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This study by the Upper Mississippi River Basin Coordinating
Comumittee was preparad at field level and presents data fora
framework prog:am for the development and management of
the water and related land resources of the Upper Mississippi
River Basin. This report is subject to review by the interested
Federal agencies at the departmien sl level, by the Governors
of the affected States, znd by the Water Re.ources Council
prior 10 its transmittal to the Cenaress for its consideration.

The main rzport contains the secommendaiivas of the
Coorvinzting Comnsittee. Recommendations thzi may be
included in the appendixes are in effact merely suggestions by
the zathor 2genciss and are nGt 10 be constued as Coordint-
inz Commitiee rreonunendations.
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This appendix has developed estimates of the growzh of water dependent elements in the economy of the Upper
Mississippi River Basin ie provide measures of requirements for future wster and selated land resource develepment,
To serve the purpose of the total Upper Mississippi River Comprehensive Basin Study, trends and projections of
cconomic and deinographic chianges are developed for the .Nation, Multistate Region, the Basin, Feonomis
ZBubrcgions and.Plan Ateas. .-

The 302 counties in the Basis pian areas, as a total, inceeased in population from 16.7 million in 1950 to 19.3
million in 1960 and are projecied (o increass to 26 million in 1980 and 48 million by 2020. The awas of major
growth in the Basir are projected to be the large metropolitan areas. The projected continuing decline of fanm
population and the rapid increase in nonfarm populztion indicates the need to examine closeiy thie developments in
the urban areas regarding changes in population density and water use requirements.

Total employment in the plan areas is projecied to increase from 7.6 million in 1960 to 9.9 million in 1980 und
17.6 million in 2020. The composition of employment for the total Basin by majer secters is prejecied to undergo
some very dramatic changes in the stady period. In 196G manufacturing was the No. 1 ranking industry with services
being No. 2 in rank. By 2020 the situation is projected to be reversed. Retail trade remains the No 3 employer
during tke study period. Government becontes the fourth ranking employer by 2020 and s just shightly above the
level of finence, insurance and real estate sectors of employmens. The increase in cmploy ment of the noncommodity
producing industzies is markedly greater than that of the commodity producing industries. This, in turn, has a very
significant effect on tihe total population and hence on any of the water resource requirements dased upon
population.

Dramatic increases are expacied in the growth of personal income in the Basin. These incieases will assert
themsclves in terms of a higaer standard of living in the Basin and demand for additional water resources for hiomes,
recreation, water supply, quality conirol and other factors. Per capita income in the Basin which was $2,410in 1960
is projected to incrozse, based on an index of 1960 equals 109, to 170 in 1980 and 427 by 2020. As vne wouid
suspect, highest per capita income areas ase those plan areas which include major metropolitan areas such as Hlinois
North (Chicago), Mississippi Headwaters (Minneapolis-St. Paul) and Meramec (St. Louis).

The demand for fucl, food and livestock and fivestock products will rise by about 3 times by the year 2020. The
demand for wood probably will inzrease by about 2.5 times. The need for fand for agricultusal production wili rise
1.2 miillion acres (or 1.7 percent) by 1980 and another 3.5 million acres by 2620. Requiremants for land for urban
and other uses can be expected to increase about S million acres by 2029 from about 6 million acres in 1960.

Total mining employment is prsjected to increase from 30.8 thousand employees in 1960 to 57.0 thousand in
2020, an index of change of about 183 based on 1260 as 1C0. Productivity. the measure of output per worker, is
projected to make strong advances dusing the projection period. Mineral praduction indexes of change for 2020,
based on 1960 as 100, range from 177 for coal and 288 for iron ore to 1 high of 678 for sand and gravel.

Electsic power generation in the Basin is cxpected to undergo considezable changes in the 1960-2020 study
period. Estimates for nuclear power supply are set at 33 peacent of the total thermal supply for 1980. 70 percent in
2000 and &1 percent in 2020. The hydroclectric supply from known sites is estimated at less than 2 percent of tofal
sources of electric power gencration in 2020,

In conclusion, measuied by populztion, labor force, employment and personal income. the Uppar Mississippi
River Basin is expected to continue to grow at a mors rupid pace than its multistat~ arca, but slightly fess than the
national pace.
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FOREWORD

Apperdix P was developed through a coordinated effort by participating organizations as follows: Economic
Research Service, Forest Service, and Soil Conseivatioa Service of the Department of Agriculture; Bureau of Mines,
Federal Water Pollutivn Control Administration, Bureau of Outdoor Recreation, and Bureuu of Sport Fisheries znd
Witdlife of the Department of the Interior; the Fedcral Power Commission; and the states of illinois, Indiana, {owa,
Minnesota, Missouri and Wisconsin. The U.S. Azmy Corps of Engincers, NCD, had the responsibility for coordinating
Appeudix P. This study was initiated prior to the Federal program of economic projections by the Office of Business
Economics of the Department of Commezce, and the Corps contracted for the services of a private economic
consuftan?, the National Planning Association, to undestake the part of the study concerned with the general
cconomic and demographic analysis and projections. Federai agencies provided the basic data and projections for the
agricuftural, feresury, fining and electric power sectors of the economy. Employment data were furnished to the
National Planning Association by the state employment security commissions under an arrangement with the U.S,
Depariment of Labor.

Technical 1epoits, drafi copies of reports, and preliminary projestions were reviewed by the Economics Advisory
Committee of the UMRCBS during the period of preparation of tlus agpendix. The Coordinating Committee of the
UMRCBS bas been furnished iformation covies of the reports and proceedings of the Economics Advisory
Committee. Also, other persons participating in this study and person: having a specialized interest in this study have
been recipients of the tecknical and preliminary reports for the Economics Base Study.

Members of the Economics Advisory Commiitee who were the major authors of the various sections of
Appendix P mie as follows: Section 1 - Robert A. MacLauchlin, A. William Hanson and Howard E. Olson of the
Corps of Engincers: Section 2 - Sidney Soncnblum, Lovis H. Sterr, and B. D. Hisng of the Naiional Pianning
Associatien; Section 3 - Kay Lanier, M. L. Cotner, Roger Strohoehn and Ronald Rhoade of the Economic Research
Service; Seetien 4 - Clarence Chase, Sanford Silver, and Tom Jordan of the Forest Service; Section 5 - Donald F,
Kivee of the Barcau of Mines: Section 6 - Lenard B. Young, Ore! Haukedaht, and Elmier Iiker of the Federal Power
Comriission; and Scction 7 - Wesley Grosh and Donald F. Klyce of the Bureau of Mines; Carlyle Pemberton and
Merle Tellckson of the Federal Water Pollution Control Administsation; Robert A, MacLauchlin and Roberi M.
Mclntyre of the Corps of Eagineers: W. C. Hollenbaugh, Bureau of Qutdoor Recreztion; Lenard R, Young and Orel
Haukedah! of the Federal Power Comnsission; Sanjord Silver of the Forest Sesvice: und Wiiliam Meyer of the Bureau
of Sport Fisheries. Letters from states wers provided by Gene Graves, 1llinois: Clifford L. Summers, Missouri; and
Donald F. Wood, Wisconsin.

Other persons who made contributions to technical seports and/or review of the drafts of the appendix are: J.
Dunbaz, Indians; M. 1i. Meyer, Soil Conservation Service; W. Nord, Bureau of Sport Fisheries and Wildiife, W. J.
Schuck, Federal Water Poliution Controt Administration, Donaid F, Wood, Wisconsin: and Michael Fusman, Iad:iana.

The staff of the Economics Branch, NCD, Corps of Engineers that worked in preparing the many phases of thiis
report are Lena Adler on statistical work and report makeup and Jeanstie Petersen on lyping. Rebert A.
MacLauchlin was the chief editor for Draft No. 3. General supervision was by Howar¢ E. Olson, Chairman of the
Economics Advisory Committee. The study was under the general direction of James S. King, Corps of Engineers,
until his untimely death in 1968. Coardization with the Upper Mississippi River Comprenensive Basin Study was
through Edwin V. Weiss of the Corps of Enginceri. Edwin V. Nelson provided guidance in early phases of this report
and C. F. MacNish was the suthonzed repicsentative for the Contracting Officer for the contract with the National
Planning Association. N. A. Back, Otfice Chief of Engincers, furnished counsel in the development of the
specitications and the study,
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Section 1

THE BASIN ECONOMY IN A NATIONAL MULTISTATE AND REGIONAL
SETTING WITH ECONOMIC PROFILES BY PLAN AREAS

1.1 Authorization

The US. Amy Engineer Division. North Central. was zssigned the respoasibility for the coordination of the
Upper Mississippi River Comprehiensive Basin Study {UMRCBS). This stady was mzde with the coeg.erative effort of
Federal, state, and local agencics. As part of their responsibility Yor t.= coordinating ot the Upper Mississippi River
Compreliensive Basin Study, the Couips of Enginecrs had the responsibility of ceordirating the cconomic base study.
The cooperatinz Federal agencies and stale governments are discussed in subsection 1.4

1.2 Purpose

The Economic Base Study anc Projections develop the infcrmation necessary regarding the futuie cconomic and
demozraphic chanzes of tire Upper Mississippi River Basin te serve 1s guides for e development of water resource
requirements or demands. These sdemands are projected based on the information supplied in this appendix aad.
together with related materjais, will be uscd as the basis for determining the water and refated lund resource needs
and the required development. Section 7 of this appendix contains .emmary stetements of metiwdologics progosed
for use by Federa! agencies and states in Aevcloping the demands 1:at irave been placed upon water resources as
based on the projections included in ihis appendix. On 'h: basis of the daia and projections developed 1 this
agpendix, quantiianve, qualitative and time-phased requirements for present and future conirol, use and
consesvaiior: of water in related jand resources of the Basin will be deicrmined by the Federal agencies and states
cooperating in this study. The pian to be developed wil! be for floed rontsof, navigatioa, bydroclectric power.
municipal and industrial water supply, water quality coptroi. recreation, fish and wildlife conservaiion, agriculture,
forestry and other watcr related land uscs.

1.3 Area Included

The Ecoromic Pase Study and Prcjections covers the Upper Mississippi River Drzinage Basin and economically
related arcas. The Upper Mississippi River Basin is defined for the puipose of this study as the Mississippi River Basin
above the mouth of the Ohio, excluding the Missouri River Basin. The area involved is approximately 188,000
square miics which includes major portions of the states of Minnesota, Wisconsin, lowa. and illinois. a substantial
part of Missouri and small areas of Indiana and South Dakota. The study area had a2 population of about 9 million
persons in 1960. Since fulure cconomic development of the Upper Mississippi River Basin will not oceur in

geographic isolation, this study includes censideration of areas beyond the Basin boundaries which will influcpee
cconomic development in the area of principal interest.

1.4 Organization of Study

This appendiy is organized as described in the preface and as shown in the table of co:tents. The nxpertise of
Federal agencies and states was used to the extent feasible to develop the various inputs for this study. The general
cconomic and demographic projections undertaken by the Natio:zal Planning Association (NPA) under contract with
the Corps of Engineers were based to a considerable extent on historical trends of the nation in a2 multistate regien,
the Basin, and its plan areas. The physical resource base was used in the projections made by the contributing
agencies such as the Economic Research Service and Forest Service of the Department of Agriculture and the Bureau
of Mines of the Department of the interior. Praliminary projections were developed by cach of the major
contributors during the progress of this effort. Thesc preliminary projections were in turn used by the NPA and
cooperating agencies in the stady to develop refined projections with feedback that is implicit in the interaction of
the various sectors of the economy. The use of the physical resources in developing projections of agricuiture,
forestry. and mineral output and hence cmployment is belicved to be a necessity in view of the expanding
technology and the abrupt changes possible in terms of depletion or discovery of new resources.

1.5 Scope of Work

The work undertaken in this appendix includes analysis at the national, 1egional. Basin, and plan arca levels. The
paragraphs that follow briefly summarize the scope of work.
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1.5.1 Genera!

Elonrnr, cod densautaphie data gestaning to the econimie base of the Bzsin are developed fur cuerent and puast
penteds aind teses sre shown, Intonelaaonsheps sse analyzed tor those that exist between the Basin and the
asttonala geonsl coononacs e goresal, the daes sear used was 1960 with exceptions for apprupriate data reporting
vears. Pesjections ate developed tor the yeais 1980, 2080, and 2020,

1.5.2 HNational and Regional Economies

The econonne sctnvgins of e Bastm aie tied G the actonities of the sest of the nation. This results froni trading
tesstienshups betacen the Basin and the rest of tae Nataon and because the Basin competes with other areas for
il i nauonal sty I odeblnbing the ational-Basin relalionship this study also includses analyses of
satonabregional coononie growth, tedhnalugical changes and econemic and other factors which would influence
the tfuture of the Basn

1.5.3 Basin Economy

Fut certam coonumne secturs an vverall Basin ailocation wes made at the national level by natienal study grouns,
espeatally tor cops and Inestock tor agsicalture and forest production. The geaeral demographic projections are
relatzd to the Naton in terms of fertility rates and miziation.

1.5.4 Basin Plan Areas and Econemic Subregicns

This appendin has Jeveloped estimates of U3¢ growth of the water assuo..  { elements in Cw 3asin’s economy to
provde neaseies ot the problem of requirenments for future water resource  ~clopment. To serve the purpose of
the tetd! Uppei Mississip Rives Compichensiie Basin Study, trends and pr. . .tions of economic and demographic
changes dre descloped for plan aicas of the Basin. Delineation of e plan ares. was determined by mutual agreement
ot prembers of the Loonemies Adsisury Committec in association with representatives of other advisory commitiees.
These plan sieas were dehied based on drairage subbasins of the Mississippi River Basin, generalized to county lines.
Howsver, deselopnient of projections fur the Basin plan ateas requiced the use of a precedur of first developing the
senerdd cconomie and demographic projectiuns fui ecunomic regions based upon the areal organization of economic
activity, The delmeation of the counviute subregiuns was such as to minimize the impact of employees commuting
between the cconviun subregions. In summary . the two types of areas used in this study are. {1} Basin glan areas
hased oo hediougic crstena, shown m Figures P-1 and P-3 and (2) the ecoromic subregions “hown in Figures P2 and
P23, Available duta meade o statstical necessity of defining areas based on county boundaries. The Basir plan ajeas
medude 302 counties and the cconumie subregion.” 321 counties. Econemie profiles and data for Basin plan areas are
anan by county i Jables 213 through P46 A listing of counties in economic subregions is found in Table £49.

1.5.5 Major Ecunomic Parameters

Projections funve been developed o this appendin tor four major cconomic factors: (1) populdtion. (72)
employsient, (3) production, and (4) personal meoine. Popu'ation prugections by farm and nonfarm categories h.ve
been develuped for the econumie subregior- aud the Basin pan arzas. Additional demographic infermatio.: zu ki as
age. sen. and other claractersties were projecied for tie economic subregions as part of the necessary analysis.
Employmwent has besn develuped and projected for major industry greups. Population was derived based upon
cinployment. Indeses ol production, using value added by manufactuse, have been daveloped for selecting
manutactunng mdustries. Production was prujected for agriculture. forestry . minerals, and electric power.

1.6 Relation of Economic Projections for Type T and Subsequent Studies

The projections that have beer develuped m this appendix are predicated on a <erivs of ascumptions which are
exphily stated i each part of this study. Subsequent studies, such as Type 11 siudies. may undertake a greater
deta! i analysts than the Type | framework and may develop projections that may vary from those projections
contained m thes appending A depastute 1 subsequent studies from projections in this appendix. may be warranted
based on dacer data, wore detatled data, and perhaps even using assumptions differing from those used in this1ype |
general Lameworh study. Ths Type | appendin offers & baseline projection which can become a point of departure
tor subsequent studies. Ths approach will provide ¢ consisteat baseline from which to evaluate future economic
projections. Among the forees that mught change the assumptivns made n this study are programs undertaken or not
undertahen by Pederal, state, and local governments. Fertlity rates are subject to change. Regional economic
development withi the Natton wid resuftant competitive re’attonships will be more comipletely analyzed aftes all
Type |studies ter the Natton wie coinpleted. Also unforeseen technology may develop which could have a major
impact on the projections,
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Revissons m cconomix and demozraphic projections may be developed as part « 7 tl ¢ new Federal program of
econemie projections tor the Natwon snd major sives basins. If suchs revisions are deemed to have a signiticant immace
<n plan tosmulston. the revistons can be accommadated in subsequent studies based upon the relationships
davclopad n ahirs appendin tor the Basin and s component geographic subdivisions.*

1.7 Summary — General Economic Qutlock for the Nation, Multistate Regicn and Basin

The populatzen, emplovmernt, and personal income for the Nattor, multistate region and Basin are susnmarized
fos these magor ascas m the text of this sectton and n Table 11 and Figure P-4 on pages immediately fcllowing this
discusiton. The data and projections 1 this section 21¢ based on the NPA analysis and pzojections in Part 11, Draft
No, Zof Appendix P. dated Sune 1968,

1.7.1 Nation

Events of the past few decades are evatanes of the cconomy of the U.S. being able to absorb 2 new and
wctmeressaz poputation and at the same time creating a higher standard of living. In the last thres and enc-hall’
docades the Ratwon's producizon of goeds and services (in real terms) has tepled. With the population increasing by
about O percent and smployment Gy about 30 pescent, this has left room for a 75 pescent increase in per capita
conszmplion, 3 J00 pareent mciease i govormment services, a 1-40 percent increase in business investment, and a
duction of 3 hours i the aversge work week.

Lantad States populatren, which was about 180 million ir 1960 and 200 million in 1967, is projected to seach
about 23C miilien by 1980 and <460 auliion by the vear 2020, 2s shown in Tuble 21 and Figure P-. This represents
an annu] growth of about 1.3 percent m the past 3 decades. Most of the projected growtl is attributed to natural
wcrezse with 3 small proporton ¢f forerzn immigration. Ewployment is expectad to about double to 130 million by
the year 2000, from 67 eullion s 1960, representitg an annual growth rate of 1.6 percent. The Nation by the year
2020 2 ey to have as wany emploved persons as it had people in 1961. Total personal income is expected to
reach 2imost 31,000 billion by 1980 and $2.2 trillion by 2000, up from $400 billion ir 1960 and S$500 billion in
63, Whike the snnuai mncrease in the last 30 years kes been about 3 percent and 4 percent in 1960-65, it is
progecied at over § penvent m the next 30 years. Per capita personal income in 1960 was $2,200 and is projecied to
be S4.10) 1 1930, $6.700 in 2000, 2na $10,500 in 2020. This rate of increase is much faster than the pace
evpeaenced in the past 30 years.

1.7.2 Muliistate Region

The siv states of the mulustate region, linon, !ndiana, lowa, Minncesota, Missouri, and Wisconsin, as a whole,
a2 expected to eopuate te grow at 3 slightly stower pace than the Nation. Thus, while the area had 16 percent of
the Nation’s populatton i 1960, 3t 15 expected to have 15 percent by 1980 and 14 percent by 2020. Similar trends
sic shown in labor force. employment. total personal inconie and per capita personal income. Ir absolute growth
ternts, there are very substaninl increases in the multistate region. By 1980 the region is projected to have 38 million
peopke. of whont 13 midiion wail Be in the werk force with 157 billion dollars in personal income with zn average per
capr*a mevine of 34200, These compare with 22 million people, 12 milliun employees. 68 billion dollars in personai
inconie, and $2,300 in per capita incomic in 1960.

Toe multestare region has had an unfavorable industey mix and has been at a comparative disadvantage in the
location ol mest mdustnal sectors. Both of these factors contributed to the relatively sluggish ecmployment growth
in the regien Jduning the post-war years. The region is expected to lag behind the rest of the Nation in its pace of
total emplovment growth over the next 3 decades. reflecting an unfzvorable industrial composition and
below-average growth on an industry-by-industry basis.

1.2.3 Upper Mississippi River Basin

Stnce the Basik area accounts for a preponderant share of the multistate regional activities, future developments
mn the Basin dre expected to roughly parallel developments in the multistate region. Population, labor force,

*The prchiminary national projectons (March 1968) of population, employment, and personat income by the Office of Business
teconomics {OBl), USDC, use US. Bureau of Census Series C national population projections. Series C projections use a slightly
lower fertility fate than an adaptatton of the Census Series B population projections that were used in this appendix. This difference
at the natwonal leael 1s about 3 petcent wn 1980, 8 percent in 2000, and 15 percent in 2020, However, the preliminary ger capita
personal income projections and the resultant total personal income for the Nation are slightly higher in the OBE prelindnary
projections than those developed i this appendin. The OBL prehiminary projections ase currently under review prior to final
progections bemng completed. Any differences in the Basin projections are not known at this time. Any impact of differences of the
pProjections on the planning ¢lemeats of the Upper Mississippi River Comprehiensive Basin Study is viewed as not being significant
for thay Type 1 study.
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Table P-1
Sumimary of Population, Employment and Income for the United States,

Multistate Region, and Upper Mississippi River Basin Plan Areas —
Actual 1960 and Projected 1980, 2600 and 2020

Actual Projected
Area 1960 1980 2009 2029

Popufation (thousands):

Nalion ... iteeercnanennnannoas 179,986 241,258 331,013 460,576

Multistate . . . ... cvvveniencennann 29,209 37,665 48,880 66,223

BasinPlan Aveas .........cccvuunn 19,316 26,152 35,309 48,230
Pcpulation index {1960 = 100):

Nation .. ....ciiitinrennnnennns 100 134 184 256

Multistate . . . .....c.oiceencennn. 100 129 167 227

BasinPlanAreas ..........cccun-. 100 135 183 250
Empleaysrnent {thousands):

Nation . ......ciiitiinennnennnn 66.579 94,680 129,209 174,100

Multistate . . .. ... ciin i i 11,544 15,069 19,574 25,470

BasinPlanAreas ................. 7,853 9,920 13,194 17,581
Employment index {1960 = 100}:

Nation . .........ccciiiirnrnenn 100 142 194 261

Multistate . . .. .....vcev ceeerenn. 100 131 170 221

QasinPlan Areas . ..........0c00.. 100 131 175 233
Total Personal Income (Millions of 1960 dollars):

Nation .. ...... tiiiirnnnnnanns 399,028 989,500 2,218,4C0 4,854,100

Multistate . . . ......... -c.n.onns 67,535 156,950 330,184 704,282

BasinPlanAreas ................. 45,564 107,366 232,555 495,844
Total Personal income Index (1960 = 1005:

Nation .......c.iiiiiinnnenannn 100 248 556 1216

Multistate . . .. ......ivevencnenn 100 232 489 1043

BasinPlanAreas ...........c00... 100 231 439 1065
Personal Income Per Capita (1960 dollars):

Nation . .....vvnivnr verenannnn 2,217 4,100 6,700 10,500

Multistate . . . ..o veinnenenecnnnn 2,312 4,200 6,800 10,600

BasinPlanAreas ...........c..... 2,410 4,100 6,600 10,300
Personal Income Per Capita index (1960 = 100):

Nation . .....oceeeinnenanaanns 100 1385 302 475

Multistate . . .. .o ov i i iennnnnen 100 180 293 460

BasinPlan Areas ........... ..... 100 170 273 427

employment, and total personal income are expected to continue to grow at ¢ more rapud pace than the multistate
and approach the national pace. Basin population 1s projected to merease from 19 million in 1960 to 26 .ulhon by
1980 and 48 million by 2020,

Employment in the Basin is expected to reach 10 million by 1980 and 18 million by 2GZ0, miplying increases of
31 percent and 133 percent, respectively, over the 1960 level of 7.6 mulhon. About half of the ciploy Lient mercase
will criginate in services and education with another two-fitths accounted fur by the growth of trade. guvernnient,
finance-insurance-real estate, and contract construction. Total persunal meome is eapected o mercase 130 pereent
between 1960 and 1930 (in wonstant prices) which reflects an appreciable morease 1 per capita meome from $2,400
in 1960 to $4,100 in 1989, $6,600 at the turn of the century, and $10,300 by 2020. Per capita incosnie in the Basin
is currently slightly above the natiunal average, although it 15 projected to fall shightly below the national leved after
1980.

1.8 Summary of Projections for Economic Subregions

Total population for the sum of the cconomic subregivns of the Basin is expected tu inerease fron 21 nuthon w
1960 to 53 million in 2020 or about 2.5 times, as shown in Table P-2. The economie subregions ranged m size of
population in 1960 from 7.7 mitlion for Chivago, 3.3 million for St. Lous, 2.4 nullion fur Minmeapolis St. Paul, and
2.1 million for Milwaukee, down to 0.8 million for Eau Claire, Wisconsin. Three partial cconouiie subregions, A, B,
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Teble 9-2
Population and indexes, Upper dMississippi River Basin
Economic Sutiregions — 1950-2028°

L URB Ecorors

Subections Yoz

‘o Desriptson LA 19681 IvTa 1980 1990 200G 2vlo 2920
Yol Pors.iation (thouzands of inhatniantst
A NE Minrsota 138 .36 120 128 <9 bl 201 234
8 NV Lhnn2s0ts 119 112 ¥$5 93 142 104 0= 132
[ S\ Minnesota 155 163 148 153 167 144 192 263
! Linnespots St Paul 2,627 24939 2973 3.6<6 L2230 430 53584 8582
B SauClawe 203 220 935 1052 1248 1392 1607 1819
i DesMomesF1 Dodoe 1,335 1,389 15642 1,850 2,151 24538 2852 <272
IV Davenport-Rock igfand-hrolime 1.302 1422 1573 12343 2,183 2552 3052 3,869
v Alubyaul ¢ 1,676 2095 2520 3,162 3,789 8333 5218 6.059
Vit Chiax 623 2,656 8275 10367 12370 142290 13,723 19,601
Vil Peorsa i.332 1.570 1,616 1937 2,251 2621 3079 3,635
Vvt St Loues 3.002 3329 3822 s 5,055 5845 5733 7.785

Toial Baun 18,189 21,022 23242 20€82 33715 3B785 45384 53003
trtexncs i 350d on 1960 -
a NE Ainnesota . 10% 100 83 Sq 110 128 <3 172
8 RV Minnesota . . 106 100 &8 28 I 93 Qa7 102
C ¥ Minnesots . . 101 100 a a5 102 107 1i8 t2e
H Mhinneapoles-St. Paut . . 81 199 22 129 173 197 229 270
1 €au Clare U A . 93 100 P33 123 152 170 195 222
BI DesNowes-F1 Dodge . . Lo S5 100 115 32 1585 176 205 225
IV Dawenport-Rock istang-Lichne . . 91 100 10 129 153 178 24 56
v Lhtrcaukee R . . 80 100 123 151 181 20 239 290
Vit Chicago i . 82 100 115 £37 162 187 218 =6
Vil Peossa . B g1 100 10 132 153 178 208 223
VI St Lous . . 0 100 115 121 52 176 202 224
Fotal Basin oo o 86 160 15 1% iw 12 216 %2

TSee Figure P 23 ana Tadie P 29 for the counties inttuldeed «n Ihe SLONIMOR SubivGOons

and C. respecinely, rortheast Minnesota, nortivwast Minnesota, and southwest Minnesota, ate outlying areas with
the scgional center of the ecenomic subregion outside of the Basin. In tenns of growth changss. the moest rapidly
growmg econonie submgien, ustoraally and projected, 2 Milwaukee, 2s shown in Table £-2. The second mos:
rapidly growmg ecoaomic subregion 18 Minreapolis-3¢. Paul, and the third is the Chicago and Davenport-Rock
Island-Mohne subregion: fourth 1s Peorsa, tifth » Des Moines-Fort Dodge, and sixth is St. Louis. The partial
econonye subregtons ol northeast, northaest and southwest Minnesota, which are predominanily agricoltural areas
without maor feglonal center, show populition losses i the next few decedes by some growth in the latter decadss
of the projection perned. Detatled economie profiles for UMREB Lconoimic Subsegions are contained in Section 2 of
this report.

1.8 Summary of Projections for Basin Plan Areas

The phy siographic umit which forms the basis jor plan formulation in water resougces studies is the hydrologic
pasn plan area fn contrast 1o the 31 previously discussed econonue subregions, the Basin is compaosed of 17 plan
areas. Sce considerable overlap eansts between subregions and plan areas, a disaggregation procedure was requiresd
o obtan projections o} economie and  desnographic activity for the 17 plan aress. The disaggregation was
accomphished by using ¢ procedure which gssigned 1o cach county a share of its economis subregicn’s projected
actvity . this share was based on the 1960 county distnibution of actwity in the subregion, the results obtained © -
cach county were then suinmed to obtas the desired plan area projectiens. In a preliminary assessment of the nulity
ol the total projection phase of the UMRCBS Economic Buse Study. the conclusion hias been reached that
projectivnsy by economite subregrons aid plan aress are not mutsally exclusive, That is. ihey may be used
nterchangeably to analy ze the refated physical and socio-ccononue conditions which are inherent i problems of
resource deselopment. For planming purposes such as recreation, the economic subregion 1s often s more meaningful
wnt. other actwvities such as water supply and guchty controi are beiter assessed on the hydrologic criterion which s
the basis of the plan areq.
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The followmgz paragraphs and tabulaz presentations contain capsule econonite profiles for cach ot the 17 plan
areas 10 the Basa. Additional detail, p: rucularly on cmployment aud output by S1C categones, 1s avarlable m Dradt
No. 2 of Appendia P

1.9 1 Population

The 302 counties i she Basin plae: areas, as a total, increased in pepulauon from 16.7 midlion m 1930 10 193
milit n in 1960 and are projected fo increase to 26 million in 1980 and 48 nullion by 2020. as shown m Jable -3,
In Figure P-3 there is 2 great varicts in the population density of these plan areas. from Plan Area SA, lHhinois Nosth,
which includes Chucsgo, with 2 population of 7.3 million in 1969, 1o the sinallest area. Plan Arca 10, Fox, Wyacondy
and Fabuus river basins in northicastern Missouri, with a totai populatien of 67.000 m 1960. The total poputation tor
the Basin plan arcas i. projecied to increase oy 2.5 times from 1960 to 2020, as shown in Table 3. Arcas that are
growing at 3 greater r. te thar the Basin average are. (x) Mississippi Headw aters, including Minneapohs-St. Paul Areu,
ib) the Rock River Basin in Wisconsin and IHlinois. which inciudes Madison, Wisconsin and Rochtoid, Hhimots, (o) the

Tahle P-3
Population and Indexes, Unnor Mississippi River Basin
Plan Areas — 1963-2020

—

UMRB Plaz Arcas Year
No. Descrigztion 1960 1980 2000 2020
TYotsl Population {thousands of inhabitants):
1  MississippiHeadwaters ... . ....... ...e0.n.. 2,074 3,098 4,128 5,67
2 Chippewa&EBlack . ... ...t 312 383 495 635
3 VisCOnsSin .. ... 500 660 894 1,184
4 Aotk .. ... i i i 1,311 1,752 2,455 3,583
S5A Hlinvis, North .. .. .............c.c. ..u.. 7,294 10,086 13,741 18,724
58 liinois,South . .. .......... ... iuvunnnnn 1,764 2,260 3.067 4,230
6 Kaskaskia ........... . it 714 893 1,123 1,460
7 BigMuddy .. ... ... e e i e e 223 268 327 425
B MerameC ... ...ttt 1,864 2,568 3,584 4,841
9 Sall L. i i it teieieneees . 164 178 227 294
10 Fox,Wyaconda, & Fabius . .. ....ooovnenunnn, 67 75 a5 124
11 DesMoines ..........cciverennnennnnnas 845 1,112 1,472 1,946
12 SkunK . ... i et 222 286 392 545
13 lowa &Cedar ... ... ....ciiiernnnennoens 772 1,048 1,407 1,958
14  Turkey, Maguoketa, Wapsipinicon, & Upper lowa . . . 473 618 856 1,190
15 Cannon, Zumbro, & ROOY . . .. . ..o i v v nnnnnen 274 357 455 600
16 1dinnesota . .............ccciirinenennans 443 502 593 760
B - - 19,316 26,153 35,309 48,230
Inde -es (Lased on 1960 = 100):
1 MississippiHeadwaters ... .................. 100 149 199 273
2 Chippewa&Black ...............viivurn. 100 123 159 204
3 Wisconsin ........ i it 100 134 179 237
4 ROCK ...t it et e e 100 134 187 272
SA Minois,North . . . ... .........c.civvunnn. 100 138 188 257
S8 Mlinois,South . ... ..... . ........c.0vvvun.. 100 128 174 243
6 Kaskaskia ............c.iiiiiiininanannn 100 125 157 204
7 BigMuddy . .....c. ittt ittt 100 120 146 190
8 Meramec . ...... ... et i e 100 138 192 260
T 1 1060 109 139 180
10 Fox,Wyaconda, & Fabius ...  ............. 100 111 141 185
11 DesMoines . .......c.uiinrinnnnnennnns 100 132 174 230
12 Skunk . ... e e, 100 129 177 246
13 towa&Cedar ... ......... . iicnennnnn 100 136 182 254
14 Turkey, Maquoketa, Wapsipinicon, & Upper lowa . .. 100 131 181 251
15 Cannon, Zumbro,&Root .. ... .............. 100 130 166 219
1€ Minnesota . ..........cviiiirennnnnnnn 100 113 134 172
TotalBasin . ..........¢ccviienerennnnns 100 135 183 2—50-
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Meramee, (d) the Hhinois Nurth Basin, which mncludes Chicago, (e) the lowa-Cedar Basin in fowa, and (f) the Turkey
Upper lowa River Acea, which sncludes northeastern lowa, Plan Area 14, The slowest growing arzas are those
without major metropolitan areas.

The 1anking of plan areas based vn stze of pupulativn and rates of population growth for 1560 to 2020 are
shown in Table P-4.

As an and m develuping water supply and water quality information, pupulativn proje.tions were develuped for
farm and nonfar populatiun for plan areas i Jable £ 5. These projectivns were based vpon employ ment by farm
and nunfarm categuties and dependendy ratios related .o thuse empluy ment categories. The avnfarm populativn is
shown tu be the lughest fur the Ithnuis North Plaa Area, including Chicago, the Mississippi Headwaters Arca
mncluding Minneapolis-St. Paul, the Meramec Area, including St. Louis, and other azeas as shown i Table P-5. The
tates of growth fur the nonfarm population shown in Tabfe P35 were derived from the data on farm :mployment
Jeveloped by the Ecunemie Research Service. The farm pupulation in 1960 was approximately 2 millior. and this is
prujected tu dechne 10 925,000 by 2C20. The rates of decline ase highly varied with the urban plan areas such as the
Hhmoss Nurth dechining at the greatest rate. Plan areas st -wing the least decline are the Big Muddy Plan Azea 7 and
the Fox-Fabius Plax Area 10,

1.8.2 Empioyment

Total employment n the Upper Mississippi plan areas ¢ proievted to increase from 7.6 million in 1960 tv 9.9
nuthon 1 1980 and 17.6 nulliun in 2020, As shuwn n Table P-6, the rates of growth of employment are slightly less
than that of pupulatiun, Based on an index of 100 1n 1960, the total population for the Basin is projected to be 250
in 2020, whereas employment is projected to be 233 in 2020,

The compusition of enipluynent fur tie tutal Basin by majur sectors is projected to andergo sume vary dramatic
<hanges m the projection pertod. As shown in Table P27 aud Figure P-5, manufacturing was the No. 1 ranking
wdustry i 1960 with services being Nu. 2 1n rank. By 2020 the situativn is projected to be reversed, with services
No. | aad manufacturing No. 2. Retail trade remains as the No. 3 employer during the projection period.
Guvernment bevomes the fourth sanking empluyer by 2020 and is about the same level as the finance, insurance,
and real estate (F.LR.E.) sector of employment in i960.

The composition of the vastous ndustry groups ie manufacturing emgloyment is shown in Table P-8. In 1960
the Nu. 1| ranking cmpluyer in the Basin was nonelectrical machnery, the food industry was No. 2, cleatrical
machinery Mo. 3, fabricated metals No. 4, and primary metals No. 5. However, by the year 2000 clectrical

Table P-4

Rankiny of Population and Population Growth
by Basin Plan Areas — 1960 and 2620

Total Population
Population Growth
1960 Actual
Area Population, Area 2020 Index
Rank  No. Basin Plan Arca thousand  Rank No. Basin Plan Arca (1960 = 100}

1 SA illinois, North .. ............ 7.293.6 1 1 Mississippi Headwaters . ... ..... 273
2 1 Missicsippi Headwaters . .. .. .. 2,073.6 2 4 ROCK . .voiieneenncannnnns 273
3 8 Meramec ..... ....ucaracn- 1,864.4 3 8 Meramec ........ccc0niunans 260
4 88 linois, South .. .......... 1,764.4 4q S5A llinois,North . ............. 257
5 4 Rock ........... e e 1.310.7 5 13 lowa&Cedar............... 253

6 U DesMoines .... ... . .... 845.1 6 14  Turkey, Maquoketa, Wassipinicon,
7 13 lowa&Cedar. ... .. . 7724 &Upperlowa ............. 251
8 6  Kaskaskia . .. . 7139 7 12 SkunK........cvnenas . 246
9 3 Wisconsin ., . . . 500.1 8 68 llinois,South .............. 243
10 14  Turkey, Maguoketa, Wapsipinicon, 9 3 Wisconsin ... iiiaenn 237
& Upper lowa . . 473.5 10 11 DesMoines ............00.. 230
11 16  Minnesota . P P 462.6 11 18  Cannon, Zumbro, & Root . ...... 219
12 2 Chippemva&Black .. ... .. .. 3119 12 2 Chippewa&Black . ........... 204
13 15  Cannon, Zumbro, & Foot .. ... .. 274.2 13 6 Kaskaskia ..........c0000. 204
14 7 Big Muddy . . . e e e 223.2 14 7 BigMuddy .. ..........o-.n. 190
15 12 Skunk . . - i e e 221.7 15 10 Fox, Wyaconda, & Fabius . . .. ... 185
16 9  Salt . e e 163.3 16 9 Salt ........ecniiiiaaaean 180
17 10  Fox, Wyaconda, & Fabius . . ... .. 67.1‘3 17 16 Minnesota .. .......c0cuveuns Eg
BasmTowal ..... ........ 19,316.4 BasinTotal ..........c00.. 250
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Table P-5
Upper Mississippi River Basin
Nonfarm and Farm Population by Plan Area — 1360,
and Indexes of Monfarm and Farm Population — 1980-2020

Nonferm Popilation Fena Population

Population, Index Based on Poputation, Index Bas~?+ 1
thousand 1960 Equsts 100 thousand 1960 Equ.ds 160

Plen Aves 1960 19%. 2000 2920 1960 1980 2065 022

1 RAECiStipn HEatWatess « v o oo e 18544 159 237 30 2182 6 48 42

2 CHIPPEWREBIIK « o oee e e ee e 2060 143 214 285 1058 71 52 46

3 WHISOONSIN e e e e 2833 154 217 294 168 &/ 55 50

& ROCK «oeeeeeeeeeeaee e 1,1140 143 210 314 1967 8 571 44

SR IEN0iS, NOFEY « - v e e eeeee ee s 72128 123 190 259 808 52 20 18

L L R W 15092 138 193 277 252 712 S6 44

6 Kaskaskia ..... e e 6423 131 189 22 716 6 52 47

7 BigMUOAY e e 1946 125 158 269 27 8 65 6t

8 MOTAMEC - oo 17970 141 193 268 668 58 39 38

- | 1140 123 170 235 298 76 68 54

10 Fox,Wyacond2, & Fabius « -« oo vvuvnouncarnn- 464 126 170 240 209 8 77 62
11 DosMOINES - oncveeveeeeeaeeaanneenn 6528 149 209 283 1922 74 57 50
12 Skunk ...... e 1632 143 215 30 525 & 53 42
13 lowa&Cedar .. ouuoecnonn... . e 6027 152 218 312 198 78 55 43
14 Turkey, Maquoketa, Wapsipinicon, & Upper lowa . . . 3565 146 219 316 1163 83 64 S5
15 T2nnon, ZUmbeo, & ROGT « « o v v e veevrenenennn. 2026 146 201 278 716 8 6 53
16 BAIBOEIDIA 4o oo e e e e 276° 136 177 242 185 6 63 57
[ O B 17532: 143 197 273 19840 12 S5 47

machtnery is shown as being the leading employer and nenclectrical machinery is No. 2, fabricated metals No. 3,
food No. 4, transpoertation equipment No. 5, and primary metals No. 7. Several manufacturing mndustnes are
projected to show a decline in employment, as noted in Table P-8. The most sigrificant watei-using industnes are the
following' feod, pulp and paper, chemicals, petroleum products, primary meizls, and stone, clay and glass products.
Of these industries tiie most rapidly growing onc in terms of employment is the pulp and paper industry, as shown m
Tabie P-8.

1.9.3 Personal Income

Total personal income and per capita income for 1960. and indexes of change by decade to 2020 zre shown in
Table P-9. The total personal income for the entire Basin of $46.6 billion in 1960 is projected to mncrease. at an
index based on 1960 cquals 100, as fellows: 1580, 231; 200C, 500; 2020. 1065. This is based on average annual
compound rates of change of income of slightly over 2 percent per year per capita which has been true 1 the pasi
two decades based on real income on consiant value for the doilar. Per capita :ncome which was $2,410 1 1960 1s
projected to increase, at an index based on 1960 equals 100, to 170 in 1980, £73 in 2000, and 427 by 2020. The per
capita income, based on 1960 dollars is projected to increase from $2,410 1n 1960 tv $4.105 n 1980, 0 $6,5806 n
2000, and $10,281 in 2020. As one would suspect. the highiest income areas are major metropolitan arcas such as
linois North, Mississippi Headwaters, Meramec, etc. The plan areas of lowest income but with some of the higher
rates of change are the relatively rural agricultural areas. This is summarized in Taoie P-10.

1.9.4 Output by Selected Industries

To aid in the problem of projecting water resource requirements especially for manufactuning industries. data
were deveioped for output for selected industrics that were analyzed and deemed significant fur water requirements
in the Basin. This analysis was done prior to the organization of the Economic Base Study and represented the
combined views of the Public iiealth Service (now FWPCA), the NPA, and the Coips of Engincers. Data on
agricultural output, forestry output, and mining output were developed by Federal agencies as part of the
information required to project water use in areas of their specific responsibility.
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Table P-6

cmployment in the Upper Mississippi River Basin
by Pian Area With Indexes — 1960—-2020

Actuc! Projected
Flan Arca 1960 1980 2000 2020
Fmployees {thousands)
1 Missisuppr Headwaters . L. ... L. 848.4 1,179.2 1,605.9 2,235
2 Chippewa&Black . . . ... .. .  ...... 99.3 1285 1645 2055
3  Wasconsa . . e e e e 169.4 2237 2930 3788
4 Rock .. e e e e e 561.6 7526 1,014.14 1,384.3
5A llunors, Nosth . ... ... e ke . 3,126.0 4,014.7 5,3039 7.032.7
58 llinoss, South e e e e e 599.4 7685 1.0408 1,4308
6 Kaskaskiy . ek et e 2211 2788 353.7 452.4
7 8igMuddy e e e e 658 833 105.7 134.6
8 Mwomec .. . e e e e aaaaeaen 7150 1,004.2 1,371.7 1,855.3
9 1] e eeeea 55.1 643 ie 1031.6
10 Fox, Wyaconda, & Fabius . . ...........co..- 18.3 22.2 278 351
11 DesMoines . i eeeaneean 3028 4039 530.3 699.2
12 Skunk . .. e ieeeaexs seenieanas 83.4 1165 158.9 212.7
13 lovam & Celadr . .. L. ceienaanaan 2720 358.5 $77.6 6435
14 Turkey, Maquokets, VWapsipinicon, & Upper fovea . . . 1729 2245 2958 407.5
15 Cannon, Zumbro, & ROOT . . . ..o vevinr weuvnn 99.3 1320 172.2 2233
16 Minnesota .. . e ks emacesenaees 142.7 163.4 19585 2342
BaonTotal .. .. .. .....ivh crcanan-nn 7552.7 9.519.8 13,1941 17581.0
indexes (based on 1980 = 130}
1 MissusuppiHeadvaaters .. . ... ..... c.o.eaenn 100 139 189 250
2 Chippera&8lack ..., . ... i 100 129 165 207
3 OWAKONSIM . . .. iaareaae s 190 132 173 224
& Rock ... ...ttt ettt i00 134 181 246
SA Mo, NOfth . . . ... ..t iii i 1co 128 170 225
58 Mllinois,South . ... .. e h e amaneeerean. 100 128 174 239
6 Kakaskid ., ... .i.iiiniciceeiiiaaaeaaee 160 126 160 209
7 BigdMuddy .. ... 100 127 161 204
8 deramec . i eee e aeseacs eaweaas 100 140 192 259
G SA . L i e reeas aeeaean 100 17 141 184
10 Fox,Wyaconda, & Fabius . ........c.ciinnn 100 121 152 197
31 DesMOINgs . ... i.tiieincnnorrsinannns 100 133 175 231
12 SKUBK . i i st e a e 109 140 191 261
13 lowa&Cedar . ... . . . it 100 132 176 237
14  Turkey, Maquoketa, Wapsipinicon, & Upper lows . . . 100 130 171 236
t5 Cannon, Zumbro, & Root . ... .. ......0cununn 100 133 178 225
16 Minnesota . .........ccovr et aaraanss 100 114 137 m
BasmTotal ... ..o iiecntannne enaeen 109 131 175 233

1.9.4.1 Manufacturing Output

A suinnary of the vutput mdexes for selected manufacturing mdustries that are major water users or create
water quahty problems are shown in Tuble P 11, The mdustries included are food, chemicals, poisaukeun refining,
hydraulie cemient, primiary mictals, fabncated metals, and nonelectrival machiery.* The output 1s based on a value
added concept wn an empluyee oasis and represents, fur the future period, changes in vutput per employee, as
projected by the NPA. As scen in Tuble P-11, the Hhinols North plan area, which includes Chicago, accounts for
abuut une Lalf ot the vutpui of the selected manufacturing industries with the Ilincis Svuth, the Rock River, and
the Mutativoe avcouning for i additivnal vie-fourth of the Basin output divided equally among those three areas.
The Mississipps Headwaters ranks neat un total vutput of these selected industries. The overwhelming predominance
of cutput by the Hhnvs Nurth Plan Area 15 shown for the food industry, chemicals, primary metals, fabricated
metuds, and nenclectnead mackinery. In terms of the prujected mdex of change shown for 1980, the index shows the
* For addittonal data refer to pages P-11-615-620, Draft No. 2 Appendix P, June 1968.
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Figure P-5. Total employment in the Upper Mississippi River Basin plan areas
by major industry group, 1960-2020.
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Table P-7

Industry Employment Fotal for the Upper Mississippi River Basin
by Major Sector Employment — 1960—2020, and Index

Major Secior Actual Projected
SIC Descriptic . 1960 1980 2000 2020

Enployees {thousands}
01-09 Agr., Forest. & Fisheries . ..... ........... . 619.7 520.5 4216 3375
10-14 Mining? ... .. .t c i it iieae ereacenaen 33.2 398 45,3 46.6
15-17 CONSTFUCIION . .. vevvr vrvran ereronncas 394.6 543.0 7155 940.8
16-39 Manufactuning ... .......cvuvecrnnanaeons 2,149.8 2,439.7 2,792z 3,226.7
40~49 Transp., Communications, PublicUtil, .......... 588.9 597.1 599.3 620.¢
5) Wholesale Trade . ... .......ccvvrecnncanss 418.2 592.56 720.6 858.5
52~-59 Retail Trade .. .. .. ... vt nrcrsaoasannss 1,196.8 1,426.7 1.767.3 2,2479
6C—-67 Finance, Insurance, RealEstate . ........c0vn.. 354.1 576.5 930.4 1,357.0
70-89 SRIviCeS .. . ... ettt arccr e 1,461.8 2,508.7 4,162.7 6,282.2
O1—83 GOVEIMMENT . ot vv e v inennereeocacanasnn 3355 665.2 1,029.3 1,663.8

10 7 L 7.552.7 9,919.8 13,184.1 17,581.0

indeses {based on 1960 = 100}:

01-09 Agr.Forest. & Fisheries . ... .........cuuuvee 100 86 68 54
1I6-14 Minind? .. .. .. ...iiiecrnannernnocnanons 100 120 136 140
15-17 Construction ............. e eetaen e 100 138 181 238
18~39 Manufacturing . ... ......crcrienerenenenn 100 113 130 150
40-49 Transp., Communicatio=s, PublicUtil. .......... 100 101 102 105
5¢ Wholesale Trade . ... ....iivreenrannnanns 100 142 172 205
62-59 Retail Trade ... ...t erernncncnnnnn 100 19 148 188
60-67 Finance, Insurance, RealEstate . ........c0000e 100 163 263 383
TO-89 Services ... ..ovvureernraraeresananssnnns 100 172 285 430
O1-93 GOVEINMENT . ... v v vtvvevunacacncnnnansss 100 198 310 496

Total ... i it s st e e 1c0 31 175 233

2 A sizeable amount of new muneral discoveries and workings have been added to mining activity since 1560. These

new activities are reflectea in the Burcau of Mines projections shown in Table P-35, However, because of the

projection procedures for the economic subregicns and allocation to the plan areas, the mining employment

projections shoswvn in this table are slightly less than those shown by the Bureau of iMines. The differences are small

and do nct affect the totat employment.
highest Jhange of vutput for the chemial irdustiy . with hydraulie cenient ranking sewond, petrofeum refining third,
fuod fourth, fabnivated metals fifth, nonelectne niachmery sinth, and primary metais seventh. The total output is
shuwn 4> mnureastng 140 pereent o the 20 years from 1960 to 1980. During this same period employment in
manufactunng industiies as ¢ whule mereased 13 percent. Employment data for the major water-using industiies and
the data un vutput was used by the Federal Water Pullution Control Admiimistration 1n Appendix H to project the
industrial wates requuemeats and water quality needs. A combination of indexes of employment and output were
generally used by FWPCA as indexes of industrial water requirements and related quality control problems.

1.9.4.2 Agricultural Production

The demand for agrivultural production, including crop and lfivestock products, from the Basin shows the
requirement fur feed crops almosi tripling, from 49 mllion tons m 1959 to i41 million tons in 2020. Food crops are
projected to merease from 274 million bushels in 1959 to slightly over 1 billion bushels in 2020. Livestock products
showed o high rate growth in beel and veal of three times fror 1959 to 202C, milk two times, poultry about three
tumies. aid othes agricultural products at similar rates. The value of crops in the Basin is projected to increase from
$3 billwn 1 1959 to $6.9 billiun in 2020, Livestock production is shown as increasing from $3.7 billion in 1959 to
$9.4 bullivn n 2020. The total vutput of crops and livestock is projected to increase from 6.8 billion m 1959 to 16.3
bion mn 2020. These projections we based on information furnished by the Economic Research Service,
Department of Agriculture and are shown in detail in Scetion 3 of this appendix.

1.9.4.3 Forest Output

The United States Furest Service projects the vutput of forest products as increasing dramatically from 1960 to
2020. The tuuber products vutput 1s projected to increase approximacely 4 times from 1960 to 2020 for saw logs
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Table P-8
Manufacturin~ “mplovment axd I~uiix of Epployme.-i
for the Upper Mississipp! Hiver Basin
by Major Industry Group — 1580—-2000

Major Industry Group

C Employces, thousands Index, 1960 = 100
Code escription 1960 1980 2000 1960 1980 2000
19 OrdNance .......cvevennnceneacanananas 129 11.3 11.1 100 88 86
20 FOOO . iviiiniiianneeneneanoennaonnns 286.1 296.3 2955 100 104 103
21 TObacCo - ..t i it ittt 1.0 0.3 0.2 100 30 20
22 Textiles .. ... ittt 18.4 108 7.6 100 59 41
23 Apparel ... ...t iiiie deeiiaeereaean 732 459 39.3 100 62 54
24 Lumber .........ccvieriinnrnnanns cee 35.4 318 30.1 100 a0 85
25 FUmniture . ......cciveeevnnneonnansanns 4E.3 402 36.0 100 89 79
26 Pulp&Paper ........ coiiiriiinninannan 66.6 805 1019 100 121 153
27 Printing& Publishing . ................... 157.4 1749 196.7 100 11 125
28 Chemicals . .......ccinviecnrranrcannans 83.0 100.7 125.0 100 121 151
29 Petroleum Producds . .....iveeiiineeanaaan 249 18.5 16.2 100 74 65
30 Rubber&Plastics . . ... ..onveeennrcnnennns 23.0 60.2 92.2 100 154 235
31 LeatherProducts .. .. ..........ccvuunen. 50.7 x I 26.9 160 66 53
32 Stone,Clay, Glass . . .. .o iv it iii i 69.1 76.9 86.9 100 1 126
33 Primary Metals . . .. ......citiernncennnns 182.8 192.3 193.1 100 105 106
34 FabricatedMetals . ... .........c00ivnenns 2213 2743 305.1 100 124 138
35 Monelectrical Machinery ................... 298.3 309.6 361.1 100 104 121
36 ElectricalMachinery ...........ccoveueae.- 2377 3375 438.7 100 142 185
37 Transportation Equipment ... ...... fereaaaas 133.3 168.4 201.6 100 126 151
33 INStrUmMentS . . v oo it iee it it 61.3 109.5 152.7 100 179 248
39 Miscellaneous Manufacturing . .......... P 51.7 6.2 7335 1_0_9 :lg 'ﬂ
Total All Manufacturing . ................. 24,1358 2,439.7 2,792.2 100 113 130

and adout 2.5 times for pulp wood. Timber growilhi .s projected tu exceed timber cut dunng the entise prujection
perivd. Details by plan areas as well as economic subregions are showa in Section 4 of this appendix.

1.9.4.4 Mineral Production

The mineral indusiwries of the Basin are projected to inurease for selrited major commodities such that the
production of ircn ore is projected to invrease fror about 14 million tuns in 1960 to 42 milliun tons in 2020. Codl
production is projected to increase from about 21 million tons in 1960 to 87 millivn tons m 2000 and a shght
decline to 78 million tons i 2020. Outpui of sand and gravel is projected to increase substantially from 93 million
tons in 1960 to 205 million tons in 1980 and 613 million tons in 2020. The other minerar industries are prujected m
Section S of this appendix by both plan areas and economic subregions.

1.9.4.5 Electric Power Generation

Electnic power requirements by the power supply arcas in the Basin were utilized 1n developing the projzcted
requirements for coal production for selected arcas in the Basin. The data on power requirements, as well as the type
of fuel projected to be used by the power industry, are shown 1n Section 6 of thiss appendin and disu 1n Appendia M,
Power.

1.9.5 Pian Area Economic Profiles

Economic profiles for the total Basin (Table P-12) and for cach plan area are organized by the four major
economic factors which formed the basis for the eatire economic base study, re., population, employ ment, income,
and physical output. The projected share of the four components of the plan arca economy is related to prujected
Basin totals in each profile for the purpose of comparing plan area growth with that of the entire Basin. The
population segment of the profiles is a result of a combined :ffort by the NPA and the Economic Research Service
of the Department of Agriculture which were responsible fo. nonfarm and farm populd 1on respectively. The data
and projections of persunal income, employment and output are summarized from Chaptee V of the NPA report un
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Table P-9
Upper Mississippi River Basin
Personal Income Data for Plan Areas — 1960
aad indexss of Personal income — 1970—-2020

1960 Income, Index, based on 1960 = |08
milliors -

Pley Area of dollers 1976 1980 1990 2000 2010 2020

To1al Personal inoome:
T Msssoppi Headnators . ... .. - i oeinnvecnnn 4,694 160 238 376 564 847 1248
2 Chipptema&Blak .. ... ...civ cieiineann. 508 154 232 345 516 768 1i01
b B N e L 878 161 243 357 552 827 1192
L 2 2858 165 239 367 555 835 1237
SA IRimos. North . ... .. . ...ttt nncananean. 28.25¢ 54 2R 318 460 69 961
S5 WmOK, Sou . . . ... vvrc it it e 3633 155 243 365 533 830 1212
LT - - 2> 1,358 151 220 317 472 689 285
A U 1t 370 148 218 307 451 653 e
B MeaamdC . .. iiiie it 4619 158 238 331 523 766 1099
2 B 258 141 20z 283 432 592 828
10 Fox ViyaconCa, & Fabais ... - . . .vvevvenannn 105 145 209 298 429 622 872
L & 3 1,786 154 231 k73] 516 773 1065
b b~ T ceen 427 157 224 324 489 726 1074
13 lomal Ceday ... ... i te it eeraaaann 1.647 154 232 344 500 756 1093
14 Torxey, Waquok2:s, Wapsipinicon, & Ungerlowa ... 859 152 256 64 855 837 1226
1% Connon, Zumbro, & Root ,........-.... eeea 491 156 245 367 549 8722 1200
15 Minn®CI3 ... .....cciiccnrctcancacnoannn 716 i53 233 343 492 7_2_5_ ﬂ
BXinmtotd ... ... . .ciicecaiceaieaann 46,546 1£86 231 333 429 737 1065

Ea Cspita Income:
1 At i Headndters .. ..o een i cnennnas 2254 130 167 218 283 368 456
2 Chigpena&Black ... ... it iieeiaaan. 1.635 133 187 250 325 429 540
b N T 1755 29 H 237 308 407 504
4 BOCK .. ...ttt ceiiaietaaaaa 2,180 142 179 233 295 3N 452
SA WMinos, Morth .. .. .......... c.cii cenn. 2914 157 160 193 244 3¢5 374
G2 Mo, Sovth . ... .. i e it i e 2,L5° 133 180 244 318 407 499
6 Kakaskta .. . ... iiiiiieiieceienn. 1302 124 176 226 300 389 432
7 BRMeddy ... ... 0 L el 1,557 137 182 234 30 400 488
B AameC . .... ... i iiicaaerenan 2,473 134 173 215 273 346 423
9 Salt . ... i e iiieeimecaaaaan i, 272 139 185 222 207 379 462
10 Fox Viyaconda, & Fobnes ... ... ... ....... 1.560 155 187 236 304 389 473
11 DesMoines ... ... .....ceiiicnennnnnnn. 2,114 135 176 22> 295 390 462
12 Skenk ... ... ... e iiea i ieeaeaaan 1925 139 173 2:c 277 i 437
13 fowa &Codar ... ... ... iiiiiiaaaan. 2,133 131 17 219 275 354 430
14  Turksy wiagueewetd, Wapsiginicon, & Upper lovea 2,066 134 181 238 307 395 A9
15 Careon, Zuadwe, &RCUT .. ... .. L...iin... 1,793 137 188 252 331 433 547
16 24an2S013 . .. t.. iiiiieaaceaaaeean 1,617 143 205 279 368 486 613
2R U A 2,410 135 170 214 273 347 427
P-18
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economic ant demogzraphic changes published in Draft No. 2 of Appendix P. The daia sho va in Table 112 through
P46 do not reflect the refinements of erployment developed in Sections 3. 4, and 5 for the physical resource
industries of 2giiculiure, forestry znd mining. Some of the resource industries information on empivynient 1s based
on slightly diffcrent definitions and allocation procedures, dbut these do not signifi~antly affect the total
employmeni for 2ny of the plan arcas. Employment projections have been broken down into commedity and
noncommodity groupings. The major components of ihe noncoinmedity secior are retail trade and services which
are not divectly related to water and fand resources developmeni. The commodity producing canployment is fusthies
subdivided into manufacturing and nonmanufacturing categories. The nonmanufactuzipg: s tivihies ase agriculture,
forestry, and mining. Manufacturing censists of employment in tvo-digit SIC major groups 19 through 39. Separate
selected employment and output data and projections are reported in Tadles /~73 through P46 for manufacturing
industries classified as major water consumers andjor requiring a large volume of water for dilution of waste
discharge. Grow(l: of employment and output in these sclected categories is seen as presenting a disproporticnate
need for water supply and water quality in comparison to other employment sectors. Table P47 is a composite
listing of projected indexes of change in total population, total employment. total income. selected manufacturing
employmient, and sclected manufacturing cutput for the Basin and all pian areas.

Table P-10

Per Capita Personal Incomse by Plan Area,
Upper Mississippi River Basin — 196G and 2020

(1960 dollars)
Per Copita Personal Income, 1960 Per Cepita Personel Income. 2020
Area Amount, Area Amount,
Rank  No. Plon Area dollcrs  Renk  No. Plan Area dollers
1 A lhinos,Morth . ... ........... 29214 1 SA llinois,North . .............. 1091%
2 8 Meamee ... .....-0a.. e 2,478 2 g Meramee . .......ccvianan. 10,488
3 1 Mississippi Headvasters . ... ..... 2264 3 1 Hississippi Headwaters ... ... ... 10,335
4 4 387 = 2,190 4 58 Minows,South . .............. 10.274
5 13 lowa&Cedar .. ... ... ..... 2133 5 4 ROCK .. . e v ieeee teicnnana 9.9
[ 11 Deshfoines . . .. ....vuuncnnn 2,114 6 16 Minnesota . ................ 9905
? 58 WMlingis,South ............... 2,059 7 14 Turkey, Maquoketa, Wapsipinicon,

8 4 Turkey, Hagquoketa, Wapsipinicon, &GUppestovwa ............. 9832
&Upperlowa ............. 2,005 8 15 Cannon, Zumbro, & Root . ...... $3817

] 12 Skunk . ....icierieana e 1925 Q 11 DesMoines . . ....oonecnnnnn. 9,277
10 [ Kaskaskid . ..........ccun... 1,902 10 13 lowa&Cedar .. ............. 2,16%
11 15 Cannon, Zumbro, & Koot .. ..... 1,793 1 6 Kaskaskiz . ......c0ivecunnn. 9,160
12 3 Wisconsin . .. ............... 1,755 12 3 Wisconsin .. .. ... .0 cen.n- 8845
13 7 BighMuddy ................. 1,657 3 2 Chippeera & 8lack .. .......... 8,808
14 2 Chippewa & Black ............ 1,630 14 12 Skuni .. ... ... ... 8,418
15 16 Minnesota .........cceeeenn 1,617 1% 7 BigMuddy .. .............. 8,030
16 9 Salt ... . et iaaaa. 1,572 16 10 Fox, Wyaconda, & Fabius . ...... 7.379
1?7 10 Fox, Wyaconda, & Fabius .. ..... 1,560 17 9 - 7,358
BasinTotal .......ocovunnn. 2,410 BasinTotal ............... 10,281
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Table P-11
Upper Mississippi River Basin Output (Value Added)

for Selected Manufacturing industries by Pian Arga — 1260,
and Index for 1980

Selected Manufecturing Indasidies, SIC No. and neme

291 R 33 34 .\;:‘)i-
20 28 Pzt Hy. Prim. Fubr. elec. Tolc!
Pizn Arca Food Chem. Ref. Ceny. Met. Mez. Mech. Scl.
Amount (muhions of 1960 dollars)
1 Mississpp Headhaters 464.1 968 11.2 ) 235 123.2 263.1 983.1
2 Chipgeva & Black 472 ) - (S ) 0] 38.4
3  Visconsin 54.2 O] ~ - ®) 164 568 135.7
&4 Rock 2078 436 - 2) 94.6 5219 4526 1.3253
SA Hhinors, Notth 15268 10366 2226 29} 11,7603 13437 14818 7451.1
SB  Nhrors, South 3549 100.2 ) 2.y 89.2 105.2 6345 1,365.3
6 Kaskxskia 1188 904 1022 ~ 2203 30.1 28.7 5925
7 89 Muddy 15.4 ) - - ) O] (& 3.7
8 ieramec 407.8 316.6 ) 188 63.3 759 1934 1,176.0
9 Sah ) 73 - ) 3) 2} ) 370
10  Fox, Vlyaconda, & Fatnut =) - - - 31 {2y @) )
11 Desdlomnes 136.1 233 - n3 118 2290 100.4 3049
12 Skonk 1c5 (8] - - 3) @) 248 62.5
13 1ova & Ceddr . . 218.2 R3 - 28.0 [ 56.1 85.3 5318
14 Tuwrkoy, Maguoketa, ¥lapsinnxcon,
&Upperiowa . . ... ..... 2145 328 - - 524 21.2 615 3825
§5 Cannon, Zumixo & Root . . .. .... 454 ) - - 3 125 306 g48
16 Minnesotdo .. ....... ... ........ 213 (2) - - (2} () 107 9338
TotalSeiected Mifg. Incs. .. .. ... ... 39225 18731 3467 124 23375 24571 35889 146482
Index of Changz for 1380 (basad en 1960 = 100):
1 MusissipprHeadhvaters .. .......... 247 489 377 ) 235 264 254 284
2 Chippeva&Black . . ... ........ 251 ) - - 2 (o] 3) 2538
I OWHOONHN ... iiaeeaiaaaanan 283 ) - - @) 226 916 322
4 ROK .. ...t e 253 253 - =) 156 280 169 20
S5A lhinois, Nosth . .. ....... ... ...... 234 331 230 365 192 228 183 229
58 Minors,South ............. ...... 252 346 ) 233 223 270 177 722
6 KUK, ... seniaacaaan 239 353 199 - 21C 222 254 250
7 SgMuddy......... ..... ..... 2806 ™ - - ) B3) (S 278
3 Meramet ..........c..ccee ca-ean 297 354 3) 231 214 235 Q56 324
9 Salt .......ieeiaennn e e {3 339 - ) =) ) (S} 307
10  Fox, Viyaconda, & Fabes .. ........ 3} - - - [tH (S (] 18]
11 DesdSoines. . ... ... ... sercain-n 220 213 - 321 167 09 182 220
? Skunk L. iiiea s iaie e 221 (&) - - ) [&)] 173 200
13 towa&Cedar . .. ... .. .... e 213 29 - 321 33 304 178 2
14 Turkey, Alaquoketa, \Wapsipinicon,
SUppsrlows ...... ............ 242 224 - - 230 210 167 225
15 Cannon, Zumbre, & Root ........... 246 2} - - (3) 239 363 286
16 Mnnesold .. .. ........ience.aas 250 (3) - - (3} (3} 266 259
Total Selezted Mg Ind. ........... 244 340 260 302 397 241 209 240

3 Output data 3re nol shown for areas and industaes that had less than $10,000.000 of value added by manufacture calculated for
1960.
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Table P-12
Economic Profile of the Upper Mississippi River Basin
Fopuletion, thousond Personal Income
Totel Nonferm Fermn Totel Income FPer Ceprte income
Pereent Percent Pereest Milion Percent Ratie 1o
Yar Pumbir ofBastin  Number ofBxsin Number of Basin 1950 Dollzrs ofBasin Dollars Boun
1960 19,317 100 17,333 100 1884 100 36,563 100 2,510 109
1880 26,153 100 25,707 100 1,446 100 107,368 100 4105 100
2600 335230 100 33,217 166 1.052 100 232,555 105 6.586 160
2020 48229 150 47,304 100 925 100 495844 105 10,281 100

Employment, thousend

Pocent Norcommodity  Percent Commodily  Pacenl  Menufectuting Nonmoazsfacturirg

L ¥ e ey e -

Yecr Torel of Basin Froducirg® of 2asin Producing® of Bovin Commcditics Commaoditics
1960 71553 100 4759 ice 2803 100 2,150 653

! 1880 9.920 100 €910 100 3.010 100 2440 576
2009 13,194 300 9,935 160 3258 100 2,797 467
2020 17,531 100 139870 100 3611 ico 3227 324

Employmeni foo Sciected Mznajzciuriag Indutrics by SIC, thozsznd

32 - Stone. 33 - Prinsery 34 35 - Febr. SMct.

Yecr 2 -~ Food 28 - Chem. 29 - Petrol. Prod. Clay, Glass Metels & Nonelee Mach Torcl
1950 286 83 25 63 183 520 1,566
1980 266 101 19 77 192 584 1.268
2000 295 125 16 87 193 €567 1,384
Output (Vetue Addad) for Sclected Menufeciuring Industsies by SIC,
miflion 1950 dollars
23~ Prumary 34,35 Fobr, Me:
Year 20- Food 28~ Chem. 291 - Petrol Ref 324 - Hyd. Cemi. Afctcls & Nonelec. Moch. Torck
1260 3923 1,873 347 122 2,338 68530 14,649
1580 9,573 6,383 902 369 4596 13,588 35,411

3 Noncommod:ity (roup inciudes the foliovang SIC categones. 15-17 Construcnon, 4029 Transportation, Communications, and
Pubdlic Utiliies, 5C VWholesale Trade, 52--59 Retail Trage, 60 -67 F..ance, Insurance, and Real Estate, 70 - 839 Services, snd 91 93
Government.

b Commaodity group include, SIC categonies. 0109 Agriculture, 1014 Mining, 19 Ordnance, 2C ¥00d, 21 Tobacco, 22 Textdes, 23
Apparel, 28 Lumber, 25 Furniture, 26 Pulp end Pape, 27 Printing and Publishing, 28 Themkan, 29 Petroleum Products, 30
Rubber and Plastics, 31 Lesther P.oducts, 32 S:one, Clay, and Glass, 33 Primary Metals, 34 Fabricated nizrals, 35 Nonelectrscal
Mazhinery, 36 Electr:cal Squipment, 37 Vransportation Equipment, 28 Instroments, and 39 Miscellanecus Manufactiring and
Other Manufacturing




Tsble P-13

Economic Data by County for
Plan Area 1, Mississippi Headwatess

Popuiztion
lend Arnce
County Name Stae Nemw 196U Urban ISoU Totd 1950 Toszl 1950 Totse 1sg. snilesd
Aitkin F Winnesta 12,152 18327 12.865 1824
Anokz® . e e Ainnesota 76458 85916 35579 22,343 2=
8enfon . .. ... .. ... ..... Shnneset 7247 17,287 5911 16,305 408
Carver . . . ... ... Lticnesota 2501 21,38 R.355 17785 335
Cass . . ... . ... ... . Manssota 16,720 19,468 20,648 2,053
Chisdagd . . .. ievaans linnésota 13,419 12669 13,123 419
TrowWing ... . ... Leu..- Rlinnesata 15527 32,133 30875 39226 o3
Takorst e e e Nannesota 52915 73203 49,18 .50 S71
Henneoin® e e e Linnctota 827,219 842,254 676575 563,893 o8
Mubomd ... ... ... ..., .. Minnesota 3.637 9,962 11365 11,085 932
bsants .. ... Minnesots 2,728 13530 12,123 12,950 242
L Alinn2sots 1265 38,008 232 32,996 2,663
Kanobde ... .. inir i it dinnesota 9,007 9,192 9,651 525
KandoyOlr . ... viinerecnncns linnesota 0417 238887 28,553 263524 324
Meteod . ... ... . eeeiees Almnnesor G423 24,301 22,185 21,39 448
Weeker ..., . e emeaa - ilinneota 5.078 18887 18,966 19,275 620
Mlelocs .. ... . ... ... Ninnesots 14,560 15,165 15,558 568
Moesesen . . .. .. Minnesca 7551 26,681 25232 27,473 138
Pime ... e .- Winnesotz 17.60% 18223 21,478 1,412
RETSEY . .. ir i iiecnnennaaan linnecota 417322 422525 B53N 3058935 160
Seort L [ Minnesota 6815 21,909 16,485 15,585 352
eI . . .. ieiieia e Aianzsota 3,165 1285% 10,651 10458 433
L tian2sota 31,015 89,345 70,681 67200 1356
B Minnesda 2308 23,119 25,430 7,438 947
Wadena ... ... i e fRicnesota 4,351 12,199 12808 12,772 536
{eontsved aext page)
\ MINNESOTA
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Figure P-6. Upper Mississippi River Basin Plan Area No. 1.
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Table P-13 {con.)
Population
tard Area
County Name Steie Neme 196G Urben 1960 Total 1950 Total 1940 Total  {xq. miley
Neashingtoo® .. . .ieicecerianaa Minnesotd 23,699 52,432 34544 26,430 390
L {27~ 3 alinnesota 29935 27.716 27 55Q 671
Bumett ... . ... ieceeannnnn \Wiscansia 9214 10,236 11.382 840
L - Véisconsin 4232 22503 21,448 21,4 591
PO .. v tieir e o Wisconsin 24 9€8 24944 26,197 9234
I o Viisconsin 8.l€6 22,164 25805 23,842 736
WA ...t c i teann e Wisconsi 10,391 11,665 12,436 816
B L~ 1528966 2,073,613 1,715,175 1,538,701 26,005
2 Jinneanolis-St. Paul, Minn. SMSA
Table P-14
Economic Profile of Plan Area 1, Mississippi Headwaters
Population, thouzend Personcl Incom:e
Toid Nonferm Ferm Tolc!t Incorse Per Cepita Income
Pervent Percent Pereeint Million Percent Rctiio 10
Yer Numbor ofdmin Number ofBoun Number  of Besink 1969 Dollers of Basin Dollrs Basin
1869 2,674 10.7 1.854 10.7 219 11.0 4,695 10.3 2,764 94
1920 3083 118 2953 120 146 10.1 11,685 109 3.7i5 82
2000 4,126 117 4022 118 104 9.6 26,478 118 6.417 a7
2020 5,671 1.7 5578 s 93 10.0 58,610 118 10,335 01

Emgloyment, thousend

Percent Nopcommodity  Fercent Commodity  Percemt Menufecturing  Noamsnufzciuring

Year  Toul  of Basin Producingd of Bavn  Producing®  of 8asin  Comnnodities Commodities
1960 %48 112 607 128 242 86 173 69
1580 1,179 18 835 128 294 98 234 €0
2000 1,605 122 1.254 126 351 108 300 51
2020 2,32 121 1,715 123 409 13 368 41

Employment for Selecied Marufzcturing Industries by SIC, thousond
32 - Stone, 23 - Primery 34, 35 ~ Fabr. Met.

Year 26 - Food 28 - Caemn. 29 - Petrol. Prod. Cley, Glass Metals & Nonceles., Mach. Jorc
1860 35 4 1 4 3 38 8%
1980 37 7 i 5 3 53 106
200¢, 37 9 1 -] 3 n 126

Output (Value Added} for Selected Manufacturing Industries by SIC, million 1960 dollars
33 - Primary 34, 35 ~ Fab:. Met.

Year 20 - Food 28 - Chem. 291 - Petrol. Ref. 324 ~ Hyd. Cemt. Metais & Nonelee. Moch. Total
1969 164 97 11 <} 24 387 983
1980 1,146 474 42 1 S¢ 1,677 2,790

3 Noacommodity group inctudes the following SIC catogories $5-~17 Construction; 40.-49 Transportation mmunicati
i(’;ublic Utititles; 50 Wholoszle Trade; 52—~52 Retall Trado; 60-57 Finance, Insurance, and Real Estote; 70—§9cgervicesf::zgg,i -:-gg

overnment.

b Conmimodity group includes SIC categories. 01-09 Agriculture, 10-14 Mining, 19 Ordnance, 20 Food, 21 Tobaceo, 22 Textiles; 23
Apparet; 24 Lumber; 25 Furniture, 26 Pulp and Paper, 27 Printing and Publishing, 28 Chemicals, 29 Petroleum P'oducls'30
Rubber and Plasticy; 31 Leather Products, 32 Stone, Clay, snd Glass; 33 Primary Metals; 34 Fabricatod Merals, 35 Nondlectricsl
Machingry; 36 Electrical Equipment; 37 Transportction Equipment; 38 Instruments, and 39 Miscellancous Manufacturing ana
Othor Manufacturing.

€ Less chan $500,000.
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Table P-15

Economic Dzata by County for
Plan Area 2, Chippewa and Black Rivers

Population
LerviArea
County Name Stcte Name 1960 Urben 1960 Total 1950 Total 1940 Tote!  (sq. niles)
Batron .. . ..... Coe . Virscensin 7,303 34,270 33,703 34,282 888
Beffalo . Véiscorsin 14,202 14,719 16,090 712
Ctuppewa . e e Wiscoasin 15,266 45,096 42839 40,703 1,025
Clatk ... .. ... \Wiscorsin 2,728 31,527 32,459 33072 1,222
Cean .. ..... ... .. ... ... Wisconsin 8,524 26,156 27,241 22,375 858
EauClare . ... . e e Wisconsin 37.262 £8 300 54,187 45259 649
Jackson ... .. L..L.i.i.ieeos Wisconsin 3,195 15,151 16,073 16,595 1,020
Pepin e e e Wisconsin 7,332 7,462 7,897 237
Price . L. e e ‘fisconsin 2919 14,370 16,344 18,467 1,268
Rusk . ... i Wisconsin 3584 14,794 16,790 12,7227 910
Sawyer ... Wisconsin 9,475 10,323 11,540 12723
Taylor . .. e \Wisconsin 3,260 17843 18,456 20,105 Q19
Teempealeau .. ....... ........ Wiscciosin 23,377 23,730 24,331 729
Total ... ... i 84,142 311,863 315,426 316,154 13,733
<«
-
o
%
<
o
= : MICHIGAN
g "
z 1 LEGEND
N _é__._ @ No SMSA
1

SOUTH DAKOTA

Figure P-7. Upper Mississippi River Basin Plan Area No. 2.
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Table P-16
Economic Profile of Plan Area 2, Chippewa and Black Rivers
Population, thousand Personal Income
Toial Nonfarm Farm Toral Income Per Capiza Income
Percent Percent Percent Million Percert Retio to
Year  Nuember  of Basink Number  of Basin Number  of Basin - 1960 Dollors  of Basin =~ Dollcrs Basin
19560 312 1.6 206 12 106 53 508 1.1 1,630 68
1980 383 1.5 308 1.2 75 5.2 1,169 1.1 3,054 74
2000 495 14 440 13 55 5.0 2,623 1.1 5,298 80
2020 635 13 586 1.2 49 5.3 5,593 1.3 8,803 86

Employment, thousand

Percent Noncommodity  Percert Commocity  Percemt Manujocturing  Nonmanufecturing

Year Toual of Basin Producing> of Basin  Producing® of Basin Commoditics Commeditics
1960 9 1.3 50 1.1 49 17 16 33
198¢ 129 1.3 77 1.1 52 1.7 24 28
2000 165 1.3 109 1.1 586 1.7 34 22
2020 206 1.2 144 1.0 62 1.7 45 17

Employment for Selacted Manufecturing Industries by SiC, thousand

32 - Stone, 33 - Primary 24, 35 - Fabr. Met.

Yeur 22 - Food 28 ~ Chem. 28 - Petrol. Prod. Clay, Glass AMetals & Nonclec. Mach. Total
18€9 5 ) - 1 (<} 2 8
1980 5 <) - 1 (<) 2 8
2000 5 ) - 1 (<) 3 ]

Output {Value Added) for Selected Mamufacturing Industries by SIC, million; 1960 dollzrs
33 - Primary 34, 35 - Fabr. Me1.

Year 20- Food 28~ Chemn. 291 - Petrol. Ref. 324 — Hyd. Cemt. Metais & Nonclee. Mach, Total
1960 47 ) - - (L] 11 58
1980 119 {4 - - {4) 57 176

2 Noncommudity grour ncludes the foliowing SIC categories: 15—17 Construction; 40—-49 Transportation, Communications, and
Public Utitities; 50 \Wholesale Trade; 52—-5% Retail Trade; 6067 Finance, Insurance, and Real Estate; 70-~-89 Services; and 91 -93
Government.

b Commadity group includes SIC categories: 01 -19 Agriculture; 1014 Mining; 19 Ordnance; 20 Food; 21 Tobacco; 22 Textiles; 23
Apparel; 24 Lumbei: 25 Furniture; 26 Pulp and Paper; 27 Printing and Publisking, 28 Chemicals; 29 Petrolcum Products, 30
Rubber and Plastics; 31 Leather Products; 32 Stone, Clay and Glass; 33 Primary Metals; 34 Fabricated Metals, 35 Nonelectrical
Mazchinery; 36 Electricc! Equipment; 37 Transportation Equipment; 38 Instruments; and 39 Miscellaneous Manufacturing and
Other Manufacturing.

€ Less than 500 Employees.

d Less than $500,000.




Table P-17

Economic Data by County for
Plan Area 3, Wisconsin River

Population

Land Arca

Coungy Name State Name 1960 Urban 1960 Total 1950 Total 1940 fo1al  (sq. miles})
Adams . ..... ...ee veeen.n Wisconsin 7,565 7,906 8,449 677
Columbia ....... (..... .. n.. Wisconsin 17,289 36,708 34,023 32,517 778
Crawford . ..., neannn Wisconsin 5,649 18,351 17,652 18,328 586
JUNEBL . ... s i e Wisconsin 3,531 17.480 18,930 18,708 795
LaCrosse . ... .. ..i.ceevrnnns Wisconsin 50,736 72,465 67,587 59,653 469
Lincoln ... ... ... iuvnnnn. Wisconsin 12,799 22,338 22,235 22,536 800
Maratkon . ........ ......euos Wisconsin 41,636 88,474 80,337 75,915 1,584
Monroe ..........c.c0 ceennnn Wisconsin 11,401 31,241 31,378 30,080 815
Oneida ... ... circinnnn cannn Wisconsin £,780 22,112 20,648 18,938 1,114
POMOGe . . . i it e e Wisconsin 17.837 36,964 34,858 35,800 810
Richfand . . ................... Wiscousin 4,746 17,684 19,245 20,381 584
Sauk ... .. Wiscorsin 11,043 36,179 38,120 33,700 840
VeIRON . . .o ettt enn e rnrennan Wisconsin 3,925 25,663 27,906 29,940 805
Vilas . vt iie it ee e Wisconsin 9,332 9,363 8.894 8§67
Wood . .....ciii it Wisconsin 31,710 59,105 50,500 44,465 812
Total .. i e 215,093 500,072 480,688 458,304 12,536
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Figure P-8. Upper Mississippi River Basin Plan Area No. 3.
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Table P-18
Economic Profile of Plan Area 3, Wiscensin River

Population, thousand Personal Incone

Total Nonfarm Ferm Total Income Per Capita Income

Percent Percent Percent Million Percent Ratio to
Year  Number  of Basin  Number  of Basin = Number  of Basin - 1860 Dollars  of Basin  Dollars Basin
1960 50C 26 383 2.2 117 59 878 19 1,755 73
1980 669 26 581 24 78 5.4 2,137 20 3,184 78
200G €94 25 830 24 64 59 4,851 21 5.424 82
2020 1,184 24 1,125 24 59 6.4 10,471 2.1 8,845 86

Employment, thousand

Percent Noncemmodity Percent Commodity Percent  Manufacturing  Noamanufacturing

Year Total of Basin Producing® of Basin  Producing® of Basin Commodities Commoditics
1960 169 2.2 92 19 77 2.7 41 36
1880 224 22 143 2.1 81 27 50 n
2000 293 22 205 2.1 88 2.7 64 24
2020 379 22 278 20 101 28 81 20

Employment for Selected Manufacturing Industries by SIC, thousand
32 - Stone, 33 - Primary 24 35 ~ Fabr. Met.

Year 20 - Food 28 — Chem. 25 - Petrol. Prod. Clay, Glass Aictals & Nonelec. Mach. Toial
19€9 5 ] () ] (=) 8 14
1980 6 {c} () 1 () 13 20
2000 6 ) (¢ 1 () 18 25

Ouiput {Value Added) for Selected Manufacturing Industries by SIC, million 1950 dollars
32 - Primary 34, 35 - Fabr. Met.

Year 20 - Food 28 — Chem. 291 - Petrol. Ref. 324 — Hyd. Cemt. Metals & Nonelee. Mach. Total
1950 54 6 - - 2 72 134
1980 146 22 - - 4 423 595

3 Noncommodity group includes the following SIC categories: 15—~17 Censtrustion; 40-49 Transportation, Communications, and
gublic Utilities; 50 Wholesale Trade; 52—59 Retail Trade; 60~67 Finance, Insurance, and Real Estate; 7089 Services; and 91-93

overnmaent.

b Cammodity group includes SIC categories: 01-09 Agriculture; 10~-14 Mining; 19 Ordnance; 20 Food; 21 Tobacco; 22 Textiles; 23
Apparel; 24 Lumber; 25 Furniture; 26 Pulp and Paper, 27 Printing and Publishing, 28 Chemicals, 29 Petroleum Products; 30
Rubber and Plastics; 31 Leather Products; 32 Stone, Cluy, and Gloss; 33 Primary Metals; 34 Fabricated Metals; 35 Nonelectrical
Machinery; 36 Electrical Equipment; 37 Transportotion Equipment; 38 Instruments; and 39 Miscollaneous Manutacturing and

Other Manufacturing.
€ Less than 500 employees.
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Table P-19

Economic Data by Ccunty for
Plan Area 4, Rock River

Population
lLand Area
County Name Stzte Neme 1960 Urban 1960 Total 1950 Total 1940 Total  (sq. miles)

Dane® ... ... .. Wisconsin 137,377 222,055 169,357 130.660 1,197
Dodge . ... ..t Wisconsin 29,538 63,170 57,611 54,280 892
Grant .. ... .. Wisconsin 13,268 44,419 41,460 40,639 1,168
Green . ... ittt e e Wisconsin 8,050 25,851 24,172 23,146 586
IOWa ...t it Wisconsin 2511 19,631 19,610 20,695 761
deffersen . ... ... . 00 Lou... Wisconsin 25,382 50,004 43069 38,858 554
Lafayette ........cciinecnannn Wisconsin 18,142 18,137 18,695 643
{277 Wisconsin 79,343 113913 92,778 80,173 721
Boone® . ..., ‘liEnois 11,223 20,326 17,070 15,202 283
CarcoM ... i i iiieanen lilinois 4,950 19,507 18,975 17,987 468
DeKalb ... ... i linois 29,282 51,714 40,781 34,388 636
Hendersor ... .........c...n.. Hiirois 8,227 8,415 8,849 381
Henry® .. ... i iiiienennnn Hlinois 27,230 49,317 45,492 43,798 826
JoDaviess . ... ...ttt Hlinois 6,492 21,821 21,459 19,989 614
LB ...ttt ittt iflinois 19,565 38,749 36,451 34,604 729
Merrer ........ ti.iiiirieaan illinois 3,080 17,143 17,374 17,701 556
Lo 112N Itlinois 19,366 38,106 33,429 28,869 757
Rockistand® .. ................ linois 126,158 150,991 133,558 113,323 420
Stephenson ... ....coevenncnenn inoic 26,628 46,207 41,595 40,646 568
Warren . ......c.iiiiiieannann 1linois 10,372 21,587 21,981 21,286 542
Whiteside ............cccc0unnn tliinois 33,498 59,887 49,336 43,333 630
Winnebago? . ... ... .. in... Hlindis 175,462 209,765 152,385 121178 520

B 13 € P 210,179 1,310,678 1,105,497 969,314 14,522

1 Madison, Wizc, SMSA
Rockford, 11l. SMSA
¢ Davenport-Rock Island.f4Aoling, tl.-lowa SMSA (lllinois Part)
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Island-Moline,lowa, Il
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Figure P-9. Upper Mississippi River Basin Plan Area No. 4.
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Table P-20
Economic Profile of Plan Area 4, Rock River

Population, thousand Personal Income
Total Nonfarn Farm Total income Per Capita income
Percent Percent Percent Million Percent Ratio to
Year  Nuinher  of Basin  Number  of Basin  Number  of Basin 1960 Dollars  of Basin  Dollars Basin
1960 1,311 6.8 1.114 6.4 197 9.9 2,869 6.2 2,190 91
1980 1,752 6.7 1,594 6.5 159 11.0 6,355 6.4 3913 95
2060 2,455 7.0 2,341 6.8 113 10.3 15,912 6.8 6,483 98
2020 3,583 7.4 3,496 7.4 87 9.4 35,482 7.2 9,905 a6
Employment, thousand
Percert Noncommodity  Percent Commodity  Percent  Manufacturing  Nonmanufacturing
Year Total of Basin Producingd of Basin  Producin of Basin Com:inodities Commodities
1960 562 7.4 311 6.5 251 9.0 136 65
1980 753 7.6 479 6.9 274 9.1 218 56
2000 1,014 7.7 713 7.2 301 9.2 256 45
2020 1,384 79 1,053 7.5 33t 9.2 293 38
Employmaznt for Selected Manufacturing Industries by SIC, thousand
32 -- Stone, 33 = Prumary 34, 35 - Fabr. Met.
Year 20 ~ Food 28 — Chem. 29 — Petrol. Prod. Ciay, Glass Meztals & Nonelec. Mach. Tetal
1960 18 3 (} 2 8 83 114
1380 19 2 (<} 3 7 93 124
2000 19 2 {©) 4 7 97 129
Output (Value Added) for Selected Manufacturing Industries by SIC, million 1960 dollars
33 — Primary 34, 35 — Fabr. Met.
Year 20 - Food 28 - Chem. 291 — Petrol. Ref. 324 — Hyd. Cemt. Metals & Nonelec. Mach. Total
1960 208 44 - 5 95 975 1,327
1980 526 114 - 1 148 2,132 2,931

@ Noncommodity group includes the following SIC categories: 15-17 Construction; 40-49 Transportation, Communrications, and
Public Utilities; 50 Wholesale Trade; 52--52 Retail Trade; 60-67 Finance, Insurance, and Real Estate, 70—~89 Services, and 91-93

Government.
b Commodity group inzludes SIC categories: 01-—-09 Agriculture; 10—-14 Mining; 19 Ordnance; 20 Food; 21 Tobacco; 22 Textiles; 23
Apparel; 24 Lumber; 25 Furniture; 26 Pulp and Paper; 27 Printing and Publishing; 28 Chemicals, 29 Patroleum Products, 30
Rubber and Plastics; 31 Leather Products; 32 Stone, Clay, and Glass; 33 Primary Metals; 34 Fabricated Me :als. 35 Nonelectrical

Machinery; 36 Electrical Equipment; 37 Transportation Equipment; 38 Instruments; and 39 Miscellaneot s Manufacturing and
Other Manufacturing.

€ Less than 500 employees.
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Table P-21
£ecnomic Dats by County for
Plan Ares 52, tllinois River, North

Populction
— Land Asea
Couats Name Stz1e Naone 1950 Urban 1voG 7ozl iS58 Totel [y Toral (59, miley)

Keno2r . . J Vissoonon 72852 102,615 75238 SA805 223
Racini” N e e e e Vsoonzn 102937 141, 781 109,585 94,047 337
L 7 N . S . Visconsn 19,741 52,363 41,584 33,103 560
Vezr” agiont | e e e Versconsen 15545 46,118 33902 28,430 428
W2 xesha’ e Wisconss 103,002 158,243 85,201 62,744 555
LORe "t B . . finors 5.072.3186 5,126,725 4505792 4,063,342 954
wuPapd e . . mnos 268,°14 3:3.459 154,599 103,420 331
Raned . L L L L. filinoms 171,584 208,246 150,388 130,206 516
Laved . . P 1o 230,074 252,656 179,097 121,094 457
Uettennyd . .. .. Hmocs 34436 84,210 50,656 372.3%1 611
17 1 S Iflinoss 135,565 191,617 133,335 124,210 845
LT .. L L L . Ingsana 480,336 513,263 368,152 263.195 514
Postes® . . ., e e - Indiens 32,331 60.279 40,076 27,836 325

R = 5,783,865 7293593 £,.932,206 5,172,503 6,607
3+ Xqnuotha, Yis. SHSA
b Racne W SUSA
¥ Vitnastee, Virs SUSS iPars
Iy 1 SUSA
Gty Marmorna £as2 Cacago, inc SWSA

! LEGEND

s @ SMSA

Milwaukee, Vs,
Racine, \/is
Kenosha, Vs,
Chicago, 1H.
Gary-Harnmond, Ind.

Figure P-10. Upper Mississippi River Basin Plan Area No. 5A.
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Table P-22
Econcmic Profile of Plan Area 5A, lllinois River, North
Population, thousend Personal Income
Total Nonform Ferin Torel Iricome Per Cepita Incoime
Percent Percent Percent Million Percent Rato io
Year  Number  of Basin  Number  ofBasin  Number ofBasin 1960 Dollers  of Basin  Dollers Basin
1260 7,294 328 7213 4186 81 4.1 21,254 45.6 2914 2
1980 10,086 38.5 10,043 40.6 43 3.0 47,102 439 4,670 1°.
2000 13,741 389 13,718 401 23 21 97,757 42.0 7.114 2
2020 18,724 38.7 18,710 325 14 5 204,300 412 10,911 106
Employment, thcusand
Percerrt  Noncommodity  Percent Cohucoaity  Percent  Manujacturing  Nonmanujacturing
Year Tortal of Basin Producing® of Basin  Producing® of Bax.. Com:nolities Commoditics
1560 3,126 414 2,030 427 1,096 39.1 1,057 39
1980 4915 405 2828 409 1,187 39.4 1,148 39
2000 5,304 40.2 4,026 40.5 1,278 33.2 1,241 37
2020 7.033 40.0 5,639 404 1,384 38.6 1,362 32
Employment for Selected Manufacturing Industries by SIC, thousand
32 - Stone, 33 - Primory 34, 3§ - Fabr. Met.
Year 20 - Foocd 28 ~ Chem. 29 - Petrol. Prod. Clay, Glass Metals & Nonelec. Mach. Total
1960 101 45 17 25 135 242 5¢5
1980 104 53 13 30 140 253 593
2000 104 64 11 36 136 263 614
Cutp:t (Value Added) for Selected Manufacturing Industries by SIC, million 1960 dollars
33 - Primary  34. 35 - Fakr. Mes.
Year 20- Food 28 - Chem. 291 - Petrol. Ref. 324 - Hyd. Cemt. Metals & Nonelec. Mach. Total
1860 1,527 1,097 223 29 1,760 2,826 7.462
1980 3,571 3,634 622 108 3,379 5,721 17,085

2 Noncommodity group includes the following SIC categories. 15-17 Construction, 40—-49 Transportation, Communications, ind
Public Utilsties; 50 Wholesale Trade 52-59 Retail Trade, 60-67 Finance, Insurance, and Real Estate, 70—89 Services, and 91-93
Government,

b Commodity group ncludes S1C categories. 01—-09 Agriculture, 10—-14 Mining, 19 Ordnance, 20 Food, 21 Tobaccn, 22 Textiles, 23
Apparei; 24 Lumber; 25 Furniture, 26 Pulp and Paper, 27 Printing and Publishing, 28 Chemicals, 29 Petroieum Products, 3G
Rubber and Plastics; 31 Leather Products, 32 Stone, Clay, and Glass, 33 Primary Metals, 34 Fabricated Metals, 35 Noneglectrical
*lachinery; 36 Electrical Equipment, 37 Trensportation Equipment, 38 instruments, and 39 Miscellaneous Manufacturing and
Other Manufacturing.
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Table P-23

Ezcnomic Data by County for
Plan Area £8, Hlinois River, South

Populction
land Arce
Coxnty Name State C.cire 1960 Urban 1960 Tczel  195C Total 1940 Total  15q. milesy
Adams . . tilinors 43,793 68,467 64,690 65,229 866
Brown . .. . [ . ilinois 6.210 7,132 8,053 307
Sureau . - N Minors 11,621 37,594 37,711 37,600 868
Cathoun . . .. lihinois 5833 6,828 8,207 259
Cass . . . . .. lilinois 6,294 14,539 15,097 16,425 370
Chrsstian ek wew mewemeaan Hhnoss 15,233 37.207 3881€ 38,564 708
SeWill . . . . .. .oivr tevnneaa ilincis 7,355 12,252 16,804 18,244 399
FOord .. . oot e Hlinvis 7.823 16.606 15,901 15,007 488
Fulton ... ... e e ewmeameanae s {Hinois 19,022 41,354 43,716 44,627 874
Greene e e wmae e 1lirois 5570 17,460 18,852 20,292 543
Grundy . .. .iiiiiiiiieen e fihnois 16,787 22,350 19,217 18,398 432
Hancock ..... ...... .c..uea.. linois 3,325 24,574 25,790 26,207 797
rOQUOIS . . .ot iiievns ceeveenenan tilinois 5,219 33,562 32,348 32,496 1,122
Jersey ... ... .. e eereneraaas Miinois 7.420 37,023 15,264 13,636 374
Kankakee ........ cocvvee-unenn. tliinois 45,230 92,063 73524 60,877 680
Kendall ........co0neiiivnvennean Hl:noss 3.343 17,540 12,118 11,106 320
KOOX ... . o v iereiiieeanaes tinois 43,272 61,280 54,366 52,750 728
taSalle ... .. ..., Hinois 73,296 110,800 100,510 97,801 1,152
Lvingston ....... ... .cueenann- tlinoic 14,517 40,341 37,809 38,838 1,043
[ . Hlinois 16,880 33,656 30,671 29,438 622
McDonough . ... .....ivvnuennecnn IHlinois 15,845 28,828 28,199 26,944 582
Mcelean ... ..ovtiirennranacnanan, Hiinois 49,628 83,877 76,577 73,830 1,173
Macon? e ieeeeaaaa tilinois 89,516 118,257 98,853 34,693 576
Macoupin ... ... llinoic 16,546 43,524 14,210 46,304 872
Marehall .. ........ . c.oeiver cunn Ilinois 13,334 13,025 13,179 395
Mason ... . il §il:nois 4,363 15,193 15,326 15,323 541
enard ... . i i i lirois 9,248 9,639 10,633 312
Morgan ...........c.iiiiiiiiana, linois 21,690 36571 35,568 36,378 565
Peora® . ..... .....eiiiiiii.e.n Ilinois 154,114 189,044 174,347 153,374 624
71 3 S llinois 3,219 14,960 13,970 14,659 437
Pike . .. i ot Hlinois 4,089 20,552 22,155 25,340 823
PUICAM . ..iviits i et Hlinois 4,570 4,746 5,289 166
Sangamont ....... L.iiiiirienaen Ithnois 111,403 146,539 131,484 117,912 880

South Bendd

LEGEND

O swen

Peoria, 1.
Decatur, 1H.
Springfield, .

Figure P-11. Upper Niississippi River Basin Plan Area No. §B.




Table P-23 {con.)

Popielation
land iree
County Name State Name 160G Urhan 1960 Total 1930 Total 7940 Tutal 1sa, miles,
Schuyler ...iiiiii i ilinois 2.819 8,746 9,613 11,420 434
B Hlinots §,377 7,245 8.176 251
13 7 4 Hlinois 8,152 8,721 8,83t 291
Tazewsi® ... ...... ......... ... itinois 69,762 99,789 76,165 58,362 653
Woodford® ............ il Ilinois 2,538 24579 21,335 19,124 537
JaSPEr i ceieeciaan Indiana 4,740 18,842 17,031 14,397 £61
taPorte ... ... iiiiiiiiiaa... Indiana 57,810 95,111 76,808 63,660 608
Marshattd . ... L. Ll Indiana 10,620 32,443 29,468 25,935 444
MEWION ... vvirenrerncnnconrans Indiana 11,502 11,006 10,775 411
3 L Indiana 5 458_ 17,911 15,282 12,258 311
TO! .. iiiein i 962,164 1,764,461 1,608,194 1,510,405 25,407
4 Decatus, 111, SMSA
b peoria, 111, SMSA
€ Springfiela, tIl. SMSA
d South Bend, Ind. SMSA (Part)
Table P-24
Economic Profile of Plan Area 5B, Itlinois River, South
Population, thousand Personal Income
Total Nonfarm Farm Total Incomz Per Capita Income
Percent Percent Percent Million Percent Ratio 10
Year  Number  of Basin  Nwmmber  of Rasin  Number  of Basin 1960 Dollars  of Basin  Dollars Basin
1960 1,764 9.1 1,502 8.7 255 129 3,633 7.8 2,059 85
1980 2,260 8.6 2,077 84 183 12.7 8,842 8.2 3,913 g5
2000 3,067 8.7 2,924 8.5 143 134 20,084 8.6 6,548 g9
2020 4,290 89 4,178 8.8 112 12.1 44,072 89 10,274 100
Employment, thousand
Percent Noncommodity Percent Commodity Percent Manufacturing  Nonmanufacturing
Year Total of Basin Producing® of Basin Producing® of Basin Commodities Commodities
1960 599 7.9 358 7.5 241 8.6 159 82
1980 770 7.8 52% 7.6 247 8.2 176 71
2000 1,041 7.9 768 7.7 273 8.4 215 58
2020 1,431 8.1 1,105 7.9 326 8.0 276 50
Employment for Selected Manufacturing Industries by SIC, thousand
32 - Stone, 33 - Primary 34, 35 - Fabr. Met.
Year 20 - Food 28 = Chem. 2¢ — Pertrol, Prod. Clay, Glass Metals & Nonelec. Mach. Total
1960 23 5 1 i1 7 58 105
1980 24 6 1 12 10 61 114
2000 24 8 1 13 12 82 140
Output (Valuc Added) for Selected Manufacturing Industries by SiC, million 1960 dollars
33 -~ Primary 34, 35 - Fabr. Met,
Year 20 - Food 28 — Chem. 291 - Petrol. Ref. 324 - Hyd. Cemt. Metals & Nonclec. Mach. Total
1960 354 100 9 23 89 791 1,366
1980 857 347 30 €4 243 1,495 3,036

1 Noncommodity group includes the following $iC categories 15-17 Construction, 40-49 Transportation, Communtcations, and
Public Utilities, 50 Wholesale Trade, 52-59 Retail Trade, 60-67 Finance, insurance, and Reaal Fztate, 70—89 Services, and 91-93
Government,

Commodity group includes SIC categories 01-09 Agriculture, 10- 14 Mining, 19 Ordnance, 20 Fuoa, 21 Tobacco, 22 Tentiles, 23
Apparel, 24 Lumber, 25 Furn.ture, 26 Pulp and Paper, 27 Printing and Publishing, 28 Chemi.als, 29 Pelroleum Products, 30
Rubber and Plastics, 31 Leather Products, 32 Stone, Clay, and Glass, 33 Primary Matals, 34 Fabricsted Metats, 35 Nonelectrical
Machinery, 36 Electrical Equipment, 37 Transportation Equipment, 38 Instruments, and 39 Miscelianeous Manutfactuning and
Other Manufacturing.
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Table P-25

Economic Databy County for
Plan Area o, ¥askaskia River

Population
=~ land Arca
County Name State Narme 1960 Urban 1960 Totai 1950 Toral 1940 Total  (sq. miles)
Bond .......... . i Ilinois 4,568 14,060 14,157 14,540 383
Clinton . . . ............... . 1ilinois 3,380 24,028 22,594 22912 498
Fayette ........ ......-..... lhnois 5,537 21,646 24582 23,158 718
Madison® .. ... ............... titinois 161,258 224,683 182,307 149,349 731
Marion ... .. ... . .. .. linois 19,592 39,349 41,700 47989 580
Monroe . .......... ......... illinois 6,913 15,507 13,282 12,754 380
MONIGOMATY . . v v e v e iv s vncnenns tllinois 11,562 31,243 32,450 34,439 795
Moultrie . ... ..o it Llinois 3.946 13,635 13171 13,477 345
Randolpb . ......... ... ...... Hilinois 7912 29,986 31,673 33,608 594
SLCBIrd . ... L. tHinois 214,636 262,509 205,995 166,899 67
Shelby ....... ... ieennn Minois 4,821 23,404 24,434 23,28C 772
Washingion . ......... ........ inois 2,606 13,569 14,460 15,801 565
Total ... i i e 446,732 .3,929 620,815 562,277 5,942
3 St. Louis, Mo. tIl SMSA {illinois Part)
INDIANA
LEGEND

Figure P-12. Upper Mississippi River Basin Plan Area No. f.
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Table P-26
Economic Profile of Plan Area 6, Kaskaskia River
Fopulation, thousend Personal Income
Total Nonfarm Farm Total Income Per Capita Income
Percent Percent Percent Million Percent Ratio to
Year  Number  of Basin  Number  of Basin ~ Nwraber  of Basin 1966 Dollars  of Basin ~ Dollars Basin
1950 714 3.7 642 3.7 72 3.6 1,358 29 1,902 79
1980 893 34 844 34 49 34 2,985 28 3,343 81
2000 $.123 3.2 1,086 3.2 37 3.4 6,409 238 5,707 87
2020 1,460 30 1,427 3.0 33 35 13,373 2.7 9,160 89
Employment, thousand
Fercent Noncommmodity Percent Commodity Percent  Manufacturing  Nonmanufacturing
Year Tozal of Basin Producing® of Basin  Producingd of Basin Commedities Commodities
1960 221 29 13 28 90 3.2 66 24
1989 279 2.8 191 28 88 29 66 22
2000 354 2.7 263 2.6 91 28 72 13
2020 462 26 365 2.6 97 2.7 81 16
Ewmployment for Selected Manufacturing Industries by 51C, theusand
32 - Stune, 33 - Primary 34, 35 - FFabr. Met.
Year 20 - Food 28 - Chem. 2Y — Petrol. Prod. Clay, Glass Metals & Noncelec. Mach. Total
1960 9 5 6 5 17 5 47
1930 9 6 4 5 19 ] 49
2000 ] 8 3 5 21 8 54
Ouiput (Valuc Added) for Selected Manufacturing Industries by SIC, miliion 1960 dollars
33 - Primary 34, 35 - Fabr. Met.
Year 20 - Food 28 - Chem. 291 - Petrol. Ref. 324 — Hyd. Cent. Metals & Nonelec. Mack:. Total
1960 1.9 90 104 - 220 59 592
1270 284 328 207 - 462 140 1421

2 Noncommodity group includes the foilowing SIC categories® 15-~17 Construction, 40-49 Transportation, Communications, and
Public Utilities; 50 Wholesale Trade; 52—5% Retail Trade; 60~-67 Finance, Insurance, and Real Estate, 70-89 Services, and $1-~93
Government.

b Commodity group includes SIC categories 01-09 Agriculture; 10—14 Mining; 19 Ordnance, 20 Food; 21 Tobacco, 22 Textiles, 23
Apparel, 24 Lumber, 25 Furniture, 26 Pulp and Paper; 27 Printing and Publishing, 28 Chemicals, 29 Petroleum Products, 30
Rubber and Plastics, 31 Leather Products, 32 Stone, Clay, and Glass; 33 Primary Metals, 34 Fabricated Metals, 35 Noneiectrical
Machinery; 36 Electrical Equipment; 37 Transportation Equipment; 38 Instrumients, and 39 Miscelianeous Manufacturing and
Other Manufacturing.
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. Table P-27

E>

E Economic Data by Ceunty for

3 Plan Area 7, Big Muddy River

¢ Population

5 Laad Area

k- Courty Name State Name 1960 Urban 1960 Total 1950 Total 1940Totat  [sq. miles)

3 Alexander _ .. thnos 9,348 16,681 20,316 25,496 224

3 Franklin . . L. . 1o 18,904 39,281 48,635 53,137 434

Jackson .. Coe . . Hhinois 23,343 42,151 38,124 37,920 603

F Jefferson ... ... . ... .. inois 15,566 22,315 35,892 34,375 574
Perry ......... e e e Hbnois 9,643 19,184 21,684 23,438 443

3 Pulaski . ....... e ... llnos 10,430 13,639 15,875 294

e UNion . .o.vi i e Hlinois 4,230 17,645 20,520 21,528 414

% Williamson .. ..... . Ihnois 27,282 46,117 48,621 51,424 427

4 L L 106,366 2237243 237,461 263,153 3,323
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Figure P-13. Upper Mississippi River Basin Plan Area No. 7.

24
B2
>
3
E
4
4

P-36




B o S e A s

‘fable P-28
tconomic Profile of Plan Area 7, Big Muddy River

Population, thousand Personal Income
Toral Nonfarm Farm Total Income Per Capita Income
Percent Percent Percent Million Percent Ratio to
Year  Number  of Basin - Number  of Basin - Nwwmber  of Basin - 1960 Dollars  of Basin ~ Dollars Basin
1950 224 1.2 155 11 29 15 370 038 1,657 69
1989 268 1.0 243 1.0 25 1.7 807 0.8 3,016 73
2000 327 09 308 0.9 19 1.7 1.669 0.7 5,109 78
2020 425 0.5 407 0.9 17 1.8 3,430 0.7 8,080 79
Lwployment, thousand
Percent Noncommodity Percent Commodiry Percent Manufacturing  Nonmanufacturing
Year Total of Basin Producing? of Basin  Producing® of Basin Commodities Commodities
1960 66 0.9 44 0.9 22 08 10 12
1980 83 0.8 54 0.9 19 0.6 9 10
2000 106 0.8 88 0.9 18 0.6 9 9
2020 135 08 118 08 17 0.5 9 8
Employment for Selected Muufacturing Iy dustnes by SIC, thousand
. 22 Srone, 42 Promary 2, 38 Fabr. Met.
Yeer 20 ~ Food 28  Chem, 20 Petroi Prod Clay, Glass Metels & Nonelee, Mach, Total
1960 1 i (] ) ] 2
1980 1 1 - (] {4 () 2
2000 1 i - {3 (} (<) 2
Output (Value Added) for Selected Manufactinmg hudustries by 3 mcton § 9549 dollars
1 Proqans 34,35 Fabr Met
Year 20 - Food 28 Chem 291 Penrol Ref 124 livd Cemt Metals & Nonelee Mach. lotal
1960 i5 9 - 2 3 29
1980 43 25 - 1] 8 82

1 Noncommodity group includas the followlng SIC cutogurios 18 17 Construction, 40 40 Transportation, Cammunlications, and
Public Utilities; 50 Whalasolo Trade, 52 --69 Ratail Trade, 60- 67 Finance, Insurance, and Real Estale, 70 -89 Services, end 91-93
Government,

b Commority group includoes SIC cotegories 0V Ju Agriculiure, 10 14 Mining, 1% Oednanco, 20 Food, 21 Tobezzo, 22 Tuxtiles, 23
Apparei; 24 Luinbor; 25 Furniture; 22 ulp ond Papor, 27 Printing and Publishing 28 Chamicals, 29 Prarotoum Products, 30
Rubbor and Plastice; 31 Loother Troducts, 32 Stone, Clay, and Gluss, 33 Primary Metals, 34 Fabricated Motnls, 35 Nonelectricol
Machinety; 36 Electric.! Faulpmont; 37 Transportation Equtpmoent, 38 instrumants, and 39 Miscalloncous Manufacturing snd
Othor Manufacturing

€ Less than 508 sinployees.
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Table P-28

Economic Data by County for
Plan Area 8, Meramec River

Population
Land Area
County Name StateName 1960 Urban  1960Total  1950Total  19407Totai  (sq. miles)
Bollinges e e ke e Missouri 9,167 11,019 12,698 618
CapeGuardeas . ............. Misscuri 29,822 42,020 38,397 31,775 576
Crawnfod .. . .......... . Missouri €56 12,647 71,615 12,693 760
Dent ..... ... veeirneannn . Missouri 3.870 10,445 10,926 19,762 756
Faankin? L. Missouri 25,846 24565 36,046 3,868 932
Gascorade .. ...  ..... . Muscur 2536 12,195 32,342 12,414 520
Iron .. .. . e Missouri 8,041 9,458 10,440 554
Jetforsond Gk e riissouri 16,503 66,377 38,007 32,022 667
< Madison . ... .........cc... Missouri 3.484 9,366 10,380 9,656 196
Manes . ... ... ... .. . L. Missouri 7,282 7,423 8,638 526
1 Parry . . e e ... Missouri 5,017 14,632 14,890 15,358 476
b Phelps ... ... it . Missouri 11,122 25,396 21,504 17,437 677
s St. Charles? e e Missouri 27,701 52,970 29,834 25,562 561
St.Frarcois . ... ........000un. Missouri 13,352 33,516 35,276 35,950 457
4 StLows' ... ... Missouri 649,814 703,532 406,349 274,220 497
E St.homsCetyd . . ... ... .......... Missouri 750,026 750,026 856,756 816,048 61
Ste Genevieve .. .. ...... ... {Aissouri 4,443 12,116 11,237 10,905 500
SCOtt ... .. i e Missouri 16,541 32,748 32,842 30,377 413
E Washingten ., ..... .......... “Jlissouri 2,805 14,346 14,689 17,492 760
E Total .. ...ovn vuvninns . 1,558,648 1,864,398 1,609,040 1,425,527 10,812
3 ' St Lows, Mo. 11, SMSA (Missouri Part)
!
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ﬁ
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Figure P-14. Upper Mississippi River Basin Pian Area No. 8.
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Table P-30

Economic Prafile of Plan Area 8, Meramec River

Populetion, thousand Personal Income
Total Nonfarm Farm Total Income Por Capita Income
Percens Percent Percent Miiiion Percen? Ratio to
Year  Number  of Basin - Number  of Basin  Number  vfBasin 1960 Dollars  of Basin  Dollans Basin
1960 1,855 8.7 1,798 104 67 3.4 4,619 9.9 2,478 103
1380 2,568 9.8 2,529 10.2 39 2.7 11,614 10.3 4,289 104
2000 3,584 102 3,558 10.4 26 24 24,223 104 8,759 103
2020 4,841 10.0 4816 10.2 25 2.7 50,768 10.2 10,488 102
Employment, thousend
Percent Noncoimmodity  Percent Commodity  Percen?  Manufactunng ~ Nonmamifacturing
Yeur Total of Basin Producingd of Basin  Producing of Basin Commoditics Commodities
1960 715 9.5 462 9.7 252 s.c 231 21
1980 1,004 10.1 717 10.4 287 9.5 267 20
2000 1,372 10.4 1,04 105 330 101 313 17
2020 1,855 10.6 1,472 105 383 10.6 369 i4
Employnent jor Selected Manufacturing Indusiries by SIC, thousand
) 32 - Stone, 33 = Primary 34, 35 - Fabr. Met.
Year 20 ~ i'cod 28 - Chem. 29 - Petrol. Frod. Clay, Glass Metais & Nonelec, Mach. Total
1260 26 16 () 8 6 35 91
1980 77 20 ) 8 6 44 105
2000 27 27 (€ 8 7 58 127
Output { Vaiue Added) for Selected Manufacturing Industries by SIC, million 1960 dollars
33 = Primary 34, 35 — Fabr. Met.
Year  2U- Food 28 - Chem. 291 - Petrol. Ref. 324 - Hyd. Cemt. Metals & Nonclec. Mach. Total
18€0 408 317 - 19 63 369 1,176
1930 1,211 1122 - 43 135 1,295 3,806

1 Noncommodity group includes the following SIC categories. 15~17 Construction, 40—49 Transportation, Communications, and
2ubhiz Utihties, S Wholasale Trade, 52—59 Retail Trade, 60-67 Finance, Insurance, and Real Estate, 70 89 Scrvices, and 91-93
Governmenat,

b Commodity group incluaes SIC categories. 01-09 Agriculture, 13 14 Mining, 12 Ordnance, 20 Food, 21 Yobacco, 22 Textiles, 23
Arparel, 24 Lumber, 25 Furmiture, 26 Pulp wnd Paper, 27 Printing and Publishing, 28 Chemicals, 29 Petroleum Products, 30
Pubber and Plastics, 31 Leather Products, 32 Stone, Clay, and Giass, 33 Primary Metals, 34 Fabricated Metals, 35 Nonelectrical
Machinery, 3€ clectrical Equipment, 37 Transportation Equipment, 38 'nstruments, and 39 Miscelleneous Manufacturing and
Other Manufacturing.

€ Less than 500 employees.
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Table P-31

Economic Data by County for
Plan Area g, Salt River

Population
Land Area
County Name State Name 1960 Urdan 1960 Total  1950Total  [940Total  (sq. miles)
Adair ... . it Missours 13,123 20,105 19,689 20,246 574
Audrain ... ... ... e Missouri 15,944 26,079 23828 22,673 692
Lincoln .. ........ .t . Misscuri 14.783 13,478 14,395 629
Macon ..... ..c.iiriininannn Missourt 4,547 15,473 18,332 21,396 814
Mcnroe .............civeunnn Missouri 10,688 11,314 13,195 €9
MoNtgomery . .........uoeuunnnn Missouri 11,097 11,555 12,442 533
Pike ... .. i i e Missouri 6.936 16,706 16,844 18,327 681
RalS ..t iitieiriiernnanns Missouri 85 8,078 8,685 10,040 478
Randolph ...... ............. Missouri 13,170 22,014 22,018 24,458 484
Shelby . ... i e Missouri 9,063 9,730 11,224 502
Wareen . ... i e Missouri 8,750 7,666 7,734 428
Jowal ..... ..... e 53,805 163,836 164,041 176,130 6,484
Z\_\
INDIANA
LEGEND
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Figure P-15. Upper Mississippi River Basir. Plan Area No. 9.
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Table P-32
Economic Profile of Plan Area 9, Salt River
Population, thousand Personal Income
Tetal Nonfarm Farm Total Income Per Capita Incom -
Percent Percent Peicent Million Percent Raio to
Year  Number  ofBasin  Number  of Basin  Number  of Basin 1960 Dollars  of Basin  Dollars Basin
1960 164 0.8 114 0.7 50 25 258 -6 1,572 65
1980 178 0.7 143 0.6 37 26 520 05 2914 71
2000 227 0.6 194 0.6 33 3.0 1,063 0.5 4,675 71
2020 294 0.6 268 0.6 26 28 2,137 0.4 7,259 71

Employment, thousend

Percent Noncormunodity  Percent Commod;tg' Percent  Manufocturing  Nommanufacturing

Year Total of Basin Preducing? of Basin  Producin, oj Basin Commodities Commedities
. 1860 55 0.7 29 0.6 26 09 10 16
1880 64 0.6 42 0.6 22 0.7 9 13
2009 78 0.8 58 0.6 20 0.6 10 10
2020 102 0.6 82 0.6 20 0.6 12 8

Employment for Selected Manufacturing Industries by SIC, thousan!

32 - Sione, 33 - Primary 34, 35 — Fabr. Met.

Year 20 - Food 28 ~ Chem. 29 - Peztrol. Prod. Clay, Gluss Metals & Nonelec. Mach. Total
1960 1 ] - 3 (€ 2 6
1980 1 1 - 3 (<) 2 7
2000 1 1 - 3 (€) 2 7

Output {Value Added) for Selected Manufacturing Industries by SIC, million 1969 dollars

33 - Primary 34, 35 — Fabr. Met.

Year 20- Food 28 — Chem. 291 — Petrol. Ref. 324 — Hyd. Cemt. Metals & Nonelec. Mach. Total
1960 9 7 - 7 2 1z 37
1980 22 28 - 16 4 43 113

2 Norcommodrity group includes the foillowing SIC categories. 15~17 Construction; 40—49 Transportation, Communications, and
Public Utilities; 50 Wholesale Trade; 52—59 Retail Trade; 60—€7 Finance, Insurance, and Real Estate, 70—89 Services, »:id 91—-93
Government.

b Commodity group includes SIC categories: 01-09 Agriculture; 10—-14 Mining, 19 Ordnance; 20 Food; 21 Tcbacco; 22 Textiles; 23
Apparel; 24 Lumber, 25 Furniture; 26 Pulp and Paper; 27 Printing and Publishing; 28 Chemicals, 29 Patroleum Products, 30
Rubber znd Plastics; 31 Leather Products; 32 Stone, Clay, and Glass; 33 Primary Metals; 34 Fabricated Metals, 35 Nonelectrical
Machinery; 36 Electrical Equipment; 37 Transportation Equipment, 38 Instruments, and 39 Miscellancous Manufacturing and
Other Manufacturing.

¢ Less than 500 employees.
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TebizP-33

Econcinic Data by County for
Plan Area 10, Fox, ‘Hyaconda, and Fabius Rivers
Fopzleticn
3 - Lend Arer
Couugs Nowor SicfeNeee i950Urdea 130T 195¢Towdd  I9H0Toed t3y. mmily)
O . .. ssooei 875 9.003 10,165 e
KECF oo .. . Mesoon €553 76517 8378 s12
Lens . ... . eaeenes Mo 2582 053¢ 1073 13, 505
Rlugion ... ... e aian Mo 2216 2852 267 31576 S0
Scoyler ... re e mevenen Messonsi 5052 5356 €627 306
Sotad .. ... e anas Al 5524 73R 3557 243
g U 25438 6735 7020 74 2713
INDIANA
LEGEND

KENTUCKY

@ No SMSA

Figure P-16. Upper Mississippi River Basin Plan Area No. 10,
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Table P-32
Economic Profile of Plan Area 10, Fox, Wyaconda, and- Fabius Rivers

Pomiletion, thocsard Fersoml IncGene
Towd Nenjorm Farm Toid Income Per Cepits Invome
Pearcent Peroent sareent Mithon Peroent Retio 10
Yer Numba ofBxmin Numlbor  of Bosn Number  ofBain 1969Dollas of Bnin Dollers Bowr
1960 &7 03 45 0.2 2t 1.3 1% Q.2 1,550 &
1964 75 03 57 02 16 1.2 218 02 52 71
2000 95 93 ™ 02 1® 14 451 02 £,762 2
2020 24 03 12 02 12 14 918 Q.2 7.3 2z
Employmxent, thouszrd
Pervent  Noncommodity  Fercent Commodity  Pecent  Menufecturing Nonmanujzcturing
Yecr  Toiel  ofBesin Producingd of Besin Producing®  of Basin Commoddities Commodities
1960 18 02 13 02 8 03 2 6
1980 22 0.2 14 02 € 03 3 5
2000 23 0.2 19 0.2 9 03 5 4
2026 36 0.2 26 02 10 93 7 3
Employment for Selected Manufaciuring Industries by SIC, thousend
32 - Stone, 33 — Primary 34, 35 - Fabr. Met.
Yecr 20 - Food 28 - Chem. 29 ~ Petrol. Prod. Ciay, Glass Metals & Nonelee. Mach. Total
1960 © - - ) ) 1 1
1980 © - - () () ) 3
2000 i<} - - ©) ) B 1

Outpu? (Value Added) for Selected Manufecturing Industrics by SIC, million 1960 dclicrs

33 — Primary 34, 35 -~ Fabr. Mes.
Year 20—~ Food 28~ Chem. 291 —Pctrol. Rzf. 324 - lyd. Cennz, Metols & Nonelex. Mach. Total
1960 3 - - -~ 2 4 9
1980 8 - - - 3 8 19

2 Noncommodity group includes the foliowing SIC categories: 1517 Construction; 40-49 Transportation, Communications, and
Public Utilities; 50 Wholesale Trade; 52—59 Retail Trade; 60—-G7 Finance, Insurance, and Real Estate; 70-89 Services; and 91-93
Government.

b Commodity group includes SIC categories- 2109 Agriculture; 10—14 Mining; 19 Ordnance; 20 Food; 21 Tobacco; 22 Textiles, 23
Apparel; 24 Lumber; 25 Furniture; 26 Pulp and Paper; 27 Printing and Publishing; 28 Chemicals, 29 Petroleum Prod scts, 30
Rubbar and Plastics; 31 Leather Produsts; 32 Stone, Clay, and Glass; 33 Primary Metals; 34 Fabricated Metals, 35 Nonelectrical
Machinery; 36 Electrical Equipment; 37 Transportstion Squipment; 38 Instruments; and 35 Miscoilaneous Manufscturing and
Other Manufacturing.

€ Less than 500 employees.




TableP-35

Economic Databy County for
Plan Area 11, Des Moines River
Fopuletion
Lend Area
Covaty Nowe StereNeme  1950Urbsn 1980Toze! 195070l 1930Totel  Isq. miles)
Racksony . .. L. ...a... Lnoesola 3370 15501 16,300 16806 66
Xe=say . . L e Minnesota 14,/53 13801 15.65¢ 708
Mebles ... . eae. Winnesoa 9,015 23255 2233 28215 712
BOONE .. .. . ae e Iona 12458 28,027 28,135 29782 573
BoroWVeta .. ... ... ... fovsa 7,728 21,i89 21113 19838 513
Cx¥houn ... .. e . lovs 5,923 15925 17,584 572
CatCll .. .. .. iinnne-ne fevaxs fora 7,682 23431 23,655 22,970 573
Clxke .. .. i ienan tona 2350 8222 9,389 10,233 429
Dol . . .. e e ennn lova 6,462 24,123 23661 23,649 597
Oaris . ... it vemane lovaa 2,971 9.193 99859 11,136 503
oMMt . L e e e loa 7977 14371 14,102 13,406 5
Greene . ., . uiiiieceee i love 4,570 14,379 15545 15,599 569
GUIRME . iicvnr. reecnnane iona 13.607 15,197 17,210 596
Hamhion . .....ccvrcnvcneeuns {ovea 8520 20,032 19,660 18,922 577
Hombold: - v e e v nerenveneenes fovaa 4,031 13,156 13,137 13,459 435
Kosoutll v ivvercnuncneas cvsanes lova 5702 25314 26,241 26,630 9739
Lee ... il teen. careenens tova 31,563 44207 43,102 41,074 522
Lucs .. . ....nes-un hesievmes Jowra 5.642 10923 12,068 14,570 433
WadBon ... ciciinicncnnans .- ewa 3.632 12,295 13,131 14,525 565
MAION .. icviennsnnssonrannnsn o 13,615 25886 25530 27,053 563
AONI0e .. ... ciiirirceacneenne lowa 4,582 10,463 13,514 14553 435
PaloANO . ...c..viveencannns lovsa 2887 14,7236 15,891 16,170 561
Pocahontas ........ “evessssene Iowva 14,234 15,485 16,256 580
Polkd it . lova 244,079 286,315 225,010 195,835 594
{continued naxt page)
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Figure P-17. Upper Mississippi River Basin Plan Area No. 11,
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Table P-35 (con.}
Fopeiziron

Lond $rea

Couenty S=mac Stztz Neme 1900 Uvden 1960Tord 1950 Toid  195aTotd  sq mals;
S cevennnconcvonan emamEua~ lowa 3354 17,607 12518 12,633 £78
VanBuwren . ..vvveo-- cmmmee e loma 9,778 11,007 2953 \7
Waptll0 vvvvccncnncannnonrnon Ionz 33871 £5,126 {87337 44,280 437
P/ 171 2 - ISR . loea 7.062 20825 12,758 17,695 572
Viehster c.ncenvcevnves ceremme 1or0 28,339 47870 43231 41501 718
WP ceccivererinrnnnannnnns lore 10,119 19447 19.652 20,623 577
TOotd i cvvncrcrrcnconnmanmnn {72,168 845,148 810,650 729,536 17323

2 Desioines. lows SIISA
Table P-36
Economic Profile of Plan Area 11, Des Moines River
Populztion, thousend Personal income
Jorz! Neajerm Ferm Toral Incume Per Cepita Incomne
Percent Percent FPercent Million Percent Ratio co

Year  Number ofBosin  Number  of Basin  Number  of Basin 1960 Dollers of Basin - Doflers Busin
1960 845 4.4 653 38 192 9.7 1,786 38 2,114 Y
1980 1,112 43 971 39 141 9.8 4,130 38 3,713 80
2000 1,472 42 1,363 4.0 108 19.0 9,212 4.0 6,258 g5
2020 1,946 40 1,850 39 96 104 19.026 38 9,777 £33

Employment, thousand

Percent  Noncommodity  Percent Commodity  Percent Manufacturing  Nonmanujacturing
Year Total of Basin Producingd of Basin  Producin of Basin Commeditics Cominoditics
1960 303 4.0 196 4.1 107 38 47 60
1930 404 4.1 301 4.4 102 34 51 52
2000 530 4.0 432 4.3 98 3.0 57 41
2020 692 4.0 601 4.3 98 2,7 €4 34
Employment for Selected Manufacturing Industries by SIC, thousard
32 — Stone, 33 - Frimury 34, 35 — fabr. Met.
Year 20 - Food 28 — Chem. 29 — Petrol. Prod. Clay, Glass Metals & Nonelee. Mach. Toial
1960 12 1 <} 4 1 12 30
1980 12 1 (c) 4 1 14 32
2000 12 1 {c) 5 1 16 35
Ouiput (Value Added) for Sclected Manufactusing Industrics by SIC, million 1966 dollars
33 — Primary 34, 35 ~ Fabr. Met.
Year 20~ Food 28 -Chem. 291 = Petrol. Ref. 324 - Hyd. Cemnt. Metals & Nonelec. Mach. Total
1960 136 23 - 11 12 122 304
1980 299 65 - 36 20 251 671

2 Noncommodity group includes tte following SIC categories. 15- 17 Construction, 40 -49 Transpci ‘ation, Communications, and
Public Utihties, 50 Wholssale Trade, 52—59 Retan Trade, 60 -v7 Finance, Insurance, and Real Estate, 70 89 Services, and 91-93
Government.

b Commodity group inulu.iu, SIC categories. 0109 Agriculture, 10—14 Mining, 19 Ordnance, 20 Food, 21 Tobacco, 22 Textiles, 23
Apparel, 24 Lumber, 2% Furniture, 26 Pulp end Paper, 27 Printing and Publishing, 28 Chem.cals, 2.9 Petroleum Products, 30
Rubber and Plastics, 31 Leather Products, 32 Stone, Clay, and Crass, 33 Primary Metais, 34 Fabiicated Metals, 25 Nonalectrical
Machinery, 36 Electrical Equipment, 37 Yransportation Equipment, 38 Instruments, and 39 Miscellancous Manufacturing and
Othar Manufacturing.

€ Less than 500 employees.
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Table P-37
Economic Databy County {os
Plan Area 12, Skunk River
Populztion
” Land Arez
Couriy Nere SteteNeme  1960Urben 19601btel  1950To1z!  1940Tetel  [2g. miles)
Deshiones . ....x.. [ lorsa 34999 44,605 42,056 26804 409
Henry ...... e ieamemman loxa 7339 13,:87 18,708 17,934 440
JFERE e frec e 1ora 15,381 35,282 235 31,496 736
Rffeisdon .. aal. . lowa 8,053 15818 15,626 15,762 436
Keokuk ....cvuenn- vaeesens lowa 15,492 16,797 18,408 579
Mahaka ... .. .. ...cv.nun towa 11,052 23602 24,672 26,485 572
SINY - venecorn-nesanvnnns lowz 31,230 49,327 44,294 33,434 538
VWRhingloa &« .. s vreraen Iowa 6.037 19,406 18.557 z0.055 568
TJotd .. ver it s rencanen, 114,034 21,7219 214,085 200,436 £,308
- S, L e i =
R T NG L~
LEGEND
@ No SMSA
Chicago South Bend

I % .
}v_"m-u ;_58 : |

Jowd Tt et

Figure P-18. Upper Mississippi River Basin Plan Area No. 12.

P-46

PRUUNE




BT T Sy MELE £ T M NGRS

s

=N

G 7 A e Do

.-

Table P-38
Economic Profile of Plan Area 12, Skunk River
Populution, thousand Personal Income
Totcl Nonferm Ferm Totcl Income Per Capita Income
Percent Perceat Fereens Million Percent Katio ic
Year  Nunber  ofBasin Numdcr  ofBasin Nuraber  of Besin 1960 Dollers  of Bosin Dollers Basin
1160 222 1.1 169 1.0 &3 2.7 427 09 1,925 80
1930 286 1.1 250 1.0 36 25 a55 09 3.338 81
200C 392 1.1 364 1.1 28 26 2,040 09 5,334 81
2020 545 1.1 523 1.1 22 24 4,586 09 8,418 82
Employment, theusand
Percent Nonmn}modily Percerit Commodity  Percent Manufacturing  Nonmianufacturing
Year Toral of Basin Producing® of Basin  Froducing®  of Busin Cormodities Commuodities
1960 83 1.1 43 0.9 40 1.4 23 17
1930 117 1.2 68 1.0 49 1.6 35 14
2000 159 1.2 100 1.0 59 1.8 47 12
2020 218 1.2 146 1.0: 72 20 62 10
Employmeat for Selected Manufacturing Industries by SIC, thousand
32 -Stone, 33— Primary 34, 35 - Fabr. Mei.
Year 20 - Food 28 - Chem. 29 ~ Petrol. Prod. Cloy, Glass Metals & Nonzlee, Mach. Total
1960 2 (<) (€} () 1 3 6
1980 2 (<) () <} 1 3 6
2000 2 () {<) (<) 1 3 6
Ouiput (Value Added) for Selected Manufacturing Industries by SIC, million 1960 dollars
33 - Primary 34, 35 = Fabr. Met.
Year 20— Food 28— Chem. 291 - Petrol. Ref. 324 — Hyd. Cemt, Metals & Nonelec. Mach. Total
1960 19 5 - - 4 34 62
1980 43 12 - - 7 63 125

3 Noncommodity group includes the following SIC categories. 15~17 Construction, 40-4¢ Transportation, Communications, and
Pubtic Utilities; 50 Wholesale Trade; 52—59 Retail Trade; 60-67 Finance, Insurance, and Real Estate, 70-89 Services, and 91-93
Govarnment.

b commodity group includes SIC categories. 01—-09 Agriculture, 10—14 Mining, 19 Ordnance, 20 Food, 21 Tobacco, 22 Textles, 23
Apparel; 24 Lumber; 25 Furniture; 26 -Pulp and Paper, 27 Printing and Publishing, 28 Chemicals, 29 Petroleum Products, 30
Rubber and Plastics; 31 Leather Products; 32 Stone, Clay, and Glass, 33 Primary Metals, 34 Fabricated Metals, 35 Nonelectrical
Machlnery; 36 Electrical Equipment; 37 Transportation Equipment, 38 Instruments, and 39 Miscellaneous Manufacturing and
Other Manufacturing.

€ Less than 500 employees.
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TableP-36

Ecanomic Data by County for
Plan Area 13, lowa and Cedar Rivers

Poputction
Land Arez
County Namy: StateNeme 1960 Urban 1960Total  1950Total  19407Toral {7, miles)
Feeeborn ..., .. e Minnesota 33.108 37891 34,517 31,780 762
Rlower ...... e e Winnesota 21908 48,498 42,277 36,113 703
Banon ... .. cx-innennan- . fovaa 7,704 23422 272,656 22879 718
BlsekHaek™® ... ... ..... e fowa 102,827 122,482 100,448 79,945 367
Butler . L. i . lowa 17,467 17,394 17,936 582
Cedar . ... i e fowa 2852 12,791 15,970 16,884 585
CerrcGOrdo . ... . oviinnineen Iowa 36,800 49,894 46,053 43,845 576
Floyd.... .«c.onneann hameann lowa 4964 21,102 21,505 20,169 503
Franklin . ... ... ... .cu.u.. .- iowa 4,501 15,472 16,268 16,379 586
Crunty ... ...uvu.ve suaxnnn fowa 14,132 13,722 13518 501
Hancock .. - v ieecevincanennnn fowa 4,604 15,077 15,402 570
Hodin . ivsenrsssnscenusanas lowa 8,790 22,533 22,218 22,530 574
. e iowa 16,396 15835 17,016 584
JOhNSON ...t iiea et lowa 33,442 53,663 45,756 33,191 617
Lina® . . .. el lowa 107,711 136,898 104,274 89,142 713
Louisa ... .. c.iiiiiieeenann lowa 10,220 11,101 11,384 403
Marshall ., .. .n.ieirieevrnanns fowa 22,521 37.984 35,611 35,406 574
Mitghell ......cciicitininnnn lowa 3,753 14,043 13,845 14,121 457
Muscatine . .......... cesaneees fowa 20,837 33,840 32,148 31,296 439
Poweshiek . . ... occveiiennnnes . lowa 7,367 19,300 19,344 18,758 589
LE: 12" T, htdsecenan lowa 5,775 21,413 21,688 22,428 720
Winnebagd . ......coc00enne P fowa 2,930 13,099 13,450 13,972 401
Worth ....... fesecenassacnnn lowa 10,259 11,068 11,449 400
Total ... ...cvennn- sa eeenn 422,961 772,474 693,265 $35,594 13,074
? Waterloo, lowa 543
b Cedar Rapids. sowa SMSA
Fabay s s NG - (V07
1
LEGEND @ Miwaukee
sSMsAa
Waterloo, lowa
Cedar Rapids, lowa
Chicago South Bend
- T
ek 'o‘:vl_ - ,:‘:‘- 1
he=15A ~ A
-1
A

\

Figure P-19. Upper Mississippi River Basin Plan Area No. 13.

pP-48

o s o e~




PR § Oyt va I zatee

RGeS 4

[ e S R e e e O

Table P-40
Ecornromic Profile of Plan Area 13, lowa and Cedar Rivers

Fopulation, thousand Personal Income
Total Nonfarm Farm Total Income Per Capita Income
Pereznt Percent Percent Million Percent Ratio 10
Year  Number  of Besin Number  of Basin Number  of Basin 1960 Dollars  of Basin  Dallars Basir
1960 773 3.0 603 35 170 8.6 1,647 35 2,133 89
1980 1,048 4.0 916 3.7 132 9.1 33824 3.6 3,643 83
2000 1,407 4.0 1,313 38 94 8.6 8,239 35 5,858 89
2020 1,959 4.1 1,878 4.0 81 88 18,002 3.5 9,153 89
Employment, thousand
Percent Noncommodity  Percent Comuriodity  Percent  Manufacturing  Nonmmanufacturing
Year Total of Basin Producing® of Basin  Producing of Basin Commodities Commodities
1960 272 3.6 158 3.3 114 4.1 58 56
1980 359 3.6 244 35 115 38 66 49
2000 478 3.6 364 3.7 114 35 75 39
2020 644 3.7 525 38 119 33 87 32
Employment for Selected Manufacturing Industries by SIC, thousand
32 = Stone, 33 - Primary 34, 35 = Fayr. Met.
Year 20 - Food 28 — Chem, 29 ~ Petrol. Prod. Clay, Glass Metals & Nonelee, Mach. Total
1960 17 2 () 2 1 21 43
1980 17 2 (c) 3 1 25 48
2000 17 2 (<) 3 1 27 50
Cutput (Value Added) for Selected Manufacturing Industries by SIC, million 1960 dollars
33 = Primary 34, 35 - Fubr. Met.
Year 20 Food 28— Chem. 291 - Petrol. Ref. 324 = Hyd. Cemt. Metals & Nonclec, Mach. Total
1960 215 38 - 28 6 291 531
1980 464 113 - 90 n 495 1,173

2 Noncommodity ¢rsup includes the foilowing SIC categories. 15-17 Construction, 40 -49 Transportation, Communications, and
Public Utilities; 50 Wholesale Trade, 52--59 Retail Trade, 60—67 Finance, Insurance, and Real Estate, 70—89 Services, and 91 -93
Governmunt.

b Commodity group includes SIC categories. 01—-09 Agricuiture, 10-14 Mining, 19 Ordnance, 20 Food, 21 Toba.co, 22 Textiles, 23
Apparel; 24 Lumber, 25 Furniture, 26 Pulp and Paper, 27 Printing end Publishing, 28 Chemicals, 29 Petroleum Products, 30
Rubber and Plastics, 31 Leather Products, 32 Stone, Clay, and Glass, 33 Primary Metals, 34 Fabricated Metals, 35 Nonselectrical
Machinery; 36 Electrical Equipiment, 37 Transportation Equipment, 38 Instruments, and 39 Miscellaneous Manutacturing and
Other Manufacturing.

€ Less than 500 employees.

P-49




2y

ke
&
»,
A

BRI W ciprt o

Table P-41

teonomic Data by County for
Flan Area 14, Turkey, Maqunkeia, Wapsipinicon, and Upper lowa Rivers

Population

- Land Arsa

Tounty Name StateName  1960Urban  1960Totel  19507Tctal  1940Total (34, milcs)
AllAMakee . v .o v vieennanann oo lowa 3,639 1€.982 16,351 17,188 639
Bremer ... ... lowa 6,357 21,108 18,884 17,932 435
Buchanan ............. e lowa 5,498 22,293 21,927 20,991 569
Chickasaw . ... cvvuvan.. seeanee lowa 3.456 15,034 15,228 15,227 505
Clayton . ... .. iiriineinncnn fowa 0 21,962 22,522 24,334 718
Clinton . ......vvieninnnannn. lowa 36,813 55,060 49,664 43,722 695
Delaware ........ Caeeveenens lowa 4,482 78,483 17,734 18,487 573
Dubuque? . ........ Seeasseeaes lowa 60,103 80,043 74,337 63,768 608
Fayelle ......c.ve cevuncnans lowa 10,833 28,581 28,294 29,351 728
Howard .......... feeaereaean lowa 3.809 12,734 13,105 13,531 471
JacksOn L...ieiiiiiniitaeaaas lowa 5,909 20,754 18,622 19,181 644
JOMBS . ittt it lowa 7.806 20,693 19,401 19,950 635
SEOMD L, lowa 101,018 119,067 100,698 84,748 453
Winneshiek ............... ... lowa 6,435 21,651 21,639 22,263 688
Total L ov v ie ittt ie e 258,158 473,450 435,406 411,468 8,375

¥ Dubuque, lowa SMSA
Davenport, Rock Istand, Moline, lowa-lIl. SMEA {lowa Part)
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Figure P-20. Upper Mississippi River Basin Plan Area No. 14.
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Table P-42

Economic Profile of Plan Area 14, Turkey, Maquoketa,
Wapsipinicon, and Upper lowa Rivers

Popiziation, thousand Personal Income
Total Nonfami Farm Toral Income Per Capira Income
Percent Percent Percant Million Percent Rativ to
Year  Number  of Basin  Number  of Basin  Number  of Basin 1960 Dollars  of Basin  Dollars Basin
1960 474 25 357 2.1 117 5.9 950 2.0 2,005 83
1980 619 24 §22 21 97 6.7 2,240 2.1 3,622 88
2000 856 2.4 781 2.3 75 6.9 5,274 2.3 6,158 94
2020 1,190 25 1,126 24 64 6.9 11,650 23 9,832 9€

Employment, thousand

Perceni  Noncommodity  Percent Commodi’lg' Percent  Manufacturing

Nonmanufacturing

Year Total of Basin Froducing? of Basin  Producin of Basin Comniodities Commodities
1960 173 23 91 1.9 82 29 43 39
1280 225 23 144 2.1 81 2.7 42 33
2009 296 2.2 219 2.2 77 2.4 51 26
2020 408 2.3 333 24 75 24 55 20

Employment for Selected Manufacturing Industries by SIC, thousand

32 ~ Stone, 33 -~ Primary 34, 35 - Fabr. Met.
Year 20 - Food 28 - Chem. 29 — Petrol. Prod. Clay, Glass Metals & Nonelec Mach. Totul
1960 21 1 - < 4 7 33
1980 22 1 - (¢} 5 7 35
2000 22 1 - 1 5 7 36

Output (Value Added) for Selected Manufecturing Industries by SIC, million 1960 dollars

33 —~ Primary 34, 35 — Fabr. Mct.

Yegr 20~ Food 28— Chem., 291 - Petrol. Ref. 324 - Hyd. Cemt. Metals & Nonelec. Mach. Total
1960 215 33 - - 52 83 383
1980 519 73 - - 120 147 859

2 Noncomrnodity group includes the following SIC categories: 15—17 Construction, 40—49 Transportation, Communications, and
Pub'ic Utilitios; 50 Wholesale Trade; 5259 Retail Trade; 60—67 Finance, Insurance, and Real Estate; 70-89 Services; and 91--93

Government.

b Commodity group includes SIC categories: 01-09 Agriculture, 10—14 Mining, 19 Ordnance, 20 Food; 21 Tobacco; 22 Textiles; 23
Apparel; 24 Lumber; 25 Furniture; 26 Pulp and Paner; 27 Printing end Publishing; 28 Chemicals; 29 Petroleum Products; 30
Rubber and Plastics; 31 Leather Pr.ducts; 32 Stone, Clay, and Glass; 33 Primary Metals; 34 Fabricated Metals; 35 Nonelectrical
Machinery; 36 Electrical Equ gmen-; 37 Transportation Equipment; 38 Instruments; and 39 Miscellaneous Manufacturing and

Other Manufacturing.
€ Less than 500 emplovees.
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Economic Data by County for
Plan Area 15, Cannon, Zumbro, and Root Rivers

Population

Land Area

Couniy Nsmxe SieizNeme  1960Urken 1960Tore!  193NToral  1930Forel s, milesf
Dodge .. ........ i einneens Winoesotd 13259 12,024 12,531 435
FRMOE ... .o ne cvnumnnn-n inoesota 2.628 23,758 24,465 25830 8se
GOOGNAE . . ovmeauee nunnmn Winnesod 30528 33935 32,118 31564 758
130 1 T Mnesot2 5,187 16,588 14,435 14,735 555
Omted ... -........ wev ..  hlinnesots 40,663 65532 43228 42,658 655
BRI o iens i ine innesots 25633 33982 36235 32,160 435
3T R wen~  Winnesota 134068 25029 21,155 19,748 425
MRS . i im e aneannn Wirneots 5934 17,007 16,878 17.653 521
L ee.  Minneoi 23595 40937 39841 _37.795 _623
TOW i en i . 123927 275,143 245979 239,075 5,335

LEGEND

@ No SMSA

SQUTH DAKOTA

Figure P-21. Upper Mississippi River Basin Plan Area No. 15.
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Table P-44

Economic Profile of Plan Area 15, Cannon, Zumbro, and Root Rivers

Population, thousand FPeszonal Income
Totcl Nonform Ferm Toral Income Per Copita Income
rereent Percont Percent Million Fereens Ruatic to
Year Number ofBocsin  Numder  of Basin Nuinber  of Besin  i960 Dollers  of Basin -~ Dollers Basin
1960 274 1.4 203 1.2 1 36 451 1.1 1,793 74
1880 357 14 295 12 61 42 1,204 i1 3,374 82
2000 455 1.3 408 1.2 47 4.3 2,696 1.2 5,930 90
2020 600 1.2 567 1.2 3 4.1 53893 1.2 9,817 g5
Employment, thousend
Percent  Nomconunodicy  Percerit Copunodity  Percent  Menufaciuring  Nonmanufecluring
Year Touc! of Basin Producing® of Basin  Producir; of Bosin  Commoditics Commoditics
1950 99 1.3 €2 13 7 13 15 22
1980 132 1.3 94 1.4 fe-: 1.3 19 19
2200 177 13 137 1.4 4C 1.2 24 16
2 223 1.3 131 1.3 42 1.2 a1 11
Employment for Sclected Memifecturing Industrics by SIC, thousaad
32 -- Stone, 33 - Primery 34, 35 — Fabr. Mct.
Yecr 20 - Food 28 — Ciem. 29 ~ Petrol. Frod, Clay, Glass Metals & Nonelece. Mach. Torel
1962 4 i} - 1 < 4 9
1380 4 1 - 1 {c) 7 12
2000 4 i - 1 i 1 16
Dutput (¥Velue Added) for Selected Bianusecturing Industries by SiC, nullion 1960 doltars
i 33 - Primary 34, 35 - Fabr. Met.
l Year 20- Food 28-Chem. 291~ Petrol Ref. 324 - Hyd. Cent. Metals & Nonelee, Mach. Totsl
! 1960 45 5 - - 1 43 54
\ 1980 112 17 - - 2 141 272

3 roncommeodity group includes the followring SIC categorics: 1517 Construction, 40~-49 Transporiation, Communications, and

Public Utilities, 58 Wholesale Trade, 52~59 Retail Teade: 60-67 Finance, insurance and Reat Estate; 7089 Srevices; and 91-93
Government.

b Commod:ly group includes SIC cotegories: 01-09 Agriculture: 310-14 Mining. 19 Ordnance, 20 Food, 21 Tobacco, 2F Textiles, 23
Apparel; 24 Lumber; 25 Furniture; 26 Pulp and Paper; 27 Printing ana Publishing; 28 Chemicals, 29 Petroleumn Products, 50
Rubber and Plastics; 31 Leather Products. 32 Stone, Clay, and Glass; 33 Primary Metals; 34 Fabricated Metals, 35 Nonelectric

Machinery; 36 Electrical Equipment; 32 Teansportatiun i guipment; 38 Instruments; and 39 Mitcellareous Manufacturing and
Other Manufacturing.

. € Less than 500 employees.

,W‘r eraler N T OIS St g U K L AR S T
Cii £F e £ RS T (-w:ﬁn\ TRy A% AT T [}

v




Table P-45

Economic Data by County for
Plan Area 16, Minnesota River

Population
- - land Aree
County Mame StateName 1960 Urbon  1960Towml  1$50Toial  1949%otel  [sq. miles)

BigStone ...... ...ceniinann. Minzesota 2,674 8,954 9,607 10,447 510
BiteEarth . . cocnveveneennannns Minnesota 23,797 44,385 36,327 36,203 740
Brown . .....c.ccrvetcccccnns Ainnesota 17,307 27,676 25895 25544 613
Chippewa ..... G hseennsneas P KMinnesota 6.255 16,320 16,739 15,927 582
Cottonwood . ..v-evvvcuancenna Minnesota 3,691 16,166 15,763 16,143 640
Douglas .......-..... PP Minnesota 6,713 21,313 21,304 20,363 637
Faribault ............... ceeus Minnesota 7,097 23,685 23879 22541 713
LacQuiParle. .. .. ivevnnennnnnn Minnesota 13,330 14,545 15,509 7723
LeSueur .. o iiinniieireenreas . Minnesota 4,229 19,906 1¢.068 12,227 441
Lincoln ....eiiiiiiinnnnannnn Minnesota 9,651 16,150 10,782 540
Lyon ...covuene-- sesseensane Hiinnesats 9,543 22,855 22.25% 21,569 713
MaFtin .....vrrinnnineanaann. Minnesota 9,745 26,986 25,655 24,656 707
Nicoilet ...... teeemsmenenonnna Minnesara 14,411 23,196 20929 18,282 459
Pope .......... Ceeteraceeean Atinngsota 2,631 11,914 12,262 13544 631
Redwood .. .. cucvevencncanas Minaesota 4.285 21,718 22,177 22,290 874
Renville «oveeenier venennn Minnesota 23,249 23554 24,626 e80
Sibley c.ievinnanen cranae e Minnesota 15,228 15816 16,625 531
SVeRS . v cevcececnecnnenn cone Minnescla 4,199 11,262 11,106 11039 570
SWHfE it cecnrcrncnaanas Minnesota 3,673 14,935 15837 15,459 747
Wasted . .oennnnennn veeceacann Minnesota 5,398 16,041 14957 15,186 415
Watomvan . . oovernnnnaes tecean Minnesota 4,174 14,450 13,881 13.902 453
YellowMedicine . .. ...cvevnennn. Mianesota 2,165 15523 16,279 16,917 758
Grant ........ cevisesenenanan S.Dakota 3500 9,913 10,233 10,552 634
Roberts . ........ eeasacanas . S.Dakota 3,218 12,190 14,929 15887 1,111

To@ .ooeennnnna. ceeseaacan 13211 42657 336,115 335650 15902
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Figure P-22. Upper Mississippi River Basin Plan Area No. 16.
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j Table P-46
¢ Economic Profife of Pian Area 16, Minnesota River
Population, thousand Personal Incorie
: Toral Nonferm Farm Tozal Income FPer Capita Incorac
2 Percent Percent Percent AMillion Percent Ratio to
. Year  Number  of Basin Number  ofBasin  Number  oyBasin = 1960 Dollers  of Basin ~ Dollars Basie
’,’ 1960 443 23 274 18 169 85 716 15 1,617 67
’ 1980 502 13 374 15 123 -89 1.668 1.6 3,323 81
2000 563 1.7 487 149 106 9.7 3524 15 5,948 90
2020 760 1.8 664 1.4 96 104 7525 15 9,995 96

Employment. thousand

Percent  Noncommodity — Pércent Commodity  Percent  Manufacturing  Nonmanufecturing
Y T

Yeer- Tclel  of Basin Producing? of Basin  Producingd  ofRasin  Commoditics Commodities
1960 143 19 74 1.6 69 25 13 56
1960 163 1.6 98 14 65 2.2 17 48
2000 196 1.5 138 14 58 1.8 20 38
2020 244 14 188 1.3 56 1.6 25 31

; _ Employment for Selected Manufacturing Iirdustries by SIC, thousend

32 -~ Stonc, 33 - Primery 34, 35 — Fabr. Met.

3 Year 20~ Food 28~ Chem. 29 - Petrol Prod. Clay, Glags Metals & Nonclee. Mach. Total

) 1950 7 {c) - 1 (<3 1 9
198¢ 7 {} - 1 ) 2 10
2000 7 () - 1 {c} 3 11

3 Ouipu? {Value Added) for Selected Manufacturing Industries by SIC, million 1960 dollars

: 33 - Primary 34, 35 - Fabr, Met.

: - Year 20~ Food 28 Chem. 291 - Petrol Ref. 324 - Hyd. Cemt. Metals & Nonelec. Macl:. Totai

1 1960 8 1 - - 1 15 93

: 1980 203 Q - - 2 42 255

=

2 2 Nonconru= ity group includes the following SIC categories. 15- 17 Construcuion, 40-49 Transportation, Communications, and

3 Public Utitties %03 Wholesale Trade, 52-59 Retal Trade, 60-67 Finance, tnsurance, and Real Estate, 70~83 Services, and 91~93

§ Government.

Z*’ b Commodity group includes SIC categorics. 01 -09 Agriculture, 10-12 Alining, 19 Ordnance, 20 Food, 21 Tobacco, 22 Textiles, 23

. Apparel, 24 Lumber, 25 Furniture, 26 Pulp and Paper, 27 Pninting and Publishing, 28 Chemicals, 29 Petro! Preducts, 30

. Rubber and Plastics, 31 Leather Products, 32 Stone, Clay, and Glass, 33 Primary Metais, 34 Fabricated Metals, 35 Noaelectrical

N Machinery, 36 Efectrical Equipmeat, 37 Transportatian Equipment, 38 Instruments, and 39 Miscellaneous Manyfacturing and

"_% Other Manufacturing.

i € Less than 500 employees.
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Table P-47

indexes of Change for Sefected Economic
and Demogrzphic Factors by Plan Areas®

Plan Areas

Year I 2 3 4

Popuiation:

1960 120 100 100 100
1980 149 123 134 134
2000 399 159 179 187
2020 273 204 237 2713

Employment:

1960 100 100 100 1190
1880 139 130 133 133
2000 189 167 173 180
202¢ 250 208 224 246

torome:

19606 100 160 100 100
1980 249 230 243 239
2000 564 516 553 555
2020 1249 1100 1393 1237

S — —

SA

100
138
188
257

100
128
170
225

100
222
460
961

Selecied Menufaciuring Employment:b

1960 100 100 100 100
1980 125 1060 143 100
2000 183 113 178 113

Selected Manufastaring Output:b

1960 100 <00 100 100
1680 284 303 444 221

100
105
109

1000
229

174
243

100
122
174
238

100
243
553
1213

100
109
133

100
222

100
125
157
204

100
126
160
209

100
220
472
985

100
104
115

100
240

100
120
146
189

100
126
161
204

100
218
451
927

100
106
109

100
282

100
138
192
260

100
140
192
259

100
233
431
1099

100
118
140

100
324

100
109
138
179

100
118
142
185

100
202
412

160
117
117

100
305

100
209
420
874

100
ico
100

100
21

174
230

100
133
175
231

100
231
516
1065

100
107
117

100
221

478
1074

100
l"‘%
106

100

253

100
132
176
237

106
232
500
1093

100
112
116

100
221

251

100
130
m
236

100
236
585
1226

190
106
109

100
224

15

—y

100
130
166
219

100
133
173
225

100
245
549
1209

100
133
178

100
289

Total

16 Basin

100
113
134
172

100
14
137
m

100
233
492

1051

100
m
122

100
261

100
135
183
250

100
131
175
233

100
231
459
1064

*00
119
119

100
242

3 Indexos are based on projections contained in Tables P-13 through P-46.

b 1ncludes the follawing manufacturing industries: Food {SIC 20}; Chemicals (SIC 28); Pewroleum Products (SIC 23}; Stane, Clay and
Glass (S1C 32); Primary Metals (SIC 33); and Fabricated Metals and Nonelvatric Machinery (SIC 34 and 35).
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Section 2

GENERAL ECONOMIC AND DEMOGRAPHIC CHANGES — THE NATION,
THE MYULTISTATE REGION, THE BASIN, AND ECONOMIC SUBREGIONS*

This scction-provides economic and demographic information for the Nation, Multistate Region, Basin, and
Economic Subregions which is a required inpun te water and related land tesources pianning. The Natonal Plasnimg
Association (NPA), Washington, D.C., under conaact with the Corps of Engmeess, Nurth Central Division, coll.cied
the data and prepared the projections of ¢ .vnomiv. and demographic activity. The NPA report is available m 1ts
centirety in Draft No. 2 of this appendix.

The information includes past and projected changes in the level and rompusitiva of population, labui fuice,
employment by industry group, personal income, and related mceasures. The 1950 60 decade 15 the primuan
reference perfod for the analysis of historicz! changes, although account was taken of catlier and later teads as well,
The projections are presented for 1980, 2600, and 2020 for the Nation, the siy state regon m which the Uppet
Mississippi River Basin is located (this includes Wisconsin, Minnesota. lowa, Missvuri. Indiang, end Hhnus), the
Upper Mississippi River Basin area ard subregions within the Basin as defined by econ-mic criteria.

I addition to the usual cconomic assumpticns.that a major nudear conflict will not veeur dunng tius v0-y e
projection interval and that government 2nd privaie policies will be suceessful in averding projunged levels ol ligh

-unemployment and inflation in the Nation, it has also been assumed that the quantity and quality or availuble wates

will not be a factos in limiting cconormic and population growth in the Basin regivn. The vse of-these prujections fur
overall water pianning purposes is to assist in the determination of the cxpected quantity and quality of water needs
whicl: wiil kave to be met with a wise usc of existing water sesources Js well as an expansiun In water capauity where
and-when it is required Thus. the projections show the cianges which could veeur if sdequate water 1 provided,
they do not indicate, however, whether further changes would cocur if a still greater water supply 15 nade avatiable,

The analytical apgroach followed in this study requires an understanding of prospecine trends for the Naton
and multistate area that is, the gencral environment within which the business prospects will be detenmined. It also
requires a more detailed knowledge of the unique characteristivs of the Basin regiun which was ubtamed from buth
secondary data sources and consultation with locally knowledgeable individuals.

The projection proceduras followed are essentially an adaptation of the well-huown expurt-base theory. That 1,
for cach of the separate economic subregions, employment engaged in the productivn of guuds and servives tu be
scid outside the region is projected as a first approximation; this employment plus other unique lucal factors
generate income which is spent on local goods and services that generate further en.ployment and meoms. Natugal
increases in the population and labor force are compared with the first approsmmation employ ment projections to
determine whether an excess of job opportunities is likely to induce migration into the area ur a shurtage of jubs 1s
fikely to induce emigration. In arriving at the final projections the interactivns among populattun, emipluy ment, and
inceme were evaluated in the ceniext of such further characteristics as labor pa.dcipadaon, the age, sex, race, and
industrial characteristics of the work force; the prospective productivit  changes fos 1adustry, and the shopping
vehaviar of houscholds.§

The main highiights of the study are summarized in Tzble P-48 and in the following paragraphs.

Measured by population, labor force, empioyment, or personal income. the Basin is expected to
coritizue to grow at a more rapid pace that its multistaie area, but less than the national pace.

Between 1960 and the turn of the century, population in the Basin area is projected to grow at a
decennial rate of about 17 perceat, appreaching 40 million by the year 2000 cumpared to 21 millivn
in 1960. The Basin population is curzuntly over 70 percent of the multistate population, and is
expected to approach 8C percent by the year 2000,

Vithin the Basin area. the Jargest cconomic subregions are cxpected (o grow at the most rapid
rate. The Milwaukee subregion is prjected at the highest rate of growth followed by Minneapolis-St.
Paul, and@ Chicago. In 1960, thcse three subregions accounted for 58 percent of t.e Basin arca
population and are expecied to pass 60 percent by the year 2000. The smailest subregions Northeas:
Minnesota, Northwest Minnesota, and Southwest Minnesuta  are projected tu cuntinue tu lag behind
the others in their rate of population growth.

Total personal income in the Basin iz projected to more than triple (in corstaat prices) between
1960-90, and to triple again between 1990 and 20:0.

*The analyses of subregions contained in this section of the summary report are based on detasled data reported i Chapter 1V, Part
11 of Draft No. 2, Appendix P, June 1968.

* A complete discussion of projection methodology is included in Draft No. 2 of this appendia.
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Personal income grows much faster Jhan population in the Basin area, indicaing an appreciable
merease in per capita income, which is projected to reach S6300 by the turn of the century.
Comipared with the 1960 level of 52400 thic implies a per capita income growth of $1020 per
desade. Per capita income in the Basin 1s currently above the national average, although it is
projected (o fsfl below the ietional level after 1980,

The rates of increase in constant dollar personal income per capita are expected to be much
greater for the relatively low per capita ircome subregions -the Minnesotas and Eau Claire than
thuse which have already achieved a high level of average income, viz., the Chicago and Milwaukee
supregions,

Employment in the Basin area is projected to pass 14.5 million jobs by the year 2000, implying
an 80 percent increase over the 1950 levef of 8.3 million. This implies that the Basin area will
merease from 72 percent to 75 percent of multistate employ ment. About half of the employment
invrease will onginate in services and educacion, with another two-fifths accounted for by the growth
uf trade, government, finance-insurance-r~al estate. and contract construction. Agricluture is
pjected to decrease both absolutely and as a4 percent of the Basin tetal employment during this
pertod, while minung employment is projected to increase, although it declines in relative terms.

Manufactunag comprises a larger share of employment in the Basin area than it docs in cither the
multistate tegion ur the Netion. Although the relative Jmportance of manufacturing in the Basin is
projectsd tu remgin above the multistate and Nation, the differences are expected to become smatler.

Within the Basin, the Chicago, Milwaukee and St. Louis subregions are much more heavily
dependent on mantlacturing employment than the other subregions. In ahaost all areas, however,
manufacaoning 15 projected to aceount for a decreasing sivare of total civilian exploy ment, reflecting
a relatively rapid pace of productivity improvements and shifting consumer expenditures 2 favor of
services.

The major water censuming and water poiluting industries are chemicals, paper, primary metals,
and fuod processing. Together these industrics aceounted for about 8 percent of the Basin’s total
cmpluy ment and 23 percent of manufacturing e:uployment in 1960, These industries are projected at
a relatively slow growth resuiting in decreasing shares of tofal civilian and manufacturing
empivoyment n the Basin arca. When considering the demands placed on water resources by these
industries, it should be noted that the p.ospective employment growth probably understates the
mureased water reguirements, for output . these industries will increase at a much faster pace than
employment and probably faster than savings in water use.

Finaily, it is a conlusion of this study that the procedures developed for analysis and projections
have proved suceessful and can be applied tv other basins where planning requires economic and
demographic projections, In addition, the same procedures can be used, at relatively little cost, to
1evise the projections presenied in this volume as unfolding e.2.ts and changing asphations dictate
the need for such revisions.

2.1 The National and Multistate Eccnomies

A desenptiun of the potential progress of the national and multistate economies is important to an
undeistanding of the Basim projections fur wwo reasune. [rrst, by comparing the Basin prospects with thuse for other
arcas 4 better understandmg of the adequacy of eawsting water supplies and the requirenients for added water
capactties can be obtaed. Secondly, the analytical procedures which have been adopted requue quantitative
estimates of the natonal and state ceonomtes in onlizr to project the River Basin economies. The United Statesis a
spatually mntegrated economy where umpacts oiginati: 3 .noone regiva are transmitted to other regions through o
nctworkh of finanual transactions, trade selatwnships, 1. ! pugnlation movements. Thus, a regivn is at least as mu.h
affected by events occurring outside as within its geographic boundaries.*

2.1.1 U.S. Economy

The events of the past few decades are testimony to the vapaity of the U.S. economy for not vnly absorb ag its
ever inurcasing populatiovn but tu du su at generally nising standards of living and declining hours of work. In we last
three and o half Jdecades th: nation’s production of goods and services (in real terms) has tripled. With ;. pulation
mereasing by abuut 00 pervent and enployment by about 50 percent this has !2ft room for a 75 percer. increase in
per wapita consumption, o 400 percent increase in government services, a 140 percent ir.icase in business
investment, and a reduction of 8 hours in the average work weck.

Baste to this growth of the Amencan ¢conomy has been the rise in national prc ductivity attributable to
miprovements n labor efficiency, growth i the quantity and quality of capital, technologival innovations, and

*Detatled analyses and projections fut the Nation, multistate region, Upper Mississipps River Basin and economic subregions are
contaied n Chapter IV, part 1 of Draft No. 2, UMRCBS Appendix P, Lconomic Base Stusy and Projections, June 1968.
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advances in public and private management techniques. In the past two decades productivity has increased, on the
average, by more than 2 percent per year. Tliis naticnal jncrease reflects productivity advances in each of the
producing sectors of the economy although 1 varying rates; obscured by this aggregate figure s the fact that
changes, not only for productivity but also for mest variables, occur at diferent rates in different periods in our
history.

Past growth, by itself, does not guararice future growth. Study of the past does substamiiate the judgnient that
the Nation’s material and manpower resources and technological capacities have the potential for producing a
growth in economic activity over the coming 30 years at feast as great as the actual growth of ihe past decades,
Whetier this growth will actually occur depends on a number of factors, Two of these reauire emphasis. A large
scale nuclear war will, of course, make the projections contained in this report irrelevant. But since such a confFict
would also make this whole exercise trivial there is no choice but te assume the avoidance of such a war.

Sccond, increasing affluence and productive capacity may itself result in the desire by people to take u greatly
increased share of proGuctive efficiency improvements in the form of leisure rather than in the form of goods and
services consumption. It is difficuli, of course, to appraise the likelihood of such a maior change in attitudes
occurring over the next 50 years; results of this study, however, suggesi that the best assumpuion 1o make is that this
change will not occur, There are many unsatisfied material needs not only directly in low and middle income
families, but also in mecting national aspirations for rising standards m such areas as heaith, education, housing, and
community development, as well as the rising aspirations for the scientific developments of space and the material
devziopment of cther countries. There is litile evidence that technology improvements can be so rapid as to meet
samultancously these needs and permit a large scale withdrawal from the work torce or reduction in the work week.

But even with the desire and the capability for maintain’sg high standards of production and employment, it will
not come about unless there is proper public and private management of the national economy. In the Iast few years
there was witnessed a demonstraticn of the capability of public policy joined with private action to achieve high
levels of employment under conditions of noninflationary growth. The cconomy is cunentiy going through a period
testing whether such conditions can be maintained. The judgment that these levels can be reasonably maintained is
expressed in the assumptions of reasonably full employment, rapid productivity improvements, and high labor
participation—on the average—over the 60-year projected interval,

Whiie the foregoing represents the fundamental issumptions about the future of the national economy, a
summary in somewhat more detail of the actual procedures for making projections is appropriate. The study results
are broadly in line with most other projections made by publiz agencies and private rescarch groups.

In order to be more explicit about the policy alternatives facing the nation and other consequences for national
economic development, the NPA has developed an approach to economic projec: ns, which includes a *“target” and
a “judgment” estimate of the future.

The target projection explores policizs needed to achieve the fullest output and employment
potentials of the cconomy. It is a normative projection, but one subject to the constraints both of
existing institutional arrangements (e.g., abserce of price or wage controls) and of econoniic
feasibility.

The judgment projection is a probabilistic one, allcwing for shortfalls jn pursuit of tazgets, on the
one hand, and for adoption of new policies, on the other. The judgment projection represents a most
likely set of esiimates, one deemed particularly realistic and appropriate for business and public
program planning purposes.

To illustraie the differences resulting from these projections it is found that GNP growta (in real terms) in the
“target” projection comes to about 5.0 percent yearly over the next decade, a rate which could reduce the
unemployment rate to 3 percent. The “judgment” projection shows an annual GNP growth of 4.5 percemy, and an
uncmployment rate settling at 4.0 percent of the labor force.

From un cvaluation of the “slippage” between “target” policy objectives and likely achievement, the judgment
estimate emerges as a “best-guess” projection, appropriate for many planning purposes. The judgment projection
need not have any [ixed relationship to the “taiget” estimate; for its relationship to the “target” depens on given
evaluation of policy prospects.

The judgment projections are those presented in this seport and represent the general environment lying behind
the state and Basin projections which have been made.

The following note describes in more detail the procedures for making the judgment projections.

The judgment projections begin with U.S. Burcau of Census estimates of population by age and
sex. The Series B estimates (which are used herein) assume a modest drop of age-specific birth rates
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from the level of the 1950 and a completed average family size of about 3.2 children for ail women
who will have reached the end of their clildbeuaring age by 1975 and leveling off to 3.1 children-
thereafiter.

Adopting the most recent Burcau of Labo. Statistics (BLS) projections of labw, participation
rates, the projected size of the labor forez -is obtained by applying these rates 1o Census Bureau
estimates of future population levels by age and sex. Participation rate projections intvolve analysis of
lustoric and prospective trends affecting the various age-sex categeries. Factors examined include
schuol enrollment pattesns, labor force attachment by post childbearing females, and retirement
practices. The projedted long-term trends in participation rates abstract from the effect of cyclical
fluctuations upon lat-or entry und departure: and they assume sufliciently high levels of ece~omic
activity and job opportunities as to bar *“excessive” labor force withdrawal, while precludi- 4 such
“emergency™ conditions as would promge “excessive” labor force entry.

Given the labor force projections, the NPA then determined employment by estimnating an initiai
future urempleyment rate in the light of technological cunsiderations, compenents of labor force
change, and prospecis for government policies affecting levels of total demand and manpower skils.

Avera_. weekly working hows are aiso projected—at first separately for the farm, manufacturing,
nonmanufacturing, and governmen. sectors, and then aggregated into appropriately weighted totals.
Steadmess of pust rates of change in average weekly hours for the toial ccenomy, zccompanied by
differing but convesgent trends awong the various industries, lends coafider * to the projection. The
likely future effect of funger vacations und increased part-time employment is also considered.

Man-hour productivity srends lor ajor sectors of the economy are a convenient representation
of the combined coutiibutions to output of labor, capital, technological and managerial advances,
and other factors. Productivity, although showing erratic annual variations because of
capacity-utilization changes, display. fairly persistent and steady rates of change for extended
periods, Controversy and uncertainty center on the gnestion of whether this persistence can be safely
mterpreted culy for the entire sweep of measured economic growth (say, the past 80 years or $0), or
whether there are distinct and characteristic charges (i.c., long waves) in the pace of productivity
advance for different economic periods. This study uolds to the latter view and, for purposes of S-
and 10-year projections. accords high weight to the statistical record of the postwar trend line and
current technelogical experience and prospects.

The assusuptions and information assembled to this print, along with analysis of output and
employment treads by major sectors, are used to muke a tentative estimate of projected GNP and
employment, broken down into the contributions of the farm, manufacturing, nonmanufacturing,
and government sectors of the economy. This permits a “supply-side™ or “capacity” approach to the
measurerient of future cconomic activity. If desired. these estimates can be translated into an
aggregate production function for the economy.

The tenability of this “supply-side” estimate of GNP is next judged in the light of prospective
demand (or vxpenditures) by major sectors of the econony. (Of course, the capacity approach
implicitly includes some tentative estimate of expected demands, since the labor participation,
unemployment rate, and productivity change assumptions are dependent on such estimates.) A
ummary description of the more important steps follows:

(1) Technical relationships among output, employment, and capital stocks (i.e., a simple
“production function” approximated from past trends) lead to an estimiate of future
capital requirements-hence, expenditures for plant and ¢cquipment.

(2) The observed necar-constancy in the reiuiionship between income and personal
expenditures (the “con:amption function™) is used to nroject personal consumption
expenditures under the specified GNP assumption. Trends in per capita and per
rousehold spending pattens for specific categories of goods and services are reviewed as
a check on the assumed consumption total.

(3) Prospective expenditures for residential construction are based on estimated future
fiouschold formation, age cowmposition of the population, income changes,
characteristics of the existing housing inventory, public housing policizs. and other
factors.

(4) Government expenditure projections are the result of separate analyses for various
functions, including Federal defense spending, space. grants and transfers, and other
Federal programs; and such state-local programs as education, highways, public health
and sanitation, public utilities, community redevelopment, and general administration.

Lven though these *“fivst approximation™ GNP expenditures are not independent of the GNP supply calculations,
the fact that they are based ou analysis of the separate demand sectors may uncover inconsistencies in the results.
Thus, comparisons of the “expenditure-side” approximation of GNP with the “supply-side” GNP may disclose
undue strams on, or unreasonable and unlikely under-utilization of capacity; or it may point to reasonable balance.
Depending on the pictuie which emerges, a second rornd of “successive approximations” is used to calculate feasible
and probable demand-supply relationships. One consideration in such a second apnroach might be the finding of
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substantially higher unemployment than initially stipulated, tkis result would then be used to expluse the likehihvud
of additional government policies under the indicated circumstances. .

The final demand componente-(and subcomponents) of GNP are used to develop gross product originating (ur
“net output”} projections for major industrial sectors. Extrapolations of historical data, regressiun equations relating
final demands (say, total construction expenditures) to industry GNP (say in contraw: construction), and where
possible, some interindustry :alculations, are among the ways in which this is done. With overall GNP and
employment as constraints, historical employee productivity estimates are projevted forwara on the basis of
available Siidustry amalyses and information; successive approximations between industry outputs and produc wities
yield the projected industry distribution of employment and further analyses of vccupational patterns leuds to
employment projections by occupational category.

2.1.1.1 Population

Population, which was about 180 miillion people in 1960, is expected to reach about 330 million by 2000 and
460 million by the year 2020. This represents an annual growth of about 1.5 percznt for the four decades from
1960-2000 and about 1.7 percent in the last decades of the study period. Most of the projected growth is
attributable to natural increase with a very small portion of foreign immigration.

The age distribution of the population is likely to shift at various intervals during the projection period. For
example, while in 1950 the proportion of people under 15 was about 27 pezcent, by 1960 it was about 31 percent,
and in 1980 is expected to decrease to 30 percent. During the last decade there has been a sisarp deciine in the share
of population between the ages 15-34, while between 1960 and 1980 the trend is_expected to reverse and show a
sharp increase in this age group. In contrast the 35-55 year age brackets can be expected to decline in relative
importance, from about 25 percent in 1960 to about 21 percent by 1989. The age brackets above 55 are txpected io
increase in relative importance through 1980 and decline slightly thereaftcr.

2.1.1.2 Income

Personal income in the nation (measured in constant 1950 prices) is expected to reach $2,200 billon by 2000
and about $4,800 billion by the year 2020, as compared wi.h a 1965 level of $500 billion. While the annual increase
in the iast 30 years has been aboxt three percent, it *= projecied at over four percent in the coming 30 years and
slightly belows 4 percent for the 30 years iheresiter. The Gross National Product, of which personal income is only
part (althonsa a Jarge part), is expected to pass $1,900 billion by 1990 and to excced $6,000 billion by 2020 as
compar 4 with the current level of $675 biflion.

Abstracting from the growth in population it is found that personal income per capita ir 1960 was about
$2,200. It is projected to reach $6,700 by 2000 and $10,500 by the year 2020. This rate of increase is much faster
than the pace experienced in the past 30 years.

2.1.1.3 Labor Force

The labor force, currently at 78.5 million persons, is likely to reach 100 million by 1980 and approach 140
million persons by the turn of the century. These increases are attributable aimost totally to the growth in
population, with veiy little change expected for labor participation. However, the growth in female labor, is
expected to be at a faster pace (although not larger in mumber) than the growth in male labor. This will be
accompanied by a drop in the male labor participation rate with an offsetting increase for female labor participation.

2.1.1.4 Employment

Civilian employment is projected to reach annost 80 million persons by 1970 compared with 66 million n 1960
and 60 million ten years carlier. It is further projected to increase by about 15 mullion during the 1970’ and another
14 million during the 1980s, representing an average annual growth rate of 1.6 percent during this 20-year pertod.
By the end of the projection period—the year 2020 the Mation is likely to have nearly as many employees as it had
people in 1960,

The overall growth in employ'nent hides diverse movements in individual industries. In line with past trends,
national emplcyment declines are projected for agriculture, mining, communications, and transportation. However,
the expected employmen* declines in mining and agriculture are likely to be much slower than since World War I,
reflecting our expectation of a slowdown in the pace of improved mechanization and a simultaneous increase in
demand for the resource-industry products.

The prospect for expanding employment opportunities in construction znd manufacturing appears very
favorable at least over the next two decades. Specifically, in spite of expected rapid advances in productivity,
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2emplogest Ty SomMInGalon 18 progocted to ncteass by more than three-fifths beiween 1966 3nd 1530, reachins 2
el of 2hout s e by 1950 2nd mave o 19502 this kel by (2 vear 2820, This norcxss 75 dee to the
direizling elfocis of beas taceeases in population and family formation, the dasire for improved héusine with
Lioer incoms, U sogtinuing mudility of pepelstion to urben centers, the Bxrse expected govermnment ontkzys on
socizlard wvedhond aclitses, and ta expanding private fesstment in plants,

Maruisasiay aoplureni sheald resesad positivedy o the firly shap acosi_ntion assumed fortcisl onipat
o the ooxt two decades-2 propaiad vatgat groath in excess of four peroent fer year csmpened to the 3.7
pereer: for the postwar period. The progastions indiceie 3 menelacivsing enploymens kevd of hout 24 milliun by
1950 a3 28 miilion by the tum of the scaumy. vomparad with 17 million mamai2cturine emp!owd in 1960. I
shauld be nozad that i spite of Yhe acceknas pace projected for menufaciuring ctaplioyment Zxins over the past
s wrases Wil m*ﬂb&as be beiow 8w 1232 of incvezze projectad for the combinad roncomsraedity p-oducng
SRS M i aoemRmy.

Of &> vouzhly 11 olicn mansfactoiies c:!:i;‘&yxmai increase axprcied between 1950 and e tum of the
Wl . adoni two-thiards &5 ilely to ovcur n durebl wanufxtming industries. Of ths growth in dunbis, well over
tav-thinds 25 2ccounted for by eloctics? -schinery (SIC 30) and transpostation equipment, chiefly inotor vehicks
2od pzits (SK 371). Tr other Sunbke industrizs with solaiively fast rmplovmeiti growth inciede instrements and
ordsznce. Amonz the industiizs mesufzctuning sordunbles, tchacco, tex -, wiroleum sefining, and keathef arz
expacted 1o expericne: absofare dadlines in emplovracnt. a ontinuation of past tends,

As i the postwir peried, the bulk of futare employineat m=ins witl come from the nonzoodepicducing sectors
of the eosnsmy—seevices, ade, Fadera], and statedocal soweinment. wnd finance-insurance-sezl estate. Witkin this
sactor. ermplovmmal 12 soevioes i expectad to show the largedt fncrease—a net addition o1 roughly 9 million jobs
teiween 1969 and 1930 and apoiixr 10 million beiween 1980 and the tum of the centary. The increase in
sovemnrel employTent I expcted 0 be cbout 8 million between- 1900 2ad 1950, inost of whiich isexpected to
mizimale in stale and local goremments =5 their concern with providing improsed edacation, medical care, and other
seroess 10 thy growing popellion incieases ™ Transportaticn, communication, uiiites, trade and finance
emplayrment is expeciad to grow at a stower pace than services, with employment increasing by 6 milkion between
1950 2nd 1950 and anoiber S miElion to the year 2600, -

2.1.1.5 WMgjor Waler Using Industries

The major water consuming and water polluting industrics are chemicals, papcr. primary metals, :nd foodl
production. Tegetner, these acocunied for abeut 6.6 peroznt of twial employment and 26 pereent 0F manufacturing
emplovment in 1960: 9y 1990, however. these industries are expacted to account for less than 6 percent of tetal
emplovment and rouchiv 23 percent of manufacturing employment. Crerall emplovinent in these industries is
piojected to grow by about 1.6 million persons beiween 1960 and 1990-with the food, paper and chemical
industries cach showing about 2 300 thousand increase in employment while the primary meials industry is
profected o remain almost stationaty. When considering the demands pizced on water resources by these industries,
it shrould be noted that the employn:ent growth probably undersiates the increased water requirements. For output
i1 these industzies wili increase at a much faster pace thar employment and probably faster than savings in water
tsc.

2.1.2 The Muliistate Economy -

Having reviewed prospective developments in the national cconomy emphasis is now focused on an examination
of the prospects for the six states in which the Basin area is located. The following note summarizes the procedures
for developing the state prejections:

The national projections serve as control totals, and are the point of departure for the
developmient of individual state estimates. The projected siate distribution of the major indicators
reflects an iierative approach which explicitly considers economic-demographic interactions.
Proceduraliy. ahe steps can be summarized as follows: State *“closed” population (i.c., considering
likely natural increase, but ignoring immigration or emigration.) is estimated by age and sex, nsing
trends in state-nation fcm.uy and mor(ahty refatives. State empioyment, by industry, is projecied by
aflocating national industsy employments through the use of *“differential and proportionai shift”
analysis—i.c., evaluating cach state’s competitive potential and its-share of slow or fast growing
national industries. Trends in employment for nongoods industrics are further evaluated in relation

*Public education employees have alternatively been classified in the services sector along with private education employees:and in
the govesnment sector along with other public cmployees. In this section of the report public education employees are considered in
the government sectos: in the Section discussing the River Basin economy and the Statisticai Sectionr, they are considered part of
the services sector.
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1o expected sie poprisiion trends. Fetore staie bbor force B then ohlined by assuwming

cosmployment sxies for zach state,

A 230nd esitzmate of population (“open populstion™) is Jerfved by wing bbor participution sstes
and sta1e employment projections. As part of the pogticipetion sate smalysis, spocial attention i3 given
to “dependency” Tactors--that &5, spesial cirmmstances {such a8 2 disproportiorate shxe, sxyv, of
retired pevsons) which claracterize the denographic isends of ghven stafes.

A it :ppro.umzmn o!' sfaie immiznation or emigration, devcloped by taking the differene

 Beiwveen “clased™ and Yopen™ population, 35 distributed by 2gc ard sex on e basis of modified
historical trends and judgment. Overall nel. mizration for giver: states is chiedked for seasomblensss
with .pst pattesns. The final demozrzphic and Eanpowsr estimales are ostzblished by successne
refintinent of opea and closed population, using s!ztc-mnon relatives in Ebor pasticipaiica and
unemployment raies as chocks. The projected estimates of state persomal income are desived from
analyses of the industry distibution of stats employment, the nerzze employee compensation
trends in thees Industries, and the interstzte movemcats of personzl income compunents.

2.1.2.1 Population .

The dx staies oomprising the Uppes Mississipoi region are not homogencous but differ in ecconomic structure,
averzge invome, and potential for growth. Agsiculiure-has phyed 3 more inrportant roje in tic cconvmies of lows,
Minresota, Missouri, 2mi Wisconsin than for the United Stales as a whole. Thils i reficctad in the reluifviy o matio
of .utbanization and, more Imporstantly, by the slow growth of cconomic activiiics. Jows was among the
slowest-growing stzies in the nation, with z population growth of aboul 5 percent aad empioy:rent and lzbor force
increase of iess ihan 2 peroent over the 1930-50 decede. This relatively slugeish srowth was associated with the
heavy net emizration of people who left reral areas in search of job opportunitics elsewhere, The outilow of people
from.the stzte is likely ¢ continue due o the larze population still remaining or fanms and run! areas, bz at 2
decreasing mate as agricultere decreases in relative impostance and s =mplovment opportunities in the nongcods
sectors of the state cconemy continue. their upward trends. These same phenomens may also explain the projected
increage in the pa: of population and employnieat growth of Missousi, Minnesota, 2nd Wisconsin relative to their

. e

growsh rates during the 1950's. Despited the assumed increase in the pace of ecenomic activities, these states will

. continue-to lag.bekind tite rest of the Nation in economic expansion; this. howeer, is ot likely 1o be the case for

urban population and average per capita.income where, in Jine with past trends. they are projested to 2row faster
than the national average; historically, lowa, Missouri, Minnesots, and Wisconsin have had average income levels and
urbanization ratios below thoscof.the Nation as a whole.

Despite its-favorable industrial structure, there was a considerable redistribution of economic activities away
from.1lirois during the postwar years. Measured by tota) net shift, this redistribution was cstimated at-reughly
300,000 persons over the 1947-65 period. The state experienced below average employment in almost all
noncommodity induséries, ard this reflected, among other things, the refatively slow pace.of income and population
growth. No significant departures from these broad trends are expected io occur over the next two decades. In other
words, the siaie is jikely to continue to experience a competitive diszdvantage in the -location of almost ail
industsies, and is likely to fosc popiutfation through net emigration Morcover, per capita personal income, whichi has
stood roughly one-fifth above:the national average in recent periods, is expected to grow at a slower rate than the
national average and to come closer to the national norm.,

Indizna was the fastest growing state in the Upper Mississippi region during the last decade. Between 1950 and
1960 population in the state increased by 18 percent compared te 14 percent for the multistate region. There were
similar trends in personal income and labor force during the same period. Compared to the Nation as a whole,
however, Indiana has been a slow-growing state, and is likely to remain so in the foresceable future. This does not
hold true for urban population wiere the state is expected to grow relatively rapidly and to approach the national
average in the ratio of urban to total population. Indiana like fowa, Missouri, and Wisconsin has a lower rate of
urbanization than the iest of the Nation.

2.1.2.2 Personal Income

The six state arca as a whole is expected to continue to grow at a slower pace than the Nation. Thus, while the
area had 16 percent of the nation’s population in 1960, it is expected to have 15 percent by 1990 and 14 percent by
the year 2020. Similar trends are shown for labor force, employment, personal income, and per capita personal
income.

In absolute growth terms, however, these are very substantial increases in the multistate region, By the turn of
the century the region is projected to have 49 millicn people, of whom 20 miliion will be in the work force, with
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poesena! income of $320 bilon 2ad an averzaz per cxpits incoms of $63I8. These compare with 33 milon people,
12 million erngliovess, S€S billion pecsorn] income, and $2309 pe? cepita incvme in 1969.

2.1.2.3 L=bor Force

Differerces betwesn the mmltistatz region and the Navlon are alwo apparent for other indicztors. Mak kbor
padticipaton @ U multstate region s generally hisher in the yogion than & is in the Nation, while there are xie
siznificant diferences baiween the (wo asess i formake kbor panticipaifon. Awege compensation per employee is
projected (e continue (o remazia hisher it the reglen than in the Nztion, altiiouch at 2 somewhat reCucad keved. Also
waaes and sehirdes =re projecied 1o 2ccount for 2 hicher share of the region’s incoms tian that of the Nation, and this
is ir line with experiznces of reoent pericds.

Associated with these trends are developments in specific indistries. Agricultere, masufzctuzing and trade
comprise larger shares of total employment in the econemy of the mekiistaie region ihare they do m the mational
economy. Offetting this are smadier cmployment shares for services, sovernmert, contract vonstrusticn, and
fimanco-insarzance-real ewiate; firnlly, the rehire sare of trenspontationwemmunication-public etiities ts about 1he
same in both ascas.

2.1.24 Employment

An area’s employmens-growth depends not eniy enctite mix of industries which are sctive is the area bug also
upon how ffectively each industry compztes 'n national and segional makets. An arca with a base of ratronally
declining or show.growing industries-has less opportunity for growth thar one which has a “{avorble™ indusinal.
stiecture - Lo, 2bove average specislization in rapidly growing national industries. Moreover, the arca msy have a
competitive advaniaze (disadvaniagz) in the location of specific industriss, ie., an industsy in an area grows more
rapidiy {fess rapidly) than the coiresponding industry in the rest of the Nation.

The Upper Misissippi mullistate regien has had both an unfavorable indestsy mix und a comparative
disadvantage in the location of mosi fadustsial sectore Roth of these [actoss contsituted to the relatvely sluggish
cmployment growth in the region during the posiwar years. Between 1947 and 1963, for exampie, civilian
employment in the regioa increased by 16 percent compared to 25 percent for the Natioa as a whole. Measured by
the iotal nes shift this employment redistribution is estimated at about 930,090 employees vver the 1947-65 penod.
That is, if the region’s employment had grown at the national rate, it weuld have incieased its empleyment by nearly
9 million more than its actual increase. There were comparable population, labor force, and perscnal inceme
redistributions away from the Upper Missiscippi multistate region during this postwar period,

The segion is expesied to fag bebind the rest of the Nation in its pace of total employment growth over the next
tlrree decades, reflecting an unfavomble industrial composition and below average growth on an industry-by-mdustry
basis However, for selected noncom.modity industzies we expect a particularly rapid pace of employment growth as
a result of the increase in the pace of population and personal income growth, For example, services and government
are projected to provide close to five million new jobs and to account for about two-thirds of the mcrease m total
civilian employment between 1965 and the vear 2000. Manufacturing and trade may provide an additional two
illion new jobe, although these industries are likely to decrease their shares of employment, as is the case with
transportation-communication-public utilities and resource industries. Finance-insurance-real estate and construction
are projected to account for an increasing share of the region’s employment over the next few.decades.

2.1.2.5 Major Water Using Industries

In 1960 the major water consuming industries in the multistate area accounted for 7.5 percent of civilian
employment and 28 percent of manufacturing employment -slightly larger shares than those for the Nation.
However, following national trerds, these shares are expected to decline to 5.4 percent and 25 percent, respectively,
by the year 2000. At this rate, employment in these industries will pass one million and exceed the 1960 level by
about 200,000.

2.2 Projection Methodology

The selection of procedures for analyzing and projecting the economic and demographic characteristics of the
Basin arca was guided by the practical objective of providing sufficiently detailed inforimation about those variabjes
which are most useful to river basin planning. These include population, employment, income and labor force at
varying levels of aggregation. In addition, the criterion was that the procedures be consistent with the best current
thinking on the forces which make for regional change. Operationally, a form of export-basc analysis was selected to
incorporate this thinking into an approach which would maintain reasonable consistency between the echanges in the

266




——

i

D
RO

o

oy
Chbiean 2

-4

Basin zrex 203 other parts of the Nation: beiween the past mrowih in the avex 2nd sis fulure prospects; and amonz
the varfous indicaters within the area which define its prozress. In order 1o Zmploment thise objecines. it 55
nacessasy to identify, within the Basin areas, ecunomic subregions whish represemt meaningful soczraphiic Laits for
amlysis, ’

Effective analvsis of the subiegions should recognize that exch i difieseni frem the oibers, confromiad by s
own prookems, and has differing capsbilities which influence its prospects. These differences relate primanly to il
basic rescurees snd preduciion facilities in the area, its stsuctute of ecoromi a¢tivity. 3 the chaisateritics of its
population and werk force. It is not sufficient {0 identify such ditferenses 2:00ng areas, For, 1o a lasge extent, the
prospacts 16z 2 ghen are2 are ditermined By what happens in other arcas and Low the conscquencee of sach extemal
changes are trznamitted to the ares under study. There are several Impostant methods of iransnission which =re
closely interrchated. Firsi, an area has wading relyionshiss with other areas which 22 affocied by niatken shiftsand
chanaes in preduction codis. Such changes can 2ifect not only the types of 2oods and servioes wheh are producsd
for local consumpiion, dastired for sales catside the area, or purslased from ouiside, Bt also 21T ot the aggiegate
growth: prospacts for.the area. Szoond, there are natisnwide impulses which ave a direct effoct on specific areas,
cach of whick is I2ly to be affected in difforing degrevs. For example. Fedenal cooromic policy wiih respect 10
promating srewth in employment and income wiil have differential conseguencss for sach 2reat aiso, technelogical
dewlopments of new products or improved production. processes will have faitly rapid eifests cn specific areas.
Finally. theze are mizraticn relationstiips among arcas which deseribe the movements of houscholds and businssses
frem onc area o anether as they respand to differentia! ecoromic opponurities ameng arcas and by their very
response cause further chianzes in thes? georaphic dificrentials.

The procsduses-used for this stedy are designed 20 take azcount of thiese varfous infinences by ntroducing-a
series of successive analyses for differing Jevels of geographic arcas. Movisz from one Ievel to tie next. account was
taken of how differcnces among the arcas were likely to create differential sesponses.

Stzrting wiih analyszs for the Nation as a whole, project®ons of pepulation, income. cmploymient. output. and
productivity were developad. Underlying these projections ase expactations with respect to changes in demand.
technology, public policy. and so forth. An assessment was then made as to how changss for cach of the six states
which include the Basin areas were likely to deviaie from these nation-wide changes. For sonic changes, such as
fentility rates, it wasassumed that the historical tzend toward the changing national norm would continuc. For oiher
changes, such a3 specific industry employmant growth, account was taken of the staies™ past cffestiveness in
attracting the industry.For other changes, such as labor participation, the procedue not only accounted for such
generally pervasive trends as a rising participation for women, but related these to the effect of changing industry
mix on employment opportunities for women. And for stil! other changes, such as migration of houscholds,
emphasis was placed to make certain tiat they were consistent with the resources and past experiences of the siates.

The muitistate arca represents a geogriphic unit which is closely rejated in two ways to the economic subregions
within the Basin areas. First, the behavioral ehiaracteristics and resources of the subsegions zre “miore like™ those
found in the multistate area than in the Nation. Sccond, to z large extent 2 subregion’s markets, the places from
which it purchases, and the places with which it competes for plants and houscholds tend to be located in tlie
multistate arca.

To define the subregion boundaries in a manner consistent with the requircments of the analytical procedure,
several criteria had to be kept in mind: the region should provide the major source of jobs for households residing in
the area; the region should provide adequate sesvice and shopping facilities for local residents; the region should be
sufficiently different from surrounding regions in its resources and other assets so that management is not indifferent
as to whether it expands capacity in one region or another; finally, the region should be defined so as to permit 2
reasonably clear distinction between the industrics which customarily engage in interregional trade and those which
do not. Operationaily, it was found that the most appropriate single measure to meet these criteria was the wholesale
trade market area which is influenced by the geographic distribution of population, shopping. and production
centers and the time-distance relationships among these centers.

The examination of the prospects for a given subregion began by asking how the employment in specific
industrics which sell outside the area is likely to change. Part of this change is determined by the prospects for that
industsy in the multistate area, and part by the share of the multistate change which would occur i the subregion.
Since the multistate industry employment prcjections are available from the multistate analysis, it was necessary to
project the subregion’s share. This was done by examining the 1950-60 trend in the subregion’s share of multistate
employment in the industry. Since such analyses were conducted at a fairly detailed level (3-digit SIC) they
implicitly include consideration of changes in the comparative costs of production among regions and in tha
geographic location of markets.
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The emplevnient aatysis for mdusties not enzaged in interregional trade, that is. the residentiany industiizs
serving houscholds and business witlin the subregion, was made on 3 different basis. Gererally, for cach of these
imdustrizy (229 often on a Jetailad 3-divit basis) a relationship was established showing how much enpicyment
would be geperated by a untt nise mn <sbregion income. These relationships wers derived from a cross-setion analysis
of 1968 data Jur the subregions. Thus, unless.special vircums:ances dictated othewise, the same selationship was
used fos 3 given industry in 2ach subregion. )

To use the regsession aquations it was npecessary to project the income for each subregicn. Part of this projected
ncome was obnained from the wage and solary estimaies derived from the interregicnal trade indusiry eniployneas
projections: another part was obtainad from amalyses of (he ronwage and salary income, such as social seenriiy
Ryvents, vacmplayment insurance, property insome, proprictor’s inconw, ané paymeats to amed forces stationed
in the arca. However, the maior portion of incomie received in a negion is associzted with employment ia the
residentiary industries themselves, Therefore, it was necessary to develop a system which permatted a simueltancous
sofution of the income: and cmployment in a region’s residentiary industriss.

These puojecions of industsy employment In cacl: rogion are essentially estimates of the demand for labor under
assumplions about productivity change, indusiry and geographic matket changes, and geographicully différentiai cost
changes. if pepulation changes in an area were solely a funciion of ecoromic opportunity, then popelation could be
projected by establishing a direct relationship between empleyment demand and pepulation growth, That is,
immigration o1 emizration of werkers and their dependents could be used as a-balancing foree to estadlish 3
consistency between populstion and employment growth. However, since growth in z region’s population is partly
rdependent of cconomic opportunity, and indeed often creates such opportunitics. it is necessary to take this into
accouns.

Regional population growth, which would occur if only nziural increases (ie. births less deaths) were accounted
for, was projected by age, sex. and celor. The fertility and death rate assumptions for cach regien were selated to
expeeted national trends. The labor fosce implizd by the population estimate was then derived and compared-with
tiz employment demand estimate. Since male and femsie labor participation are significantly different, the
employment ¢emands and labor supply of each were estimated separately.

Larsge diffsrences between the 1esulting demand and supply of labor estimates are to be expected and generally
appeared in the study results. There are adjustemnt mechanisms which would cperate to bring the labor market into
batance. These include changes in.unemployment changes in Iabor participation, shifts between male ana female
jobs, and finally immigration or emigration. In the model used herein it was assumed that migration (kept within
reasonable limits) would represent the final adjustiient mechanism. )

tlaving calculated the initial labor imbalance, ranges were developed depicting acceptable rates of
uncmployment, and labor participation, based on past experience and cross-section analysis among all the regions,
When the labor imbatance was large the fabor supply was recalculated by permitting the unemployment and labor
participation rates to approach their limiis. For example, if the calculated labor supply estimate exceeded the labor
demand by more than some reasonable amount the labor participation assumption was changed (o its lowest
acceptable level.

For most regions, these adjustments were not sufficient to climinate the unbalanced laber market situation, The
estimated imbalance was frequently the result of inconsistencies in the demand for labor by sex. As the next
approximation the projected demands for males and females were adjusted separately without changing the demand
for total employment, but rather shifting the projected employment between the sexes on the basis of past trends.

Finally, the migration required to reduce the remaining labor imbalances was estimated. The net migration for
males in the labor force age brackets was first estimated; the female labor migration was related to the estimate for
males: the children below labor foree age were related to the family size and fertility of female migrants; and the
migration of older persons outside the labor force was based upon the past rates for these age groups within each
subregion.* i

Historically. net migration estimates show a wide variation over time and among areas. In spite of this, the
projecied migration requiresd to reduce the labor imbalance in some regions was out of line with past experience or
expectations for the area. In such cases review of employment demand estimates was carried out to revise selected
industry employment projeciions and carry through the itnplications for income, labor force, and population.

This basic model structure was first applied to develop the projections for 1970. The 1980 projections were then
based on the same procedures, but using the additional 1970 results. Similarly, the 1990 projections used the 1980

*1t should be noted that in evaluating the labor-demand and supply imbalance, account had to be taken of the fact that employment
demand s on a jobecount basis while labor force is on a pesson basis; also that the labor force excludes those small numbers in the
Iabor force who are over 69. This was done .aternaily within the computer model which made the necessary adjustments
antomaticall; .

P-68




SN L "
£ B
e or——————————— o

b7 X Tl S

ey

L S A\ v

ponind

estimates and the 2600 projoctioms used the 1999 estimatss, Progsctions beyond 2000 were maden less detasl hods
in teras of she final suiputs as well as in ihe techniques 2dopied.

Included in Chapiers IV and V of Draft No. 2 of Appendix P are projections of selected indusin producinsty,
and hiydrologic area estimates for selected vambles, A more detaiied descnption of the methadolozical proceduses
used is also provided in Chapier 111 of Draft No. 2,

2.3 The Upper Mississippi Basin Economy

1= pust and projocied clianzes in the cconomiss of the Nation and the Uppes Messssssppi seclistate sogies wese
suai.narized in the Natioral and Muliistate Economy Secifon. Severzl points were maue:

(}) Gren the zrospects for rapid increase in the rates of technological developments and e ety
ensctment of appropriate government monetaiy-budgct-manpower policics. the Natean s hikeks te eiguy
3 higher mte of dable cooromiz grewily over the noxt few dacade. than it has ssivesed Adeanz the
petiod since 1929;

(2) All regions wiil share in the prospective gains in economic expension. pariicululy the Svuthicast,
Southwest, and the Far West: and

(3) Duc te its industrial structure sad its competitive performance un an industsy -by-industry baas, the
Upper Mlississippi muliistate region is likeiy to continue 1ts dechme refative to national cconomie
activity, although at a somewhat reduced pace.

This:section brisfly summarizzs the piespects for cconomic growth in the Basin coononsy. Since the Basin arca
accounts for a pieponderant share of the multisiate region activitizss, future developments in the Basin would-be
expected 16 parallel roughly developmients in the multistate region. This tums out te be the cse, even though the
Basin prejections wene obtained by different techniques than those of the mukiisiate area. The Basin projections are
cbtaincd by aggregating the sepanate estimates for the 11 subregions. The projection procedures sequuire thar the
Basin be divided into geographic subregicns defined by specific economic criteria and that anaiysis be-made tor cach
of these subsegions, scparately. Although this section describes trends for the total Basin, bnef descuptions of the
past and projected trends for each of these 11 subregions are provided in the next section.

2.3.1 Population

The Basin area, historically, has accounted for the largest share of site multistate cconomy. In 1930, the Basin
iincluded 18 million persons, or 71 percent of the multistate region’s pepulation. by 1960, the number of persons
within tha region had increased 1o 21 million, about the same percent of e multistate region population asn the
carlier decades.

The decadal growth in population was not uniform throughout the Basin area. Dunng the 1930-60 decade the
decennial rate of population change zanged fior an increase of 25 percent for the Miiwaukee subregion to a decrease
cf roughly 6 percent for the Northwest Minnesota subregion. After Milwauhee the subregions with a relatwely high
pace of popuiation growth include Chicago, Minneapolis-St. Paul, anid St. Louis; the subregions with actual decreases
or slow growth of population during the 1950-60 period were Northeast Minnesots, Southwest Mmnesotz, Lkau
Claire, and Des Moines-Ft. Dodge.

The differences in the rate of population growih are atfributable primarily to the size and directior: of mterstaic
migration. In the 1950.60 peried there was a large migration of people (particularly those between the ages of 15
and 29 years) from predominantly rural areas 1o urban centers in scarch of more favorable employment
opportunities. This pattern of migration partially expluins the relatively high percentage of population m she
younger and older age groups remaining within the predominantly rural subregions. The more industrizhzea and
urbanized areas in the Basir: were able to grow rapidly and to attract people from within and without the region; for
example Chicago and St. Louis received a relatively large volume of nonwhite immigration from the South, and tins
is reflected in theshifting age and color compositions of the population in these subregions.

Projections developed in this study indicate two separate alihough related trends. First, the Basin asa waole is
likely to increase its share of the population of the multistate region, from the 1960 level of 21 mulhion o1 72 percent
of the multistate total, the River Basin population is projected to approach 40 million and to account for roughty 50
percent of the region’s population by the year 2000. Secondly, differences among the subregtons w the rate of
population growth may decrease, reflecting, among other things, a comparable tendency toward smmlanty n
industrial structure among the subregions; only rural Northwest Minnesota is expected to eaperience an absolute
decrease in population, antounting to about 3 thousund persons over the next four decades,
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2.3.2 Labor force

The custent labui futce of eizht millton 1s expected o increase by about 1 million dering the 1960's and-reughly
2 palbvi m cach of the thice subseqaent devades.® The projeciions imply rapid rztes of growth compared to those
fur the multsstate segwun. they alo mphy 2 iaster pace of growth than that acnieved by the Basin during the Jast
devade. Since the oveaall labar partiapauon cate s expected to remain refatively constant, the geowth will come
from ihe scicose @ the populaton within the Libor furce age groups. Unlike the experience dusing the 1950° more
males gtz exprated to entet ihe Labui furce than females over the neat three decades. This phenomenon, which huolds
true fus the Basin as well as the Nation and the muliistate zegion, may be explsined by the shift in the age
wmpostion of pupulation m-four of those w.ih high libor panicipation, although offset in part by the secular
deine 1n the sates of male pantecpstion. In hine with past trerds and-the experiences of other areas in thie Nation,
the Rasin femake lahur particapanon rates are expected to increase, slihough at a somewhat reduced pace. By the
twn of the ceniary the vaenall female partiapation rate in the Basin area is expected to reach 43 pereent compared
to 39 peseent i 1960 Thess 1ates are higher than. those for the Nation and the multistate region even when
aliowance is made {or the difference in definition.

2.3.3 Income

Petsonal meoms secenved by the restdents of the Basin area rose by more than one-third over the lisi decade,
reacung a level of $31 billwn (in 1960 price levels) and represerting three-fousths of the income growth in the
maltustate scgon. The grow th in real imcome was pnimarily the result of the appreciable increase in averege employ ee
compensaton. althsugh employ meny tncreases. particulardy in noncommodity and manufzcturing sectors also
conteduted 1o the ageregate mcome growth. The prajected rate of growth of personal income developed in this
study = wore-rapid than that achieved during the last decade, this is based on the expectation of 2 considerable
pichap :n the pace of employmens growth and the upward trend in productivity resulting from 2 relatively rapid
paie of technologial deszivpments. Between 1960 and the year 2000, constant dollar personal income in the Basin
1s eapected to morease at an-average annual rate of § percent, this is above the projected multistate growth rate but
lower than the nationai rate.

Since population 15 expected to grow 3t an annual rate of roughly 1.6 percent, the annual rise in per capita
meumie s about 2.3 pereent abuve the growth during the 1950-60 interval. At this rate, per capita income will more
than doubk between 1960 and 1990 and double again between 1990 and the year 2020.

Personal ncomie per capita is currently much -higher in the more industrialized and developed subregions
(Chiagu, Milwaukee, and Minncapolis)-than it is n the lcss developed rarzl subregions. In line with past trends,
huweser, a wonsiderable natrowing of intersubregional differences in average income is expacted, reflecting similar
muvements 1n industrial-occupational composition of labor force and in the degree of urbanization.

2.4 Employment

Fream sis level of 8.3 nullion Jobs 1n 1960, Basin employment is expected to approach 15 million by 1990 and to
ex-ced 19 pullion at the end of the projected period.F This projection represents an average growih of about 1.5
peent, shghtly higier thar the growth rate achieved during the 1950-60 decade, but below the average growth rate
eapected for the Natwon, About four-fifths of the multistate employment growth between 1960 and 199G is
expected tu vieur n the Bastn, and ro significant change in this contribution is projected to take place over the
1990-2020 mtenal. Custently the Basin empluyment is about 72 peicent of the multistate employment, and this
shar: ss Iikely 1o reach 75 percent by 1990. The faster than average employment growth in the Basin is a
continuation ol the trend of more recent periods, and is comparable with the projected trends of the other
indicators,

*The labor futee data i the Natiun and the multistate region folfow the customary definition of persons 14 years and older who are
willing, able, and scening to work. In the River Bastn and economic subregions. however, the labor force is defined to include
peisens 15 to 69 sears of age who are willing, able, and seeking to work, as a zesult the labor force for the Basir: and subregions has
a downward buas selatnve to the national and muttistate labor force. also, since persons past the age of 69 have a reiatively low fabor
partiapastiun, 1t van be assumed that the labur pastiapation rates shown for the Basin and subregions have an upward b.as relative to
their national and multistate counterparts.

sThere ave some defimtional differcaces betv.een the employment estimates shown for the Nation and the multistate region and
thuse shunn for the River Basin area and the economic subregions. The employment data relating to the Nation and multistate
tegion tepresent a wount of persons whereas the Basin and subregiona® employment are on a job-count basis. Because of the
mcdusion of dual Jub holders, the Basin and subreions employment estimates are definitionally higher than those in the Nation and
the multistate region.
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Gverall employment growth in an zrea is dependent on diverse changes in-expurt ty pe irdustnes and residentiary
type industrics. Export indusiriés scfer to those that-sel} their-products outside the regivn. These usually include
most of ihe commodizy industries agriculture, mining, manefactuiing but can indude noncommodity mda.try
divisions as well. As a consequence ef increasing income and populasion concentration, and techinological or
mapagerial improverients permitting plant production to zucemmodate small market sizes, the share of export
industsies in total ecmployment tends-to fall in almost all regions. Residentiary jadustries, on the other hand, are
these that sell tu businiess and houscholds within the region. These arc-usually the noncommodity industnes,
although they might also irnclude somc manufacturing. The noncommodity industty share of total employment 1s
increasing throughout the Naiien, primarily because of the shift of consumers’ expeuditures owards services as
incomes rise, and also because productivity in these sectors increases at a slower rate thae in cummodity industres.

Residentiary employmeni Is affected by the grow:h in 2xport industries since local income is ereated by he
cxport industrics which is then speat on residentiary services. As a resuit, even though the export share of
employment tends to Geciing, its multiplier cffect, ie., the ratio of 1012l io export employment. tends 10 increase,

For the purpose of this study, the Basin expoit employmenrt is defined as the sum of the economic subregions’
export._employment. As such, it includes not-only the goods and services which are sold outside 1he Basm area but
also the interregional sales of-these industrics.

Expori employment in the. Basin area increasd 11 percent during tha last decade, seaching about 3.9 nuillion 1
1960. The rate of increase was reistively slow so that the share of export employment in total employinent declined
from 48 percent in 1930 tc $6 percent-in 1960. The projections are based on the assumpcica that this tread wall
continue so-that by 1990 the relative share of export employment may decline to below 40 percent. Residenuay
exipioyment increased at an average rate of L5 percent per yea during the Iaw 2ecade reaching a level of 4.4 million
in 1969. A projected increase in the pace of residentiary employm~c.. growth is suilicient to conclude that by the
turn of the century the level of cmploymcm in these indusisics may exceéd 9 million.

The above analysis necessarily implies a rising trend in the export multiplier; from a current kvel of roughly 2.2,
the export multiplier is expecied o rcacn Z.7° by the tura of the century. These ratios for the Basin correspond to
similar compuiations made for other areas in the country.

It is instructive to review the employment trends in specific industrial sectors. [t shouid be noted that although
*his description of trends is in terms of broad industry groupings, the prejections were carried vut in much greater
detail, comprising about 160 indust-ics at the 3-digit SIC level. I is also important to note that the Basin projections
for agriculture, mining, lumber, wood products, 2nd paper products were provided to the NPA by cooperating
Federal agencies,* whersas the multistate and national projections for these industrics were made by NPA on
somewhat different assumptions.

2.3.4.1 Agriculture and Mining {SIC 01-14)

The relative importance of employment in agriculture and mining has declined in almost all areas of the Umted
States under the influence of rapid gains in productivity and the relative inclasticity of ¢emand for these industries’
products. In ti:e Basin area, the share of agriculture decreased from 12.5 percent in 1950 to 7.8 percent in 1960;
these shases are slightly below those for the Nation and considerably below the multistate shares. Agricultu:zal
employment is expecicd to continue its absolute deciine thsough 1980 and to increase moderately thereafter;
relative terms, however, the industry is projected to continue to account for a declining share of total employment.
Mining currently accounts for an insignificant 0.4 percent of the Basin’s total employment, and this holds true for
the multistate region as a whole. Contrary to the experiences in more recent periods, mining employment 1s assumed
to increase, although very moderately, reflecting an assumed slow-down in the pace of mechanizztion and an upward
push in the demand for mining products, particularly metal mining which constitutes a good par’ of the mining

activity in the area. Despite this, mining will still account for only a fraction of 1 percent of the projected Basin total
employment.

2.3.4.2 T.C.P.U., Wholesale and Retail Trade, F.I.R.E. (SIC 40-49, 50, 52-59 and 60-67)

Transportation-communication-public utilities, trade, and finance-insurance-real estate are cach expected to
continue to play a more important role in the economy of the Basin area than they dao in the econon:y of the Natior.
or the multistate region. Tiade has been and is likely to 1emain the most important industry in this group,
accounting for roughly one third of the Basin’s total employment. Finance-insurance-real estate has been among the

“The farming component of “agriculture, forestey and fisheries” was projected by the kconomic Research Service of the U.S.
Department of Agricultuce; mining by the U.S. Bureau of Mincs, and wood products and paper products by the U.S. Forest Service,
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fastest growing sectors in the Basin, growing at an average-employment rate of 1.4 percent-annuaily during thelast
decade and providing abowt 350,000 johs by 1969; despite 2 considerable slow-down in the pace of employment
growth, this industry is expected o vontisue to remain the fastest growing in tne Basin and to account for an
inereasing siare of tota! employment. In contrast, transportation-commiunication-public utilities may continue to
repicsent a decreasing share of total employment, primarily becaus: of the very rapid puce of labor-saving
technological innovations in this industry, ” -

2.3.4.3 Services (S!C 70-89)

During the past decade, the service industry has been ap.cng the fastest growing sectors of the Basin economy (as
elsewhere). Neazly 400,000 new jobs were created in services, or wbout two-fifths of ail new jobs added by =ll
industries in the Basin during that period.* This change in the composition of employnient is related in large pail io
the conswmer puszhasing habits, as was indicated earlier. As income Increases consumers tend to spend more pondy
for services of all Kinds—education, recreation, medical services, repairs, household help, cte. The samie factors are
expecied 10 be operative in maintaining the future high rate of employment growth in services. From the 1960 lével
of 1.6 miilion. etployrment in this industry is projested io reach 4.6 million; this represents an average annual
srowih rate of 2.7 percent. well over the rate projected for total employment, and slightly higher than the
comp.c7able rate-of service esaployment growth expected for the multistate region.

2.3.4.4 Gerernment (S1C 51-93)

Government emplovzaent in the Basin region is relatively low. In 1960 it xccounted for 4 percent of civilian
employnient compared . 6 percent for the multistate region and-8 percent for the Nation. The Basin is projected to
centinue to have o relatively f~w share of government employment, even though it in: reases fo 7 percent in 1990
and approscnes _ _ gercent by the ycar 2020. The relatively lesser-importance of governmest in the Basin area may
pastly be explained by the fact thai it includes primarily local government employment, since-there is relatively little
Federal government employment in the area. (It will be recalled thai public education employment has-been
assigned to the service sector.) Local government is expectad to be a rapidly growing sector in the comiag decades, as
reflectad in the projecied-rate of employment growthi within the Basin arca of 2.9 percent annually.

2.3.4.5 Construction {SIC 15-17)

Employment in contract construction increased from about 370,000-t0 430,000 between 1950 and 1960; this
represents an aversge anntal growih rate of 1.4 percent, the same as that Tor the Nation, but well sbove the growth
rate achieved by the suultistate region during the same period. Employment in this industry should respond
positively to the expected pickup in the rate of income growth, the projecied increase in total population, and the
continuing mobility of populations o wsban centers. Thus, between 1960 and 1980 construction employment is
prajected to grow at an average rate of 1.7 percent per year which is bigher than the growth rate assu.ned for total
cmployment. Thus, emplevment may reach 600,000 in 1980, exceeding the 1960 level by 160,000. A further gain

-

of roughly 200,006 persons may occur over the 1980-2000 period.
2.3.4.6 Manufacturing {SIC 19-39:

Due tu the relatively large impor:ance of the Chicago, Milwaukee, and St. Louis subregions, manufacturing has
accounted for a larger share of employmer:t in the Basin area than it has in the Natior 2nd the multistate region, Tie
share of manufacturing in teial employment, however, kas declined in the Basin, Nation, and multistate region
during te last decade because of the relatively rapid pace of groductivity improvements and the depressed economic
conditions in the second half of the 1950, In 1950 manufacturing accounted for 32 percent of the toral civilian
employment in the Basin, or 6 percentage points above the national share, while by 1960 it had declined to 29
percent or 3 percentage points above the national share. Looking towards the future, manufacturing ewmrloyment in
the Basin is expected to drep to 22 percent by the turn of the century, about the same as thie national share of
employment.

Within manufaciuring, nondurables currently account for roughly 1.6 million jobs, rcpresenting about 65
parcent of total manutacturing employment. In line with the postwar trend, a more rapid pace of employment
growth is projected for durables than for nondusables so that by the year 2000 durables may rise to 70 percent of
total manufacturing in the Basin,

*See footnote on page 643,

P-72

P U,

L e v e e 3




S e ——————

e e —— )

e ettt e e

Coumpared to many other areas in the Nation, the durable production in the Basin is highly diversified. The
largest durables industry is munele trical machinery which empluyed 350,000 persuns ur roughly a quarter of the
durables employment in 1960. it is projected to readi, 412,000 ur abou. ene-fifth of duzables employment by the
vear 2000. Electrical machinery is the sevund largest employer, ranking seeond to the instrument industry - terns
of growth for buth the historical and projected perivds. Lumber and ordnance which are amu.g the smalles.
Jurables indusirizs in the Basin are projecicd to experience an actual decrease in empluy ment over the neat several
devudes, Finally, primary metals, stone-clay-glass, and misceliancous manufacturing are likely to remain
sicw-growing industries accounting for decreasing shares of durables empl,yment.

Feod processing, printing-publishing, and chemicals have accourted for about two-thirds of nondurables
employment in recent years. Employment in foud processing is eapected to remain almost stationary . seflecting,
among other things, the relatively -inclastic demand for the products of this industry . Printing and publishing are
projected to be among the relatively rapidly growing nondurables industries. Rubber, 3s in the past, is projected to

‘be the mosi rapidly -growing nondurables industry, while paper products are also rrujected to grow rapidly. The

other nonduratlas industries textile mill products, appasel, peaoleum.refining, and leather products are expected
tu decline both abeolutely and as a percent of manufacturing employment over the projested period.

The migjor water consuming industries in manufacturing—cheniicals, paper, primary metals, and fand
processing cerapriscd about 28 percent of total manufactuaring employment in the Basin, tais is expected to fall iv
25 percent by the year 2000, Taken together, these industries siow an increase in jobs of about 100,000 during this
40-year period.

2.4 Economiic Subregion Profiles

This section contains a brief déscription and statistical profile of the 11 economic subregions which comprise the
Upper Mississippi River Basin. For each subregion the significant past and projested trends in population, incume,
and labor force are summarized.* The aiaiyses of subsegions contained in this section of the summary report are
bused on detailed data reported in Chapter IV, Section 2 of Draft No. 2, Appendix P. Also noteworthy is the varying
definition of .employment; Basin and subregion employment data are or 2 job-count basis, while national and
multistate employnient :re on a person-cour.t-basis. Regional labor force data include persoas in the fabor foree
from ages 14 to 69. The relationships amony, these variables are also discussed with a comparison of subregivn past
and projected’ performance to the rationo:, multistate and Basin trends. The accompanying location map, Figure
P-23, and corresponding Teble P59 show, respectively, direction of population change in counties f:om 1940 to
1260 and counties included within each subregion.

An explanation of the forces behind the prospective developments for each scbregion requites an understanding
of two related phenomena. First is an explanation of the reasons for change in the structural relaticnships in the
subregion. For example, if per capita-income is expected to grow relatively rapidly, this can be “explained™ by such
factors as an axpectation of rapid growth in average wage and salaries, or increase in labor participation, or slow
growth in the number of children, or rapid rise in income transiars to the aged. Such *“explanations™ are provided in
the subregion profiles but are not sufficieat. For lying behind thesc forves are still other factors determining their
trends.

Probably the most signifizant factor is the expectation for employment (job) opportunities in the subregion.
These expectations are, of course, influenced by the forces mentioned earlier in a continuous feed-back process. But
more important they determine the trends in these forces. Emiployment developments not only affect the
structural relationships in the subregion but in a very real sense they determine the overall “size™ of the regional
economy, and whether the subregion will change its size at a pace significautly different from other subregions.
Therefore, a secondary requirement is an explanation for likely employment develupments fur specific industries.
Consecrently an attempt has beer tade to show how the prospects for impurtant industries in the subregion are
related to prospects for comparable industzies in the multistate arca. That is, the competitive shift effects are
discussed, particularly for export type industries. The prospects for residentiary industry employment are then
explained in terms of export employment, income, and population developments.

2.4.1 The Peripheral Economic Subregions

Three peripheral subregions include only a small number of counties withinr the Basin service area and have
extensive areas outside the Basin. Maintaining these subregions intact would have imeant a significant increasc in the
amount and cost of data which had to be collected and processed for the economic base »tudy. It was decided that

*See footnote on Page P-57
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Figure P-23. Upper Mississippi River Basin economic subregions.
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Table P-49

Counties Included in Each Economic Subregion
" Included ir: ’ Incliedea in
County Plan Area County Plan Area

Northeast iinnesota Minneapolis-St. Paul {con.)

{NPA Code 1, Map Code A): Ramsey ........ Cresesesenreeraen 1
AtKEN . ... iititennnnerecnacnoan 1 Benville ©oonevevnnnnnn.. , . 16
Cass ....oovvevnnns Crrecennena e 1 RICe . v erenvrareeennnnns R 15
CrowWing .....covevevivennnaneens 1 I e 1
ftascz . ...... trensne feseerercanann 1 Sherburig « oo vuun... e .. 1
Pine ......ovviieiiiininn, EEETE 1 Sibley ......ien.... e 16
Burnett ......... saseaans 1 SICAINS « v s v eerenee e %
Washburn .........covienennn. 2eeen 1 L - 1%

Northwest Minnesota Swilt ... ..l feerea e 16

{MNPA Code 2, Map Code B): Wabasha ............... Ceerieenea 15
BigStone .. ...t vieieiaaen. 16 Waseca .. .. ..ottt H
Douglas ...... erseaes reeaetaeens 16 Washingten ................ Cieeeens 1
Hubbard . .........covvinns feees 1 Watonwan . . ..ouverinrenieenasenan 16
Pope ..... heaeras e . 1€ Wright ............. fersaresencans 1

B T2 T, eeeee 16 Pierce . ... ... .. et eseesssaennnns 1
B 1+ - 1 POl . ittt 1
Wadeno ............. e . 1 SLCIOIX .o e vesieieieeinaaennes 1
Roberts ..... Ceteseesteseneenen . 16 Eau Claire

Southwest Minnesota {NPA Code 5, Map Caue Ilj:

{NFA Code 3, Map Code C): Fillmore .. .....ccvivinnensnnns e 15
CotonNwood ... cvuviienennnann, eee 16 Houston ............... et . 15
Jacksen .......... e, 1 Winonma.....oveveeneenneenn. e 15
LacQuiPasle....... e ese e, 16 Adams . .....ihiiivneniiatnernaaaen 3
Lincoln ............ ceenas fseeaa 16 Barron ............ Ceeeererienaa 2
Lyon ... Ceeectestananccna . 16 Buffalo......... et earae i ne e 2
Murray o .ovviiivnennnn, Cebeereeeas 11 Chippewa ...........coiiiiinnann 2
Nobles .. ... et e eeeer it eeeeeaa 11 Clark .....covvnonn. e e iaaaaeea 2
Redwood ........cc0incviennnnnns 16 Cravford .... ... iiiiennnnnn. 3
Yellow Medicinz ...... ettt ceeraeae 16 Duin ... e 2
Grant ......... e eresenanee e 16 EauClaire .. ..... ... it innnnn 2

MinneapolisSt. Paul j:;l::n ;2;

(NPA Code 4[ Map cm l,: -------------------------

ANOKE & vviernneeer e ennenneeas 1 LaCrosse ......ooevniininiinene. 3
T 1 Lincoln ......ovvvnnniniiienl, 3
e Earth e 16 Marathon ........ S eseestsacnerananon 3
Brown .. ........iiiiiiiiieiiaaa. 16 Mon.roe """"""" Tt 3
Carver . . e 1 Oneida . ....ovvieivinnnencnnnnnnns 3
Chippewa ......................... 16 Pepiﬂ ............................ 2
e i 1 Pn-rtage ........................... 3
Dakota . ... .. e 1 L 11 2
Dodoe ........ e is Richland . . ..........ciciviinnnenn . 3
Faribault . .........ocoevnvenennnn., 1 Rusk oovvinvinincin 2
Freeborm .....vvevenennnnnnsnennns 13 Sawyer ...l 2
Goodhue ............ e, 15 Taylor .......oeenen TR 2
HENNZDIN v v oo vveeesennnnns o 1 Trempealeau .. .......cvoceemernennnn 2
BSAMET v\ttt 1 Vernon . ... 3
Kanabec . .....covvvninnnnnneneenns 1 Vilas ..ot 3
Kandiyohi . ........ e 1 Wood . ..ottt st e e e 3
[ 11 16 Des Moines-Fort Dodge

Meleod ..o ivieirnnnnennnn. 1 (NPA Code 6, Map Code 11i):

Martin ........ et e e, v 16 X . 1 {3)
Meeker .o viiiiii i ‘e 1 Appanoose ,.......... e e (3)
MileLaes .o ovvieein i e e 1 Benton .. ..., L.t i e 13
Morrison .. .......u.. et eeees e 1 BlackHawk . ................ . ... 13
MOWEr & ii it iniiier i enenensoenns 3 Boone ......... . 11
Nicollet ...... e n e PP 16 BuenaVista......... .....c.cvuuun. 11
Oimsted .....coviiinnvnrnerennnnans 15 Butler ....... .ttt 13
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Table P-45 {(con.}
Incteded in Included in
County &l Area County FPlan Arca
Des hloines-Fort Godge (con.) Daveapornt-Rock tdand-Aloline (con.)
CalhoUn o eiiccecanccariaanonneans 1 RockIsland . ... ........ Ceeemsenaans 4
o= . 4 P n Stephenson ... .onnn... teeeeneceene 4
CernroGOrdC .« oo cnvncncnnacn-nnonans 13 VIaIen _ .. ccucvcncconrnonvoconcnnnn q
Clake ... s e iecnrsraanrsncnne it Whiteside . .....covevcnnanoncnsoanesn ES
[ 2 7 £ ., i1 AllBmakee . ... vvervrarveraacencans 14
DA oonenenceracans cnnusensnenn 11 Bremer . ..cienciances sreevcercaces 14
L LT P ) Buchanan ... .c..ieriunecrcananens 14
EmMmel e v ivvvccccnccccnanacnsnccan u Cedar ., et nnnccacncaasennnnns i3
FIOYd ..  citcrcenerscscsnnsssocns 13 Chickasnv . .... Neeesvesasesscemennan 14
Fraokln . ... .uevccecsceranccaons 13 CYION ... .cvcicncceracaccancans 14
GretI® oo veecvcencensnnnannaccnnes 1 [ 51111 { s 100 O 14
GIUndY .cvccecscenccncrennrsocnans 13 Delavate . ...vivenecesnncanncnanes i4
Guthsie ........... eethasasseacen 11 Deshloings ......ccecccnnccnaccnann 12
Hamillon . ...ccvcecnucccncacnconcae n Dubuque . ..... cccecenccnconancon 14
H2000Ck . evcevrnnnesncs eeeeencnan 13 Fayelte ... ...ceieeeercicnionnonnns 14
Hadin & i iiitrcarennonsacnconncns 13 Henry . ..ceinrinivencnrcnccnnanas 12
HomboMt .. ..ccveernvcennann. reeaea 11 Howard .. .. .iiiicriiainneeeeenn 14
1013 ceeiiaccecece seancaancvcnes 13 Jackson . ........... Gececerenncann 14
Jasper L......... eevessesaans PR 12 Johnson . .......cccirrnninnanns ‘e 13
Jefferson .. ........ veeee aeeesces 32 Jofes ... . i it iec et 14
KOOKUK © oo vcvcconscacaccannmmonne 12 Let ...t terercrriiarccecenaae i1
KOS & o e eecnoncnionancnaces ). 11 LIfR . ieiieicercrscnaanscscnans 13
LUCES v e cvvecevonascnnaccnceacarans 11 LOouisd ... .niiiiiineecanennnncnnn 13
Madisd v i iscevocccoanccoancans e 11 MUSCAliNE . .iivveanccencancsnncanns 13
BIAhEKT o oo ereannrecaenanas e 12 SO c.uiiveeacsnananns (eeens cenr 14
BIBION &+ o oo eeeeenn e 1 Washinglon . ..vveeeerecececoacaenna 12
P | S 13 WinneshieK . ..vevveececeacacocanans 14
Mitchall .. ...cieiriencacencennnan P 13 Aikvaukee
Monrce ....... Leeesntecacsnancnas 11 {NPA Code 8, 2ap Code V):
PACANOD . \evrennnnnnancencannans 1 Columbia ........... e etecaeaeans 3
POCANONIAS .. .vciecsnactvsnacancnas i1 Dane .....ciiiiicttrccaccanenan 4
POIK s it ieeercacnanncannaaes veeeee 1 Dodge ........ Cessenreaaseaananane 4
Poweshiek . oo ccnneeeccccecncacnnaaa 13 Jefferson ....... eensceceeseeaaaas 4
RinggoWd . ... cocinencnann. seeesseaes ) Kenosha o vvvennnnnnccocaanan e SA
S teiieccvrescnsascsssassanaans 1 Mileaukee ......ccccecinnnnanaanns {a)
SIONY vcveecacennanes ceteearecanas 12 GCzaukee .. ....ccuerneenccaancnannn o)
TamMa i i iiiiecnaracccasaacanannns 13 Racine ........... feeenseanes ceaea 5A
UNION . ..iveecncecccasancsconsann ) ROCK . vieiienecenccaconnasannans 4
VanBuren ........cecivcevscacncas 11 Satk ... ...ttt i 3
Wapello . ....cvieennnne teneoaaonn 1" Walworth . ..., ernnoeneancces SA
Waren ... ..ceenieneecanecacncanass i1 Washington ......ccccivinnnconncann 5A
VIaYNe ..o erinntecenecaneenaoacas () Waukesha ... vvenncrencnnacenenns 5A
Webster . ......ciicrenananncnanans 1n Chicago
Winm':bage ........................ 1’3. (N‘PA Code 9' Map Code Vill}:
Worth .....ooneeernieiniennnnnnn. 13 1 S 4
R AR LR n COOK - eeeeeeeeee et aie e 5A
Davenport-Rock Island-Moline DeKalb .........ciiiiininnrnnans 4
{NPA Code 7, Map Code IV): DulPage .......cocivenncne vovanas 5A
Grant ... i e i et eeecacarnaasnssanaas 4 OruUndy ... ...ttt i et 58
GIOCN . o i v i e ccetencaasonaancnnsna 4 IPOQUOIS & v vt v veeeecnnnenneacnnenn 58
OWa ... ...t iieinencnnacnranansnn 4 Kane ......cociiineencennnnnncans 5A
Lafayette .........ccecvsvennnnnans 4 Kankake2 .......c.oicrinnnane voean 58
[0 7 7 ) 1 4 Kendall ............cc.0iineuann. 58
Henderson ............c..ccvuennns 4 Lake .. iuieiinrietrennanannaaan SA
Henry .. ....ciete toeiennceanannnna 4 McHenry . .......ciiirrnencnnnnns 5A
JoDaviess . ... ci ittt c et 4 Will L. i i i i e it 5A
N 4 Winnebago .......ceciiiiircnriannan 4
MeSCer ...ttt 4 Jasper . ....... et et it 58
Ogle. ... iit it iiteeriaernannans 4 Lake . ...ciiriirnnncnrrnsananns 5A
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I iable P-49 (con.)
Ineluded in Inclided in
) Couary Plan Area Cointy Flan Area
Chicago {con.} St. Louis {con.)
LaPorte . ... viveneeecsansnnnnenns 58 Moultrie . ... .ot iinennnceere cvwnsn €
Marshali ..... feeeracee nesaecenean 58 PeIfY &ttt ie et 7
=2 o Y S8 Pike ... ... [ s aeessenasanas 58
POTter . ....vu criieinnnrroacnoanas 5A Pulaski «....cccvvennrennnencennns 7
' Starke .....c.ciiiiiiaeanns feraaenes 5B Randolph . ........cciveiienenninans [+
Stdoseph . ..uvieeirnannnnn . ) ] S o 1 R 6
\ Peoria SCOM o ivvevnrecnnnnscanennns e 5B
; (NPA Cade 10, Map Code V1i): Shelby ............ s eneseesaseemun 6
: ADBMS © ot oe e renensnnnnennanenns 58 Union .....enniniiiiinil 7
BIOWD & ovoennnnnnn e, 58 Washington . .......cccvvreneneaan. 6
BUFEAU .. .cvunnnnnnnnan. Ceeeeeanan 58 Wiilianson .. ........ R AR R 7
Cassooonvunnn. e 58 AdBIF e 9
Champaign ........c0.. e .. (%) Audrain .. .. .n it iir et r v 9
CRASAN . o v v eee e eveeeeeaennennns 58 Boflinger . . ............. R REEREE 8
. COIES v ueeensnnnnnns e .. (A Boone ...t =)
DeWitt .......... Ceereeeeieeaaa 5B Callaway . ...ovvnnnniinniniininn )
DOUGIES - v oeeevenevnnnnnns e @) CepeGirardeay ..........cceivunnnnn 8
[ R £B Carter ............. Ceeeeeneiaeaa ]
FUlton .. eininieneneniannaennnn. 58 Clarkk oovevvieininnnnns creeean 10
HanCoCh & v ot i et tereenecannnenans 5B Cole . s iiiiiit ittt i nennnanas {#)
KROX & vuvennnevennnnns e 58 Crawford .............ooeinnionn, 8
LaSalle . oounereeeeennaeaans 58 Dent ...ovnnivniiiniiiiiinn 8
Livingston . . .. ivv it i 58 Franklin ......coooivniieiiiinn., 8
Logan ......... A €8 Gasconade ............0eieniaiann, 8
McDonough ..... i 58 fron ..o 8
Melean ............ e ceeen 5B defferson L.l 8
MaCoN v .ivvreivnenennncnnannnas e 58 KAOX oo 10
Marshall .. .oouniiiii e 58 Lewis ........ R R R LR 10
Mason ........ i, 58 Lincoln ... . .t 9
Menard . . ooieie et 58 Mac?n """""""""""""" 9
Peoria ......cciiiiiinininnnnann .. 58 Madison .. ...oovniiieiiiel 8
T S 58 MaHeS .o 8
POINGI e oo 58 Marion .. ... ..t ittt 10
SANGAMON &+ v v v vnvesernreennennnnen SR Monroe ........iliiiiiiielL 9
Schuyler .. ........ . i 58 Montgomery ...........c..iniinii 9
. £ €1 58 0sage .....ooevniiiii ]
Tazewell ... ..oiiiii i 58 PEITY +oenmrrecicreriiinan 8
WOOdIOrd ..o .iiie e 58 PREIPS .« evereee e 8
T 9
St. Louis Ralls . .. a
(NPA Code 11, Map Code VI):  Balls L. a
. Randolph . ....... ... ..., uunun 9
Alexander . .......utiiiinnennsnnnns 7 .
Reynolds ...........c.cevmvunuunn. 8]
Bond ....... .. i e i, 6
St.Charles ........cciiiniiniennna. 9
Cathoun . . ..... ... iiiiiiinnannn 5B .
) ) SLFranNCcoisS . o v i v vt et i i e e 8
;L Clinton . .......civvvunnns 6
i Favette Ty St LOUIS . ..ttt e e e 8
243 6 o .
Franklin .o o oo 7 St.louisTity ........0ciiivvnnenn. 8
r Greene 58 Ste.Genevieve . .. ........ e ien.n 8
B T2+ 7 :(:h ulyle; """""""""""""" 10
i Jefferson ........... ... ... 7 Szg:tan """""""""""""" 10
T Jersey ... i 58 Shelby . .. 58;
1 Macoupin . ... vttt e 58 g TTTTTTTm e
3 . Warren ... ...t it 9
E Madison ...........coviiinienrannns 6 .
- Marion .« v oo 6 Washington . ................c0ou... 8
i LT T 6 Wayne .o )
; Montgomery ... ....ieeenrir e 6
¢ . Morgan . ..o i i e i et 58 # Not included in any pian area,
|
f '
;
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the dizection of influcte: ot cvonvmie autivities wont &om the counties within the Basin to the outlying urban
centess, In general, these counties had low densities of population and were dominantly agricultural. A satisfactory
analysis of the econonee and 2-mographic characteristics of ¢ach of these groups of counties conld be made
mmdependent!;, of the changes which might be taking place in the urban centers to which they were linked.
Consequentiy, these subregtuns were truncated and they include only the counties within the Basin service area.

2.4.1.1 Northeast Minnesota Economic Subregion (NPA Code 1, Map Code A)

The Northeast Minnesuta subsegion includes five counties in Minnesota and two counties in Wisconsin. The 1360
population was about 136,000, a smail decrease from the 1950 level. As shown in Table P-50 the poputation is
projected to decrease unii 1970 and then to begin an increase, reaching 174,000 by the year 2000.

(1) Population  In the 1950%, popuistion decreased by 0.3 percent per year, as compared with increases
of 1 to 2 percent annually in the Basin, the multistate area and tice Nation. The decrease in popuiation
was associated with substantial emigratior concentrated among the younger age groups. About 60
percent of the emigrants were persorns 15 to 34 years of age and most ef the remainder were of childerr
under 13 years old. Only the 65-and-over age group exhibited a gain in numbers over the decade.

In the 1960°s a decrease in population is expected to coatinue at an accelerated pace, the subzegion
losing population at a rate of 1.3 percent annuaily. Nearly all the emigraticn associated with the
population deciine is expected to be by persons under 33 years old. The population growth projected
after 1970 will be accompanied by some emigration, but will not match the growth of the Nation; after
1980 the region’s growth is expected to equal the approximately 1.5 annual percent increases of the
total muitistate and Basin areas.

(2) Labor Force - The labor force and Iabor participation rate are both expected to decline beiween
1960-1970. This is associated with the emigration of the age groups with high labor force attachment.
After 1970 the labor force is expected to increase at a slowly increasing rate, eventually growing faster
than those of the multistate and total Basin areas, but not as rapidly as that of the Nation. Female

labor participation is expected to continue to be considerably lower than its ccunterpart at the national,
multistate or Basin level, while the male participation rate is projected to be closer to the rates for these
areas.

(3) Income — Personal income per capita in the subregion increaszd at about the rate of the Nation,
multistate region and total Basin area between 1950-1960, and has also increased faster than its
counterpart in any of the other subregions in the Basin. However, in 1960 the level of per capita income
was still only about two-thirds of the national level and a smaller percentage of the multistate and Basin
levels; the region had ore of the lowest per capita income levels of 2ll subregions in the Basin. While per
capita personzl income is expected to increase more rapidly than in the Nation, multistate, or Basin
areas in the future, it is expected to reach only four-fifths of the national level by 2020. The refatively
low per capita income in the region can be ascribed to the consistenily higher dependency ratio (persons
per employee) in the subregion than in the Nation, multistate and Basin area and to the high propottion
of agricultural employment in the subregion. Because of slow population growth between 1960-1980,
total personal income in the region is not expected to increase as fast as in the Nation, multistate or
Basin; after 1980 it is projected to increase at about the saine pace as in these other areas.

(49) Employment Civilian employment in the subregion is expected to grow at a rate of slightly more than
1 percent per year, after having declined te 2 percent per year in the 1950°s. The projected growth rate,
however, is siower than the rates for the Nation, multistate and Basin areas.

Employment in industries serving the subregion population, i.e., residentiary employment, is
eapected to inucase faster than sxport employment. Expoit employment is expected o incicasc at a
gradually declining rate while residentiary employment is projected to fise at an increasing rate from
decade to decade. Part of this employment growth is due to the projected growth in total and per capita
income.

The percent decline of agricultural (including forestry and fisheries) employment in the 1950°s
accounted for more than the total employment drop in the subregion during that decade. Government,
retail trade and manufacturing employment all increased slightly to limit the decline in total
employment. Agriculture is projected to decline still further, while government, retail trade and
manufacturing arc projected to increase. Services are expected to grow very rapidly, replacing
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Table P-50
Selectcd Summary Gata,
Subregion 1 — Ncrtheast Minnesota
{NPA Code 1, iviajs Code A)
Unit 1950 1960 1970 1980 1990 2600 2010 2020

Population .....coecceveeccecnnns thousands 133 136 120 128 149 174 201 234
Students ....cccinnneeienccanns thousands - - - - - - - -
Total, excluding students ........ thousands 138 136 119 1238 149 174 - -

Male civiricvreeanncccnsneans thousands 72 70 60 63 74 86 - -
Female . .icevrnnncvencnnnnse thousands 65 66 60 65 76 87 - ~
Total, 1569 yrs, excl. students..  thousands 88 31 74 77 87 103 - -
Male .. ..ivriiinnnnnaans « thousands 46 41 37 38 43 52 - -
Female ...ccovvevrenncnnns thousands 42 40 37 39 44 52 - -
Yotal, exciudingvurat farm ....... thousands 34 104 91 103 129 159 187 222

L.abor Force:

Total oo iiiereeiincreoannaann thousands - 45 29 42 47 55 - -
Male ....ocienmsnnarencannroas thousands - 33 28 31 34 40 - -
Female .....cocveivenncnrcnns thousands - 12 11 12 13 15 - -

Labor Force Participation Rate:

Total tviirriencnancansencanens percent - 54.2 52.4 54.9 54.4 53.6 - -
Male .....ccvencnns ecananns . percent - 78.1 759 805 79.3 715 - -
Female ....... Veeesenan reeena percent - 29.7 28.9 239 29.8 29.6 - -

Employment {jobs)

1 thiousands 43 35 39 43 49 5% 62 70
EXPOrt...cceciinencnanancaess thoeusands 23 17 18 19 20 20 - -
Residentiary ........ccveucnann thousands 20 18 21 24 29 35 - -

Total Employment {persons} ....... thousands - - 37 41 46 52 - -

UnermploymentRate ............. percent 6.6 10.0 5.4 25 24 5.4 - -

Personal Income:

TOtal veiiieiiiaieiaeeaanas mil, 1960 $ 135 194 274 399 590 897 1,333 1,939

Wagesand salariss .............. mil. 1960 $ 87 126 179 261 387 589 - -

OtherincCme ....veevincaeanes mil, 1960 $ 48 68 96 138 203 308 - -

Percapita .....cccivvvennnanee 1960 $ 976 141 2296 3,118 3,952 5,170 6,635 8,295

Wages and salaries per employee ... 1960 $ 2,035 3613 4623 5037 7965 ,0,695 - -
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agricubture us the largest employer by 1970, By 1990 manufaciuring ic expected to become the second
largest empluyer. Mining is the only other industry of substaniial size in the region, accounting for 9
peteent ol emgluyment in 1960, Miniug is eapected to increase gradually, although the rate of increase
will be less than the rate for iotal employment in the subregion.

The combined lumber and pulp and paper products industry is the major manufacturing source in
the arca. The pulp and paper products industry is eapected to increase its employment and serpass
lumber products as the majur source of manufacturing employment by 1970, Lumber products, on the
other hand, are not expected to increase their employment after 1970,

Noncommodity employment in this rural region has been increasing as a proportion of tutal
subregion employment as local markets grow. This trend is projected to continue even though it is not
expected to reach the share noncommodity employment represents in the Nation, multistate or Basin
arcas. The major noncommudity industries are services, retail trade and government, all expected to
grow more rapidly than other industries in the subregion.

2.4.1.2 Northeast Minnesota Economic Subregion {NPA Code 2, Map Code B)

The Nurthiwest Minnesuta subregion indludes seven counties in Minnesota and vne county in Svuth Dakota. The
pupuiation in 1960 was 112,000, down from nearly 120,000 in 1950. As shown in Table P-5i, the population 15
expected 1o continue o decrease until 1980, then begin to rise, reaching 113,000 by 2020.

)

&

)

Pupulation  The 1950-60 popuiation decline in the subregion at a rate of more than 0.5 percent per
year was the most rapid of all subregions in the Basin. The decline was associated with the rapid
emigration of the pupulation under 55 years of age. With no large urban areas in the subregion which
attracted migrants, rural emigrants were lost to other areas. The flow of migrants out of the subregion is
projected to continue although, after 1980, the rate of emigration will be less than the natural increuse,
permitiing the population to grow.

Labor Force  In association with the projected population loss between 1960 and 1980, the labor
foree is also eapected to decline, at a higher pace during the first decade than in the second. Between
1680 and 1990, even though the population is projected to increase, the labor force is expected to
decrcase. the pupulation gain in this decade being entirely attributable to persons younger than 15 years
of age. In the decade of the 1990°s the labor force is expected to increase, bat at a rate about one-third
of the national, multistate and Basin gains for this decade.

The participation of the total population in the labor force is expected to remain higher in the
subregion than in the Nadon or muliistate area, but lower than in the total Basin. This is due to a very
high labor participation rate for men, women exhibiting less labor force attachment than the average for
the Nation, multistate and total Basin area,

Income  Personal income per capita, expected to increase at a generally faster pace than in the Nation,
multistate and Basin areas, converges toward thie norms for these areas; however, even by the year 2020
it 1eaches only three-fourths of the multistate area’s per capita income, the lowest of any of the Basin’s
subregions. Total personal income, because of the slow growth of population, is expected to incicase
more slowly than personal income in the Nation, multistate and Basin areas.

Lmiployrient  Civilian employment in the decade of the 1950%s ran counter to the trend of population
and labor foree, its slight increase, however, was subsiantially less than the rate for the total Basin area.
Employment and labor force are projected to increase slightly in the 1960%s, and then decline slightly
until 1990, after 1990 employment is expected to resume its gradual increase, although not approaching
the rate of increase for the Nation, multistate or Basin arcas. Employment in industries exporting their
gouds ur services from the regivn did not change between 1950-60 but is expected to decline slightly
the future. Residentiary employment, as in the past, is expected to continue to increase gradually. As a
result, the eaport multiplier (tutal eniploy ment divided by export employment) is expected to increase,
but not reach the level of the total Basin’s export multiplier.

Agiiculture (including forestry and fisheries) is the major employer of the subregion, accounting for
nearly half the employment in 1960. While agricultural employment is expected to dechne in the
future, it will still be the largest industry by the turn of the century, giving way only to services
thereatter. By 2020, agriculture is expected to employ nearly one-fifth of the subregion’s workers.
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Table P-51

Selected Summary Data,
Subregion 2 — Northwest Minnesota
{NPA Code 2, Map Code B}
X Unit 1950 1960 1970 1980 1990 2000 2010 2920
! Population ... .......leueeree.. thousands 119 112 99 99 102 104 109 113
’ T 2 thousands - - - - - - - -
; Total, excluding students ........ thousands 119 112 59 99 102 104 - -
H Male . .ooiiiiiiiiicieinnas thousands 62 57 43 48 50 51 - -
‘ Female ..oveininievionnnnans ihousands 57 55 50 50 52 53 - -
; Total, 15-69 yrs. excl. students.. thousands 75 €6 61 59 58 51 - -
Male ..ooieiiinncnnncanns thousands 39 34 30 29 28 30 - -
! Female ......... ......... thousands 36 32 3 30 30 3t - -
! Total, excluding rural farm ....... thousands 58 &4 55 59 67 74 83 9
i Labor Force:
! TOW! - eeeeeeeeeaeeananeens thousands - a3 3 3 3 - -
' Male ...oiirrnnencnannns v.-.. thousinds - 30 25 25 24 28 - -
Female ...,cucecencecanconnnan thousands - 1 1 11 10 11 - -
Labor Force Participation Rate:
Total tiiviiiniieeirecaccanans percent - 60.1 59.3 60.2 594 59.9 - -
Male ... ...iiivivinnnnnnnnnans percent - 86.1 839 86.3 85.2 85.2 - -
i Female .......v0e.n. teenesnae percent - 33.1 354 354 35.0 355 - -
1 Empioyment {jobs):
Total . iiiieiiiinincanereenn thousands 35 36 36 35 35 37 38 33
EXPOft..iecenrcacacacnceacean thousands 20 20 19 13 17 16 - -
Residentiary .......ccenveauees thousands 15 15 17 18 18 21 - -
Total Employment (persons) ....... thousands - - 34 34 33 35 - -
Unemployment Rate ............. peicent 3.7 6.1 4.9 49 49 49 - -
Personal income:
Total c.viierenercnenanennas. mil. 1969 S 129 153 208 270 354 497 €83 91
¥Wagesand salaries ......c0000uen mil. 1960 S 87 100 137 178 234 328 - -
Otherincome .......cececuee.. mil. 19608 q2 52 71 92 120 163 - -
Percapita .o.ovevececconcacens 1960S 1086 1,366 2698 2,725 3486 4,774 5,274 71976
Wages und salaries per employee ... 1560 S 2511 2828 3814 5054 6,757 8,970 - -
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Figure P-25. Upper Mississippi River Basin Economic Subregion 2.
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Mininz, wholesale trade. finance, insuranes. and real estate together employ only about 5 peseent of
the workers curently and, by the year 2020, are expected to account for about 9 percent.
Manufactusing industries curcently employ very fow workers i the subregion and, although projected
10 increase, will emain a small employer. The food ard related products industry emaploys more than
half of manviaciuning workers 3ad fzevpected (e continue ss the fargest manufactering employer.

Services and govenunent are expected to show the most rapid increases in the fulure, nearly
doubling by the scar 2620 and representing 40 percent of the totai employment in that year. Retail
trade, construction, franspoststion, communications, and pubiic utilities are all expected to increase at
about the same rate as to1al emplovyment in the area.

2.4.1.3 Southwest Minnesota Economic Subregion (NPA Code 3, Map Code C}

The Southwest Minnesota subregion includes nine counties in Minnesota and onc county in South Dakota, The
population in 1960 amounted to §63.000. a small dectine from tie 1950 fevel. As shown in Table ££52, population
in this rural w3 is expected to decline further in the 1960°s and then bzgin <o increase, regaining the 1960 kevel in
the 1930°s and increasing to more thar 200.000 by the year 2020.

(1)

2

4

RO S U —

RET

Population - In the 1950, popaiztion declined slowly, at 0.1 percent annually, compared with
nicreases of ¢ 10 2 povcent annually in tie national, multisiate and Basie sreas, In the 1960 decade,
population 1s projected to desline by ncarly 1 percent annually, compared with a 1.4 annual percent
increase in the Basin 20d Nation. After 1270, the subiegion’s population is expecied to increase at 1 raic
between 2 9 X and ) pereent annually, well below the nationa), multisiate and Basin growth rates. The
stow giow:h in population projected for the subregion will be accompanied by emigration, espacizliy of
persons between-13 and 35 yeurs old.

Labor Force — The habor forec i alse expected to decline dusing the 1950°s — a1 an annual rate of 1
oefcent. After 1970 however. the fabor force is expected 20 increase, 2lthough at half the mte expected
for the Nation, muitistate and Basin areas. The proportion of persons in the jabor foree is very close to
Uie national, multistate and Basin levels and this is not expected to change in the future. Men, parily as
a result of the rural nature of the subrezion, tend to have 2 greater attachment <o the fabor foree, 2nd
wonen fess attachment refative 10 the Nation, multistate, 2nd Basin arcas.

income -- The agricultural base of the subregion is also reflected in personal income trends. Personal
income per vapita has been about: twa-thirds the fevel of the multistate 1czion and a smalier proportion
refative to the Basin. As the region ioses agricultvre and attracts higher wage industries, par capita
incoms is projecied to grow at a slightly faster pace tian in the Naton, multistate or Basin arcas.
However, even by the year 2020, it is expected to be only about 80 percent of the muitistate, national
and Rasin levels. Because of she slow growth in popuiation and employment, total personal income in
the region is expeeted 1o grow at 2 slower rate than in the Nation, multistale. and Pasin arccs.
Employment - Civihan employment, after declining slightly in the 1950', is expected to increase at a
slow pace to 2020, but it is not likely to reach the rates of the Nztion, muitistate or Basir arezs. By
2020, emplovment is projected to approach 70,000, about one-third above the 1960 lavel,

Employment in expoit industrics, which iend to sell their product or services primarily ovtside the
region, decreased in the 1950°s and is expected to decline further in the future. Employment in
residentiary industrics—~those that terd to serve the inhabitants of the region—-also declined in the
1936-60 period: this trend is expected to reverse direction in the projected periods; increasing slowly in
the cardy decades but picking up speed in the later decades. However, export empieyment, perhaps,
hecause of refatively fow wages is not expected to gencrate as much residentiary employm.ent in the
subregion as it does in the total Basin,

Agriculture is the region’s major industry, emplioying nearly half the workers in the area in 1960.
Although agricuttural employment has declined from 1950 and is expected to continue this trend, it is
expected to remain the sccond largest employer in 2020-lesing its primary position to szrvices by the
turn of the century. Manufacturing employs s relatively small proportion of the tegion’s workers and is
expected fo continue at this share. Food and Kindred products is the major manufacturing industry,
employing about three-fourths of the manufacturing workers. The food industry, while not expected to
grow rapidly. is still projected tv account for more than hall’ the manufacturing activity in the area by
the year 2000. Mining is a small proportion of the region’s employment—less than 1 percent—and i
expented to continue at this share.
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Sefected Summary Data,
Subregion 3 — Southwest Minnesota
{NPA Cede 3, Map Code C) »
Urit 1550 1960 1970 1980 1990 2009 210 2020
thousands 165 163 148 153 167 174 192 209
thousands - - - - - - - -
thousands 165 163 148 153 167 174 - -
thousands 85 8z 73 75 H 85 - -
thousands 89 80 75 78 86 83 - -
thousands 106 96 <0 92 96 103 - -
trousznds 5 48 44 44 47 50 -~ -
thousands oi 47 46 47 S0 53 - -
thousands 81 at 8a 101 122 133 155 176
theusands - 59 54 55 58 62 - -
thousands - 44 37 39 40 43 - -
thousands - 15 16 17 17 13 - -
nercent- - 60.2 9.5 60.5 599 60.4 - -
percent - 88.0 847 87.1 86.2 865 - -
percent - 31.7 352 354 35.1 355 - -
‘ Emplecyment {jobs):
: TOtA tienrvnennracnncrscunns thousands 52 51 52 54 56 60 65 69
: Export....conunn... ceesvane .. thousands 30 30 29 28 26 23 - -
: Residentiry .cooeuvnn.. ve-eee. thousands 22 22 23 26 30 35 - -
H Totat Employment {persons) ....... thousands - - 49 51 53 57 - -
E UnemploymentRate ......cocvuue percent 22 50 8.1 8.0 8.0 8.0 - -
i Personal Income:
3‘ Total ....... teesensattasaacan mil. 1960 $ 236 248 328 837 €18 883 1,277 1,774
i Wages and safafies .......... ver. mil. 19608 164 162 215 295 409 587 - -
. Otherincome ...... sessseens.s il 19608 72 86 112 152 209 297 - ~
) POrcapita cccevencnncnancenanns 1960S 1430 1524 2219 2925 3,707 5,074 6,650 8,508
Wages and salaries per employee ... 13608 3,122 317¢ 4,158 5509 7,337 9,775 - -
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Among the noacommodity industiies, retail teade is nows the largest employer, with more than 10
percent of the total emplogyment in 1960: it is expected to retain this share to the year 2020, Services
and government, however are the fastest groning industries in the area. Both industries are expected to
double employment between 1960 and 2020; services increasing from one-sixth to one-third of the
workers, and government from about 3 to 10 percent of employment. Wholesale trade, construction,
transportation, communications, prblic uiilities, finance, insurance and real estate individually are small
proportions of the region’s empley ment and together account for about 135 percent of employment—a
shore not expected to change in 202Q.

2.4.2 The Major Economic Subregions

The fact that population concentration, retait market area centers, and wholesale markct area centers tend o
coincide provides a baswe justification tor wonduding that economic subregions can be delincated, which are
approximately consistent with the following 2riteria:

(1) Boundanes should not divide or border concentrations o1 population and productive activity.*
(2) Each subregion should contain its own retail trude market areas.

(3) Each subregion should contain its own wholesale trade market areas.

{4) Each subregion should contain its own labor market areas.

Consistency among these criterta is based upon the assumption that the observed nodal characteristics ef the
geograplical distsibution of econumie activity and population imply that the cconomniic decisions of individuais are,
12 tact. signsficantly influenced by the material and time costs of overcoming distances, and that business firms are
sumlarly mifluenced by the influence of traesp setation service cost (of both outpats and inputs) on the total cost of
the product or service they are selling. It this «-~1mption is correct, then a set of regions consistent with the second
through the fourth criterta should also be consistent with the first criterion. The following economic profiles consist
oi a briel’ discussion of data and projections for each of the eight major econoniic subregions in the Basin. The
format ts consistent with the cconomic profiles by plan area included in Section 1. That is, the discussion centers on
the variables of population. labor force, employment, and income.

2.4.2.1 Ninneapolis-St. Psul Economic Subregion (NPA Code 4, Map Code 1)

The Minneapolis-St. Paul subregion comprises 39 counties in the Southeastern part of dMinnesota and three
counties n the west-central portion  © Wisconsin. Although many of these counties are predominantly rural, the
metropolitan complex of Minncapolis and St. Paul dominates the area’s economy. As shown in Table P-53, the
population i this regton was approaching two and one hali’ million in 1960, and is expected to be nearly 5 million
persuns by the year 2000. The 6.6 million population projected for 2020 represents a 2.7-fold increase over the
1200 ievel and 1s second only to the Milwaukee subregion in terms of rate of population change over the 1960-2020
period.

(1) Population — In the 1950-60 decade. population increased by more than 300,000; this 1.8 percent
annual merecase was the same as in the Nation and higher than in the muliistate and Basin arcas. The
growth was caused mostly by natural increase, immigration accounting for only one out of eight new
persons in the arca. During the 1960-80 period population is expected to increase at a faster rate than
m the Nztion, multistate or Basin aieas, with immigration still accounting for a small proportion of the
merease. Between 1980 and 2000, however, the migration flow is expected to reverse, so that the
regton’s population growth is expected to slow down to approximately the rates for the Nation,
multistate and Basin areas.

(2) Labor Force — Associated with ¢' : population increases, labor force is expected to increase somewhat
faster wan wz the Nation, multistate and Basin areas between 1960 and 1990, but at a slower pace
thercafter. Some of the refatively rapid labor force increase in the subregic s attributable to the
relatively high labor participation of both men and women in the subregion.

(3) Income — Per capita personal income in the subregion has been slightly higher thas 12 the Nation but
lower than in the multistate and Basir areas and is expected to increase at aniual rates close to those for
the three arcas throughout the projected period. The level of per capita income in the region, is not
expected to reach the national or multistate level by 2020, although it passes the Basin level by the year
2010.

*This is not meant to unply that a contimuum of densely populated areas may not exist on the border of a subregion See Figure P-3.
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Table P-53
Selected Summary Data,

Subregion 4 — Minneapolis-St. Paul
(NPA Cori: 4, Map Code !}

Unit 105¢ 1760 1970 1980 71990 2000 2010 2020
Population .....c.cceevnenennns .. thousands 2,027 2,439 2973 3646 4,230 4,801 5,585 6,588
Studenls ........ ceemsseenanne thousands 37 50 79 91 102 112 - -
Total, excluding students ........ thousands 1990 2,389 2894 3535 4,128 4,688 - -
Male ..... . thousands g1 1,166 1,410 1,745 2,034 2,318 - -
Female .c.oveencencnnnnnnnas thousands 1,000 1,223 1484 1810 2005 2,372 - -
Total, 15-69 yrs. excl. students.. thousands 1336 1,436 1,723 2,112 2453 2,823 - -
Male ....cieiiinecrncennes thousands 651 69 834 1,031 1,206 1,394 - -
Fema'e ....... Cereeenn v... thousands 683 745 g90 1,080 1,248 1,428 - -
Total, excluding rurai farm ....... thousands 1632 2,111 2697 3,427 4,038 4,643 5,445 6,366
Labor Force:
Total c.eiirenernrnarecaconnns . thousands - 947 1,109 1,349 1,581 1,834 - --
Male ....cceviiiincnecvanenns thousands - 634 095 845 991 1,151 - -
Femgle .......... veeseenavans thousands - 31 414 504 290 683 - -
L abor Force Participation Rate:
Total oo iiireciecnaaenaaaaaan percent - 62.3 64.4 63.2 64.5 65.3 - -
Male ....cvnerieaiinecnnnnnns percent - 85.6 835- 821 824 83.1 - -
Female .......cocvevcennanens percent - 40.1 46.5 46.6 47.3 48.0 - -
Employment (jobs):
L] 1 theusands 779 992 1,146 1,355 1,508 1,852 2,148 2,449
EXpOft..oviveicncesaenonnacens thousands 335 410 463 518 569 644 - -
Residentiary ......ccaven.. «... thousands 443 582 683 847 1,029 1,208 - -
Total Emptoyment (persons) ....... thousands - - 1066 1,297 1518 1,759 - -
Unemployment Rate ............. percent 3.3 4.1 3.9 39 4.0 41 - -
Personal Income:
Total .eviiiiiiecannenn cravas mil. 1960$ 3,798 5,452 8,778 13,787 20848 31,139 46,749 68,869
Wagesand salaries .......co00nene mil, 19608 2,667 3848 6,162 9,485 14,302 21,299 - -
Otherincome .........cc.cueen. mil. 1960$ 1,132 1603 2616 4,302 6,546 9,840 - -
Percapita ....cocevveecanncs .. 1960 S 1874 2,235 2953 3,781 4,928 6,486 8,371 10,454

Wages and salaries per employee ... 19€60S 3424 3880 5378 6943 8949 11,501
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Employment — Civilian employment in the subregion increased at nearly twice the nation, multistate
and Busin arca pacé during the 1950-60 period, but is not expected to maintain this difference, The
annual rate of employment incr.ese in the region is expected to be about 1.6 percent, approaching 1.9
million jobs by the year 2000, compared wit!i a million in 1960.

Industrics exporting their goods or services from the area increased their employment in the 1950
and are expected to continue to grow, although at a slower pace. The number of workers in industrics
serving the area—residentiary~alse grew more rapidiy than in the total Basin, but is expected to increase
at about the same rate as the Basin in the tetal 1960-2000 period. Export employvment lias generated
more resideatiary employment in the subregion than in the total Basir: and is expacted to continue this
relationship through the end of this century.

Manufacturing, in 1950, represented the fargest employer of the sul .egion’s workers, and was a
close sccond to services in 1960. By the year 2020 manufacturing is still expected to.be the second
largest employer, although it is projected to grow at a slower rate than total employment. The food and
kindred products industry in 1960 was the largest manufacturing activity in the subregion but is
expected to lose its vrimary place to electrical machinery and equipment manufacturers by 1990 and
lose its second place to the nonelectric mackinery and cquipmeni manufacturers by the year 2000. The
clectrie and nonelectric machinery manufacturers ranked fourth and second respectively, in 1960. Other
farge manufacturing industries in (he region in [960 were printing and publishing, instrument and
related products, and fubricated metals manufactaring. The pulp and paper products industry also was a
farge employer in the subregion in 1960. The composition of the manufacturing sector, with the
exceptions noted above, is expected to remain about the same by the turn of the century. Agriculture,
which in 1950 employed niore than 18 percent of the subregion’s workers declined by one-third by
1960, to employ oaly one out of ten workers, By 2000, the industry is exaected to lose another 40
percent of its workers and would employ less than 4 percent of the area’s workers. Mining is expected
to continue in a secondary role through the g-ojected period, never to represent as much as I percent of
the arca’s workers.

In the noncommodity sector, construction and wholesale trade are expected to grow at about the
same rate of total employment in the subregion, individually not rising sbove 7 percent of the regional
eniployment. Transporiation, communications, and public utilities are expected to decline rapidly as a
pereent of total subregion employment while remaining constant in terms-of the number employed.
Retzil trade is expected to decline slowly as a share of regional employment but may increase in
absolute terms,

Services, finance, insurance and real estate, and government are expected to increase rapidly, both in
absolute terms and in their share of employment; the latter two sectors will more than double their
share of employmient, while tripling and quadrupling 1n absolute terms by the year 2020.

2.4.2.2 Eau Claire Economic Subregion (NPA Code 5, Map Code 1)

The Eau Claire subregion includes 26 counties in the Northwestern portion of Wisconsin and three counties in
Eastern Minnesota.

¢))

(3

Population - The 1960 pupulation of the subregion was 820,000, a smaii increase from the 1950 level.
As shown in Table P-54, the population is expected to increase at a faster rate in the futuie, reaching, in
the year 2020, over 1.8 million, I million more persons than in 1960. Annual increases of population in
the subregion are projected to be at about the same rate as in the Nation, multistate, and Basin areas in
the 1960-70 decade and at a somewhat faster rate in later decades. The population increases are
expected to continue to be accompanied by emigration, although at a reduced rate from that
experienced in carlier decades. Also a smaller portion of the emigrants is expected to be between 15 and
34 years of age than was the case in the 1950’s.

Labor Force — The labor force of the area is expected to increase at about the same pace as in the
Nation. multistate and Basin areas. As in other highly rural areas, men are expected to coatinue to have
a higher labor participation rate in the subregion than in both the Nation and the multistate area;
women, even though showing a lower labor force participation than in the Nation, muitistate and Basin
arcas, are not projected to increase their labor participation rate in the subregion, as employment
opportunities are expected to be limited.

Income ~ Personal income per capita is expected to increase at a more rapid rate than in the Nation,
multistate, and Basin arcas in the future, as it has in the past. Per capita income is expected to reach
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Table P-54

6,071

Salected Summary Data,
Subregion 5 — Eau Claire
(NPA Code 5, Map Code il)
Unit 1950 1960 1970 71980 1990 2060 2010 2020
Population .........c...v.. .. thousands 803 820 936 1,052 1,248 1,392 1,601
Students ........... veoa-.. thousands 6 9 22 30 34 33 -
Total, excluding students ....... thousands 797 811 914 1,022 1,274 1,354 -
Male,............ veere.. thousands 407 406 452 503 599 669 -
Female . .......cvvvvnenne thousands 262 pLy) 273 301 346 393 -
Total, 15-69 yrs, excl. students . thousands 513 483 554 613 702 7935 -
Male .....ccvvvvvennnns thousands 390 405 463 519 615 685 -
Female......... Ceeenaes thousands 251 243 281 312 356 402 -
Total, excluding rural farm ...... thousands 510 594 743 89z 1,106 1,67 1,493
Labor Force:
Total ....ceeeenncnanconnn thousands - 300 315 355 406 461 -
Male . .oovvee teerennanans thousands - 212 220 248 284 322 -
Female ..... Ceiceerans «... thousands - 88 a5 107 122 139 -
Labor Force Participation Rate:
Total ........... seesaanes  percent - 5§9.2 56.8 57.9 57.8 58.0 -
Male ............ feeaneaan percent - 236 80.6 825 81.9 82.0 -
Female ...........cvecuans percent - 4.5 23.7 342 34.3 34.4 -
Employment {jobs):
Total ...... Chteeesaeaiaas thousands 277 273 315 358 410 464 534
EXpPoOst ....vvercnnnannonn thousands 157 142 150 160 170 186 -
Residentiary . . ...ocvvveennnn thousands 120 13% 164 198 240 278 -
Total Employment {persons) ...... thousands - - 302 340 82 441 -
UnempioymentRate ........... percent 3.6 4.9 4.1 4.1 41 4.3 -
Parsonal Income:
Total . ..iieieireieiaen . mil, 19608 {079 1399 2205 3320 4998 7491 11,189 1
Wagesand salaries ............ mil. 19608 764 853 1502 2,238 3,373 5,071 -
Otherincome .............. . mil, 1960 315 446 704 1,082 1,624 2,420 -
Percapita ........co00euuen 1960 $ 1,344 1,706 2356 3,157 4,005 5,380 6,987

Wages and salaries per employez . . . 1960 % 2,759 3,492 4,774 6,247 8,232 10925 -

8,828
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over $8.800 by the vear 2020, when it will be sbout 85 percent of the multistate fevel, increasing from
SL700 or 75 pescent of the multistate fevel in 1960. Total personal income is expected to increase at
approxunately the same raies as the totals for the Nation, multistate, and Basin areas after1$70.
Employntent — Cwilian smpioyment in the subiegion declined slightly in the 19507s dut is expected to
revesse this uend in the projected period, increasing within a range of 1.2 to 1.4 pereent per year
batwesn 1960 a:d 2G20: this is at a slightly lower pace than the rate of employment chiznge in the Basin
arsz ared Nation.

Empleyment in export industdes—those selling orimarily outside the subregion—~is expected to
increase at a slower rate than export employment in the total Basin area and also slower than
resideatiary emplovment within the subsegion. Thas, although the decline in the expost industries’
share of subregional empleyment is expeeted to continue, it will genersie rising personal incomes and
more demand for gords and servives witiin the subregion itself.

Agriculture. including forestry and fisheries. is the major employer in the subregion, accounting fot
one of every four workers in 1960, a drop from its share of 40 pereent in 1950, By 1990, however, the
industey 15 expected to ese its primary rank to bdth services and manufacturing, and by the year 2020,
is projected 10 represent only 6 percent of the subregion’s workers, the sixth ranking industry in the
area.

Manufzcruring 15 expected to be the second laizest employer in the subregion by 1970, ond is
expected te hold thai position in future decades. Pulp and paper products was the largest of the
manuiactering industsies in 1960, but it is expected to decline in the 1960- 70 period, losing its rank to
both fuad and kindied preducts and nonelectric machinary manafacturing by 1979, At the turn of the
centusy, rubber and plastic products manufzcturing, which increased rapidly in the 1950's and is
expectad 1o continue this rise, looms as the largest manufacturing employer in the subregion, followed
by noaclectric machinery, pulp and paper products, which increases sgain after 1976, and food
products which is not expecled to increase In the projecied peddod. Mining repeesents a small shasc of
employment in th2 subrezion and i. not expecied 1o change in the projected decades.

Of the noncommodity industrics, services and government accouni for the major zrowth in
anployment Curing the projected period: sesvices becoming the largest single employer in 1976.
Finance. insurance and real estate is also expected to inczease rapidly. more than tripling its 2.3 percent
share ef 1960 cmplovyment y the year 2029. Wholesale and retai! trade and construction are expected
to nuintzin a steady share of regional employment and transpertation-ccmmunications and public
utilities a declining share, although ali are expscied to increase employment in absolute tenms.

2.4.2.3 Des Moines-Fort Dodge Economic Subregion {(NPA Code 6, Map Code {il)

The Des Muines-Ft. Dodge subregion includes 33 countiss situated in the farmlands of central Jowa, six of w ich
: are not focated in any of tie Basin plan arcas.

Pop:lation — The !0 populacon was about 1.4 milfien; it is expected to increase to more than 2.4
million by the end of the century and approach 3.3 million by the year 2020, In the 1950-60 period,
the population rose very slightly. In the projected decades the approximate 1.5 percent annual rate of
population growth is expected to be about the samz as the multistate arca and somewhat less than the
rates for the Nation and Basin arca. The slow growth of the 1950°s was accompunied by substantial
emigration—more than one-tenth of the 1950 population. Net emigration is expecied te stop virtually in
the 1960's and then to be reversed in the 1970-80 period. After 1980, emigrants are again expected to
outnumber people moving into the subregion. sithough a smaller proportion of the emigrants are
expected to be between the ages of 15 and 34 than in the 1950%s, when this age group represented haif
the migrants.

Labor Force — The labor force is expected to increase by some 60 percent between 1950 and 2000, less
than the national. muliistaze and total Basir changes in the same period. The percent of pogalation in
the labor force follows the same pattern oxhibited by other agricultural areas, a relatively high
proportion of men and low proportion of women being in the labor force. These relative iabor
participation rates are expected to continue to the turn of the century.

Personut Income — Personal income per capita is cxpected 1o increase at about the same rate as in the
Nation and mulasiate arca. although faster than in the total Basin arca. As higher wage industries
replace agriculture in the subiegion, per capita income is expected to mtove close to the national,

P88

[




Table P-55

\ Selected Summary Data,
! Subregion 6 — Des Muines-Ft. Dodge
' {NPA Code 6, Map Code Iil)
Unir 950 1960 1970 180 iYW 2000 2010 2020
Population c.c.cveceenvececrcsonns thousands 133 1,389 15384 1840 2,151 2,448 2852 3,272
SWIeNLS ..cvvevernnncncnracna thousands 19 21 41 54 61 69 - -
Total, excluding students ........ thousands 1,317 1,363 1553 1,786 20630 23,379 - -
BAale . .vviereanncnconcnnnen thousands 655 668 754 874 1,028 1,174 - -
Female .. ....ouvnnn.. ceereen thousands 663 699 799 913 1,062 1,206 - -
Total, 15-65 yrs. excl. students.. thousands 870 831 952 1,100 1,257 1,437 - -
Male .. ..oucunen teecsasenn thousands 429 402 402 538 519 710 - -
Female ..vcuievrvencenonaan thovsands A 429 230 562 638 726 - -
Total, exclodingrurat farm ....... thousands 933 1,052 1,283 1580 1928 2,256 2,672 3,105
Labor Force:
Tota) o oeieiiaiiciaacneenan thousands - 526 563 648 747 357 - -
Male ... .occnveen tesoenssoncns thousands - 363 293 452 522 600 - -
Female ............ terersanas thousands - 1588 170 196 225 257 - -
tabor Force Pacticipation Rate:
Total . .cvienennnnnannenn e-e--  Ppercent - 60.3 £9.1 58.9 59.5 59.7 - -
! Mak L..ceneenne. teceenesesue percent - 86.4 85.1 842 844 845 - -
P Fencle ,.cvociucnnn- tecescans peroant - 35.3 34.6 348 353 35.4 - -
Employment {jobs):
B £ - thousands 492 430 539 656 755 863 1,001 1,148
EXPOft.ccvceccanaann ceresenea thousands 232 227 250 272 293 318 - -
Residentiary .....cccvvee coens thousands 260 264 318 334 462 546 - -
Totsl Employment (persors) ....... thousaads - - 541 623 712 820 - -
Unemployment Rate ..... veranann percent 18 2 35 38 40 83 - -
Personal Income:
TJOl oecvinvececerannccccnnn mil. 19608 2377 2855 4,430 669 9314 14672 21862 31,243
Wages and salxies ......... vee.. milL1960S 1,727 1903 2984 4466 6,622 9,830 - -
OtherinCom® ....ccevveennona- mil. 1950 $ 650 953 1,496 2230 3291 4842 - -
Percapitd .... cevuecvncacecns 1960 S 1,780 2055 2810 3639 4,609 5,992 7.666 39,550
Wages 2ad salaries per ermployee ... 1960 S 3511 3880 5241 G208 8,769 11,385 - -
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multistate 2nd Basin levels by the year 2020. Total personal income is expected to rise at about the
same rate as in the multistate and Busin areas, and somewhat less than in the Naticn between 1960 and
2020,

Employment - As shown in Table £255, civilian cmployment in the subregion is expected to reverse its
decline of the 1950-60 pesiod, more than doubling, from 490 thousand to 1.1 million, betveen
1960-2020. This is about the same rate of growth as in the multistate but slower than in the Nation or
Basin areas.

Emplovment in industries exporting their goods or services from: the asea decreased in tise 19507,
but is expected to reverse this trend in future decadss. Residentiary employment is expected to increase
at about twice the rate of export employment in the subregion between 1960 and 2000, about the sme
relationship as in the totad Basin. By the turn of the century it is expected that there will b2 nearly two
residentiary industry employees for every export industry worker, a rise from the one to one ratio in
1950 and 1960.

Agriculiure in 195C was the fagest employer of the subregion, engaging 60 percent mere workers
than its nearest rivai, services, In the 1930--60 period. agriculture declined by one-fifth, bringing it toa
level of employment about the same as services. Agriculture is projected to decline further, while the
other indastrics are increasing, so that by 1970 it is expected to rank second in employment, fifth by
the vear 2000, and sixth by the year 2020: decreasing from employing neady one.third to
one-twenticth of the subregion’s workers between 1950 1o 2020.

Manufacturing is expected to retain about oneseventh ef the subsegion’s workers through the
projected period. In the 1950-63 period, manufacturess of nonclectric machinery replaced the food
manufacivering industry as the major manufacturing empleyer. Electrical equipment, the third Jarzest
nanufacturing employer, experienced 2 rapid increase in the 1950's, znd by 1980 this ic expected to be
the largest manufacturing industsy in the arca. Electronics msnufscturers in the D2s Moines
metropolitan area acceunt for much of this employment. The cae other industry employing a large and
growing portion of manufacturing workers is the fabricated metals industry. Mining employs few
workers in the subregion and is not expected to gain employment through thic vears. Retail rade
employed about one-sevenih of the total workers in the subzegion in 1969, and alihough the industry is
expected to double its employmeni between 1960 and 2020, its share of regional employment declines
slightly. Szrvices emplovment is expected to increase its 1960 Ievel three and half times by the year
2020, rising from 22 to 38 percent of total employment. Government, which is expected to increase by
a factor of 6 during this iterval, rises from 4 to 11 percent of total employment.

Finance. insurance. and real estate is also expected to increase its shzre of the subregion’s
employment in the projected peried, more then tripling its 1960 employment by 2020. Constructior: is
expected o double in the same period. about the same growth as for total employment. Wholesale trade
and transportation-comnunications-public milities are projected to grow stowly, the latter group having
about the same amount of employees in 2020 as in 1960. Both secters are expected to dacline as a share
of employment during the projected period.

2.4.2.4 Davenport-Rock Island-Moline Economic Subregion (NPA Ccde 7, Map Code 1V)

The Davenport-Rock Island-Moline subrezion, straddling the Mississipni River, includes 23 counties in castern
lowa. four counties in Southwest Wisconsin, and 11 counties in Northwest Hlirois. In addition to the
Davenport-Rock island-Moline metsopolitan arca, the subregion contains twe other metropolitan aress, Cedar
Rapids and Dubuque, lowa.

1

)

Population - The regional population in 1960 was over 1.4 millior persons, 19 percent above the 1950
level. As shown in Table P-56, the population is projected to continue rising, passing 2.5 million at the
tumn of the century and approaching 4 million by the year 2020. The population growth in the 1960's is
projected at about 1 percent annually. less than that for the Nation, multistate, or total Basin areas.
Between 1970 and 2090, population in the subregion is expected to grow at about the same rate as the
Nation and Basin arca and faster than the multistate asea. in spite of the population growth in the
195060 period. the arca showed a net emigration. Between 1960 and 1970 the area is expected to
show a net emigzration, although between 1970-90 net immigration should occur. In both the
emigration and immigration periods, 13 to 34 year-old persons represent about half the migrants.

Labor Force - The subregion’s labor force is expected to grow along with ihe population, increasing at
about the same rate as in the Nation, slightly faster than in the multistate arca, but slower than in the
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Table P-56

Selected Summary Data,
Subregion 7 — Davenport-Rock Island-Molire
{NPA Code 7, Map Code 1V}
Unit 1950 1950 1970  198C  19%0 2000 2010 2020
Poputation ........ tesecenvanane thousands 1,302 1,432 1573 1844 2,193 2,552 3,052 3.669
StUdentS «civvencrecacancnnnns thousands 20 25 43 58 63 67 - -
Total, excluding students ........ thousands 1282 1407 1530 1,785 2,130 2,485 - -
Male ........ cececveseravens thousands 640 693 743 874 1,048 1,225 - -
Female «ooveenn - [ thousands 642 7i4 787 912 1,082 1.260 - -
Total, 15-69 yrs. excl. students.. thousands 849 853 923 1,088 1,254 1,475 - -
Male ...cciciienrenncnens thousonds 422 417 447 530 621 726 - -
Female ... ..ccececna.. .... thousands 427 435 476 557 643 748 - -
Total, excluding nwal faem ....... thousands g5 1,136 3310 1614 1993 2,382 2904 3,523
Labor Force:
Totdl occnvrencnvennconcncnnns thousands - 853 594 €S2 804 943 - -
Male .. iiiiiicintctrecaens thousands - 382 385 442 521 611 - -
Female ....cocnvcrencnccenes thousands - 171 208 240 283 333 - -
Labos Force Pacticipation Rate:
Toral ...... cececcserscsscanss peresnt - 615 64.3 62.7 634 640 - -
M ..iiiiiiererccrranenae percent - 85.2 86.1 833 4.0 84.2 - -
FaMale c.eeeceenes cecesceanne pescent - 3785 439 43.0 440 444 - -
Emgloyment (jobs):
Total coevenveevnvencaerennnna thousands 432 522 555 634 818 o948 1,137 1.344
EXpOrt..cceevcecacannn reseees thousands 249 267 218 294 315 338 - -
Residentidny ..cveeevccencanaen thousands 233 255 377 400 503 609 - -
Total Emgloyment {persons) ....... thousands - - 565 659 7 900 - -
Unempicyment Rate ............. percent 22 34 48 33 34 4.6 - -
Pessoaasl income:
{17 cevseea Mil,L1960S 2310 2972 4597 7028 10696 16,172 24,787 37,071
Wagesandsyaries ...ccvveevann . miL 19608 1660 2022 3,135 4723 7,299 10,900 - -
Otherincome .....veenene veaee. mil, 19603 650 950 1462 2305 3487 5,272 - -
Percagita oevevenennaan yaseas 1960 $ 1778 2075 292t 3811 4877 6,337 8036 10,103
Wages and salacies per employee ... 19€0S 3446 3871 5268 6808 8814 11500 - -
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toral Busin between 1960 2000, The labor participation rate in 1960 was higher in the subsegion than
in the Nation, multistate, and Basin areas, ard it is expected to remain consistently higher in the
projected period.

(3} Personat Income  Personal inconse per capita has baen and is expected to cominue to be lower than
the levels for the Natior, multistate, and Basin arcas, bwt in future decades it is projected, however, to
erow somewhat faster than in the multistate and Basin areas, and at abuut the same pace as the national
rate. Total nersonal income is expected 1o grow at about the same rate as in three oiher arcas in the
1960- 70 period and at a faster pace than that of the other arcas between 1970-2020.

(4) Employment  Civilian employment which increased at less than 1 pareent annually in the 1956-60
period is expected 1o increase at 1.7 percent annually in the f:ture. In the 1960's the subircgion’s
employment is expected to grow at the same rate as the Busin, faster than the multistate, and slowser
than the national rate; subsequeat 10 1980, the subzegion’s einployment is expected to grow morse
rapidly than in the other three arcos. By 2020 tlie subregion’s employsient is projected at 1.3 millio »
jobs, two and a half times the 1960 level.

Employment in export industries those selling primarily outside the subregion—is expected to grow
more slowly than total employment. While in 1930 snd 1960 there were less residentiary indastry
smployees than in the export industries. by the tan of the century the residentiasy industries ar. likely
10 employ 80 percent more wotkers than the export industrics.

Agriculture, which was previously the largest industry in the subregion, lost its primary position to
both manufacturing 2nd services by 1960. By the year 2020, agricultere is expected to declinie to half
its 1960 level, reducing its share of employment fron: ene-fourth in 1950 to one-twenty-fifth by 2020.

In 1960 manufactusring industries accounted for more employment than any other sector in the
subregion. in the 1953 69 decade. manufacturing in the subregion showed a 50 percent faster growth
than in the Nation and over three times the giow:h in the multistate and Basin arcas. Employment in
manilaciring is expected to increase in futuze decades, but at a2 much slower sate than in the 1950%,

The two fargest manufzcturing industrics of the area are food and kindred products and nonelectric
machinery and equipment: both are industries with low growth potentizl. The food industry is expecied
to remain stable, hardly increasing its cmployment while the nonclectric machinery industsy is
projected 1o employ fewer persons by ihe tum of the cemtury than it does now. The clectrical
machinery and equipn:ent industry is expected to almost triple its employment from 1960 to 2000,
accounting for most of tie grewth in the manufacturing sector and surpassing the ronclectric
equipment industry in size of employment by 1990. Fabricated metals manufacturcrs also employ a
relatively large number of the subregion’s woskers, but they are not expecled to increase their
employment in the future. Mining aciivity employs few of the subregion’s workers and is expected to
continue to do so in the projected period.

In the noncommodity sector, scrvices are expected to increase by a factor of 6 between 1960 and
2020 becoming the largest single employer by 1980. Government employment in 2020 is expecied to
be over five times its 1960 level. Finance. insurance and real estate is the only other industry expected
to substantiafly increase its employraent in the projected period. more than doubiing its share by 2020,

The other noncommodity industries ail are projected to increase their employment: wholesale trade
and construction are expected to maintain their share of the subregion’s employment while retail trade
and transportation. co;amunications, and public utilities are expected to fose in their share.

2.4.25 Milwaukee Economic Subregion (NPA Code 8, Map Code V)

The Milwaukee subregior is located in the soutlicastern section of Wisconsin, on the shores of Lake Miclugan. it
includes 13 counties, haif of which are parts of metropolitan areas and 20 of which are not in the Basin plan areas.
Three metropolitan areas, in addition to Milwzukee. are within the subregion. Madison, Kenosha, and Racine.

(1) Population As shown in 7able P57, the subregion’s population in 1960 totalled more than 2 million
and is expecied te double by the tum of the century with the sddition of another 2 million by 2020
when it approximates 6 million people. The rate of population growth in the 1950’s exceeded the rate
for the Nation and substantially exceeded the growth in the multistate and Basin areas. Population is
expected to grow faster in the subregion than in the other areas between 1960-90, but after 1990 the
regional rate of growth about equals those for thz other areas. This region is expected to be the fastest
growing of the 11 subregions in the Basin area. Substantial irmigration accounted for some of the
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Table P-57

Selected Summary Data,
Subregicn 8 — Milwaukes
iNPA Code 8, Map Code V)
Unit 1950 1560 1970 1980 1590 2000 2010 2020
Population ... ....ceceecnean.nn. thousastds 1,676 209 2580 3,162 3,789 4334 15212 6,069
Sudinls ..enceneresconences . thousaeds 0 45 69 7 79 84 - -
Tota, excliding sfudents ........ thowsands 1.64¢ 2051 2511 3085 3,710 4,300 - -
[y £, ve-- thousands 812 108 1226 1517 183t 2,130 - -
Female ...... eecsenesuneanns thousands 834 1643 1282 1568 1879 2,170 - -
Total, 15-69 yrs. excl. students .. thousands 345 1272 15i3 1846 2224 2618 - -
thale ...... ceerensonsaaren theusands 561 618 737 anz 1,100 1,296 - -
Female ..... semann eeamnea thousands 584 654 776 943 1,134 1,322 - -
Total, excluding sural faom .. ..... thousands 1519 1880 2482 3081 372 4,330 5,169 6.025
Labor Force:
Total covvennnnvens Cessscsecen thousands - 32 @59 1,187 1,410 1,634 - -
Male (...ciiicirenrccrcrinaen thousands - 579 631 749 897 1,057 - -
Female ... cinvnrninacncnnnn. thousands - 263 32 438 513 587 - -
Labor Force Participation Rate:
Tot oo ieicncencncrcacannes percent -~ §18 652 614 63.2 525 - -
Male L ..ieciicnccciernreaas percafit - 86.0 360 833 818 810 - -
Female ......cocicicnannnnn. percent - 384 475 465 £5.2 443 - -
Employment (jobs):
L] ¢ RN thousands 718 878 1043 1220 1,414 1,639 1891 2,160
Export....eece.n... vesrecanan thousands 362 402 246 504 5€2 626 - -
Residentiary ...cccvcveccacnnns thousands 356 476 602 716 352 993 - -
Total Employment {persoas? ....... thousends - - 875 1,160 1,343 1538 - -
Unemployment Rate ............. percent 23 36 24 23 438 59 - -
Personat Income:
TJotal o iiiiiieiaaana. mil. 1960 3666 5,248 8,362 12574 18,649 27,443 41348 59,382
Wagesand salacies .............. mil. 1960S 2,675 774 5937 8,738 12,775 18802 - -
Otherincome ....ceecceencacss mil. 1960 S 992 1,474 2425 3835 5874 8.646 - -
Percapita ......covicviecnann.. 1960S 2,188 2535 3241 3977 4922 6,261 1924 9,784
Yages and salaries per employee ... 19608 3720 4301 5661 7,460 9,037 111615 - -
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pepulition growth in ibe 1950°s, Half the immigrants were in the 25-34 2x¢ group in the decade.
Immigration « oxpected to continue to 1990, at which a time a stabilization and subsequent reverse
trend is expected 1o oceut.

{2) The Labor Force ~ The labor force is expected te fcrease rapidly 1o the tum of the century. As for
population, the subsczion is among the feadets in expected labor force growth, almost doubling between
1960 and 2000, The aanual rates of growth of the subregion’s Ixber force is expected to be higher than
“n the Nation, multistate and Basin areas between 1960 and 1998, and siower than the Nation, but at
the same pace as the multistate and Basin areas after 1990. The participation of the population in the
Isbor force has been higher than the rate in ike Nation, maltistzie, and Basm arsas, and is expacted to
remain higher, even though it declines after 1970. Both men and wonzen have higher labor participation
r=tes than in the Nation, muliistate, and Basin areas.

(3} Income — Persoual invome per capita, i 1960, was $2,309. rearly 1C percent higher than (e leve! for
the muilistate area, and close 10 3 pereent higher than the national level. These relationships, kywever,
are siot expecied to continue. After 1970, the subsegion’s per capita income grows at a relatively slow
pace, and by 1980 its projected Ievel of abeast S4,990 {ails belsw the national and multistate fevels. This
occurs pastly becsuse of a shilt in employrsent towards low wage inGustries. Total personal incems in
the subregion, on the other hand, is expecied to genw at about the same wate as in the thize areas due to
the relatively rapid increase of the subregion’s popalation.

() Employmen: —~ Tivilian employment in the sudregion is expected to continus increasing, but not as
rapidly as the 1930-6C ansua) rate of mor2 than 2 percent. The projected znnual rate of increase is
close to that expacicd for the Nation but hxgher than rates expected in the total Basin and mulltistate
areas. The subregion’s employment iz 1960 was approzching the 900,000 mark, over ane-fifth higher
than its position 10 years before. By the tum of the contury it is expesiad to pass 1.6 million 2nd by
2020 to approach 2.2 million. The exnected avamae ot of Srowihi i e subregion is morc iian those
of the multistate and Basin areas, but lower than the national rates between 1960 and 2020.

Employment in industries «<porting their goods or services from the subregion has increased at a
faster rate than in the total 8asia and is projected to continue that trend, Residentiary employment is
slso expected to increase--about half again as fast as export employment. In 1960, six workers were
engaged in residentiary industsies for every five export ndustry workers; the ratio at the tumn of the
century is expected to be eight to five, due to increasing incomes of persons in the subregion and the
rising demand for services from both the public and private sectors.

Agriculture e,uployed iess than five percent of the subregion’s employment in 1960 and is expected
to lose employmen? at a slow rate in the future. Minirg is expected to ipcrease its employment
gradually but will continue to have a small share of the subregion’s employment. Manufacturing is by
far the largest industry of the subregion, accounting for more than one-third of the employment in
1960. While increasing slightly in the 1950%s, msnufacturing decreased as a proportion of the
subregivn’s employment by about 6 percentage poinis. Employment is expected to continue to rise in
the future, even at a more rapid pace than in the 1950-60 period; however, it wili continue to decline
as a share of civilian employment, accounting for less thanr a quarter of employment in the year 2020.

Nonclectric machinery, clectric machinery, and transportation equipment are the three largest
manufacturing industries, together employing Lalf the manufacturing workers in 1960. The clectric and
transportation equipment employment is projected to increase, while nonelectric equipment is expected
to decline, all continuing their 1950-60 trends. Boih electric and transportation equipment are
expected 1o employ more workers than neneleciric equipment by 1980. Food and kindred products
and printing and puvlisking are the two largest nondurable manufacturing sectors, In both, employment
is not expected 1o change and thus decline as a portion of total employment.

Services is currently ihe largest noncommodity industry and is expected to become a larger
employer than manufacturing by 1990. The industry is expected to grow to four and a half times its
1960 size by the year 2020, emiploying more than one-third of the subregion’s workers in that year, as
compared to one-fifth in 1960. Trade is the second largest noncemmodity industry in the subregion,
but it is expected to grow at 2 slightly slower rate than the subregion’s total employment, Government,

, finance, insurance and real estate, and construction are expected to increase rapidly in number of
’ employees and as shares of regional employment. Government is expected to be the mos: rapidly
growing employer. Transportation, communications, and public utilitics are expected to increase {u
N their employment slowly, while Jeclining in their relation to total regional employment.
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2.4.2.6 Chicago Economic Subregion {NPA Code 9, Map Code VI,

The Clucage sudregion includes 13 counties in the noitheasterp part of {llinvis and eight counties in the
riorthwestern section of Indiana, one of which is outside the Basin plan arcas. Included in the subregion is the
Gary-Hammond-East Chicago, Indiana metropolitan area {part of the Chicago consolidated area) which, comb:.. *
with the Chicago metropolitaz: arca, constitutes the third laigest posulation compiex in the Nation.

)

&)

3)

@

Population — The subregion has over one-thisd of the Basin's total population. As shown in Yable 38,
the population in 1960 was ncaring 7.7 million, and by the turn of the century is expected 10 pass 14
mitlion, approachinz 20 millior by the year 2020. The projected increase of more than 1.5 percent
annally is about the same as the naitonal and 91al Basin increases but larger than that expected for the
nltistate area. The 1950-60 growth in population was about 2 percent per year. This growth was
accompanied Dy a net immigration amounting 10 7 percent of the 1950 populatior.. Most of the
migrants were in thelr prime working ages, 25 to 34. From 1960 to 1990 the immigration is expected to
contiue, but at a reduced pace. Also, about half the migrants are expected to be between 25 and 34
years old.

Iabor Force ~ the changes in labor force reflect the population trends. At the wrn of the century, the
subregion is expected to have 5.5 million persons in its labor force, almost double the 1960 lavel of 3.2
million. In comparison, growth in the subregion is projected to be siower thon the Nation, faster than in
the :multistate asea, and about the same 2s the total Bzsin arca between 1960 and 2000. Both men and
women have a higher labor participation rate shan in the Nation, multistate, or Basin arcas. The
subregion’s labor participation rate is projectes to decrease slighily after 1970, reaching the same level
as projected for the entire Basin by the tum of the century.

Income ~ The subregion’s personal income per capiaa was $2,900 in 1960, 25 percent zbove the
natiorial level, However, the subregion’s per capita income is not expected to grovw as fast as in the
Nation 2nd multistate areas. Thus,-the level of $10,800 which it is expected 1o reach by the year 2020 is
enlv slightly higher than in these other areas.

Employment — Civilian employment totailed 3.3 million in 1960 and is expected to pass 5.5 million at
the turn of the century. The subregion employment, growing faster than that of the Nation, multistate,
2nd Basin areas in the past, is expected to grow more slowly in the future, as surrounding areas improve
their capability to attract new job opportunitics. However, even by the year 2020, the subregion is
expected to have more than one-third of the River Basin’s emptuyees.

The subregion’s export employment rapidly grew in the 1950-60 decade; however, this growth is
projecied to slow down. Residentiary employmeat in the subregion, as in other aress, has increased
more rapidiy than export employment and is expected to continue adding to its lead. The ratio of
expori to residentiary employment in the subregion is projected to be about ihe same as in the Basin as
a whole, rising from 1.1 employces for cvery export worker in 1950 to 1.7 to ! by the tumn of the
century.

Agriculture «nd mining employment 1epresent small shares of the subregien’s employment, less than
2 percent in 1960, and less than 1 percent by 2000. Both industries are expected to continue to employ
fewer workers as the jrears progress. Manufacturing, employing more than 1 million workers in 1960 is
the largest employer in the subregion. The Chicago subregion has accounted for half the Basin’s
manufacturing employment, onc-third the maltistate arca’s manufacturing, and about 7 percent of
nationzl employment in manufacturing. However, partly because of a general tendency for
manufacturing to> become more widespread geographically, a relatively stow growth has been projected
in the subregion’s manufacturing so that by the year 2020 it is expected 10 account for 32 percent of
the multistate manufacturing and S percent of the nationai manufacturing employment. Manufacturing
is expected to decline from one-third of employment in 1960 to one-fourth by the turn of the century.

In 1960 each of five manufacturing industries provided over 100,000 jobs to total more than half
the manufacturing in the subregion. The largest of these industries- electrical machinery and equipment
manufacturing-is expected to grow more rapidly than the rest of manufacturing, approaching 220,000
enypioyees by the turn of the century.

The manufacturing of fabricated metals, currently the second largest manufacturing industry, and
alsu projected to increase more rapidly than total manufacturing employment, is expected to reach
200,0C0 employees by the year 2000. The nonelectrical machinery and equipment industry, the third
largest sector in 1960, is expected to lose employment in the future, as it did in the 1950-60 decade,
declining to 120,000 employees by the year 2000. Primary metals manufacturing is projected to show
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Table P-58
Selected Summary Data,
Subregion 9 — Chicago
(NPA Code 9, Map Code Vill)
Unit 1950 1960 1970 1980 1990 2006 2019 2020

Population ........co0ve. veesess thousands 6288 7656 8,774 10467 12370 14290 16,722 19,601
Students ............. veesnon thousands 51 £9 B89 115 130 189 - -
Tosal, excluding nudenls ........ thoussads 5,237 7597 8,585 10352 12,240 14,141 - -

Male ...l ceseacanas .. thousands 3083 3,733 4,246 5082 6,032 6,993 - -
Femaly .....c.vvnvrnernnans thousands 35,154 3865 4439 5271 6,208 7,147 - -
Tetal, 15-69 yrs. cxcl stedents.. thousands 4,490 4893 65585 6533 7,626 8881 - -
Male ......... terseacanoas thoussnds 2,210 2387 2722 3,226 3,758 4,393 - -
Femmale ......... teeenanans thousands 2,280 2506 2863 3,367 3868 4,488 - -
Tctsl, excluding rural faemn ... ... thousands 6,155 2530 8.072 10,390 12304 14236 15,673 19,557

Labor Force:

I3 ¢ .. thousands - 3,i83 3584 4,181 43811 5,540 - -
Male ..... teeseveccreacsnsaan thousands - 2129 2311 2697 3,105 3,580 - -
Female ........ .... creencaas thousands - 1,054 1272 1,484 1,706 1,960 - -

Labor Force Participation Rate:

I 1 P A percent - 63.0 64.4 636 633 62.5 - -
Mele .....c....... Craeeceaaas percent - 86.0 85.7 84.2 83.1 81.9 - -
Female .......c.civvvcannnans parcent - 408 445 44 44.1 42.7 - -

Employment {jobs):

- £ . thousands 2,790 3,33t 3728 4,243 4878 5,593 6,502 7.411
EXPOft. . eeenrvenaccnaananas . thousands 1,310 1551 163 1,754 1,897 2,057 - -~
Residentiary ............ ceaens thoussnds 1480 1,779 2089 2,489 2,981 3,537 - -

Total Emgloyment (persons) ....... thoussnds - — 3,467 4931 458534 5313 - -

Unemployment Rate ......... sees percent 40 4.2 33 3.6 3.7 4.1 - -

Personal Income:

Total ......... Ceeteeeseecanen wil. 15608 16,072 22,233 34,176 43329 70,086 101,411 147,308 211,157
Wages and salacies ..... terecanes mil. 1960$ 11,642 16,089 24,436 34,250 48,009 69,466 - -
Otherincome ..........0un. ... mil.19608 4420 6,44 9,740 14679 22,077 31,944 - -
Percapita ......c.0c00avnnn ves 1950 $ 255 29G4 38U5 4674 5,666 7,097 8803 10,733
Viages and salaries per employee . .. 1960 $ 4172 4831 6555 8,072 9843 12,420 - -
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Figure P-32. Upper Mississippi River Basin Economic Subregion 9.
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little change of employment through the years, while food and kindred products fall below their 1950
level of employment by the year 2002, jeashing a level of 165,000 emplovees. Printing and publishing,
which had just below 100,500 employees in 1960, is expested to pass 110,000 employces by the tum
of the century. Other important munufactaring industries in the subregion are transportation
cquipment, chemicals, spparel, and instruments. OF these, instruments manufacturing is expected 10
grow gapidly, while chenzicals and transportation equipment grow slowly, and apparel declines relatively
ranidly.

Among the noncommodity sectors, sesvices represent the major employer. increasing by nearly 40
percent in the 1950-60 decade. By 1990 the industry is expected to be the largest employer in the
subregion, accounting for almost i.5 million jobs and, by the year 2020, being three times its 1960
level. Finance, insurance. and real estate and gevernment are also expected to grow rag.idly, rising from
one-tenih of the subregion’s workers in 1960 to 16 percent by 2020 and are expected to be between
two and three times their 1960 level by the year 2020. These two sectors are expected to employ over |
wmillion workers.

Retail and wholesale trade are also expected to increase in employment. but not as rapidly as overall
regional caiployment. Construction is expected 10 grow at & more rapid pace than overall regional
employment, almost tiipling its jobs by 2020.

2.4.2.7 Peoria Econormic Subregion (MPA Code 10, Map Code Vil)

The Peoria subregion tncludes 30 countics in the middle of Hlinois, thiee of which are outside the Basm plan
areas. In addition to the Peoria metropolitan area, the subregion includes three smaller metropolitan
areas—Champaign-Urbana, Decatur, and Springfield.
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Population - In 1960 the subregion included nearly 1.5 million persons, 10 percent more than m 1950,
in the coming decade the popuiation is projected fo increase about ! percent annually, slower than the
rates for the Nation, multistate and Basin areas. After 1970 the subregion’s population gain js expected
to be about equal to that in the other areas, vassing 2.5 milticn in 2000, and 3.5 million in 2020. The
population gains have been and are expected to continue to be accompanicd by a net emigration, most
of which is in the young adult class between 15 and 24 years old.

Labor Foice — As shown in Table P-59, the labor forge is projected to grow very slightly during the
1960’s but to show an increase thereafter, approaching 1 million by ihe turn of the centuty, nearly
400,000 more than ijts 1960 level. The labor participation rate in the subregion, for both men and
wonten, lias been lower than that of the Basin but higher than in the Nation and multistate areas. By the
turn of the century the region’s labor participation is expected to equal that of the Basin but to remain
higher than the participation in the Nation and multistate area.

Income — Personal income per capita in 1960 was $2,200 lower than that of the Nation, multistate, and
Rasin areas; it is expected to remain relatively low, reaching $6,300 by the turn of the century. This
growth is slower than in the multistate arca and Nation, buc faster than in the Basin area,

Employment — Civilian employment in the subregion is expected to approach 1 miliion by the turn of
the century and rise to 1.3 mi'lion by 2020, nearly an 800,000 increase over the 1960 level of over
500,0Q0. The rate of employment increasc is expected to be slower in the 1960°s than in the Natien,
multistate, and Basin areas, but after 1970 it is expected to increase more rapidly than in the other
areas.

Export employment increased more rapidly in the subregion than in the total Basin m the 1950--60
period; it is expected to maintain this relationship to the turn of the century. The Peoria subregion was
the only one in the Basin in which export employment increased faster than residentiary employment m
the 1950-60 period. This, however, is not likely to continue. The projections show a relatively rapid
growth in residentiary employment, and the export-residentiary employment ratio which was 1.1 to |
in 1960 rises to 1.6 to 1 by the end of the century.

In 1960, agriculture accounted for 11 percent of the subregion’s jobs, a decline of 5 percent in the
1950-60 period. In the future years, agriculture is expected to continue its decline both in numbzrs
employed and as a percent of regiona! employment, dropping from 60,000 to 30,000 by the year 2020
and declining to 2.5 percent of employment. Mining employs a small and declining share of the
subregion’s workers. Manufacturing is the largest industry in the subregion, employing one-fourth of the
workers in 1960, The industry is expected to grow but not as rapidly as the total regional employment,
thus declining to less than one-fifth of all workers by 2020,
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Table P-59
Selected Summary Data,
Subregion 10 — Peoria
(NPA Code 10, Map Code V1)
Unit 1950 1960 1970 1930 1990 2000 2010 2020
Population ......coceviiinnseaan thousands 1,334 1470 1516 1937 2,251 2,621 3.079 3,645
SIUDeNS .ivisennanranranans thousands 33 45 n 100 99 108 - -
Total, excludingstudents ........ thousands 1,301 1425 1545 1837 2,152 2513 - -
Male ..ucvienrrannenencnnnns thousands 642 692 73% 892 1,053 1,233 - -
Female .....ccoiivinnnannens thousands 659 733 810 944 1,099 1,280 - -
Tow!, 15-69 yrs. excl. students..  thousands 882 883 942 1,134 1,207 1,521 - -
Male ....ooveiinnncnnnaaes thousands 433 424 443 549 634 745 - -
Female .....coveernnnanan . thousands 449 459 493 585 663 775 - -
Total, excluding rural farm ...... . thousands 1098 1,283 1454 1800 2,126 2,508 2976 3,553
Labor Force
1+ thousands - 573 577 678 804 953 - -
Male ...ieirniicrannnanas ... thousands - 395 372 430 514 609 - -
Femate ... .. .ciivinnannes «... thousands - 178 205 247 290 343 - -
Labor Force Participation Rate
) ] -1 cevaen percent - 60.4 61.8 6C.2 62.4 63.0 - -
Male ....oiniiiiiinnriencnnnns percent - 84.9 85.6 79.6 82.2 82.6 - -
Female ......ccovviinnnncann percent - 368 411 42.3 438 443 - -
Employment {jobs)
Total ...... Cetectaninnantanan thousands 491 524 584 696 816 958 1,125 1,311
EXpPOrt. o i v iteerecnccnacenns thousands 221 246 265 296 327 375 - -
Residentiary .......cec0cvucuass thousands 270 278 318 400 489 583 - -
Total Emplcyment (persons) ....... thousands - - 542 661 775 910 - -
UnemploymentRate .......o00n.. percent 3.2 4.2 59 25 36 45 -~ -
Personal Income:
TJotal ........ Ceetecretancaana mil. 1960$ 2,430 3219 4,782 7403 11,004 15598 24,793 36,443
Wagesand salaries .............. mil, 19608 1,794 2,360 3,443 5,224 7,593 11,403 - -
Otherincome ........c.covuene mil, 1960 $ 636 859 1,339 2,239 3,411 5,195 - -
Percapitd ....ccevevuecnians .. 1960 $ 1821 2,189 2959 3853 4,888 6,333 8,052 9,297
Wages and salaries per employee . .. 1960 S 3652 4505 65900 27510 9,306 11,903 - -
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Figure P-33. Upper Mississippi River Basin Economic Subregion 10.
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Nonelectric machinery and equipment is the largest manufactering industry in the subregion, and is
expected to remain so through the turn of the century, even thot-h it is projected to grow miore slowly
than overall manufacturing. The food and kindred products industry ranks second in manufacturing
employment, but since it is not expected to change its employment through the end of the century, it
loses its second rank to the rapidly growing electrical machinery and equipment industry by 1980, The
stone, clay and glass products and fabricaied metals industries also have large numbers of employces,
and the latter is projected to grow refotively rapidly. Growth in the primary metals industry is expected
to put it among the larger manufacturing industries, reaching 13,000 employces by the year 2000;
services, now szcond to manufacturing in employment, is expected to be the largest employer in 1970,
By the year 2020 services is projected to provide over 400,000 jobs.

Retail trade is one of the largest of the noncommodity industrics, but it is not expected to increase
as rapidly as total regional employment. Wholesale trade is expected to increase more rapiciy than the
retail component, more than doubling in employment for the 1960-2020 period and increasing its
share of the subregion’s employment by almost i percentage point. Employment in the construction
industry is expected to grow more sapidly than regional employment until 1990, but to slow down in
its growth thereafter. In numerical terms, construction employment is expected to increase 0 two ang a
half times its 1960 level of 30,000 by the year 2020.

Governnent is expected to be the most rapidly growing sector in the subregion, reaching 165,000
by the year 2020, six times its 1960 level; it is expected to risc from 20 to 30 percent of regional
cmployment. Finance, insurance, and real estate is also expected to grow rapidly, quadrupling its
employment in the 1960-2020 period and increasing its share of total eployment from 4 to 7 percent
in the same period. The transportation, communications, and public utilities sector is not expected to
increase its employment, thus rapidly declining as a share cf regional employment from over 7 percent
in 1960 to 3 percent i the ycar 2020.

2.4.2.8 St. Louis Economic Subregion (NFA Code 11, Map Code Vi)

The St.

Louis subregion includes 27 counties in the southwestern part of Illinois and 43 counties in the castern

portion of Missouri, six of which are outside the Basin plan arcas. Although most of the counties are agricultural, the
economy is dominated by the urban-industrial complex of St. Louis, the ninth largest metropoli an atea of the

Nation.
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Population — The subregion’s population, which was 3 1/3 million iri 1960, an increase of more than 10
percent over the 1950%, is projected 1o approach 6 million by the turn: of the century and 8 million by
the year 2020. The past and projected rate of population increase is lower than that for the Nation and
total Basin but about the same as in the multistate area. In spite of the population growth, the
subregion has experienced net emigration and is expected to continue as an emigrant area.
Labor Force — The iabor force in the subregion is expected to grow less rapidly than in the Nation,
multistate, and Basin area, increasing from almost 1.3 million in 1960 to over 2 million at the turn of
the century. The participation of regional population in the labor force has been and is expected to
continue at a higher r-*2 than in the Nation or multistate arca but lower than in the total Basin zrea.
This relationship helds true for both men ad women.
Personal Income — Personal income per capita has been and is expected to remain lower in the
subregion than in the Nation, multistate, and Basin areas. Per capita income is prejected to increase
slower than in the Nation and multistate area, but faster than the rate of increase for the Basin between
1960 and 2020. As shown in Table P-60, in 2020, per capita income in the area 1s expected to approach
$9,700, compared with $2,200 in 1960. Totai personal income in the subregion is projected to increase
at about the same pace as in the multistate and Basin area, but less than in the Nation, even though in
the 1950-60 period, the regional personal income increased at a slower pace than in the other areas.
Employment — Civilian employment in the subregion is expected to increase from over 1 million in
1960 to over 2 :nillion at the turn of the century and to approach 3 mitlion by 2020. The projected raie
of the subregion’s employment change is higher than that of the multistate area. about the same as the
Basin’s but lnwer than in the Nation. In the 1950-60 decade the suuregion’s rate of employment
growth was lower than in the other areas.

Export industry employment grew very slowly in thie 1920—60 period but is expected to rise mote
rapidly. Residentiary industry employment is expecicd to grow faster than in the remainder of the
Basin, as well as faster than export employment. The amount of residentiary employment in relation to
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Table P-50

Selected Summary Data,
Subrgion 11 — St. Louis
iNPA Code 11, Map Code V1)
Urir 1950 1965 1970 130 1S90 00 o't} (1) 2020
Popelation .. . ... . ......-aea. . thouwsands 3002 3329 382X $£35&8 5065 5545 6,134 7.785
Stodmts . ...iicen cecinaes thousends 23 <8 89 22 H 140 - -
Tora, excludng3todnts . ....... thousands 2973 37285 3740 4231 499 5.7C5 - -
e i weans thousands 1450 1581 1804 2059 243 28C4 - -
FOMe eeiee v eneiunnn shousands 1,000 a8t 1,106 1268 1456 1.697 - -
Jowl, 15-60 yrs. excl. stodents .. thousangs 2052 2052 2302 2617 2936 3463 - -
e i reeeienen theunds 1513 1683 193% 2172 2516 2,901 - ~
Fendle ... oo, thousands 10653 1071 1,397 1347 1529 1,766 - -
Tota], exchodingrol faem .. ... .. thowzands 25389 2038 3573 4,137 4851 5,635 6542 7.612
Laboe Foroe:
TFowad .. e ... U-Ousands - 1255 13359 1589 1203 2,09 - -
Wae . aiiioin. i thousnds - &1 843 1905 1i5 1,358 - -
FemdPe ... ...... drcenavroe e shourands - 403 486 563 632 750 - -
Labor Foroe Particioation Rate:
- > P percent - 584 86 €02 603 610 - -
MM il e iieeeuaan percent - 826 202 728 796 02 - -
Fermiz .. ... .iciicaninenn prioent - B4 406 a9 4§24 425 - -
7 mpioyment (Zobs):
TOWE . . vecee nnimaminn ... thousands 1.144 1175 135 1585 1,82 2,110 2422 2770
Expoft.. ...t aunna thousands 520 k3 s87 615 67 760 - -
Read:niidy ... .. eeeuwcnon-n thousands 603 623 770 98 1,134 3,320 - -
Torl Employment fpersons) . ... .. thozrcands - - 1316 1556 1,731 2,005 - -
Upsrnployment B2te ... ... ..... perosnt a4 46 29 40 40 49 - -
Personad Income:
Towd ... i iiecinas mil 19608 52339 7,181 11,113 16567 24214 B0 52652 75342
Yogesandsalaees ... L.l mi, 19805 2851 50228 7668 11343 16365 24511 - -
Otherincone .. .. ._...ao.... milL 19508 .549 2,153 3445 52iS 7743 11535 - -
Percapits ... .oinisaan..n . 1)6CS 1,798 2,i57 2903 3895 4781 6,167 7320 9,678
Viages and salarics per employe? . .. 1980S 3367 4250 5552 7153 9037 11615 - -
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expuni employment is expocted to nise from about s residznizny per Ine expost emiploy ecs in 1960 0
nezsly nine {o five by the tam of the ventery.

Agicultura] emplovment declined by moré than one-thind during the decade of the 193¢
decreasing its share of the subregion’s employment from £2 to 7 percent. A continued, but-net as
preapsicus x dedine in smricsliure is projected, so that tir industry employment diops by anutha thid
o the year 2000, declining to kess thzn 3 pervent of anployment. Mining cmploynicst dropped to less
then 14900 in 1960, half its 1956 kevel, dut it B not expactad to decline fustner in the future.
Manufscteniag is the larsest emplover in ihe subregion: it provided nearly 339,000 jobs in 1960, a
guaster of 1uta] employment. While it is expected te zrow o approach half a million jobs by 2020, this
indicates a £l 10 20 percent of the subregions employment.

The brgest manuf2ciuring industry is transpertation equipment which, partly becaese of Ee
acrospace manafacturing activity in the St. Louis 2rea, increased by two-thirds in the 1950 6D period.
The mdustsy B projected to pass S3.800 emplorocs by the vear 2000, 60 percent more than thz 50,500
Tevel i 1960, Food and kindred predusits manufacturiag was thie seound lasgest manufacturing induotey
i 1960. However. employment in this sacior is not expacted to increase in the future, se that it codes
its sank 10 nonclectiic machineny which is expected to double :n employment Juring the 1960 2000
decades,

Cther lrpe manufactuning industries in this diversified arez are primary and fabricated metals,
ehectrial equipment, chemicals, and printing and publishinz Al expected lo invease in employnwent,
while apparel. beather and phastics producis and stone. chiy and glass producis are all expected to
decrexse in employment siz2 in the 1960-2000 period.

Servives, ranking second to manufacturing in empleyment in 1960, is projected te b in first place
by 1980. Beowaen 1960 and 2020, services is expeited to increase by a factor of nearly three, growing
from 240,600 to 950,000 and rzising its share of regional amployment from vpe-6ifth to more than
one-thind. Retail trade is axpected to slmost double from 180,050 to 330.000. between 1960 and 2020,
but in spite of this grewili, 5 projocted to decling ss 2 share of the subregion’s o) empioymeni.
Wholssale trade is expected o triple in the same pesicd. slowly increadng its share of emiployment to
1990. Goverminer: is expectad to be the fastest growing employer in the arca increasing by a factor of
five between 1960 and 2020. This growth from 37.000 0 333,000 indicates that is sharc-of the
subregion’s employment rises from 5 16 12 percent.

Finance, insurance and real estate is expected to grow by three and a half times between
1960 - 2029, rising from 56,000 to over 225 000 and doubling its 1960 share of 4 percent of regional
employment by 2020. The construciion industry is expected to empluy almost twice as many woikers
in 2020 as in 1969, increasing to more than-120,000 but remaining at about a constant 5 percent of:the
subsegion’s employment. Transportativn, communications and pablic utilities is expected to deckine
from about 8 peicent of 1960 regional employment to 4 percent by 2020, while retaining 2 nearly
constant level of woskers at just below. 160,000 through the entire pariod.
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Section 3
AGRICULTURAL ECONOMY OF THE
UPPER MISSISSIPFI RIVER BASIN

3.1 Introduction
2.1.1 Objective and Scope of Study

This discussion of the agricultural activity within the Upper Mississippt River Basin fur specific future time
penuds provides a basts fur estimating the agricultural land and water nceds tu'mieet the public demand for fusd and
fiber. Projections of the agricultural econumy suggest land-use and crup-distributivn pattcins, estinnate the rural fann
population and employ.nent, and provide an evaluation of total agricultusal production in the Basin, The dire.t
nurpuse of these studies 1s to assist in evaluating the impuortance of alierative water resouice imestment programs
to help meet some of the various objectives and desires of local citizens and the public at large.

The general procedure was to determine the demand for agricultural products, determine the supply
potential-that is, the productive capacity of the Basin, and then point vut ways Basin farmers might vhouse to
meet demands considering the resources at-their disposal and the costs they must sustain,

Essenually, this procedure followed three phases. First, estimates were made of nativnal requirements for food,
feed, and fiber and the regional location of the production. Based un the nativnal requirenients for the years 1980,
2000, and 2020, USDA esuniates were made of the share of national demand for varivus agricultural products whicl:
will have to be supplicé from the Basin. This estimate reflects the comparative advantage of this Basin in feed
production relative io other regions of the country the interregivnal competitive facturs such as land piodudtivity
and processing and marketing costs. Second, the prucedure required an analysis of the produdtive capacity of the
Basin service area to produce food and fiber. This involved an estimate of the yields of the varivus csups which could
be expected from the various scil groups and the costs of obtaining those yields under average weather and
management conditions. Third, the demand anc supply possibilities were brought together in a computerized.
analytical system designed. to simulate he decisivn process of the producers who cuntiul the resvuices and have to
meur the costs of meeting the demands. The results of the computer program provided the estimates of aroductivn
of the several crops in the varivus regions of the Basin. Labor requirements were derived fiusa the crop pattern and
associated crop and livestoch production. Population estimates were derived from the empluy ient pattern,

3.1.2 Relationship to Appendix N, Agriculture

The information contained in this part of Appendix P, provides a summary of the sgneultural economy and
some additional detail on projection methodology. It was considered that those using this appendin would be
converned with methods and projectivn figures, while thuse using Appendix N would be primarily interested in the
agricultural economy and in the significrnce of water resources for that seutor. Therefure, at this puint, Sectivn 3
dous not discuss the water resource potential for agriculture, however, Section 9 of Appendin N does discuss the
mpact- of the proposed plans of water resvurce develupment on the several econumic secturs, induding agriculture.

3.2 Methods and Assumptions
3.2.1 Basin Geographic Organization for the Study

Section 2 of this appendix provides full discussion of the spatial organization of the Basin and the following
summarizes that information. Figure P-3 indicates the geographic location of the Basin plan areas. Figure P23
indicates the location of the economic subregions.

3.2.2 Methedsiogicai Approach

For explicatury purposes this methodolugy discussion emphasizes the projectivns of demand for, and production
of, feed grains.

Feed-gramn demand and roughage needs depend on che eapected consumption of livestolh products plus expert
demand. The Economic Rescarch Sevive estimated that the nativnal demand for meat, milk and eggs will increase
about three times by the year 2020. Part of the national demand was then allocated to the Baam, one of the 16
major water resource regions in the United States. The allocation was based on historival trends in regional
production, with special attention to regional shifts in production and in the export balance,

Feed-crop production was estimated on the basis of the livestuck pruduct requitements, aveurding to the ration
deémed most applicable for cach region. The feed-grin levels reflect estiniates of futuze hyestuck feed efficiendies in
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convesting feed imto livestock products. Improvad livestock breeds, better feed manegement, and improvements in
crop varicties dre expected to reduce the feed-grain requiremients per unit of livestock products produced. In
accordance with these considerations, and following the expected subs:antial rise in meat consumptiois, the
requirements for feed grain in the Basin were estimated <o increase in 2020 to about two and three-quarter times the
195961 average produciion.

While this report presents sesults in terms of feed grain, feod grain, roughage, and specialty crops, tlie projection
technique required estimates of specific crops. Feed grains, for example, consist of cor grai, sorghum grain, oats
and barley in varying proportions according to the livestock cnterprise and the climate and soil potential for
producing the crops. Thus, the demand side of the study was translated into the production framework in terms of
twelve different crops, including wheat and soybeans. hay, pasture, and silage as well as the-above feed crops.

The supply side of the study hinges on thie preduction potential of the land resource in the Basin. One of the
first 1asks was to take an inventory of the existing crop and pasture land base which was provided by the Inventory
of Soil and Water Conservation Needs undertaken by the USDA in 1953, This inventory identificd the kind and
acreage of soils in the major Land Resource Areas.

Land Resource Areas may involve all or pari- of several counties Each areu is characterized by similaiity in
climatic conditions and contains soils of a comuinon origin. (See ¢ ussion in Appendix N, Agriculture, and
stibsection 3.3.3 of this appendix.) Land Resource Area 90, for example, identifies a group of soils found in central
Wisconsin and Minnesoia. This region generally contains relatively poor sails and experiences a cool, shori growing
season which imposes severe restrictions on agriculture, Land Resource Area 108, on the other hand, identifics a
grcup of soils found in central llinois and lowa. The area is characterized as genzrally containing fertile soils and has
a climate conducive to bountiful production. With a favorable annual precipitation pattern, it is one of the
outstanding grain-producin_ regions of the world.

Wirkiin cach LRA the soils are grouped into homogeneous economic classifications, Land Capability Unit Groups
(LCC Groups). The soils within a group produce similar crop yields, have similar production costs, and are
characterizad by similar inhibitory factors. These inhibitory factors include:

(1) Wet.— needs drainage.

(2) Droughty — needs irrigation.

{3) Flood plain ~ could benefit from flood protection.

(4) Erosion problems associated with slope characteristics and soil texture.
(5) Other ractors, such as chemical limitations and stoniness.

Not 4ll of the land inventoried in the USDA investigation will be available for agricultural production in 1980,
2000, or 2020_ Land requirements for-urban residences, industry, transportation, and recreation are increasing rather
substantially, Therefore, the land area available for agricultural production was reduced. Based on the relation of
urban population growth to land area change and considering the projections of various plarning agencies, this trend
is likely to continue (Table 1*38). After deducting the land required for urban development, the remaining crop and
pasture land was considered available for use by those crops which could be grown on it most efficiently, under
assumed management and technology.

For cach LCU group available for crop production, the yield potential was estimated for each crop and pasture
nse, considering the fertilizer requirements associated with cach crop. The projected yields were based on expected
technologicai changes and represent average norimalized yiclds that reflect the normal climatic, disease, and insect
hazards that are expected to affect yields in the future. The costs of production for each crop for individual LCU
groups were also estimated. These costs were composed of preharvest and harvest costs, and where appropriate, the
specific cost whick would be incurred in attempting to farm difficult land slopes in some soil groupings.

For example, Land Resource Area No. 90 in the northern part of the Basin contaiits a soil group, designated
272, which is well-drained, course-textured, shallow to bedrock—a gravel soil of the uplands. If by chance it were
placed into production ol corn in 2000, it could produce 46 bushels per acre under average management at a cost of
99 cents a bushel. Land Resource Area No. 108, on the other hand, in: the lower central portion of the Basin
contains a soil group, designated £3. By the year 2000, it was estimated that it will be able to produce 136 bushels
per acre at a cost of about 51 cents per bushel. Other crops compete for the use of these soils but at certamn costs
and with corresponding yields. The quesiion is to determine what the rational farmer, trying to maximize s return,
would choose among these various alternatives cons.dering his soils and costs, the market demands, and his ability to
compete. Over the long run it was assumed that the farmer will tend 10 choose hat set of crops which will be most
economical in the use oi the resourreus at iis disposal. Over the long run the various alter.:aiives have their
opportunities to be considered and tested by the farmers by a trial and error method. But the “long run” was not
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available 1o make projections. The substitute for thiS economic piocess is @ computerized program designed to
simulate the process of choosing from among t'.c various alternatives. The program is the computer’s form of the
econontic budgeting process wherein the resources and-associated costs and yields are brought together, compared,
and the least costly sei of crops in terms of resource use, identified and selected as representing-the tesuits of the
farmer's decision process. . .

In the oversimplified example presented here, it is apparent that the Land Resource Area No. 90, with sl group
#72 probably is 00 costly to use until the more efficient resources are at work. On the other hand, soil group =3 i
LKA No. 108 would be most efficiently u.ed in production of corn grain. The program takes all the demands and all
the resources, compares their costs and-yields, then produces a sofution wherein each soil is assigned to supply the
crops it can produce most efficiently. Taken into consideration are the farm production capability and cost of cvery
other soil when considered in every possible combination that would meet the toial demands placed upon them.

As must be evident, the basic spsce-geographic tool for the agricultural analysis is the Land Resource Area,
Information must be provided, however, on the Basin plan area delincation as well as by econoiic subregions. (See
Figures P-3 and P-23 and discussion in subssction 3.2.1.) The program solution was reaggregated mto the several
geographic units on the basis of the percent of respective land classifications in each economic region and plan area,
based on the description of the Land Resource Areas in each of those units, the crop and pasture Jand acreage, and
the acreage, yield, and production of each crep. i

The projection of livestock production was made by several classes of livestock-and by Basin plan area. The trend
of production was determined for each Basin plan area for beef and veal, dairy cows, sheéep, hogs, and for poultry
and egg production. These trends were then related to the production of: feed crops in each Basin plan area. Thus,
the projection of livesiock was tied to both the historical market and production relationships and te the projected
location of production of critical‘feed crops.

Following the projection of crops and livestock, it was necessary (0 determine farm employment and population.
Farm employment estimates were deveioped from the crop production costs which were associated with the specific
acreages and crops which came into the solutiun. For example, in 1980, it was projected that corn grown on LRA
108, LCU Group 3, would 1ake about 5% man-hours per acre. By estimating the labor requirement for each crop m
the same way, it was possible to compute the total iours of labor required to produce the crops needed to meet the
demands for 1980. After adding man-hours required for livestock, other crops, and oveihead labor, the total
man-hours were converted to employce equivalents using the estimated man-hours per agricultural employee
projected for 1980 by the Ad Hoc Committee. Employment for 2000 and 2020 was based on the Ad Hoc

-Committee productivity projecticns in conjunction with Basin production. Population was deived frem

employment on the basis of historical employee/population ratio extrapolated tv the year 2020,

The preceding cutlines the procedure followed to project agricultural activity under the present conditions of
water resource development. Appendix N, Agriculture, summarizes the way the projections were used to dentify
water resource problems associated with agriculture. That appendix suggests ways in which water resource
development might affect Upper Mississippi agriculture, the farmer, and the people who depsnd on that area for a
food supply.

3.2.3 General Assumptions and Limitations

The projections of agricultural activity in the Basin were made on the vasic assumption of a growing and
ircreasingly prosperous population which will demand miore and more goous and services. The specific assumptions
are within the context of the outlook for the United States as suggested in Section 1 of this appendix. Projected
demands for agricultural products reflect best estimates of consumer preferences, labor, and other resource
efficiencies, and rates of technological developments in both mechanical-physical areas and in the bio-chemical
fields. No doubt, pressures on resources may well induce new, unexpected changes in technology, m planc and
animal breeding; yet, the material here assembled offers an informed judgment, on information available today,
about the nature of things to come.

‘The Economic Task Force of the Ad Hoc Water Resources Council Staff provided data describing the economic
milicu within which this Basin will find its markets. This is the source of projected change in agricultural output per
farm worker. Prices for agricultural products have been taken from the adjusted normalized prices of the Water
Resources Council, dated April 1966. Cost data, on the other hand, represent 1963 relationships because they were
developed before uniform standards vsere provided for Basin studies.

Perhaps the most iinportant assumption in this study is that market forces will play an increasing part n the
decisions of f.rmers. While the impact of present trends in government programs influences the projections for 1980,
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and 10 a lesser extent for 2000, the projections for the year 2020 represcatt ihe markes place in action. Society may
desite the agricultural economy to deyelop otherwise. By providing an analysis based largely on economic criteria,
society will have a better basis for developing and choosing other, and perhaps moze rational, ac::un programs.
The critical assumptions used in this study are outlined below, Beginning in subsectien 3.6.1.1 s a discvssion of
the effict of changing seme of the most critical assumptions.
(1) Assumptions that affect demand for foo: and fiber.
(a) The national population will increase between 35 and 40 percent during each 20-year peried.from
1960 through 2020 as shown in Tabie P-61.-At this rate, the populition level for 2020 will be-179
percent above the 1960 level. :

(b) National personal incomie in 1960 dollars, Table P-61, below, will increase over ienfold between
1960 and 2020.

(c) Irereased per capita food consumaption will occur in lower income groups until 1980.

(d) A general shift in consumption patterns will vecur over time. For example, pecple will probably
consume more beef and poultry relative to duiry products.

(2) Assumptions that affect the supply of food and fiber.

(a) Basic agriciftural land availability will be in accordance with the National Inveriory of Soil and
Water Conservation Needs with appropriate adjustments for projected land withdrawals for urban
and other uses. Table ~58 indicates projacted urban fard use.

(b) Projected crop yields.and costs are relevant estimates of futere technology employed in farming,
based primarily on increased adoption of presently known techniques.

(c) Fixed livestock feed rations and feed efficiencies were assumed for cach class of livestock
uniformly throughout the Basin.

(d) Farmers will continue to incur cosis to prevent significant losses of soil producing capability
tlirough erosion, depletion, infertile outwash, and- other factors causing deterioration of soils and
reduced yields over the projection pesiod.

{e) In order to demonstrate the potential economic impact on aericultuic of water resource
development programs (isrigatior, drainage, and flood protection) projections were developed for
two alternative assumptions about water resource acvelopment: (This portion of Appendix P is
concerned only with “1” below; see Section 8 of Appendix N, Agriculture, for more detail
concerning “2” below.)

1. No additional water resource development beyond that for which construction planmng funds
had been appropriated in 1966.

2. Water developments permitted freely wherever they would permit reduced onfarm costs or
where required to meet production demunds placed on the Basin.

(D) Over the long run, it was assumed that farmers would tend to organize their resources to minimize
production costs and thereby take advantage of the Basin’s comparative advantage for agricultural
production. However, it was further assumed that changes would not occur in any drastic or
dramatic way. Thus, friction elements were imerposed to-require at least 50 percent of the 1959
production on any land resource for 1980, about 25 percent for 2069, and no restrictions in 2020.

(g) The institutional framework of the Basin and the Nation are assumed to remain reiativeiy constant
over time.

The major limitations exisiing in the study and this report are: (1) the assumptions express relationships that
may not hold true in the distant fuiure due to currently unforesecable changes, (2) the sensitivity of slight

Table P-61
Population and Personal Income
in the United States — 1960,
With Projections for 1980, 2000, and 2020

Item 1960 1980 2000 2020
Population {million) ............coiiiiiiiinn, 180.0 2413 333.0 460.6
Personal income (billion 1960 dollars} ............ 399.0 989.5 2,218.4 4,854.1
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assumption changes on the budgeting model are not known in sufficient detail, and (3) the array of relevant
alternatives, other than water resvurce development prujedts, for pruduction cust redudtions and for meeting fuud
and fiber needs are not considered adequatcly.

3.3 Agricultural Characteristics of the Basin
3.3.1 Climate and Topcgraphy

The distribution of rainfall varies considerably within the Basin (£igure £~335). Annual precipitation ranges from
less than 25 inches in the headwaters arcas to more than 40 inches at the confluence -with the Ohio River.
Cold-to-warm temperatures, dry-to-huraid climates characterize the region. Winters are wuld and summers warm or
hot. A greater proportion of the rainfall occurs during the-spring and summer seasons.

Frost-free_periods are extremely short in the nortliern part ef the Basin (Figure P-36). In the northern part of
Wisconsin, the average frost-free peried 1s less than 100 days. In lower Elinois the growing season is twice as long.
Average frost depths are more than 3 feet in upper Minnesuta and Wisconsin and are less than 1 fout in Missouri and
lower Hllinois.

Wide differences in precipitativa and-temperature have a pronounced effect on the adaptability of crop and
livestock production to.specific areas. Likewise, the climatic differences have a significant effect on the formaticn of
the soil, runoff, erosic 1. infiltration,.and leaching.

The Basin 1s charactenized by large areas of nearly level to gently rolling plains. Only occasionally small amounts
of land are found with steep slopes. These occur mainly in the unglaciated area of southwestzrn Wisconsin and
northwestern 1llinois.

3.3.2 Type of Farming Area

Agriculturally, the Basin is most important as a producer of feed grain, livestock and dairy products. The Basin
contams major portions of two well noted type-cf-farming-aress. They are the Corn Belt and the Lake States Dairy
Region (Figure P-37). A portion of the Lake States Forest Area is included as well as small arcas of grazing and tiuk
and truit farming. Climate and the productivity of the soils are important determinants of the kind of land use
possible. -

The Corn Belt area 1s important not only {rom the feed-grain producing standpoint, but is equally important for
13 feed-livestock production. The dairy region is located near some of the major dairy product markets. The soils
and the growing seasun m the northern region of the Basin are well suited to a pastoral agriculture. Ty pe-of-farming
areas generally change according to the economic climate for various agricultural commodities, nevertheless, the
locatisi-and productivity of the agricultural fands are important determinants of patterns of agricultural production.

3.3.3 Land Rescurce Area

The agricultural lands of the United States are classified into Land Resource Areas for agricultaral research,
planning and farm practice recommendation purposes. A Land Resource Area is a geographic unit of land, usually
several thousand acres in extent, characterized by a particular combination of patterns of soils, climate, water
resources, land use, and types of farming. The Land Resource Area is also distinguished by the types and severity of
so1l management-problems, The Basin contains all or important parts of 17 LRA’s (Figure P-38). They are shown in
Titble P-62.

LRA’s 88 and 93 in northere: Minnesota and northern Wisconsin aie in the Lake States Forest Area. The parent
material for the soils in these two areas is Wisconsin glavial drift. The climatic conditions cf short growing seasons
and deep frost severely limit crop and forage production in these areas.

LRA’s 90, 91, and 95 are in the Dairy Region of the Basin. The soils here also have their origin in glacial drift. In
LRA 95, a loess, 2 to 4 feet thick, occurs over the glacial drift. In LRA 95, fruit and truck crops are prevalent
because of the metropolitan Chicago market and the more temperate climate.

The rest of the LRA’s except for LRA 116 are in the feed and grain crop growing area. Most of these soils are
denived from glacial drift or deep luess. The combination of favorable climate and productive << iis make these arcas
important agriculturally. Some of LRA 116 occurs in the Meramec Basin in Missouri, The soils in this LRA are
derived from limestone and shale and are not as productive as the glaciated and iuvo...! <oils of the rest of the Basin.

3.3.4 Present Agricultural Development
3.3.4.1 Farm Size and Vaiue

The aveirage farm in the Basin in both 1954 and 1959 was slightiy ;ore than a quarter of a section in size, about
two thirds of the national average. The average size increased about 10 pe..eut between 1954 and 1959. Among
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Tabla P62
Land Rescurce Areas in the Upper Missisappi River Basin
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Basn plan aicss st sy wansed slmost 106 acses, from a fow of 151 aures i 2he Biz Muddy plan ares 5o 2 high of
23 acres i the Fox, Wyacondz, and Fabius plan area.

Ehe naostment 2 Lind and busldings pes auee i 1939 merxped 'S230 1n the Basin, twiee the mationad average
motaxnt. The Baan plan srca smvestiients aveiaged fiom a I o $76 pes aure in the Chippewa and Blach. plan
area to S371 in the lilino:s River phin area,

3.34.2 Farm Tenure

Theee are shghtly mwre than ene hall miilion farm operators in the Basin, The nember-décreased about 65
thvasand-betncen 1954 and 1939, The Basin acccunts for 14 pescent-of the Nation™s farm operators. However,
mwre than 18 pacent of the Naton's fa us operatid on full-tenant basis are found in the Basin, indicating that
owneohts may be suaenhal more paaahunt m the Basin than m other parts of- the country. Only 8 pércent of the
fanns are operated by managers.
3.3.4.3 Commercial Farms

The Basta contaas 422 thousand commeraal farms, representing $2 pércent of the fanms In the Basin, A
womietadal fana in 1939 was dedined as one un which-$30 ur more was gros.ed, Part-time-farmicrs were excluded

whu wathedae than 100 days off the faim ur camned more from off-farm workathan from products suld frum the
farus.

3.3.4.4 Fertilizer Use

Shghtly anoic than 23 nullon acres were fertihzed m the Basin, representing an acreage equal te 40 percent of

the Basin's vtopland or one fowt ., of the Basin’s acreage m farms. By census definition, an acre was fertilized if any

conimcietal rertilizes and ferulizer matenals, ndduding roch phosphate, were applied. About 2.6 million tons of
comniereal fertizer were applicl on farm laad m tie Basin sn 1959, representing 13 pe:cent of the tonnage.in the
United States. Tie ceasus data reflect the tonnage of fertilizer purchased and not the actual nutrients applied.

3.3.4.5 Farm Population and Employment

15 Rural Farm Population. Shightly less than 2 millon people live on farms in the Basin. Compared with
1940, the 1960 nu  tarm poprdation is about one miltion smaller. The change over the 20-year period
i comsistent wath the nationa: -.end of absolute reductions in farm residents. Farm resident definitions
were more restricdve e 1900, bat vnly about 6 percent of the reductions was estimated to result from
the delimtionat Jhange, The trend woward fewer but larger farms and the age distribution of the existing
farm population away from the Juld-bearing aze are important, variables in the population decline.
Males outnumbered females in all census years,
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12} Rerd Faon Emplovement. Agmkalturs] fzmm eonpls oxnt follorad mudh ik sz pattan v 1950
to 1960 x5 th e fanm popublien, SEhth more thun 609 themsard surliess were lnted o e Bran
by popebiticn cemius for 1960, The tochnokgical sowlztien m sxziceliore ks Ind the elfed of
incrcasing the kbor produocifvily m agrtouitare A sl Favrmor vosld predoce suflbuent food ivs 37
peopde in 1956, Since 1920, il onipat por mundiour b mceasad fousfold. The prodoamty ol the
Apencs fxem woskers moressad 63 peroent 2 yeoar altar 1950 wbik the-oatjut por imenlice m
ronzmicoitara] idusiry maczsed zhout 2 poreerit per yeas. Tie great stde in bibor prodecinaty
liser=lly bees produced imoluntaiy underemploymen: m 2zcaliore. Do ‘o e bsrze praducingy zaias
i zziceltare, Wi 2onculicral labor force contains many workers waileblh fo1 punfamm jubs. Part-imme
f2rminz & bevoming 2 vommoen practice. in the Upper Misdusippt Badn, 2 in wilizr Bagns m mdusticd,
states, the combination of fam work and nonfanm wosk & increasnz in mmpoitance.

(3} Type of Famm Employment: In 1959, the Census of Agrvelture lists 576 thouwsand fzim wotders in the
Bagin. Fulltime hird wotkiers omrumbeod sasorel sokens in 1959 ghe rowase was tiue n 1954,
The absolete aumber of regubyr full-time Bited workens was cssenticily the sae sz Jie 19533 and 195392
Census for ere Natio:t, The Bane, however. had a seduction of more than 135 pareent foz this trse span,
The reduction in scasomal workers over this tiee period was net xs proncamad in the Basin ssiticas for
the Nation. Famiy workers represent the mjor porfion of the employnent on fams, Moz tliza 30
pereent of the workers on farms were cither e {0m operator o1 members of his family. The Baan
azcounts for about 13 percent of ali family workers-in e Nation hut vonly zhout six peicent of the
hired workess. The use of hired hielp would appear to be more prevaient in other asexs. Fars in the
Basin cre predominantly family size. The crop amd fivestock production patterms are such that wedh
Joads can be distributad zomewhat over the year, therehy reduding e overall hited Locs sequuentent.

2345 Value of Farm Products

(1)- Value of all Fam:Preducis: Azeiculture on ihie famm was a-3% biliion dollar business in 1959, Sales fose
abaut one billicn over 1954, In both 1945 2nd 1959 the Basin accounied for 17 percent of the. Nadsion's
gross sgricultural sales. The prices-received index for ali famm products dropped six points between the
S:year census, therefore, gross sales increased one billion in spite ef Joswer prices.

(2) Value of Crep Production: Sales-of crops in the Basin-in 1959 amounted to % billion dollars, an
irercase of shoui 150 miilfion over 1934 crop sales. During the 3-year.census peried, the pricey-received.
index for all crops declined 21 poinis and the feed-grain dropped:alimost-30 points. Even though these
was increased crop production in the Basin, the value of sales did not:ingrease significantly due to lowe.
prices for the crops in 1959: The Basin accounted for 11 percent of the Nation's ¢rop sales in both 1954
and 1959.

3.3.5 Value of Livéstock and Livestock Products

Livestock and livestock products sold in the Basin in 1959 amounted to 3.7 biilion doilars. 830 million more
than the 1954 livestock sales. The Basin accounted for one-fifth of the livestoch and livestock product sales m the

‘Nation.

‘Livestock sold alive accounted for 70 percent of the total livestoch and livestock product sales. oty dud the
number of livestock sold increase from 1954 to 1959, but the prices received inden rose 30 points for Rici. -« -imals.
The increased sales in pait reflect the price increase. Qne-fourth: of the Nativa's livestoch sold alive was produced m
the Basin.

3.3.6 Land Use

In terms of physical land arca there are 189 thousand sgare miles of-land ur approximately 121.0 nulion acres
of land. The Census of Agriculture indicated that there were 96.3 million acres 1 Tarms in 1959, The difference of
about 25 miilion acres is made up of urban places, public lands, and vther private holdings not considered farms by
the Census of Agric.iture. The following discussion relates to the 96.3 million acres considered by the Agrnicultural
Census.

3:3.6.1 Major Lard Use

Seventy percant of the fand in farms in the Basin is.cropland. About 3 percent of the ciopland was left idle m
1959. Ten percent of the cropland was used for_pasture only.
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3.35.2 Prncipal Cropland Use

Fens sl e cacry 141 a0as of wropland m the Baoin wete deveted to wom m 1939, Hay aups were groan on
Sl 3T porectt o da wavpland. Oats and svbeans rankad fext as mmportant asas of wrophind. About 3 perceni of
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CORIGIAL

3.36.23 !migated Land

Ordy 63 ilwasord acros wae gigated m 1939 o the Basin, Very few field crops a»d only minor amounts of
connmesical vezetablos and potatoes were inizated,

3.3.7 Livestock Production

Famoss i thie Bassn sold 3.7 billion dollars awosth of -Thestodh and inestock products in 1939, Livestock and
Inotik products sales sepresented stfitly more thain 20 pavcent of “he Unied Siastes sales 1n both 1939 and 1954,
Cattle. hogs and Jdairy praducts wese tie principal livestock stems.

3.3.8 Developments Since 1959

The mtoraatien repoied Yeremn 18 based o the 1939 Census of Agacultuse. While data fom the 1264 Census
ol \ziulluie have not boen fafly. analyzed, ot i apparent that alie_post-way trends have continued. For example.
thete an: fower Jaams, and e average fanm was Larger and'mvie productive i 1904 thanin 1959, Average s relds pes
ate o ad ot pisduction-dar the mgut crop nane mneeasod, Livestodh productiva has also sisen. particulacly catile
production. Farm population has continued to deckic with the decrcase m .amm numbets.

3.3.9 Summary

The United States s highly dependent upos. the agriculiural products from the Basin. From one-fifth to
one fvurth of-the hvestodh produced, milk and cream suld, and feed geains produced come fromi this Busin.

Sume halt” nallien farm opetators uoerate larms averdgimg about 199 acies m size and with land and’building
mvestments of around 3230 per aure. Additional hvestolk and machmery mvestinag ats make agriculture a sigmficant
part oi thie Basin economy.

o 195% farmess sold mure than fise bdlon dollars worti: of fana.product. sade up principally of meat animal
aml dairy products.

The agnultural linds m much of the Basin are very productive and that productivity is increasing. The Basin will
by able tu-satisfy mureased demands fou ageultural productiva, howeser, the development of the water resource
may be vary unputtant i the use of the agricul.aral Linds both as a means of reducing.the costs of production and as
away to expand the effective production capacity.

3.4 Agricultural Production Potential
3.4.1 P:oduction Technology

Over the past decades, vutput per unit of resource emiployed in agriculture has tereased substantially. Time and
again, gloumy predictions of dire shortage of foud have been countered by technological developments and food
surplus—at least in this country.

Ttits 15 not tu say. of course, that we can conteue to eapect the shining knight of tecunology to cyclically rescue
the famshed maden. Nevertheless, there are important technologieal potentials which are alternatives to water
resvuree develupmient as a means of invreasing food supply. This section outlines some of the more apparent
technological aspects of agricuiture.

Pethaps the wost vbvivus development 1ssthat of substitution of capital equipment for labor. The increased use
of autvination and Luge capacity fann equipmientsiiaspermi’ted larger size farms and the mcrease 1iv output per man
to more than double since 1940, -

Nut su apparent, but pethaps more signficant, technolegicat:cianiges are effecting increases in output per unit of
reouiee el Timproved breeding of beef wnd dairy stolk has made sutistanual changes in output per animal and n
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342 Crop Produciion Projections

“orojections were comerted te tie several soil greeps on u!ufh production projeciions were (2 be made.

T —

&

[FOTTEERR S T

cutput per unit of faed consumcd. These Enprovesnents are refkectad in the increase in the pounds of beel or mik
which can be prodaced on 2n acte of ground. 154 oiher uor"s. fewet actes ae sequined v prdace a.bee! o1 dxy
snivm] thon in the past. .
This seend has been supported By improvements fnvarietiss ef crops roguived l'w,fced as well 22 in food crops
soch 35 wheat, Trop yiekds have been substanitally increased also by mere knoatkedseabic use of fentilizer.
Jmgrovenents in mzm;cmcn.»ledmnucs have f1ad, and will cominue to hne ap increxsiz Empacs on fasm
?fa!-ktm

Yiclds were develoncd in two phases. Firste. preliminziy crop vicld projections Tor the fe majos Upper
Missksappi states weére developed based ¢n 3 comelition of historical trends indm.in:. past vields, anrizal
precipitation and time of precipitstion. sursRr lemperatures, and appliations of fetizers. The scoond pliase
involved review by represeataiives of the several 2xperimen stations in e arca Bxsed on theis knowlédze of state
conditions aid of current and fature techiiclegical developmeats. xdjasnaems were made in the projected yiclds

* where considercd soquired.

Jnitial progeciions were made on a s::nc basis bc:.msc the data were avaiiable in that Toim. Subsequenily., those

34.3 ProductionCosts . ' :

Thic linédr. progzanuming analysis of the Basin .mmrcs cost of prrduction fer eacicof the piegrammed eres for
¢ach Land C:;nb'hl\’ Unit group in ¢ach of th.- Land Resource Arcas. These costs were developed during 1963 using
1963 prices and sich-technological devslopmients as specialists in the ficld could foxm for the projecied years

Costs Were oc\clopcd for twelve.crops for ¢ach of the involvedl Land" Capability Unit groups and Land Kesc. - o
‘Areas. These iwelve créps wer: :

(i). Com grin
(2) Comsilage
(3) Sorghuim grain -
(4). Sorghum silage ~ - )
{5) Soybcans ' - . i
(6) Wheat
(7). Qats -
(8) ‘Barley -
(9)- Alfaifa -Brome Hay
(10) Other:hay mcludmg clour—nmolhv
(11) Cropland pasture
(12) Improved permancnt pasture.
The component costs were summed to give a total crop productioi cost which was then coded. punched on
ards: and entesed into the lincar program matrix for the pro;cx.non years 0f198Q, 2000, and 2029 linear program
peojection analysis.

3434 Fertilizer Costs

Prices were developed and applied in association with projected rates of-application. These rates were based_upon
requirements of nitrogen, pihoSphorus, and potassium per unit of yield for ranges of yiclds and for groups of Land
Capability Unit Groups sorted on the basis of-texture.

Fertilizer clerient prices.were based on prices from 1963 agricultural statistics. The apalysis mix in which these
clements would be applied would call for 40 percent of N, P, 05, and K, O iir the form of 3-12-12fertilizer. Sixty
percent of nitrogen.(N) would be obtaired from ammonium nitrate, 60 percent of phosphorus (P, 05) from tsiple
phospate, and 60 ppmgnt!of potassium (K, 0) from muriaie of potash.

3.4.3.2 Lime Costs -

Lime requirements.wereconsidered-uniform for allspertinent crops. Information was vbismed from a.special
drainage study rclevant to 8-ycar applications, of lime i cach LCU group and LRA. The simple averages of.all
administrative arca estimates were takén to establish the various LRA, LCU group estimates.
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3.4.3.3 Preharvest Cosis

Tuo scbs of p Fanest badars sore Tovloped for the 12 cops under consderstion. Budzats for ihe major
portaons o the Land Roswssntae Arexs assuped ichinely. bose Tarm equipmcni. Frehanest costs for several Land
Resoutee \1ess on e vas notthern and southern finaes of the Bxsin werz dedved assumins rebatnel. stmaber famm
sue_ il sre, and acveidiigiy, Squiprrent size. ) ) -

3.4.34 -Harvest Costs : -

In the (ase of Bt operations, oné set of cquipment ses was assumad fos-ail LRS & f-was believed that
andifabilin of coston: updsatiens vould permst te use o Tasges- equ:pmcnl mn these ageas where stialier equipment
was 2sssmad Yor prehanest operzivons. i .

The components ol Jianvest vosts uere vompated-in twe diffezent wars Sume of the equipnent costs were
Jc\ -!m‘cd astota] pus 2ure cost watlout consideration of yickd. It was felt that vielé did not significantly- affect these

s-fot a:2iven l:m! arca, Qe Josts smolved in hanvesting were -:uusvdo.u‘d 1o he sixmticantly affected. by ciop
!‘! ] ] :

435 Slope Cost

Boaause hand of \*.«.x)m;.-, slope requires cettain treaiment forerosion controlwlhien cnltivated crops are grown,
sl soqitiees added Iabor, especiaily for Barvesting, dn atiempt was-Zi.de te moorposate an added charge to
cr et ese costs. Both an added Iabor and erosion control cost ouw antfor a8l cieps) was included Sor ol
wultivated crops and hay, For cropland pastare, only e esosion contre’ vorvion of the.cost was iitcladed. and for
tuprovadlc perrancht-pasiure mw sfope chrrge was made.

w-

344 Dmggregatlon to Plan Areas

“The data input for she lincar progizm wias sinelopr fia "n LRA. LTU group basis and. of course, the resuits also
p P stouy .

were in-the form of LRA/LCU greups ing problesy 2tie,s was 10 convent the sofution by Land Resousce Area.

cropping patteris mio <topping patterns for b1 plan arc 5 and-for economic subregions. -

The solation for.cach LC v group in each LRA was wagaregated 1nto Basin plan areas bascd on.the proportion
¢ f the acreage in the TCU group within that"plan area ssociated with the LRAas compared to the total acrezge in
-the solution for that LCU group within that LRA. The result:ifien was acreage by-crop inan LRA, LCU group and in

a Basin planarea. The screage was multiplied by the projecied.yiéld for that LCU group %o obtain production. The:

results, sumiued over the various L(' U groups 2nd LRA's occuning in each plan aréa, were then presented i the
turm of Basin plan areas.

Tire cropping patterns: for Basin plin areas were ailocated ‘gto economic subregions by the percentage
distribution ol acreage of each Basin plan area which occurred in eacli et snic subiegion,

3.5 National and Regional Food and Fiber Requirements

Future needs for agricultural products depend primarily on population and income growth, changes in consumer
preferences. teckiological changes and requirements for exports. Production from Basin farins helps to meet
demands generated locally, nationally. and for the: export -market. Therefore, o demand levels. must be in the
aationalcontext and are thus generated in nations! terms.

3:5.1: .National ‘Requirements

Total requiréments for food.and: fiber dre based on the projecticns. of the Nation’s population by the NPA
reported in Scctivas 1 and« 2 of this appendix. These projections represent a population .increase of about
v o-and-o-hall timescthe base year, 1960 level. In thie same period. personal income is projected to incrcase 10.times
in constant dollar terms. Not all the increase in income is expected to be reflected in inereasing requirements for
food and fiber, nevertheless, in the present lower mevine calegories, and especially to about 1980, thete appears to
be substasttial probability -that per «apita consumption wi.; .ncrease. After 1980, per capita consumption is assumed
to remain constaat, .

USDA national projections of requirements:for the various farm products are listed in7able P-63. These reflect
sumig shift in fuwd consumption patterns,. For example, beel and poultry product: per capita cousuinptionscansbe
expected to increase. while other meats and dairy products likely will not be in asgreat & demand. )

Ustinnates ol expuorterequirenients are based=largely on judgments of the several commodity specialists-who have
Been moselannliar with past treiids as well as with likely. future patterns. The.resulting projections recogmee that the
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Table P-63
United States Demands for Majoc Farm Coreodities - 1959—2020
) {thousands) . o ]
Commudity Uniz. " 1959-6F 1950 _ 0. 202
Crops: B ) ; '
FORGCrops .. ceevecnnnn Cveeennen Tors 129,287 220,380 297.950 304550
Food Crops ...... eeeeanaen eee - Bu. 1,326.968 32766833 4,424,649 §.128516
~ OtherCroPs Lenseieeaonnnnncnnn Tons . 66992 11899 "164.261 217,990
Borf& Vool ......... eeveeeeenann Lbs 28922144 47,520,000 65.519,000 90.879000
Mik & Mifk Products . ... - meereennn Lbs. 123/360,000 145,289,000 200,291,000 Z77.814.000
Pouitry & Povltry Products «........- Lbi. 9,057,420 15.726,000 21,680,000 30,071,000
[ S e temeveenanaes Ea. 64,832,000 75,778,000 103,044,000 144,172,600
POCK coenenannnn tereonsescsanuesn Lbs, 20.216,58¢ 23,959,000 33.634.000 45,621,000

L & MUTION <. oeevniinencnnnens Les. 1,657,000 1,721,000 ) 4,377000 3,330,000

- Y Py T s 3 ~

‘US. will continuc 1o capture a major skare of the expapding forcign market. At the same tinse. nations:presently
deveioping their agricultural resouzces-can -be expected to supply more :md more of their own.aiceds and. to

.oontribute to the necds of other nationis in certain o...lcgoms.

35.2 Reggona! Allccation

As noted in the preceding section on nethodoiogy. the technique for prjection was based in.part on a d2mand
for agriculiural products establisiied for the Basin. This éemand_was derived from the projection of rational feod,
feed, and fiber needs based on the historical trends-in: the share of needs provided from the Basin, Commedity
specialists of the USDA have injected s*x.cml.l.cd know 3dge of local conditions and-interregional capacity in order
to establish reasonable allocations. Table 264 shows the distribution of requirements to the Basin.

The projected increase .in livestock, livestock preducts and poultsy require substantial increases in feed and
roughage production. Because of the tremendous productisit potential of the Basint as a whole, the Jarze increase in
demands on Basin farmers is only expected.

3.6 Projected Preduction Patterns for Crops and’ Livestock

Thé purpose of this sectior: is to discuss-projections of land usé¢ and livéstock production under tlic dssusiiption
listed previously. Shifts.in.the cropping pattern. distribation for the various basin plan arcas are considered, and the
significance of critical’ assumption arc outlined. The potential for agriculteral water resource, develojment is
contained in Appéndix N, Agriculture; Section 8 of the appendix discusses the effect of the -proposed plans of
development on the agricultural econoriy. -

Table P-65 presents presents2ad projected values of crops and livestock by basin plan area. Tabie P-66 through
P-70 show present and projected crop.and pastureland used by basin plan arcas.

Table P-64
Upper Mississippi-River Basin Demand for Major Farm Products — 1959—2020
) _ (thousands) , ]
5 Commodity C . umie T 1959-61 980 2000 2020

Crops: - i c ) )

FeedCrops . ..enieniieeainnns Tons 49,614 76,648 103,580 140,610

FOOd CIOPS . vuuveruiernnianeennnnss Bu: 274375 541,156 746,760 1,034,419

OhEr CrOPS «vvvveeeeeeanearaenenennns Tons 1,99§ 2,968 4,093 5,677
Livestock Products: ‘ o

R Lbs, 4,847,000 8,062,000 11,115,000 15,418,000

Milk & Mitk Prodiicts . ... vuvenrennnnss Lbs. 29,143,000 34,585,000 47,679,000: 66,134,000

Poultry & Poultry Products «......ccvvuus Lbs. 707,000- 1,122,000 1,457,000 2,021,000

EQOS - eovvveneinnine eeneiniaiies Ea. 11,793,000° 10,654,000 14,615,000 20,271,000

POTK vvvveeeeeeensearansrannnnanens Lbs. 8,068,000 10,241,000 14,118,000 19,583,000

Lamb & MUtIOR ... \vveereenn.. reerens -Lps. 184,000 190,000 265,000 371,000
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3.6.1 Basin Cropping Patterns

To ;:ﬁnp!if:. the discussion, plan areas are placed into northiera, central, and -svuthem geeops, dased on:such
unifying attributes as cimate and geology. Generally, the-plai arcas witlin czcli of these groups tend to respoad
similatly to the e CTOROMIC PICSSIISS 3 zenerated by the model’s assumptions. Plan Areai‘l, 2, 2,115, and 16 were
sroisped asawonhien: 5. 11, 12, 13, and §4 as.cemimaiz and 6.7, 8.9, and 10assontherri. Plan Arcas 14 and 16l~nd
to deviate from the land use pattemns of their. rcspc‘.lm. gruups.

Developing she das usxd in the pestamming mode required several assumptions. Necessarily, thése ar
fimaations on the projections. The assumy-» s listed in subszction 3.2.3 zre based upon current knowledge of
azsicultural techaiques and techinology and.cairent expectations of future charges within:tie agricuitural séctor of
the Basin's- ccononty. A detailed discussicn of cropping pattern changes rcsulung from different assumiptions. is
presented subsequenily, beginning in subsection 3.6.5.1.

‘For purposes of this repori, the major crops 3re clissitied as-food grains, feed grains, roughage crops. and
permanent pasture. biclzded in the food grain category are wheat-and soybeans since they are primarily the products
going tLxard major food uses such as bread and protein nourishment. Feed grains are composed of corn grain, oats,
barley. and sorghum grain. These arz used-primarily as feed in the livestock ration. Roughagcs include hay and snlngc
crops as well-as croplaad use for pasture-while permanent pesture is treated. separately. In addition to these iSa
category entitled misceliancous crops that~is composed ofivegetables..fTuils. potatoes, rye. flaxseed, and:tobacco.
Misgellanesus crops use only a small percentzge of Basin-fand, slthough. cach may be very significant in specific
locations. The nonharvested category includes: idle land and land that was planted, but net harvested.

An analysis of trends in the cropping pattem projections indicated thai feed grains and feod grains will tend to
b prodizeed in the northern portion of tirg-Basin. Food crop-acreages also increase in the céntral group ol<plan areas.
Food and feed grains acieage are pm;ulcd to decrease in the !onL run in the svuthesm categery. The.central areas are
prejected-to experience a deerease in-feed-crop acreages.

Roughages will' tendsto-be:located in the southem greup of plag arcas. Although-on a historical basis, the plan
asess in “he.northern group had large amounts of landidevotzd to soughages, projections indicate decreasing amounts
in this region. Cemral parts of the Basin are projected to decrease the-amount of roughage fand by 1980, but thien
retern to about the current’lével by 2000. Only by 2020, when the pressures of food and fiber needs are exerted, are
there increased acredzes of roughages in the central region of the Basin.

Acreages of permanent. pasture are projected -to.decrease in the northern pian arcas by 1980, increase to the
1959 level by 2000, and then decrease again through 2020, This oscillation is primarily due to the sensitivity of Pkin
Areas 2, 3; and 15, Tiiese plan arcas can shift to various-alternative uses, depending on the relative interisity of* Lmd'
uscsequiy :u by varicus demands. The central plan areas are projected io increase land in pernzatient pasture use by-
1980, but then-decrease in 200 and ¢ continue the decline through 2020. The southern arca-is projected to.

-enperience an increase-in permanent pasture acreage lhroug,hout un:il after 2000, at which time a slight decreass will
jprobabiy occur. Generally, owever.:the southern-plan arcas have an advantage in the production of pasture-crops
-compared to other plap arcas.

A percentage share analysis describes the changes in thic cropping patterns that are projected to occur oves-time,
foi-pusposes here, the same aggregation of plan ateas is used ds before. Figure -39 depicts the percentage.shares to
total land devoted to the various types of crops for the northern region of the Basin. i

The northern region is projected to specialize more in feed grains at- the loss.of roughages. permanent pasture,
and notiharvested Jands, The-increase in the feed grams shate of total acreage will probably be'41.7 percent in 1980
and, 48.4 percent in 2000. coiitrasted to the 36.7 peicent of 1959. The second :alternative demand assumption for
2020 results in about 34 percent of the area’s cropland in use for feed-grain production. This is a sn;,mﬁcanl change
over time.

This northern are.. will probably also specialize.more in food grains. The share is projected to be 13.4 percent in
1980, about a doubling of the 6.8 percent share of* 1959, The. upward' trend in shares will probably continie to-
about 16.5 percent in 2020 (under the second aliernative demand assumption).

It 15 significant that the cooler climates of the northern region can be overcomie for food and feed-grain
rrodiction. Tt G, i the notthern.areas, comparative costs for producing additional food and feed grains ase lower
than in the temainder of the Basin, eveinwith a shorter growing scason.

Figure P40 presents the percentage shares of crop types for-the central plan areas of the Basin.

The central reg, n appears to have acomparative advantage with specialization in.food grains. This fact is not

very surprising sinee currently the central plan areas contain most of the I ad.in wheat and soybean production for

the entire Basit. Tl comnparative costs of production in<the centrai’region seem to be citherdower than élsewhere or
to be low enough tep.ofjde the most efficicniland use when larger acreages are devoted to foodsgrains.
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‘Figure P-39. 'Percentage sharés of total acreage devoted to crop types in the.Northern:Areas,
Upper Mississippi River Basin, without additional water development, 1959 through 2020.
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Figure P-40. Percentage shares of total acreage devoted to crop types in the Central Aréas,
Upper Mississippi’River Basin, without additional water development, 1959.through 2020.

P-129




- AT 9 A —- - - PR, - - - ~
r a
33
5
4 - - L. i L o - ‘
A T 2020 FOCD FEED , ‘ ROUGHAGES
f{ ! (2nd) 2267 872 -66.03 1
5 ) PASTURE 1.06/"7
~ MISC. CROPS .38
;| ‘ - NON-HARVESTED .24
% 20|  FooD: | feep ‘ROUGHAGES " PASTURE
3 {1s1) 18.00 9.60 52.40° 19.33
i MISC. CRCPS .38 / ]
;- - NON-HARVESTED .24 '
- . R . . . i
3 2000 FOOD EEeD | wouGHAGEs 1 PASTURE -
i : 21.23 112 | £1.99 l 32.28
MISC. CROPS .32 /
NON~-HARVESTED 3.06
1080l FOOD L FEED ROUGHAGES PASTURE )
: "26.55 © 1502 18.93 26.64 ‘
4 ¥ 7 / MISC. CROPS .28 7
3 NON-HARVESTED 12.58
3 NT:
1055 FOOD ; FEED ROYGHAGES | PASTURE
ST 24.30 23.87 22,22 . 14,07
MISC. CROPS 427
NON—HARVESTED 15.12
oo | 1 || ! L | ] J
0 10 20 30 40 50 600 70 80 90 100
PERCENT
-Figure P-41. Percentage shares of.gotal acréage devoted to crop types in the Southern Areas, /
‘Upper Mississippi:River Basin, without additional water development, 1959 .hrough-2020.
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Figure P11 desieibes the changing lund in pereeniage shares for the southem group of plan areas, These plan
arcas of the soul <in Stuisp 3ppeat to be quite sensitive 10 changes in demand levels for the entire Basin. Soils in the
tegton du appear to have a companative advantage or have kast disadvantage, in rocghage production. Thie share
analyss Jealy depicts an inueasing purtion of fand-going for roughsge crops as demand levels are increased over
time. Aho,.nutie the vy aard-shuft of s propo:tion for:the 2020 second assumption where more intensive use of
she Basn's resouives 18 segstted. Suppost for this argument is provided by the decreasing shares of boih feed and
food zrains relative: o the increiaing shares of roughages.

19 barzt, the crupping patiem, undes the'no-additional-water-development assumptica, results in a shift over time
to gcater smuunts of foed .and faedigrain acreages in the northem region, while roughage crons tend toward the
sonthep tsgion, The <ential areas. ¢f the Basin are projected to produce aboui equally bolh food grains and
roughages, at sume comparative luss-of land-in feed. grins and permanent pasture. The nonharvested land wik,
bevurze simallet vves ime os gresfes pressures for intensive land use, due to increased food and fiber demands. make:
it prohitntively costly to leave land idle.

3.0.1.1 Analysis of Alternative Assumptions

The uepping pattem discussed above s subject o he c.ﬂ'cus of differert assuaptions within tl.e model. This
seustun d,ﬂum‘s sume of the ways the cropping s2ttemns mizht change with changes in the assuimpiions listed in
subsectten 328 Lak of Tumds pro!ubned separaie computer runs for wsting each modified assumption, but an
ewonvmie anzfyses Based wn several.wlutions provides sofe insisht fo likely- effects of different.assumytions. Mare
extenssve discusston-o-fuand m Appeadin N. Te aid discussion. the forces alfecting demrand for food and fiber will
be aggzezated for an analsis, but forces affecting supply will be discussed separaiely.

The pnmary assumptions. ;h.n‘«:cs in which would sigmficanly affect the sgriculioni demand levels for:the
Bzsi:. zre as follows:®

t1) A progacted natronal. populauon 152 greater than the currently ptojec(ed level of 2 170-percent increass
Beiween 1960 apd 2020 weald increase demand for food and fiber, while a lowear projection weuld
docrease that demznd.

(2} A psean persanal inconie For-the entiss Nation greater than the teafold increase by 2020 (in constant
1260 doftars) from the 19207Ievel may shift=demand while a sinaller increase might seducs the pressure
m focd and fiber. At this magnitede of increase. the changing food aequizements Ikely would be more
m the miture of . change in taste rather than a signiltcant change in the quaniity of nutrients required
PSE PISOR. - B

(3) A:change in per capita consumplion wsukihav a corresponding effect on demand for agriculiurai
producis.,

(4) A general shufi in consumplion pattemns wovizrd 2 “higher quality™ diet (mo'c mest for example} would
imtease the Jemand for agriculiursl products because the nutricats sie supplicd less efficienily. On the
other hand, a shift toward a “Jower gqualiy™ diet {cercals, ctc.) would. eelieve the pressare on
azieultural produciisn.

(3) Changes in the assumption va intemationzl expeat demands would have a corresponding effect on
regricenents for food. feed, and fiber.

{hanges in-the assumptions which have the effect of increasing demand levels for agricultural products would
r2quure a mose iatensne fand-use pattern and increase pressure on scarce agficultural résources. Conversely, if:
demandd falls below that projected, agricultuzal resouros would be under a less iniensive production pattern and the
pressurcs for resource davelopment weuld lessen.,

The sffects of changes in demand levels are illustrated by compariag Jand use Zable P59 with Juble P-70, the
Latter beng the pattern under greatest demand pressure. Ine shifts among regions emphasize the change in intensity
of land use.

In the 2roup of nurthern plan areas, thic proportion of land in both feed and food grain production would
nurease whale the pereentay- i soughages and pennanent pasture would decline. With increased demand, the group
of central plan ateass would produce a stightly larger share of the region’s total feed grain. A slight decrease would be
expected in fuud grams, roughage crops. and permaneat pasture. Again. in the southern plan arcas higher demard
enceetages greater ntensity of fand nse. The sharpest increases  ceur for roughages and foed grzins shares of toial
ecreaze, while feed grams appeai o be cnafiected by the-shifi. The only decline in percentage share occurred for
penmanent pasture.

*The rumberinz here ottesponds 1o that_presented earlier in subsection 3.2.3, where thz assumprions are listed.
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The prcccdmg discussion points up the effect of changes in demand assumption -on the Basm- agricultural
rescurces. Changes in the supply assumptions may significantly affect production capability of the Basin.

The land w thdrawal assumption, (2} (a) in subsection 3.2.3. places 4 const-aint on the amount of land available
for agricubuiral prsduction. With increased land:-withdrawal, less land 1s available, thus a nuoie mtensive cropping
pattcm 12 required to-mect given Basin demands-and the souner scatce agricultusal resvurees would become critical.
This more intensive land usz would probably follow the same pattern as described above under the demand
assumptions. ]

QOnc of the most: critical.assumptions, (2)b} in subssction 3.2.3, is that future yields and costs will chznge

“according to increased adeption,of presently Anowa technology. If sodiety chosses to invest sesources mte plant and

animal pioduction genetics, sabstantial gains appear possible in terms of release of scare. agsivulture resouces for
other uses. For example, if crop yields increase at a greater rate, the.assuciated unit costs woeid te reduced a.d an
acre of land would be more-productive. In cffect. this would permit poarersuils esther to remain wdle v 2o producé
lower valued crops: s:while production of food and feed grsins could be concentrated-on the beties suils. The major
impact -of -a- ciiange in s assumption is that yield increases and accompanying .ot reductions are 4 relevant
alternative to water.zesource development. 1i.may be desirable for the-public to support research and:aduption of
new yield :ncreasing andfor vost reduction technological improvements as a partial substitute for agiculicral water
wevelopment pso;ct(s such asvi00d protection, drainage, and.irsigation. For example. in 2020 whea the resousce
steain is the greaicst, a yield increase of less than 20 percent would gpermit production of all demands without
recourse to high-cost water activities.

The livestock ration assumpiion, (”)(c) in subsection 3.2.3, is also particularly critical for Jand-use projeciwns
and water requirements. Under a scarce resource situztion, increasing costs likely would call for greater substitutaen,
for example, of com for pasiure and roughage. This would result in more intensive and consequeatly moze efficien
Jand use. Fewer acres would be required for meat production. thus permitling mere meat p:uduqiun or alteinatire
land usc.

In-assumption (2)d). in subsection 3.2.3, farmers were expected to continue erosio-i controlling practices. If
ctosion is-not controlled as weil as assumed, then greater pressure would be exerted. on the Basin's eamulluml
fesources. -

36.2 Livestock Preduction-Patterns

B:lsxcallv two faclors were psed tosdetesmine the projected . production and Aistribution of” livestock in the
Upper Mississippn Study. Livestock producuon was assumed to follow the shifts in projected lozation of untseal feed
crops with the restriction that the historical location of livestock production would limnt the fludity of selocatron.
The change in gross-value of livestock production is provided in Table P-65. Discussion of livestock production is
coniained in Appenrdix N. . _ '

3.6.3. Fertilizer Use

Projections of fertilizer use were developed in <conjunction with the yield projectionsand the crupping pattzm. A
maintenance level was assumed whers any nilcogen,. pliosphorus, or potassizm, removed by the crop or by svil
leaching, would be replaced by fertilizer applicatien. Projections of use then werc derived by includiag the fertilizer
levels necessary ‘1o replace the. three major netrients taken out of the soil per unit of crop producéd. After
coordinatior: with soil scicntists. these data were used to project the amounts of fertilizer required by svil ty pes and
according to-type of-crop. Through this process, fertilizer requirements per ace vere tied-directly 1o projected
yields, since yicld changes vary directly with changes in levels of fertilizer application on any partieslar soil ty pe.
Since emphasis. of this appendix is placed on the ccoromic aspects of agriculture, fertilizer use is considered
primarily as zn input cost in the production progess. Also, fertilizer application rates can be conswered 35 an
alternative to water resource development. Ti.e output of agriultural production could be increased through higher
levels of fertilizer use, but this alternative faces three economic implications:

(1} Limiis may possibly exist to the response of agricultural output due to festilizer application
(2) Greater quantities of fertilizer require greater costs, and
(3) Poses 3 possible threas to water pollution.

3.6.4 Production Costs

Specific resource costs-such as fertilizer, lime, and harvest costs were discussed previvasly . The emphasis here 1s
to determine the costs uver time that are-possible wiih efficient:land use for the alternati . cases of additivnal wates
resource development, contrasted to no additional watzr resource development.in agricultare.
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Table P-66° ’ :
Crogland Hasvested and Pastureland by Basin Plan Arzas,
Upper Mississippi River.Basin — 1959
{thousznd acres)
Source: COmpnled from 1953 Agncultura! Census Dota by Economic ﬂe:earch Service

Feod Feed Roughage Permancnt  Mise. Ron-

Basin Plan Avca ) _ . Totel Grains* (Erg(nsb Crops  Pasture Cropsd harvested®
1. Mississippi HOBdWISrS ... .ooenennnnnns .. 72337 354 2037 2147 8% 84 1712
2, Chippewaand Black ......... e e ... 3357 44 703 1,310 450 24 828
3. Wiscorsin . ..... Meesvicarncasconanans L. 3948 13 793 1,380 510 66 1,186
4. Rock ..... Cereseeens ceeeeans PR we. 7695 204 3568 2210 92 113 652

5. Minois: . - .

" SA{North} ......... e beeaees ee.s 2776 343 970 719 112- 48 578
‘SBISOUth) . ..uiiiiiiiiieeaa e 13328° 3059 €358 1800 896 93 1,122
6. Kaskmkia ...... ceeaen seeaeaen cererenas 3298 1239 948 423 %62 - 13 356

2. BigMuddy . .....vean. fereeeceteeasaw.. 1218 317 266 249 83 a2 48
8. Meramec ........... edeaeeaeieececc... 2960 274 575 1008 316 1} 776
9. Salt ...i..e.... veeieemereseeecaea.... 3030 687 636 634 634 5 443
10.” Fox;Wyaconda, & FabiUs:, .. vvovennnen. ceen. 1 371 326 317 285 343 7 93
1. DesMoines: ........... saneens ceeeaenaa. 9310 1249 4954 1642 1,017 10 914
T2 SKUBK .o eiiai i e s .. 2363 203 1,390 482 230 2 196

13. lowasndCader......... Ceeeeraeeaean 7430 534 4285 1563 474 30 539 -
14. Turkey; Maquokets; Wapsipinicon, & Upper fowa ... 4401 100 2,196 1292 430 5 a8
15. Cannon, Zumbro, & ROOT - . v v evvenrmsennnss 2,649 182 107 725 276 30 355
16. Minnesota ............ Creeemreaieanaas 8895 1468 4,158 1,397 743 285 843
868 11,324

3L e 85829 10612 35076 19271 8578

- v B ~ = <

2 lncludes whoa:‘-soybeans.
{rcluces tom oats, tacley, wghum gnm.
CIncludes all hay, cropland pasturo, corn and sorghum silage.
lncludcs crops plamed 10 fruu vqncub-es, oil crops and mncollmcous smal gesin.
incluces | land planted 10 crops s a0d not hacrvested and faliow snd.

The tota} sost ¢f producing food, feed, and roughage crops-is projected to amouit to $2.66 bilfion in 1980
-without water resource developnient. This is projected to increase to $3.54 billion by 2000. The values for the water
de* 2lepmeit alteérnative aré $2.58: and $3.42 billion, -respectively, for 1980-and 2000. Thus, if water resource
dé-zlopmicnt occurred when it is most economically desiable, the cost of production would be $80 million Iess m
1980 tharn the nendevelopment case. The difference is projected to be $120 milljor in 2000.

The analysis for 2020 is a different case. Under the pritnary assumption conditions, sufficient land resources
were not available to mcet-all of the projected fuod.and feed: demands. Two alternative assuimptions were then
establiched for the without-water resaurce development alternative. First,-it was assumed that Basin farmers would
reduce production of corn Tor Basin export, and continue growing other crops ncéded for food production «nd the
livestock ra'iuns (sce Table £-69). Thus, com demand was reduced to about 65 pezcent of the original level. The
second assumption was that Basin farmers probably would reduce preduction of all crops across the board, rather
than reducing comn produétion-alone {scé Zable P-70). Urder this assumption and without additional-water rezource
activity, the Basin could-provide about 85 percent of original demands for all ciops. The total cost of production in
the nondevelopment case was $3.94 billion, assuming only a reduction in corn production. It was $4.09 billion with
the 85-percent -dcross the board demands. Strict comparability with the additional water resource development case
is not possible because land is available to meet all demands if water development is allowed. However, a computer
run ‘was.made with water development at 70 -percent of food demands, thus enubling a comparison. Without
development, costs totaled $3.15 billion compared to the $3.06 billion production: costs.when water resource
development. is allowed as they become economically desirable. These costs are lower than the 2000 time period
since the demand was substantially contracted from the originai levels. If all demands are met in 2020 with water
developittent allowed, cosisare projected te antount to $5.11 billion.

Even though water development tends to reduce total costs, varivus other alternatives may be just as desirable
from a public viewpoinl. Society possibly may realize a net savings by placing greater stress on improving technoiogy
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Table P-67 .
Cropland Harvested and Pastureland by Basin Plan Aveas,
Upper Mississippi River Basin — 1980
(thousand acres)
Source: Compiled by Economic Research Service

Food Feed Roughage Permanet  Misc. Non-

Basin Plan Aiea ~ Tote! Grainsd Grains®  Crops®  Pasture  Cropsd harvestede
1. Mississippi Headwaters . ... ...cvvveereenrenn 6,962 938 2,264 1,752 898 73 1,037
2. ChippewsandBlack ...... Ceeeessneaas eees 3,351 167 1,349 484 418 24 905
3. Wisconsin . ...... e mereeenree e 3931 163 1,326 798 380 40 1,224
4 Rock .. ...ttt ittt e 7576 1,234 3707 1,199 622 98 716
5. Hlinois: .
SAINorth) ... it ittt 2,521 425 1570 318 105 59 43
58(South) ............ Aesssesncenonnn 12,488 3964 5,087 1814 1,322 85 207
6. Xaskaskia ........ “nesesssseavasenanans 3,255 1,137 863 398 534 8 15
7. BiIgMUddy ... it er e 12727 453 260 137 394- 3 25
B. Meramee ....covevercrcennanncnnas eee.. 2817 451 248 302 719 10 1,087
B, Sall ....iiiiciriaictrantnacssaransann 3.028 653 197 748 1,054 7 3.0
10. Fox,Wyaconda, & Fabius ............ creaans 1.349 39 157 292 363 2 196
$1. DesMoines .......ccvovcevrvcnananccaas . 9,786 2222 4102 1,543 1,480 69 368
12, SKUNK « o ivcvinennnccocasscacaccaannans 2,359 434 626 585 603 14 37
13. lowzandCedar . . ... i iiiintenannnanns 7,381 1289 3278 1,288 1,330 44 152
$4. Turkey, Maquoketa, Wapsipinicon, & Upperjowa ... 4,386 391 2278 566 175 26 550
15. Cannon, Zumbro, & R00t ... .cvicnenecnnense 2,578 325 1543 199 191 17 203
16. Minnesota .....veven. tecatescenasananen 8829 1,633 3,657 2,462 486 :Lsg 438
TOl . iivnererecee sesnceannesacaan 83868 16,278 32512 15585 11,084 732 7,677

2 1nciudes wheat, soybaans.

tncludes corn, oats, barley, sorghum: grain.
€ inciudes atl hay, cropland pasture, corn snd sorghum sitaga.

Includes crops planted to fruit, vegetable, oil crops, and miscellaneous smail grain,
€ incluces land planted 20 crops and not harvested and faliow land.

and, vt encouraging the adoption of newer technologies. An example of this might be development of a type of
barley seed that brings substantial increases in y12ld. This could be coupled with the development of 2 more efficient
miling process ane may enhance the use of barley in the feed ration. A shift in the feed ration may decrease the
need for water development from the public viewpoint.

3.7 Rural Farm Employment and Population

The prujection of farm employment 15 a function of the projections of production and production technojogy.
The numbers of peopic employed on farms determines the number of farm families and consequently the farm
population. The folloving paragraphs summarize the way that the preceding projection of production has been
cenverted to projection of farm population and employment.

3.7.1 Basin Farm Employment by Economic Subregion and by Basin Plan Areas

The upper Basin has experienced considerable declines in farm employment. Between 1940 and 1950 it fell by
84.2 thousand to 872.4 thousaad, 1t declined by 255.5 thousand during the 1950 decade to 695.8 thousand persens
1w 1960. Simultancously . farm productuvity has increased, thus enabling greater total output per employee. In the
U'pper Mississippi states. the index of output per man-hour rose from 38 in 1940 to 62 in 1950 and 114 in 1960
(1957 1939 = 100.0). The Ad Hoc Water Resources Councit projected dollar output per man-hour to rise from i.70
in 1959-61 to about 14.12 in 2020.

Inczeased productivity pes umt of labor can be eapected to continue in the Basin. Basin productivity, measured
by the total doflar salue of farm output per employee, is projected to increase 86 percent between 1959 and 1980.
From 1980 to 2000 ar:other increas2 of 70 percent is expecied.

The dechine an farm employ ment coincides with increasing demand for workers in other sectors of the economy,
ncuding particulacly the farm-associated industries “agribusiness™. In the Basin generaily, farm employment is a
relatively small share of total employment. Thus. shifts which appear relatively large in farm terms are small
considesed n the ovesall labor force. A look at the low projection of nnecmploymeni rates in the economic
subregions (Part 1 of Draft No.2, Appendin P) suggests that production demands cncourage shifts to nenfarm
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employment. Only in partial Economic Subregion “C™ is unemploy meut eape.ted to be excessne, «ud this could
well be countered by skifts within the subregivn and among subregivns. Furesighi in develupmental planning i this
area appears paiticularly desirable.

Employment projections by Basin plan area and cconemic subregion are presented v Tables 272 and /273,
respectively. Only the Big Muddy Basin, Plar Area 7, exhibits constant fan:: cmploymeni between 1960 and 1980.
This is due to the substantial increase in agricultural preduction projected for 1Lis plan area. Two alterna ne Jhanges
could reduce employment ia the Big Muddy Basin. (1) agricuitural production ot a level lower than pregected. or (2)
a sharp increase in output per employee. The first case is highly unlikely becsase lobor consunung roughages and
pasture are particularly svited to the Big-Muddy soils and tlie asseciated livestock base. The second case 1s also
unlikely because the dollar value of output per employee is already projected to increase by a substantial 137
perceni between 1960 and 1980. This is higher than the average for the Basin-and also higher wan the projections
made by the Ad Hoc Water Resources Council for the Nation as a whole.  Farn. employ ment projections fur the rest
of the plan areas siicw decreases between 1959 and 1980. This is in accordance with the faster rate of mncrease m
productivity per worker than the iate of increase in production.

3.7.2 Basin Farm Population by Economic Subregion and by Basin Plan Areas

As with farm employment, the historic trends in farm population have also been declimng. In the 1950 to 1960
decade, the Basin’s farm population deciined by $38 thousand. about. 20 percent. Population generally follows
employment, thus, these trends have resuited cither from physical employment changes from area to area or from
the movement of former farm employces ‘nto nonizrm activities. These trends, as was: pointed out in previous
paragraphs, are expected to continue. Tables P-71 and P-74 provide population projections by basin plan arca and
cconomic subregion, respectively.

‘Table P-68
Cropland Harvested and Pastureland by Basin Plan Areas,
Upper Mississippi River Basin — 2000
(thousand acres)
Source: Cernpiled by Economic Research Service

Feod  Feed Roughcge Permanent Misc. Non-

Basin Plan Arca Toral Grains® Grainst  Crops© Pasture  Cropsd  harvested®
1. Mississippi Headwaters .. ... ................ 6,728 733 2.807 2,092 670 81 345
2. ChippewaandBlack .. .........cccevnmunnn 3,345 321 1,677 393 713 27 214
3. Wconsin . ...iviencninnnnnnnananas y.e.. 3916 212 1,844 610 S09 44 297
L R - (- 7446 1,374 4,174 706 925 107 160
5. IHinois:
SAINOMh) ........c.iiiinniernnnnnnn 1,727 416 1,016 111 96 86 22
B8(South) ......ciiiiineenrnnnnnnnann 12,265 4,184 4,769 2,260 832 93 167
6. Kaskaskia ............ Nessesnsaeneaaaan 3,208 927 740 885 630 9 15
7. BigMuddy . ...ttt i i eee e 1,270 368 265 218 389 3 27
B, MEramec .....covvvnnenncrennnrannaanns 2525 339 3356 762 874 1% 203
2 2 3,028 533 176 935 1.248 8 128
10, Fox Wyaconda, & Fabius ................... 1,368 232 190 364 508 3 71
1. DesMoines ... ...ttt iinnennnn 9,761 2,779 3,646 1,851 1,198 77 160
12, SkunK 4 .vveeinneannenan. tetienaaaa . 2357 695 594 901 127 15 31
13. lowaandCedar. . .......cciiiinnnnnnnan.n 7,331 1,537 3,426 1,833 409 49 77
14, Turkey, Maquoketa, Wapsipinicon, & Upperfowa ... 4,24} 343 2,853 522 545 29 44
15. Caanon,Zumbro,& Root .. ................. 2,555 308 1,686 151 az 19 21
16. MinNPS0ta . .oiinvv e nnnnnnnnannss 8811 1655 3,677 2,895 302 170 112
L+ | 82,080 15,961 33926 17,489 10,799 811 2,084

3 Includes wheat, soybeans.

Includes corn, oats, Larley, sorghum grain.
€ Includes all huy, cropland pasture, corn and sorghum silage.

includes crops planted to fruit, vegetable, oil crops, and miscellancous sinall grain.
¢ Includes land ptanted 10 crops and not harvested and fallow land.




Table P-69

Cropland Harvested and Pastureland by Plan Areas,
First Alternative®
Upper Mississippi River Basin — 2020
ithcusand acres)
Sourcg: Compiled by Economic Research Service

Food  Feed Rouglage Permanent  Misc.

Plan Area Total Grains® Grains*  Cropsd Pasture  Crops®  Other®
1. MississippiHeadwaters . .. .....ccenecannenna 6,634 582 3,154 2,398 364 97 19
2. Chippewaand Black . ......ccvrucanornaaas 3,343 384 1,554 792 478 24 101
3. Wisconsin . .....0.tietranneccannaca (e-. 3800 253 1850 330 703 52 212
4 Rock ......cc0cenen.- teeacsscsanacnoan 7362 1,417 3,552 1173 311 120 391
5. Mlinois:
SAINOIDB) oo eteeeeeanennennnannns 1,161 406 482 165 24 74 8
SB{South} ............. feesencsacanna 12,190 4,205 3,453 2537 441 08 1,146
6. Kaskaskid .......cceee-vusevenaanncnnan 3,197 893 445 1,487 357 n 1
7. BigMuddy . ....ciciieracnncnnsanonnnns 1,21 311 171 546 227 4 12
8 Meramee ........ciitinncnecnnas eeeae 2,406 278 140 1,389 585 13 1
B Sall ...ttt ceatacaerar s aaas 3,000 353 155 1,737 755 9
10. Fox,Wyacenda, & Fobius . .. ... covvvinneennnn. 1,368 191 165 740 258 3 3
11, DesMoines . ... i.reeencnerecaaarennns 9,743 23886 3,486 2,743 397 a0 150
12 SkunK ... .. i it i i s 2,359 655 538 i,076 42 18 22
13. lowaandCedar . . ..o vs . v ciertaaeacnnnan 2284 1563 3,403 2,100 69 56 a3
14. Turkey, Maquoketa, Wapsipinicon, & Upper lowa ... 4,365 283 2928 842 248 35 29
15. Cannon, Zumbro, & ROGt . .. .. oo eiiennaannn 2,548 295 1,577 430 213 22 11
16. Minnesota .....ccuvenevocnesancansenons 8,811 1,672 3477 3,216 167 197 102
1 | 80,957 16,630 30,890 24,496 5,689 943 2,308

J With scarce land resources this first alterrative considered a limitation of export corn,
Includes wheat, soybeans.

¢ tnctudes corn, oats, barley, sorghum grain.
Includes all hay, cropland pasture, corn and sorghum silage.

¢ Includas crops planted to fruit, vegetable, cil crops and miscellaneous small grain.
Inciudes land planted to crops and not harvested gnd fallow land.
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Table P-70
Cropland Harvested and Pastureiand by Basin Plan Areas,
Likely Alternative,* Upper Mississippi River Basin — 2020
{thousand acres}
Food  Feed Roughage Permanent Misc. Non-
_ Basin Plan Area Total  Grains® Grains€  Crop. Pasture  Crops®  harvested’
1. Mississippi H2adNaters « . vvenenencrancnons 6582 666 4,i67 1,624 9 97 19
2. Chippewa ad Bk . o.evnniennnneanneeans 3336 488 2,236 477 9 35 101
3. Wisconsin .. s...... e reeeciaeaaneaae 3902 726 2,202 708 1 53 212
G BOCK +vvmevunnnnnneencesesneananina.. 1365 142 4257 1141 4 121 391
5. ldinois:
BAINORA] . .vvevenreaeuenaonocnennns 1,162 327 591 161 1 74 8
SBISOUINY ..evveencrnennnnnaanns vee.. 12,121 4264 4444 2212 16 108 1,145
6. Kaskaskil .....-coeevcoosnnuacnnncenans 3199 1,638 566 1534 49 1 2
7. BigMUBDY .. oaeeieieraaeanss Cereeean. 1,273 3716 235 645 2 4 12
B. MEfaMEC .o\ ovevmecenranassorunsnsansas 2,409 600 125 1,664 5 14 1
s T | S e 3012 414 132 2,418 39 10 ]
10. Fox,Wyaconds & Fabius .......... «..ocvn.. 1,371 114 37 1177 27 4 12
11, DESMOINES . .ouvevoerecnanacescoennnnss 9,761 2,651 3379 3,308 142 90- 151
12, SKUNK L vsemnnescnceersarsnsvonuonnans 2,360 497 730 1,077 17 18 22
13. towaondCedar . ...... e mereeieeeaaenaaas 7,288 1,399 3933 1,805 1 57 94
14. Turkey, Maqucketa, Wapsipinicon, & Upper lowa ... 4,368 326 3,086 890 ~£ 35 30
15. Cannon, Zumbio, & ROOt . ... ... .. Ceerenae 9850 318 1,770 424 3 23 1
16. MINNesota ... ....cvuusvurnncnnasnnnnen , 8813 1,718 Z937 3856 2 197 102

TOMAl e e e eeeare s canereeenaraareees 80842 17,376 34,827 25,151 3252 951 2,314

2 Uniform crop productior. limitation with scarce land resource.

includes wheat, soybeans.
€ Includes corn, oats, barley, sorghus grain.

d Includes all hay, cropland pasture, corn 2nd sorghum silage.

€ Includes crops pianted to fruit, vegetab'es, oii crops and miscailaneous small grain.
Includes tand planted to crops and not harvested and fsliow land.

£ Less than one thoussnc acres. -

Table P-71

Farm Population by Basin Plan Areas,
Upper Mississippi River Basin

(thousands)
Hisiorical Projected
Plan Area 1940 1950 1950 1980 2000 2020
1. MississinpiHeadwaters ... ......ccc0an. PO 361 292 219 145 104 93
2 Chippewa&Black ...........ccioiieiinan 169 139 106 75 55 49
3. Wisconsin .........o00... cereans e 87 153 117 78 64 59
4 ROCK ......cicineeeecananssnsnnnsnons 262 229 197 159 113 87
5. MHlinois:
(T 1) S . 147 122 80 43 23 14
6B,(South} . ...........iivennan  eeena 397 318 250 182 143 m
6. Kaskaskia .......-ciuvveereonencncnnnnns 126 97 72 49 37 33
7. BigMuddy . ......ii it ittt e 67 51 27 25 19 17
8. Merameet ......ccceveveneenseanncnnnns . 150 113 62 39 26 2
Q. Salt ...ttt it veeee o g5 75 55 38 34 27
10. Fox,Wyaconda, & Fabius ............c.00u 34 27 21 18 16 13
11. DesMOINes .. ........cieeivicnnsnnncecnn 275 233 192 141 109 96
12, Skunk . ........ ... P ieesesa e 76 64 53 36 28 22
13. lowaCedar ........cviiveeranunasanenns 222 192 169 132 94 81
14. Turkey, Maquoketa, Wapsipincon, & Upper iowa . .. 147 131 117 a7 75 64
15. Cannon, Zumbrno, & RoOt .. ...........c0.... 94 81 72 61 46 38
16. MINNESOIa .. .v v v ier vetvensnersneennses 230 197 168 128 106 96
TOWD & vee et et e 3,039 2,514 1,977 1,446 1,092 925




Table P-72

Farm Employment by Basin Plan Areas,
Upper Mississippi River Basin -

(thousands)
Historical Projected
Plan Area 1940 1950 1960 1980 2000 2020
1. MhssissippiMHeadwaters ... v v v eiernenannna 166 96 63 44 33 30
2. Chippewa @ Black . .. .. iinvenaonennanas 51 43 32 24 18 17
3. Wisconsin ... .... ...ciiiirecnceacnnns 57 54 335 25 21 20
4, BOCK .....viteicenanroccansronsoanona 88 84 64 53 39 31
5. Ulinvis:

SA (NOfth) ...t iiiiicnneriennnnans 50 44 29 16 9 6
BB (Scuth) ... ..c.inieeiiirinonenanane 122 108 76 59 43 38
6. Kaskaskid .uocvvnucrnsarasracnsanconnass 36 31 19 14 11 1C
7. BigMuddy . .....ccivitvennnciannrcanens 12 12 6 6 5 5
8 Meramec ............. tecieraennnenann 39 34 18 12 8 8
9. Salt ..... b et esaarceasraesneanstacans 30 25 15 11 10 8
1C. Fox,Wyaconda, & Fabius . .................. 1 9 6 5 E 4
11, DesMOINes .......cuvevenennconaananans 89 82 58 44 35 32
12, SKURK .. ov et iianiaaanaas Ceerreeesasa. 25 22 16 12 9 8
13. lowaCedar .........ccicvvnevencansenna 77 72 g4 44 32 29
14, Turkey, Maquokeia, Wapsipinicon, & Upper fowa . .. 51 48 38 32 P 23
15. Cannon, Zumbro, & RO0OY . .. covv vt v enennnann 32 32 22 n 16 13
16. MINNesota . ......ccuvenenreannosanennns 78 13 54 43 36 34
Total .. ..ttt aareaneea oo 955 874 605 464 361 316

Table P-73

Farm Employment by Economic Subregion,
Upper Mississippi River Basin
(thousands)
Historical Frojected

Economic Subregion 1940 1950 1960 1980 2000 2020
I. Minneapolis-St.Paul . ..........cvivrnernas 152.4 141.6 98.3 70.3 51.0 425
A. Duluth-Superior ........cc.veuievenneronnas 17.7 5.2 7.2 6.0 3.7 3.:
B, FargoMcorhead ............ v connn 22.4 214 16.7 138 10.7 é.1
C. SiouxFalls . ......oviireneinncn snuns . 33.0 30.3 235 17.9 14,6 12.6
11, EauClaire .........ccvcivnnnnens . 109.2 103.0 69.0 51.6 41.7 329
1. DesMoines-Ft.Dodge . .......... ... ..., 157.5 1454 105.6 84.6 66.2 61.2
IV. Rock Island-Davenport-Moline . . .. ........... 131.5 124.0 95.1 76.5 58.8 53.1
V. Milwaukee ., 0. irin e nncaeeaeans . 60.3 85.7 37.5 278 18.6 17.3
VI, SLLOUIS 4t vive it cvonnnaceseasononnnans 1015 132.1 81.3 61.9 50.7 459
VH, PO . o. ottt it iie s tersnearncnnanrss ¢2.8 82.1 68.1 441 3.7 32.1
VHE, ChiCago . . o v o iv i iinn e rnsnscsncsonnenes €%.3 57.4 41.7 26.6 9.4 17.0
Total .............. e e e 1,004.6 915.2 633.0 481.1 373.1 3256.8
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Table P-74-
Farm Population by Ecoriomic Subregion,
Upper Mississicpi River Basin

(thousands)
Historical Projected
Ecanomic Subregion 1940 1950 19612 j982 2000 2022
i. Minneapolis-St.Paul ..............ccvou... 467.2 395.1 328.2 2299 179.6 165.7
A. Duluth-Superior .........cceienecrenennas 236 54.2 3t.6 25.2 148 12,1
B. FargeMeorhead . ...........c.vue.ts e 734 61.2 48.2 400 30.0 219
C.SiouxFalls. ... .......ciiiniiinnnnnnnnns 5.6 84.0 72,0 515 409 34.0
H, EauClaire ........ccoviienrennenernanns 359.2 2930 226.3 150.2 1236 1099
1ll. DesMoines-Ft.Dodge ...........-. reaeaean 411.3 403.3 2374 251.6 189.0 164.1
IV. Rock tsland-Davenport-Moline .. . ............. 385.8 337.1 295.8 233.4 1783 1450
V. Milweukez ... .. it 185.5 157.3 116.0 80.3 53.7 425
Vi, StLouis . .o.vtiniiieniinentnnnnsannns 588.9 453.3 295.0 206.6 16G.1 139.8
VII. Peoria ... . iiiiiiiiiniiennennennannn. 309.2 236.4 186.7 135.6 106.4 813
VHL. Chicago .......ccvivnisinnennnnnancncaans 207.1 1731 126.3 79.5 53.8 41.5
Total L. .. i i it 32138 25480 20623 1,499.2 1,130.2 957.8
Table P-75

Land in Urbanized Areas by Basin Plzn Area,

"Upper Mississippi River Basin — 1960, 1980, 2000 and 2020
(thousand acres)
Source: Economic Research Service

Plan Arca 1968 1980 2000 2020

1. MississippiHeadwaters .. ............c00v.. 822 1,041 1,274 1,423
2. Chippewaand Black ..... L eesasessaa e 246 251 257 260
3. Wisconsin .. .ivitiennnceranc.nanenaneas 327 345 360 376
4, ROCK . ....cvitniuironsoaenaronsaannnon 392 515 642 727

5. Minois:
BAINOIth) ... ... it iiinnnnns 887 1,375 2,168 2,735
58 (South} ........ A, 832 1,432 1,556 1,731
6. Kaskaskia ......ceivievovneonnnesannnss 283 328 377 386
7. BigMuddy ......iiiiiiiieiintcennaeannnn 113 116 117 118
8. Meramec .......cuievveenrennnennaanass 302 444 736 856
e T 1 114 122 124 142
10. Fox,Wyaconda, & Fabius . .........covvuusn 50 52 53 54
11. DesMoines ........ ettt 445 478 502 513
12, Skunk .......... et e tenee e 122 127 129 129
13. lowaandCedar.........c.ccevvne. e 373 420 471 516
14. Turkey, Magquoketa, Wapsipinicon, & Upper fowa . . . 194 210 225 231
16. Cannon, Zumb/o, & ROOt . ... .....cvtnvunnn 139 21 232 240
16. Minnesota . ..........ccoitrnirnnnnenns 323 394 411 412
1< 5,964 7,861 9,634 10,849
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Section 4
FOKEST RESOURCES

Forestry is one of the major land uses in the Upper Misstssippi River Basin. Over one-{ifth of the land area of the
Rasiii is devoted to this use. Wood is one of the major crops. The harvesting and manufacturing of timber products
provides considerable employn:ent within the region. And the importance of other forest products such as Christmas
trecs, fuss, wildlife, and recreation is substantial,

The US. Forest Service of the Departinent of Agricuiture has assumed responsibility for compiling and
presenting information on the forest Jand and timber resources. The North Céntral Forest Experiment Station,
which has conducted two surveys of the tirber resources of most of the states in the Basin, has undertaken the task.
Thi= section of the report includes an analysis of the forest resources, their use, and resulting employ: .2t in the
Basin and its ecciomic subregions. It also includes seven tables presenting information about area, ow acrship,
present timber volume, timber products output, and employment. Appendix N, Agriculture, and App:ndix P,

" Fconomic Base Study and Projections (Draft No. 2), contain additional discussion and information copcucning the

significance of forest resources to the economy of the Basin.
4.1 Forest Land

Forests ¢f the Basin include a number of major types (Figure P-425. The types change in response te climatic
variables such as precipitation, iemperature, and length of growing season and in response to soil and drainage. The
forests of the Minneapolis-St. Paui, Eau Claire, Fargo-Mcorhead, and Dulath-Superior subregions run laigely to pine,
spruce-fir, and aspen-birch types. The woodlands of the semainder of the Basin are lesgely oak-hickory on the
uplands and elm-ash-cottonwood in the river bottenis. Pinc and oak-gum-cypress types from the south have irvaded
southeastern Missouri.

Much of the area along the prairic margin and in Wisconsin and Ilinois, ozice forested, has been cleared for
agriculture. Most of the remaining forest has been burncd over and grazed; or “mined” for the best tre2s. Today’s
forests are chiaracterized by many cull or undesirable trees and are badly in need of forest management treatments.
Even so0 these forests are impoitant to the cultural and economic lite o the Basin and will likely be of increasing
importance to recreation and timber production.

4.1.1 Commercial Forest Land

Commercial forests cover 27% miltion acres (Z1 percent) of land in the Basin. Two of the subregions which are
among the Jarger in terms of land area contain over half of the commercial forest land in the Basin (Figure P43 and
Table P-76). These are the Eau Claire and St. Louis subregions, each with 28 percent of the commercial forest land
area in the Basir, Of the remaining subregions only the Duluth-Superior has more than 7 percent of the commercial
forest land in the Basin,

The commercial forests aze generally more dominant in arcas with rough terrain, stony or sandy land or wet or
cold soils and less dominant on the more level, warm and feriiic soiis. Almost three-quarters of the land are of the
Duluth-Superior subregion and almost half of the land area of the Eau Claire subregion are occupied by commercial
forests. On the other hand, commercial forests make up only 2 percent of the land area in the Sioux Falls subregion.
Similar wide vaziations often occur within subregions (Figure P-44).

The very large increase in population hy the year 2020 is expected to result in the withdrawal of considerable
forest land from the commercial forest classification. Since past trends in forest land use are inadequate for
estimating the commercial forest land area in the year 2020, estimates were made using the Conservation Needs
Inventory and other sources. In each state, estimates were made of the reduction of commercial forest resulting from
anticipated urban expansion, reservoirs and refuges, parks, private recreation, agriculture, and miscellancous
purposes, such as roads, power lines, etc.

Finally, estimates were made of the commercial forest land in the year 2020 for each state, and the percent of
change since the last survey was figured. The estimated percent of changc in commercial forest area ranged from a
reduction of 17 in lowa, to 14 in lllinois, to 12 in Minnesota, to 12 in Missouri, and to 4 in Wisconsin. The average
reducticn in the five states by the year 2020 cam to 10 percent.

While the forest acreages estimated for 2020 may not be correct, they indicate that reductions in the areas of
commercial forest land may be expected. Perhaps only nine-tenths of the commercial forest land now being used to
raise timber will be available in the future because of more intensive land demands for a much larger population.
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Uppeér Mississippi River Basin, 1563,

Table P-76
Land Area in-the Upper Mississippi River Basin
by Econcmic Subregions and Classes of Land — January 1, 1963

L AN RPETIIY

LR ORI Gl ey it

P-135

3 From U.S. Bureau of the Census, ““Land and Water Areas of the Ynited States,” 1960

(thousarid acres)
Land and Water Area? Forest Land
7 Non- Nonftorest
fconomic Subregion Total Land Waier Tota! Commercial  commerciai Lund

01 MinneapolisSt.Poul ........... 16,498.6 16,056.2 4424 2,096.0 1,846.7 249.3 13,960.2

02 EauClaire .................. 16,1628 15,8102 3526 27,7449 7,568.0 176.9 8,065.3

03 DesMoines-Ft.Dcdge .......... 18,846.83 18,818.7 28.1 1,251.6 1,239.2 12,4 17,567.1

04 Davenport-Rock Island-Moline ... 14,761.4 14579.1 1823 1,6723 1,655.9 16.4 12,6068

05 Milwaukee .. ........... [P 49843 48768 1075 619.6 619.5 - 4,257.2

06 St.Louis ......covviinnennn. 24,8944 24,667.6 2268 7.907 4 7,759.0 148.1 16,7560.2

07 Peoria . ....c.oove weneennn. 12,090.2 i2,001.3 88.9 757.6 733.8 238 11,243.7

g 08 Chicag0 . . .......cvvennnnnn. 7,367.0 7,326.6 40.4 396.8 288.7 8.1 6,529.8

' 11 Duluth-Superior .............. 74145 6,7885 6260 5,108 4,905.5 195.3 1,637.7

5 12 Fargo-Moorhead .............. 3,964.0 3,791.3 172.7 809.7 775.0 34.7 2,981.6

3 13 SiouxFalls ................. 4,577.9 4,543.9 34.0 68.5 64.0 4.5 4,475.4

ﬁ Total ...ttt 131,561.9 929,260.2 2,301.7 28,425.2 27,555.4 869.8 100,835.0
-
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4.1.2 Ownevship of Commercial Forest Land

Oa‘nem’ﬁr of the commeni2] forest Iand of-1he Sann s predeminunily by fawmens std misccllaoous pinvat
nens (Figure P45 a8 Tedie P-77). Forest industny holdings amount te enly 2 sciueirt ot the commcnad loiot
ares, Thc l'.S. Forest Service contrels & percent. cthe: public agenaes, mluding connties, staivs of vtha Federal
Agencies, control 17 percent. '
Almost afi of the forest industsy hoidings and State and Ceunty Torest a+2 in the northem past of the Basin,
Nationa] Foresi lands are largely confined to the northern and southem extiemes of the Basin. Famers control most
of the ssattered woodhinds across the central pari of the region.

413 C(zmmerciai Forest Area by Timbes Stand-Size

Foreus are classified by timber stand <ize to indicats thek rehative deveiopment. Such classes mncdude sswtimoer,
poletimber, seedlings and s2plings and ponstocked areas.

The saw. timber aress usually ocntain ciough lnge irees for 3 merchantable cut. Many o these stands must be
If% to. pul on more growth. Poletimber stands contsin few sawitimber trees out are useslly merchantable for the
cutting of smaller timber preducts. Most poletimber siands shoul b2 held for additional growsh. Seedling and
sapling stands generally contain l'ew‘lrnbcr paeducts sc that a merchantable timber cut may not be avzilabke for
nny years. Noastucked areas 2re formerly wooded areas. stow less than 10 percent stocked wath furest trees but not
devsloped for other uses. These grass and. brask arcas may be mpwduung 1o irecs maturily or may need tree
planting to promcte the growth of timber produsts. -

In the Basia. 27 percent-cf the commercial forest land is occupied by suwtimber. 35 percent by poleumber, 25
percent by seedlings and saplings, 2ud oaly 13 pereeat is nonstocked. Approximately 7% million acres are slassed
«wlimber and 9-2/3 mitlior acres are cixxwed as poletimber.

Sawtimber stands 2re concentrated in the ceniral and southern parts &f the Basin with almost two-fifths of them
in the St. Louis mbregan..l’oktu-gbcr stands are more widely distributed with =bout one-fourth of the Basin's total
teing found in cach of the following: Duluth-Superior, Eau Claire, and St. Louis subregions. Young slands (scedlings
and saplings) ars concentrated in the northern subragions and the St. Louis subregion.

4.1.4 Stocking of Commercial Forest Land

Stocking classifications indicate the:propertien of the land occupied by trees; hence, they are a measure of the
uiilization of the land. The stocking class ““70 percent plus” is interpseted as “well stocked.” The other classes are
medium stocked, poorly stocked, and nonstocked.

About one-fourth of the commercial forest land in the Basin is well stocked with forest trees. These stands
usually do not require any special treaiment to insure growih but they may require thinning or removal of
undesirable trees. One-third of the commercial forests are medium stocked. These stands usually huve sufficient
growing space and do not require special treatment. About ons-fourth of the commercial forest Jand is poorly
stocked. The trees in these starids may have plenty of growing space or may be competing with grass, brush, or cull
trees.

The outlook for timber indicates that productive capacity of the Nation will be strained to meet timber needs by
the year 2009. A favorable location and good-accessibility of timber in the Basin should favor utilization of all
available timber from that area.

4.2 Timber Resources

The timber inventory called growing stock is measured in cubic feet, A part of this inventory, which is large
enough to be cut into merchantable logs 8 inches in dizmeter at the small end and 12 feet long or Jonger, is classed
as sawtimber growing stock. It is also measured in board feet using the international one-quarter inch rule which
approximates lumber scale,

While timber inventory contains all available volumes which meet certain standards, the timber growth ncludes
only the net accrual for one year. Growth is expressed as the increment on all growing stock, and also as the mcrease
in the sawtimber portion of the growing stock. Growth includes not only the additional volume put un merchantable
trees but also the “ingrowth” of trees reaching merchantable size.
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Figure P-45. Ownrership of commercial forest land, Upper Mississippi River Basin, 1963.

Table-P-77
Arez of Commercial Forest Land in the Upper Mississippi River Basin
by Economic Subregions and Ownership Classes — January 1, 1963
(thonsand acres)

Ownership Classes

Farmer-Owned
National Other Forest and
Eccnomic Subreton Total Forest Public Industry Misc. Private

Ct MinneapolisSt.Paul ... ....ovoviiiirnrnnnens 1,846.7 - 1225 1.5 11,7227
02 BauClalre «..veviennnnncensocnannnn wenaseana 7,568.0 367.6 1,619.0 461.9 5,119.5
03 DesMOINES . .ucvvvnrecencoarsnoonaossnsansas 1,239.2 1.8 15.4 - 1,222.0
04 Davenport-Rock Island-Moline ............c.nues 1,655.9 5 3341 1.0 1,621.3
05 Milwaukee ... ..o viivnenmeanarnncnoannnnas 619.6 - 255 - 5§94.1
06 SLLOUIS ..v.uvinrnnrenvssennnonnnoornrsnas 7,759.0 732.7 143.0 7.7 6,875.6
07 PEOTI ..vivvneinrenrnonnsoneasncracsn sann 733.8 - 13.2 2.9 712.7
08 ChiC300 ..vvvnnrvennosacarroacrraanoraannss 388.7 - 1.7 .6 380.4
11 Duluth-Superior ........cveciviievnnrasarneas 4,805.5 5156.3 2,3215 119.5 1,949.2
12 Fargo-Mcorhead ..........ccveeeinnnnnrannnea 775.¢ - 262.4 35.7 4769
13 Sioux Falls ... ..t isieicirervrananas 64.0 - - - 64.0

1< € L 27,555.4 1,617.9 4,563.3 630.8 20,743.4
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421 Timber Volume

The growing-stock vofumes of the Basm total 19% billion cubic feet. which & about 517 cubic. feet (6!: cords)
per acre {Table P-78). Neatly 8 billioa cubic feet o1 36 percent of this gromina stock volua is in polevimber size
trees. Foity-fous pereent 15 in sswtimber-size tees. Undes a fong sime forest mamigermen, pr12ran, the solume per
stre snould be abeut doubled and the prepostion in sawtimber-size tices should increase considesably.

Over half of tie growing stock in the Basin is in the Eau Clzire. St. Couis 2nd Buluth-Supenor subsegtons (Figure
P-16). The Jarge CGifferences in volume of growing siock by subregions are mzinly due to the substartial s anations in
forest acrezge. Volume per acre varies onlir from shout 3.8 to 8.3 cords in the varfous subrezions. ’

Sawtimber volume in the Basin totals 358 billicn board feet and averzges 1,300 board feet per acre of
commercial forest fand. Three quarters of ihis volun.. is in sawtimber stands. The temaining 25 percent is in
poletimber or réstocking stands. - -

Tive board foot velume per acre of sewtimber stands is a bexier indication of the stand situation th.an the beard
foot velume per acte on all commercial forest land. For the entire Basin this fizure is 3,600 board feet pes acre but it
varics from 2,600 to 5,300 board feet i the several subregions.

The disisibution of sawtimber by subregions is paralke! te that for cubic feet volumes in that kau Claire, St.
Louis and Duluth-Superior contain the largest volumes. Distribution differs ia that sawtimber makes up 2 ; .aller

portion of the growing stock in e northern cutover forests 2nd a larger propertion of the growing stock ..« other

subregions. This is well illusirated by the board foot-cubic foot ratio which it an index .o size of trees. In the
nosthom cutoves areas, the board foot-cubic foot ratio runs from about 1.5 10 1.9. The Minncapolis-St. Paul and St.
Louis subregions contain- enough small timber so their board foot-cubic foot ratios are about 3.0. In other
subregions, the board foot-cubic foot 1aiio ranges from 3.3 to 4.9 compared tc the Basin average of 2.5,

.Hardwoods make up 88 percent of both the growing stock and sawtimber volume, and softwoods only 12
pereert. Two species groups, the select white and red oak and “ether kardwoods,” each make up one-quarter of the
growing stock volumes. The select white and red o2t -2nd the other hardwoods greups each mizke up 31 percent of
the iotal sawtimber volume. A comparison of the sawtimber and poletimber volumes indicates the trends in species
distribution (Figure P<47). While the volumes of the larger trees now run heavily to select red and white caks, the
volume of the smaller trees (poletimber) indicates a much smaller volume of the select oaks. The volume of
cottoniwood dnd aspen appears to be increasing very rapsdly and*the volume of hard maple seems to be decreasing
somewhat. Each of the other species groups is maintaining its approximate Jevel.

4.2.2 Timber Ownership

Ownership is a key factor in assessing forest inventory trends and the outlook for the timber supply. The larger
public and privaiec owneis tend to bring more skill into management of their forest land. While some smali owners
may do an cutstanding job, the great majority lack incentive or skill along this line. The small size of most holdings
results in infrequent returns and difficult problems of management. Good markets are often lacking for timber frem
woodlot forests because only small and irregular lots of forest products are typicaily availaole or low quality timber
predeminates. Many owners are unfamiliar -vith forest opportunitics and procedurcs or lack the capital necessary for
stand improven.2nt, planting and carrying caarges, or are uninterested in timber growing.

Seventy-five percent of the growing stock and 81 percent of the sawtimber volumes n the Basin are in farmer
and miscellancous private ownership. Forest industry holds only 2 percent of the growing stock. Public owne.s hold
23 percent of the growing stock with 6 percent under National Forest Admiaisitation.

The farmer and miscellancouas private ownership group is dominant in every subregion in the Basin except in
Duluth-Superior whe.e it includes only 40 percent of the growing stock volumes (Figure P-48). The *‘other public
ownership™ (former tax delinquent lands) of growing stock volume is low in most subregions but dues reach 47
percent in the Duluth-Superior arca. Navional Fourest ownership of growing stock is confined primarily to the
Duluth-Superior, St. Louis, and Eau Claire subregions with 11, 9, and 5 percent, respectively. Forest industry
ownership of growing stock volumes is very small, although it does reach 6 percent in Eau Claire and 5 percent in the
Fargo-Mocrhead subregions.

4.2.3 Timber Quality

The quality of sawtimber volume is estimated by classifying trees ur logs nto three standard factory log grades
and tic and timber logs. The highest quality group (factory log grade riumber one) includes only 8§ percent of the
hardwood sawtimber volume in the entire basin. Fourteen percent of the hardwood sawtimber volume 15 in log
grade two and 78 percent is in the factory log grade three and tie and timber group.
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Only 4 pereent of the sowtimbes volume of select red and white oaks in the Basin qualifies as number une giade.
while 85 percent falls in the number three log grade (Figire P<45). Almost one-balf of the tog grade une saw tamber 1s
in the “other hurdwoods™ species group.

Tice and log size are very significant in detemiining log grade since few frees less than 135 inches in diameter at
breast height contain grade one or two fogs. About half of the sawtimber volume tn the Basin is int trees less than 15
itiches in dizmeter (Figure P-50). About one.fourth of the sawiimber volume is in the 16- and 18-inch diameter
classes and the remaining one-fifth js larger. The proportion of sawtimber volume in trees less than 135 inches in
diameter, by species, ranges around 51 percent. More of the “other hardwoods™ sawtimber volume is in lurger sue
trees and mote of the hickory and ash, walnut, and biack cherry groups are in smaller trees.

4.2.4 Timber Growth

The ne¢ ansiual growth in the Basin_amousts fo 537 million cubic feet. \\!nch is approximately 20 cubic feet or
one-quarter of a cord per acre of commercial forest land (Figure P-51). This is an annual growth rare of 3.8 percent
of the growing stock volume. The net annual growth of sswtimber ia the Basin is about 1.3 billion board feet which
comes to 49 board feet per acre of commerciai forest land. This is an annual growth race of 3.8 percent of the
sawtimber growing stock.

Percertagewise, the grow!h of growing stock and sawtimber in the Basin was satisfactory coasidering the high
mortality duc to drought and diseases of the oaks and clms. Growth sates are based on th previous decades average
diameter and height incremerits, reduced by the average natural mortaiity for the decade. Net growth rates were best
in the relatively young stands of the northesn and southern extremes of the Basin and poorer in the relatively clder
forests of the mid-section (Figure P46). Since growth is exaggerated 10 times ia the figure, one-half of cach colun,n
indicates 5 percent growth.

The net annual growth per acse was unsatisfactorily low considering the preponderance of fast growing species in
the north and the rich soils, usually adequate precipitation, and long growing season in the south,

10
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Figure P-4S. Sawtiinber volumes by species groups and factory log grades,
Upper Mississippi River Basin, 1963.
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Figure P-50. Distribution of sawtimber volume by diameter classes,
Upper Mississippi River Basin, 1963.

If tunber volume is built up, growth will increase. In 1962, the growing stock volume per acre of commercial
forest land was only 1,400 board feet. For maximum growth timber volume per acre should be 2 or 3 times greater.

The net annual growih of all growing stock is heavily concentrated in the select oaks, cottonwood and aspen,
and “other hardwouods™ groups. The annual growth of sawtimber, on the other hand, is concentrated in the select
oaks and “other hardwoods” (Figure P-51). Little of the aspen growing stock has reached sawtimber size.

4.3 Production From Forest Land and Demand For Products, 1952, 1962 and Projections to 2020
4.3.1 Timber Products Output

As shown wn Table P-79 projections of timber products output were made for three major products groups: (1)

saw logs, veneer logs, and minor & dustrial products, (2) pulpwood, and (3) fuelwood (Figure P-52).
. While most of the cut in the forest group is for saw logs and saw bolts, it also includes veneer logs, cooperage
logs, handle stoch, mine timbers, poles, posts, and miscellaneous industrial wood products. Qutput for the Basin
shuwed a reduvtion from 1952 and 1962, following the trend found in the five northern economic subregions. In the
stx suuthern subregions output of these products increased during the period. After 1962, the output of these
products 15 expected to increase rapidly in all subregions but to increase much more rapidly in the northern ones
than n the southern vnes. By 2020 the output is estimated to be approximately 4 times the cutput for 1962,

The vutput ol pulpwood has been increasing and is expected to increase at about the same rate until the year
2020, wiien 1 will be about 2% times the 1962 output. The greatest rates of increase will be in the southern
subregions,

The vutput of fuelwood has declined for some years, This trend is expected to continue but to le+v.l off before
the year 2020.

A study of econumic growth in the United States and resulting timber demands indicates that the demand for
tiber products may be expected to increase abuut 80 percent by the year 2000. While the consumption of
fuelwoud 1s expected to drop, the demands for industrial wood products will rise. Major expansions in population
and the economy will require some 21.3 billion cubic feet in 2000. Imports of timber products are expected to
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Figure P-62, Projection of timber products output by major groups,
Upner Mississippi River Basin.

incrcase, but most of the timber required to supply U.S. markets will be frum domestic forests. The national timber
supply-demand reletioniship has improved in recent years and prospective timber growth scems adequate to meet
projected demands for the next several decades. The timber supply of small and low grade materials 15 favurable fur a
longer period. This is not the case for lumber and higher quality forest products. By the ycar 2000 sawtimbe:
demands will be difficult to meet without more intensive forest management and utilization.

From the foregoing it may be concluded that markets for both pulp and solid wood products in the Basin will
grow. The demand will increase with the expanding population m and necar the Basin. The forest industry will
expand in order to better utilize the available supply of timber. The trend will probably be un carly . rapid sustained
increase in the use of pulpwood and a delayed and slower advance in the cut of larger logs for higher quality
products from more desirable species.

4.3.2 Timber Cut

The timber cut from growing stock amounts to 199 million cubic feet and from sawtimber 739 million board
feet. The cut of growing stock was only 7 cubic feet per acre of commerdial forest Jand. This included the sawtimber
cut of 27 board feet per acre. Both are considerably lower than the net annual growtls of 20 cubic feet of growing
stock including 49 board feet of sawtimber per acre.

The timber cut of growing stock was 1.4 percent of the growing stock inventory of the Basin, and of sawtimber,
2.1 percent of the sawtimbes inventory of the Basin. Thirty-seven percent of the growth in cudic feet and 55 pereent
of the growth in board feet was cut in 1962. Although the proportions varied sumewhat the same situation held in
cach of the subregions (Figure P-46).

Basinwise, the timber cut runs heavily to the select vaks, cottonwood and aspen, and *other Lardwoods™ (£ igtere
P-51). Comparisons of the growth and cut of growing stock by species groups indicates that growth is two to three
times the present cut except for the “other softwood™ group whose cut equals growth. Spedieswise, the cut of
sawtimber is very similar. The excess of growth over cut is not so prominent for sawtimber, but growth exceeds cut
m every species group (Figure P-51). The forest resource is undergoing a very rapid buildup from a very low timber
capital base. Timber surpluses are available now, particularly for small, low quality products.
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Figure P-53. Projections of cut and growth-of growing stock,
Upper Mississippi River Basin.

4.3.3 Trends in Timber Cut and Growth

The cut of growing stock i the Basin decreased from 221 mitlion cubic feet in 1952 to 199 miliion cubic feet in
1962 (Higure P53). I timber products output increases as anticipated, the cut must soox rise, reversing the
downward trend. 1t will b to an sstimated 566 million cubic feet by the year 2020. Similar changes are projected
for timber growth wah growth moreasing somewhat more than cut by the year 2020, By 2020, growing stock
volume s expected (o be 3 tunes that of 1962. Despite higher demand, the assumed cut is expected to Tail farther
below growih than at present.

The sawtimber cut m the Bastin1s eapected to ase rom 703 million board feet in 1962 to 1,526 million board
feet i 2020 (Ligure I 34). Growti shows an unusual drop from 1932 to 1962, probably due to a severe drought and
the dutch elm and oak wilt diseases. It is expected to rise from 1,350 million board feet in 1962 to 2,240 million
buard fect in 2020 when the assined cut s eapected to equal two-thirds of the sawtimber growth. The sawtimber
inventory is estimated to moie than double during the period.

The size of the average tree in the mventory and of timber being grown and cut is indicated by the board
fout, cubie fuut tatio. Larger ratios indicace larger trees. Nornsally more larger trees are cut, hence, the ratio for cut is
lugher than Tor growth vt inventory. Usaally growth rates are highest for younger tices. hence, this ration is smaller
for growth than for cat ur inventury. The cutover areas of the northern Lake States show lower board foot-cubic
fuot rativs (1.3 to 3.1) than the areas farther south (2.8 to 4.9). If the assumed cut is made, the average size of
tmber in the mventery will decrease from 2.5 in 1962 to 1.& in 2020, and a smaller portion of the timber cut will
wome from large trees i the future than at present. Smee the totai cut will be greater, the actual cut of high grade
wiatenal may be mote than now, There wall be greater vpporturaty for expanding production from small, low grade
materials resulting frum improvemeit cuttings than for increasing output ol high quality products.

4.4 Employment in Forest Products Industries, 1952, 1962 and Projections to 2020

The distribution of myjor forest product industries is shown in Figure P-56. Additional small primary or
secondary wood-using industries are tocated in aimost every County.
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Upper Mississippi River Basin.

In 1952, some 99 thousand persons were employed in these timber based industries of the Basin { fuble P-80).*
These estimates are based on census records which, in the case of manufacturing plants coming under SIC group 24,
were adjusted upward to include employment in smail mills. These estimates include timber harvesting, but do not
include employment in forest management and protection. nor do they incdude all secondary manufactunng of
timber products. About 54 perient of the 1952 employment was involved in the manufacture of pulp, paper, and
allied products. Timber harvesiing employed 19 percent and saw and planing mills less than 7 percent of the number
of employees.

By 1962, the timber based employment had risen to 110 thousand employees. Employment increased in cach
category except in timber harvesting where greater productivity had tahen place, and m saw and planmg mnlls where
many inefficient mills had quit operating (Figure P-55).

As shown in Table P-80 projected employment in timber based industries of the Basin is expected to be 227
thousand persons by 2020,

*Persons as used here refers to man-years of employment. In 1952 and 1962 a man yea of employ ment amounted to 2,000
man-hours. In anticipation of a shorter man wezk, a 1,300 man-hour year was used for 1980 and iater periods. Large increases m the
productivity of labor are eapected to take place because of new technology. However, the figures in Tables P-75 and P-79 cannut be
used satisfactonly for measuring this change since Table P-78 presests mformation of timber products output from the Basin while
Table P-80 indicates the employment involved in all manufacture of forest based mdustrics i this area. Inports, particularly of
pulpwoad, into the Basin are large enough to make considerable error in comparmg the figures from the two tables. Recogmang
these differences and using a constant 2.000 hour man year, we find our productivity mcreases fur pulp and alhisd paper products
from 1952 to 1962 to be 3.2 percent compounded. from 1962 to 1980 3.1 percent. from 1980 to the year 2000, 1.8 pereent
compounded, and for 2000 to 2020, 1.2 percent. For saw logs and other products we find a productivity decrease from 1952 to
1962 and a productivity increase of 4.0 and 2.4 and 1.9 for later periods.

A comparison of productivity in Minnesota and the North Central Region with that for the Nation shows that thes ared has o
good deal of catching up to do to remain competitive. For the period 1952 and 1962 the m.rease for the Natwon was 3.8 pereent.
for the North Central Region, 1.6 percent, and for Minnesota (1958 to 1964), 1.4 percent compounded.
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Tunber hanvesting 1n 1902 nade up abuut one-seventh of the employment attributed to forest-based industries.
It 1s expected to provide woth for about 56 thousand persors in 2020, In 1962 about 6 thoussnd persons wer
cinpluyed o sawenlls and planing mills. 64 thousand in pulp, paper and allied products, and 23 thousand in other
pray wanufactunng woud-using dustries, By the year 2020 these figures arc expected to rise to 15 thousand for
the sawnmll group, 132 thuusand fur the pulp and paper mill group, and 44 thousand for the “other” group.
Lapected ancreases vier 1962 emplozment by the year 2020 are 227 pereent for sawmills, 206 percent Tor pulp and

paper siills, and 191 percent for “other™ plants.
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Section b
MINERAL INDUSTRIES

This section was prepared by the US. Buresu of Mines, Twin Cities OfTice of Mineral Resources, Minneapoiis,
Minnesota. It deals witii the mineral economy of the Upper Mississippi River Basin.

Significant. quantities of metallic minerals  iron ore, lead, and zinc: nonmetallic minerals  gypsum, sand and
gravel, crushed stone and dimension stone, and mineral fuels  coal, natural gas, peat, and petroleum are found in
the 188,200 square miles in the Basin.

In 1964 the Basin supplicd about one-tenth of the Nation's bitumitious coal; one-seventh of the iron ore:
one-cighth of the gypsum, sand and gravel, and stone: two-fifths of the lead: and vne-twenticth of the zine

5.1 Summary of Selected Mineral Industries, 1950 and 1960

Table P-83 shows mineral production in the Basin for 1950 and 1960. Included in the table are several mineral
commedities for which projections of production and empluy ment have not been made. These include cement, clay,
and lime for which employment data are shows, under manufacturing in Sections 1 and 2 of this appendix Cobalt,
copper, nickel and silver are byproducts of lead mining and the employment is included in the lead mining
employment data. Production sndfur employment data for Jbrasive stones, peat, and tripoli are either confidential
or not available.

Tabie P-83
Mineral Production in the Upper Mississippi River Basin — 1950 and 1360
1950 1960
Mineral Quantity Value Quantity Value

Abrasives:

Grinding pebbles, shorttons ...... ........... 536 ¢ 10,600 w w

Tube-mill liners, shorttons . .................. w w w w
Barite,shorttons . .......civtiiiiienninnnens 209,311 1,890,292 180,702 $ 2,587,820
Cement:

Masonry, 280-pound barrels .................. Q] () 1,804,132 5,664,996

Natural, 376-poundbarels . .................. w w - -

Portland, 376-pound batrels ........... e eaan 29,958,871 67,330,520 39,640,738 136,562,871
Clays and shale, shorttons® . . .................. 3,282,922 4,799,120 4,503,135 12,759,604

Clay produced for use in mfg, cement, shorttons . ... NA NA 1,181,852 1,164,727
Coal (bituminous),shorttons . .................. 54,736,582 218,187,673 43,703,487 174,622,865
Cobalt,pounds ................ es e e - . w w
Copper,shorttons ... oo evnneennnnnnnnnns 2,982 1,240,512 1,087 697,854
Gypsum, ShOrTt0NS & . v v v v ninve s neneenennss 981,647 2,507,651 1,282,817 5,427,529
fronore, foNgtonsC ... .... ..ot nrannnns 15,940,149 79,230,712 14,597,296 120,147,639
Lead,shorttons. ... ..o viriiiinnnnvnnennnns 135,481 36,579,870 114,358 26,759,772
Lime,shorttons . ............ivvirinunnrnn,. 1,308,323 13,117,618 1,846,736 24,609,860
Nickel,pounds ............c0iiiiiiinnnnn. - - w w
Peat, shorttons .. ... iuinn i ieinnnennenenns 10,853 98,653 23,829 260,775
Petroleum, thousand 42-gallon barrels ............. 22,862 63,328,767 32916 97,435,441
Sand and gravel, shorttons .................... 47,342,140 37,672,387 92,770,409 88,622,573
Silver,ounces . ...ttt it e, 236,273 213,839 158,594 14,113
Stone {crushed and broken), shorttonsd .. ......... 32,870,365 45,545,710 73,710,993 100,118,972

Limestone for use in mfg. cement and lime, short tons . NA NA 11,044,626 10,555,795
Stone (dimension), shorttonz . . . ................ 145,366 8,108,302 211,493 10,627,672
Zing, ShOTttoNS & . bttt it er i erennnnans 28,339 8,048,276 41,556 10,721,448
Value of items that cannot be disclosed:

Tripoli and values indicated by footnoteW ......... - 666,489 - 1,982,628

I - 588,476,891 -~ 831,345,024

W — Withheld to avoid disclosing individual company confidential data.
NA - Not available.

4 Masonry cnment not considered as “mineral production’’ in 1950.

b Excludes clay produced for use in manufacturing cement.

€ Includes 1ron ore containing from 5 to 35 percent manganese, natural, which is ordinarily classified by the Bureau of Mings as
manganiferous ore.

Excludes limestone produced for use in manufacturing cement and lime.
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Mincral production is defined as production measured by mine ship .onts, sales, o1 marketable production
{including consumption by producers).

Fmploy ment is based primarily on man-hours logged by production workers. Number of emmpioyees is calculated
by specific mineral commodity industry by an equivalent man-year dctermined for that industry. For example, m
the iton ore industsy a man-year is equated to 2,000 man-hours. For the sand and grave] industry a man-ycar 15
equivalent to 1,809 man-hours, reflecting thie seasondl aspacts of the industry. An exception is the coal industry
where number of employees is determined by the average number of men working on active mine days.

5.2 Existing and Projected Minaral Reserves in the Basin

Detailed informiation on mineral reserves. by mineral commodity, is presented in Appendix F, Mineral
Resources. With a few exceptions mineral reserves in the Basiu are adequate to meet projected demards through
2020.

For several years petroleum production in the Basin has sxceeded new discoveries, and reserves have steadily
depleted. 1f the present decline in reserves continues, it is estimated that by 1980 production in the Basin will be vn
a “stripper” basis and a fraction of current outpui.

Reserves of barite in Missouri are estimated te be adequate to 1980. If new methods of recovering barite from
tailing dumps can be derelopcd, production could be prolonged.

Resesves of iron ore in Tilmore County in southern Minnesota are limited. Mining at the current rate would
substantially depleic reposted reserves by 1980,

5.3 Projections of Selected Minerai Commedities by Plan Areas, 1970-2020

Tablez F-84 and P-85 detail mineral employment for selected commodities by plan areas for 1960 and projected
1970, 1980, 2000, and 2020. Tabic P-85 shows projected minerals production in the Basin for. 1972, 1980, 2000,
and 2020. Additional data and projections of minerals employment and production by plzn areas is contained in
Part V, Draft No. 2 of Appendix P dated June, 1968.

Projections of mincral production and emiployment for selected miineral commoditics were based on data
cempiled by the Burcau of Mines canvasses of the minerai industry. An exception is petroleumn data which were
compiled by the oil-producing states and furnished to the Burcau of Miacs.

Regressicn analysis was employed to develop an equation which was used in computing base yezr (19690)
production. A 14-year time series (1950-1963) was used for projecting individual mineral commoditics. In some
instanzes. minerals were not produced in every year of tire time series, or data were not available. In these casesa
shorter time series was used, This calculated figure for 1960, in place of an actual production figure, was used for the
base vear as the starting point for making projections because it was believed to be more representative of the
production trend.

Table P-84
Mining Employment iin UMRB Plan Areas
by Selected Commodities — 1360,
and Prcjected — 1970, 1980, 2600, and 2020

(number of employees)
Commodities 1962 1270 1980 2000 2020

L0 9,300 6,800 9,860 9,000 7,300
IFONOME ... ..cvvnvnnnnncnancnnens 3,435 5,550 7,600 9800 11,900
Leadand 2inC ......ccovicennacrvann 2,370 4,110 4,250 5,165 6,280
Sandandgravel .......ccovmcenveannn 5,343 6,504 7682 10530 13,138
Crushedstoae? .... ......couvvunen. 5,567 8,204 9956 13.003 14,623
Dimension stone . ....ccvvereveecannns 1,470 1,659 1.822 2.475 2883
GYIAUM .. riennasnneanoanronn 481 372 387 528 664
Barite .. ... i 356 600 600 - -
Petroleum ... ..ttt iiree e 2,550 1,425 450 225 225

Total L i i et 30872 38224 42,474 50,826 57,013

2 t'xcludes data for captive quarries at cement and lime cperation.
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Table P-85
Total Mining Employment in the UMRB
for Selected Mineral Commodities®
by Plan Areas — 1960,
and Projected — 1970, 198C, 2000, and 2020
{number of employees)
Plan Ares  [960 1970 1980 2000 2020

1 4471 5008 5682 7576 9,324
2 181 417 4cs 515 354
3 532 656 792 1040 1,197
4 1368 1621 1863 2300 2585
5A 285 3551 4251 5195 6760
58 3134 4693 5155 6206  7.020
6 4216 3823 33220 2994 2,680
7 4900 4559 433 3859 32395
8 3546 7955 10402 12332 14776
9 223 406 as7 522 351

10 95 127 150 195 218

1 912 1,330 1441 1658 1508

12 293 322 350 397 32¢

13 64 1,8 1349 1535 1812

14 271 418 481 580 632

15 492 599 659 %2 1,121

16 §53 1170 1327 1792 2,089

Totatd 30872 38224 42747 50826 52,013

2 Includes coal, petroleurn, iron or2, fead, Zinc, sand and gravel,
cruthed stane, ¢i fon stone, gypsum, 20d basite.

b Totals co not add becsuse coal employment of less than 100 is
not inzwded in plan wrea totals but arc in grand total.
Employment in gypsum mining includdd in grand total but not in
plan srea totals 10 avoid disclosing contidential data.

Table P-86

Minerat Production by Selected Commaeidiiies,
Projected for UMRB Plan Areas — 1970, 1980, Z000, and 2020

Commiodity 1970 19580 2000 2020

Barite, thousand short1ONS & ... h i vnivneeeronnnnnaennancnnasn 200 300 ) -
Coul, thousand shosttons . ...... . Cetecsenseteeroanernsasoas 56,500 74,300 87,100 77,500
Gypsum, thousand shorttOnS ... .o vv vt eennneennnenoennennn . 2,230 2,860 5,660 9,700
fron ore {usable), thousandiongtons ............cvieeneurucnnn 21,150 2€,750 34,750 42,000
Lead {recoverable content of ores), thousand shorttons . ... ... ....... 403 478 653 903
Petroleum, thousand barrels . .. ... ....cciiieirineeinnnnnnnnnn 18,500 5,000 2500 2,500
Sand and grave!, thousand short tons .. .......cviirennnnnnnne 141312 205,534 387,764 613.529
Stone:

Crushad, thousandshorttonsd . .. ... ... ... ... .. iiuiinnnan... 127,632 188,403 351,588 540,682

Dimension, shorttons .. .......cc00enun. e st eace s 247,852 334,539 641,314 1,034,070
Zinc {recoverable content of ores), thousand shorttons .. ............ 47 49 53 58

2 Mining zt the indicated rate would substantially deplate estimated raserves. Development of new methods for recovering barite
{rom tallings dumps could prolong production.
Excludss limestone produced for use in manufacturing cemant and lime.
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Projectivns Tur smncais ased e conmstiuction (sand and gravel, crushed stone, dimension stune, and gy psum)
weie busd un prazeciions devdloped by the Corps of Engineers of the value of cunstruction (i $960 dollars) in the
Basini. The Corps of Engmecss constrictivi, projections (1970 2020) weze made for the 11 economie subregtons
the Basu. tuohen dowsn by sciected activitics, ¢.g.. fiew consiruction, public, pmate, residential, nonresidenual,
Inghways, aintenance. and repaii. ete. The Bureaw of Mines determined from an analysis of 1ts sand and geanel
canvass the pooputtion of production used fos highway constrection, maintenance, and for building purcuses. Rates
of (Lange based un Corps of Ungineers orujections for each subregivn fur appropnate cunstruction cetwvities were
appled 10 tleese Jata, and projected sang and grianel outpui derived. A similar procedure was ased 1n projecting other
residentasy minerals used in construction, )

To airne ot Bazin plan area projections for sand and gravel and crushed stone, certain caloulations were made.
Altua prodaction data for 1960 in the ewenomic subregion was wsed v obtamn a perventage of the total subregiun
production for each county . Thiese percentages were applicd to the econunne subregion projectivns to obiain
projectad produ. tion for eachy cusnty. The appropriate county figures were totaled to arrve at Basin plan area
projection totals.

For constinztion matetials cunsidercd te be export commodities (dimension stone and gy psuin), the rate of
JBange i constouction expenditures o1 the entite Basia was usad. It was assumed that Jiange would be detenmined
by rezional or sven natioral demands for construction materials rather than by local ones.

Projections of waal production in the Basin were based on energy growsh data supplied by the Federal Powes
Commisstun fur cual comsgued by the clectric utility industry . and on data developed by the Division of Econonue
Analysis. Bureau of Mines for nonutility consumption. Although energy demand was projected to inerease at 2
substantial annual growit rate. the proportion of energy o be supplied by coal will deciine as nuclear encegy
incresses. Profections of the ameont of audkear energy <apacity esed for electsic power generation, developed by the
Fedenat Powet Commissivn, sere tahen into cunsideration in prujes.iing coal output. It should be noted that because
of the rapid accleration of the growth of planned nuclear capacity for eclectric power gencmation, the coal
prajectioss are subject to revision.

Lun vre projectivas in Minnesola were based vn date developed by the Burezu of Mines and the University of
Minnesota. It is assamied that the future production in the Basin will coniiaue as 20 percent of the Minnesota total.
Tle levelupment of the teonite “adustn had a major influence vn projections of future iron ore productivn. The
dowanard aend of non vre preduction in recent ycars has deen reversed. Projectsuns indicate that iron vre output
ntay equal or exceed the high production leve! of postwar years.

Prujections fur the iron ore indusiny in Messouri reflect the announced planned output of the new operations.

Prujecitons of kead ara zine producdion in Missousi are based un parameters reflecting national demand for these
conmaniities. They were derived D um rates of change in demand for varying future pesiods developed by several
agencies mrduding the Divisien of Leonumic Analysis. Bureau of Mines. National Planning Association, Predicasts,
Resources of the Future, Inc., and the US. Department of Commerce.

In. the llisois Wiseonam fead-zine distriet, projections of future productivn were maintained near the current
leved of vutput. 1t s the py1_tice of uperating companies in the district to maintain 10- to 15-year ore reserves. Since
the peiphteral limits of the distzict have not been firmly established and there are areas having favorable
Jhatacterotis for finding viz, it was sssumed that produdtion at the induated rate will be maintained through the
projecting period.

Petivleum projecuons censidzred the dedining oil production m recent vears, dimishing resesves, and the
offects of secumdary prodaciion by waterfluoding. Published r2serves lave been declining at the ratc of 6.4 percent
per year sinee 1960, and aboui two-thirds of the vatput 1s from secondany pivdiciion. It is assumed that from 1930
bu the end of the prajection peatod. petivleum product:on will be minimal, as the oil fields become extrausted.

Proggectivons of ¢cmpiuyment m the anneral mdustny were based vn pruductivity in the base year adjusted for
Jiangos wopreductngty vva the projectivn perntod. Changes in productivity for each mineral commodity. e.g., coal,
nun olc. wonstiuction mimetals, Sase metals ete.. weie developed from material compiled by the Burcau of Mines.
and other Federal and State agencics.

Easploynaent i the petroleum mdustny was dased ¢n deta develuped by the Nativnal Planning Asssociation from
1960 eanpluy ment figures for Standard Tadustria’ Classification 131 (crude petroleum and natural gasj.

Basin plan area and cconumse sub region totals differ because 19 peripherz! counties in the economic subregions
were excluded from the Basin plan areus.

5.4 Productivity

Productniy s a0 messuic of oulput pei sorber, genesally computed by dividing production by number of
production worheta, to antive et an houriy, daty, or annual productinity rate. Changes in productivity gencrally

P-160




NIRRT 5 2 AN T ,,}w,;)g{!iwm’m\w,» £

=T TR

indicate cither 2n increase or decrease in tire efftcienay of ar operation. Productavity can be asefel in companng
mining operations wilh similar characteristics, but ather comparisuns weuld nut be meaningful.

in mining cperations several factors not implicit in such data have an effect en productinaty . Type of mming
(underground or surface}, depth of depuosit. size of equipment used. sizz of upcration, aad metal content of vres
shipped cach affeet output per worker 10 sume degree. Productivity sates vany froin mire to mane, and from une area
10 aaoiber, due to the variables cited akove.

Basinwide. productivity in nonmetallic mining operxtions. notabily sand and gravel and crushed stone, 1s
expected to increase substantiafly over ihe projection pesiod. as more efficient and larger squipment 1 employ ed.

In coal mining. productivity is expected 10 approach the uptimum during ihe projection pesiod. based vn present
ostimates of fuiure technelogical change. in beth underground and serface mines. Qutput per worher will be Lsger m
surface (strip) miniiig. as it is now. because of the nature of the uperation. As coal resenes asenable to stop mizmg
are exhausted and 2 Jarger proportion 3f cegl is mined undenground. the overall grodustnvity o coad mimng in the
Busin wiil be relatively lowes.

in iron ore mining. where Gype of material produced has been changing and will continee o change over the
projection perdod. the metal content has been fucreasing as lesser quantities of natural irun vres and larger amounis
of pellets are being produced. Although productivity rates show little change uves the pertod when based on gros
weight, significant increases would be evident, if iron content were the criferion used.

5.5 Data and Projections of Selected Mineral Commodities by Economic Subregions, 1950 and
1980 Actual, and 1970-2020 Projected

The fellowiny Tables P-87 through 294 contain employment and pioduction data and projectivns for LMRE
cconomic sebregions. Tabics 1~87 snd 1S3 list data and projections on erplovment by selected commudnty and
total employnizat for sclected mining activities, respectively . Table 1239 shows total mineral pruduction by seledted
commoditics. Tables P90 through -9 show production and employment fur five maju: auneral cummudities—-cual,
iron ore. lead and zinc. sand and gravel, and crushed stone for 1950 and 1960 and piojected 1979, 1989, 2009, aud
2020. The daia were collected, compiled and published by the Burcan of Minss. U.S. Deparinient of e latenor.

Table P-87
Mining Empioyment in UMP.B Economic Subregions
by Selected Commodities — 1950, 1960, and
Projected — 1970, 1980, 2890, and 2020

(number of employees)
Commodity 1956 1950 1976 1950 2000 2020

COMl .ovr aereeninnann. .... 30273 9577 9800 9800 9000 7,300
BOROM@ « e eeeeeeeeeaanannns 4420 3435 5550 7800 9900 11,900
Leadand 2inC +naeneraenannnan.. 2954 2310 410 4350 5165 6280
Sendandoravel ... ...nenunn.... 3246 5471 6639 7441 10,768 13,464
Crushedstoned ................. 3428 5850 8555 10,364 13546 15,162
Dimension S10ne .. ... ........... 1862 1782 1759 1933 2629 3058
GYPSUM « e e e et e eeeee e, 501 481 3712 387 528 664
Barite .......ciieiiiiiiaaaaas 422 356 600 600 - -
Petroleum .................... NA NA 1425 450 225 225

0 R 47827 29276 38810 43425 51,961 58054

NA~Not available
3 Excludes data for captive quarries at cement and lime operations.
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Table P-88
Mining Employment in the UMRB for
Szlected Mineral Commodities®
by Economic Subregions — 1350, 1960, and
Projected — 1970, 1980, 2000; and 2020

{number of emplcyees)

Fronomic

Subregion iss0 1960 1970 1950 2000 2020
1 1.670 2,438 2870 3500 4306 5820
" 706 708 1,056 1,137 1.368 1,303
me 2,494 1,998 2336 23549 2950 3114
vk 1,290 i.584 1892 2,106 2423 2578
v 1.056 1,427 1.689 2,140 3,681 3799
Vi 24858 10940 15876 185706 20,070 21622
Vi 83547 3369 3919 4172 5204 5960
vin 2.C00 2,756 3533 4,252 5,638 6,362
A 4372 3368% 3334 3,651 4,791 6,005
8 52 83 32 84 80 79
[ 267 2830 356 287 497 583
Totate 47821 29276 38810 43425 51761 58054

3 Includges coal, perolduim, iron are, lead, zinc, sand and gravel, crushed stone,
dimension stone, gyosum, and barite,

b incomstet= total. Excludes cestain data whizh must be withhaid t0 avoid
disclosing individua) company canfidential data; however, these dats are
included in total

€ Includes employment for the petroleum industry which cannot be assigned
t0 peciflc Economic Subregions, except for 1950 and 1950, for which no
petrolcurn 2mpioyment Gita Are avaiiabie.

Table P-88
Mineral Production by Selected Commodities,
Total for UMRB Econemic Subregions — 1950, 1960, and
Projected — 1970, 1989, 2000, and 2020
(thcusand short tons unless otherwise noted}

Commodity 1950 1960 1970 1980 2000 2020

COal ... .ieirenccannnnnnnanns 54,737 43,703 56,500 74,300 87,100 77500
fronore® | ..., 15940 14,597 21,150 26,750 34,750 42

Lead ... ... vt ittt nnan 135 114 403 478 653 203
ZiNC v ..iiiiennn: eenecnoona 23 42 47 49 53 58
Sand and geavel . .. ... eeeaaana. 47,342 92,770 145,165 210,252 397.180 629,266
Crushedstoreb . .. ... ........... 33870 73,711 133,006 196,294 366433 563,755
Dimensionsione ..........c.... 145 211 288 389 745 1,213
Gypsum . .. ...ttt ie i, 982 1,283 2,230 2,860 5,600 9,700
- £ 1] (A 209 181 300 300 (c} -
Petroteurrd .. ... ... ... ..., 22,862 32916 18,500 5,000 2,500 2,500

3 Thousand long tcns.

b Excludas limestone produced for use in manufacturing ce:nens and lime.

¢ Mining at the indicated rate would substantially deplete estimated reserves. Development of nevs metheds for
recavering barite from tailings dumps could pralong production,

d Thousana barrels,
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Table P-80
Production and Employment for Coal in the UMRB
for Economic Subregions — 1950, 1960, and
Projected — 1970, 1380, 2000, and 2020

Econor:ic

Subregion 1950 1960 1976 1950 2009 2020

Production {thousand st:ort tons):
n 1.882 1,068 1,508 1,900 2,100 1,900
A" 184 101 00 200 300 200
vi 32,765 27,923 ° 4,800 47,100 55200 42,200
Vil 18,588 13923 15100 23900 28000 24990
vitl 1321 669 1,000 1,200 1,506 1,300

TotaP 54,737 43,703 €6,500 74300 87,100 77,500
Employment {onumber of emplcyees):

m 1,605 470 400 400 400 370
v 116 49 (>} (b} (b2 it)
Vi 20513 6.441 5600 65600 5700 4,500
vii 1572 2,452 2608 2600 2700 2300
vill 473 159 200 200 200 100

Toral 30279 9.571 9,800 9,200 9,600 7,500

2 Tats may not add 1o totals shown because of independent rounding.
b Less than 100 employed.

Table P-91
Production and Employment for Iron Ore in the UMRB
Economic Subiegions — 1950, 1960, and
Projected — 1970, 1930, 2000 and 2020

Economic
Subregion 1959 196G 1970 1980 2000 2020

Producticn {thousand long tons):

A 15424 12901 15000 16,000 22,000 28,000
i 322 462 1,150 750 750 ~
Vi 194 235 5000 10,000 12,000 14,000

Total? 15,940 14597 21,180 26,750 34,750 42,000

Employment {number of employees):

A 4,353 3,099 3,300 3,600 4,700 200
i 12 53 250 200 200 -
Vi 64 283 2,000 4,000 5,000 6,000
Tota! 4,428 3,435 5,550 7,800 9,900 11,90

3 Dats may not add to total thown because of independent rounding.
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Table #-92

Production and Employment for Lead and Zinc in the
UMRB for Economic Subregions — 1950, 1960, and

-Projected — 1970, 1980, 2000, and 2020

Economic
Subregion 1950 19606 1970 1980 2000 2020
Production {thoussad short tons):
Lead:
iV 2 2 3 3 3 3
vi 124 112 400 475 650 900
Total Lead 13 114 203 4/8 653 903
Zinc:
v 27 33 28 40 4C %0
Vi 2 3 8 _3 13 18
Total Zinc 23 42 47 49 53 58
cmployment {number of smiMNoycesi:
Lead:
v {3} 2} 3} (&} ) {3)
vi 2602 1580 3750 3909 4850 6,000
Zinc:
w 346 *0 360 350 315 280
vi ) k) U] th) (b} i)
2 Incluced in E ic Sukregion VI, i
b §nct $inE iz Subregion V.
Table P-93

Production and Employment for Sand and Gravel
in the UMRB for Economic Subregions — 1956, 1960, and
Projected — 1970, 1880, 260C, and 2020

Econoinic
Subregion 1950 1950 1974 1980 2005 2020
Production {thousand short tons):
| 5915 17,766 30,961 48,543 94,817 147,585
11 2976 4,586 7,012 9,990 17,036 24 567
1l 5870 9,429 13,133 17,655 29,2713 42511
1w 2,654 3.966 5,723 7,637 12,823 18.804
v 7125 14,503 22974 35,432 71,043 114,833
Vi 4,935 8,732 12, 16,801 30,454 45,610
vil 8.411 10,051 16,707 23909 21.414 100,984
vin §.153 19,423 30,344 435 81,275 123,087
A 282 1,167 2.018 2,398 3,255 4765
] 330 1,540 1,770 1,869 2,200 2,543
(o] 692 1,556 2,034 2,447 3,589 3976
Totat 47,342 92,770 145,165 210,252 397,180 629,266
Employment {(number of employees):
! 389 926 1.344 1,727 2,471 3,045
] 208 236 282 330 412 470
f) 556 792 861 950 1,152 1,326
v 236 278 313 343 422 490
v 514 722 894 1,131 1,669 2,125
Vi 486 583 647 716 850 3.127
v 750 556 722 847 1,334 2,076
Vil 722 1,083 1,322 1,557 2,129 2,553
A 19 69 94 g1 9 105
8 22 83 75 65 56 51
C 44 e3 85 84 9 96
Total 3,946 5,471 6,639 7,841 10,768 13,464
P-164
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Table P-84

Production and Employment for Crushed Stone in the
UMBRB for Economic Subregions — 1350, 1964, snd
Projected — 1976, 1980, 2000, and 2029

Economic

Subregion 1950 1960 1979 19£6 2000 2020

Production (thousand short tons):
! 1,172 2,461 4,328 6.886 13,581 21,256
H1 2,147 3,223 4,841 6929 11834 17,253
Wi 2951 2926 16,052 21332 36,356 53,188
v 5564 10,887 18514 26,150 43,432 65,260
\Y 2,332 5,595 8563 13,776 28,017 45,377
vi 7,193 15826 35,315 52,445 96.692 14,223
v 2,860 5,055 10,303 15,235 25,154 65,375
Vit 9,428 21,328 34,106 52,630 99,731 151,027
A 1 3 - - . -
g - 1 11 11 14 17
c 222 g 63 408 621 759
Tot 33870 73,7211 133.966 196,294 366,433 563,735

Employment (number of employees):
H 236 389 555 725 1,000 1,136
|} 306 306 373 43?7 526 556
{EH 333 736 1.075 1,199 1,397 1,488
v 583 861 1,190 1,380 1,647 1.755
v 347 a72 587 775 1,104 1,301
Vi 611 1,194 2,166 2,629 3,405 3,700
Vit 222 351 597 725 1,170 1,584
Vit 7783 1514 2,000 2,482 3,292 3,629
A — - - - -— P
B NA NA 2 2 1 1
(o NA NA 10 10 9 g
Total 3,428 5,850 8,555 10,364 13,546 15,162
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Section 6
ELECTRICAL POWER INDUSTRY*

6.1 Organization of the Power industry

For-purposes. of delincating and desciibing the power industry in the Upper Mississippt River Basin area. the
Power Region boundary has been established as shown in Figure P57, with plan arca designations cotespendig to
FPC Power Supply Arcas to coincide with the manner in which the utilities report to the FPC. Unless stated
otherwise, information given by PSA incledes only that portion of the PSA within the Puwer Region, This region
incluedes parts of PSAs 12, 13, 15. 16, 17, 26, 40 and the whole of 14. The portion of PSA 26 included is s minor
that it cannot be considered typical of the-PSA. The section of PSA 12 included is also small, but is a very lughly
industrialized area with steel mills, chemical plants and oil refineries which at the preseat time are expernienung g
very high rate of expansion, PSA 15 includes the city of St. Louis with St. Louis and Jefferson ceunties but not St.
Charles and Franklin countics. The city of Milwaukee is outside of the boundary, but its proximity will be felt
within the region.

The UMRB Power Region, as of 1260. had 538 clectric utility systeras of which 56 were investor-owned, 323
were municipal, and 159 werc cooperative. The generating capacity and loads of the investor-owned utilities
comprise by far the largest segrent, approximating 90 percent of the total. The remaining 10 perceat 1s about
evenly divided between the municipal systems and the cooperatives. About one-half of the mumcipal systems, which

for the most part are quite small, have generating equipment often supplemented by external purchases. The
cooperative group is comprised of a few generating and transmission syztems and numierous distribution couperatives
varying considerably in size.

The composition of the industry as to type and size varies widely within the region. PSAs 16 and 17,
predominantly rural, contain a large number of smali systems while PSA 14, with a high population density , 15 served
by few systems.

Considering that future estimates place population growth in the suburban areas at approximately four tumes the
nonmetropolitan areas, it would te expected that the present pattern may becume more preduminant. In 1960 the
UMRB included an arca of 178,000 square miles with a population of 18,805,477, accounting for 5.0 percent of the
arca of the Nation and 10.5 percent of the population as shown in Table P-95. The average population density of
106 per square mile is slightly more than double the national average and varies consivderably within the Basin. PSAs
13, 16, 17, and 49 have densities bejow 8G while PSA 14, where Chicago is situated, averages 4325

In perspective, the clectric power requirements of the UMRB Power Region in 1960 were (pproximately 8.7
percent of the national total, or 73.9 billion kwh supplied by both utilities and self-generation. The total generating
capacity was 17,100 megawatts representing 9.2 percent of the national total.

6.2 Components of Electric Power Supply

Steam plants using coul and gas as fuels generate the major portion of electrical energy in the UMRB Power
Region. There are nunterous small diesel plants, but these account for a negligible purtion of the total supply. The
gas turbine is becoming populai as a source of peaking and emergency power, but in this application it 1s only a small
part of the total.

Table P-96 shows the fuel-clectric and hydroclectric generation for 1960 by PSAs while Table P-97 shows the
transfers of clectric power for each PSA in that ycar. The UMRB Power Region used a net import of 3,072 million
kwh and 564 mw of capacity generated outside of the area.

The trend toward ever larger plants to realize higher efficiencies and economies of sale folfows the national
pattern, becoming even more pronounced with the advent of nuclear power. The huge financing costs are viten
beyond the capability of a single utility, and this factor together with the requirements for larger loads to match the
increasing sizes of plants will promote a tendency toward joint efforts of several utilities in a single project,

Hydroelectric plants in the UMRB accounted for only 5 percent of the 1960 generating capacity compared to a
19-percent average for the Nation. Within the Basin, the hydroclectric capacity varies considerabiy. with PSAs 13,
15, and 16 accounting for 90 percent of the total. The Toum Sauk pumped storage project of the Union Electric
Co., having a capacity of 350 mw and now in its fourth year of commercial operation, has drawn world-wide
interest.

*Based on more detailed information contained in Appendin M, Power.
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Figure P-67. Upper Mississippi River Basin power region boundary and area boundaries.
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Table P-85

Population Density — UMRB Power Region
by Power Supply Areas — 1960

Area, Deansity,
PSA sq. miles Population  pop.[sq. miilc
12 3,274 749.357 229
13 19,609 1,456,462 74
14 16,540 7,200,958 435
15 11,354 1,811,891 160
16 51,268 2,923,698 57
17 44,630 2,462,214 55
26 4,088 85,553 21
40 27,181 2,115,344 __7_§
TOlUMRB . ......ovtunnn. 177.99a 18,805,477 106
TotalUS. .........c.uiven. 3,548,974 179,323,175 51
UMRB%ofUS. ............ 5.0 10,5
Table P-96
tiectric Power Supply in the UMRB Power Region — 1060
Fuet Electric Generation Hydroelec.ric Generation Total Generation
FPC Pover Anaual Capacity Annual Capacity Annual Capacity
Supply Capacity,  Production,  Factor,  Caparity, Production,  Facior, Capacity, Production.  Facior,
Area 1000 kw  million kwh % 1000 kw  million kwh % 1600 kw  million kwh %
12 634.3 3,194 57.3 - - - 634.3 3,194 57.3
13 691.6 2,462 405 128.8 868 76.7 8204 3,330 46.2
4 6,922.7 24,131 464 30.2 108 40.7 5,952.8 24,239 46.4
15 1,603.7 7.322 52.0 121.6 847 79.3 1,725.3 8,169 53.9
16 2,072.6 8,134 447 253.3 1,208 54.3 2,3259 9,342 45.7
17 1,835.5 6,661 413 203 65 36.5 1,855.8 6,726 41.2
26 27.3 85 229 - - - 27.3 55 229
40 2,057.7 7,435 411 25 19 86.5 2,060.2 7,454 41.2
Total Region 14,8454 59,394 455 556.7 3115 637 154020 62,509 462
Table P-97
Transfers of Electric Power
Across the UMRB Power Region Boundary — 1960
Net Transfer
Import Expor? Import Export
FPC Power
Supply Energy, Capacity, Energy, Capacity, Energy, Capacity, Energy, Capacity,
Area 1000 kwh kw 1000 kwh kw 1000 kwh W 1000 kwh kw
12 881,529 200,000 518,568 70,000 362,961 130,000
13 1,670,200 380,000 502,000 101,000 1,168,200 279,000
14 980,213 126,000 258,766 120,000 721,447 6,000
15 102,000 139,060 183,000 249,000 81,000 110,000
16 245,845 35,000 326,823 47,000 80,978 12,060
17 631,254 108,000 93,713 9,0C0 537,541 99,000
26 90,300 23,000 - - 90,300 23,000
40 1,373,689 229,000 420,141 80,500 953,548 148,500
Tuiai Region 6,001,030 1,240,000 2,303,011 676,500 3,672,019 563,500
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The technolozical developmient of bigher transmission voltages has mz2d2 1he muving of darger blodis of clecine
power oner lonzer distances practical. It has cocuurazsd 3 uend toward intezration of utifitses sviv barger operaung
systems previding fowes capitul and operating costs.

6.3 The Industry’s Prospects for Groavth, 1979, 1980, Z000. 2620

Increased ztonth can astunally De expecied to accompany popalation growth and ecusiemic expunsion, but the
clectercal indastry s hintosicstly exceeded these srowth mates. Progressively hisher standards of Inasg will also
evpamd the future markst, but the areatest incentive will come from the reduction in costs fur ckectne cnergy
relative to other slements in the cost of Iiving. Many mvenues of appioach are apparent today for this realization.
Among these are:

(D Technelogical devclopmicnis such as nuckar power, EHV, pumped storsze, and possible uther
devzlopar-ats in gerctstion, traasmisston. and distnibuticn which are still in the sescarch sizze.
(23 Lower fued costs through lower mining and transgosiatian costs and pricing prassuzes itom competing
fucls.
(3) Coordinatios. of the industry 10 take advantzze of foad diversity, sharinz of reseives. installations of
Izrzer units, and economy exchangss.

The most promusie2 growth markets 1oday agpear to be hosne heating and 2ir conditioninz wath potentels also
exssting in increased lighting and traasporiation (both R and sutomobile). These markets will not go withouit a
chailenge from oiher sources of enerzy. The ailwoads are testing jet-ponered ramns. The gas industey 15 enzzged 1n
very indensive research prozrams that well may kad 1o agzressive competition in the ar condiliwrrg market and
cnunter the electric utitity bid for the fiome heating market. Batteny propelled clectric 2utes may be 1 competition
with zutos powered by fuei cells. The gs industry is also vizorously pursuing the toial eneigy conaept for onsits
seneration with 5 poieatiel for competing with ap to 8 pencent of the Jetricad encigy market by 1975. Such
insiallaticns have increased i number from 100 in 1964 10 over 650 in 1968,

The clectric power industey must intendfy its effosts dimed 3t accepiance of its facitities. This involves
environmental considerations such as air and water polfution, overconing public conczm 2bont nueckear plsats n
congested areas. and sesthetic feateres that may reguize underziound disinbution and cven possble vnderground
trapamssien Fusther, the tndustry is faced with increasing costs fo? sight-of-way s and plant sites in fast growmng
w™»n arcas Lanver sapital costs can be expacied for the provision of cooling towers where an adequate waier sapply
is nut availahie It is appareat. thea. that while 1™~ potential far 2 eontinued rapid rate of growtl: in efectizcal encrgy
us2 is sindeed bright. if is not nacessasily assured—especially at present levels--beyond 1980,

Thc projosted requerements within the Basia by clas<ified ese 10 1982 are giver: in Table 798 while growvth raies
for gach category sre given in Table %%, The projeciions indiczic an 8§ parcent wverage annual increase for
residential use  Projaction for irdividual PSAs by classified use to 1980 are given in Table P-100. Total encrzy
requiremients 1o the year 2020 for the region and cach PSA cre given in 2akfe -1, whilke Figure P38 shows the
estimated annuad peak demand. The pegjections of future power requitements to 1990 are based on estimaices by the

West Central Regional Adviso y Commitiee in ceoperation with the FPC, develuped for updaung the Natonal Power
Survey Report of 1964,

6.4 Conclusions Regarding Future Electric Energy Needs and Supply

The projections for this study extend beyond four decades. into the futare. As an interesting observatson it nught
be noted that had a similar forecast been made jusi 2 Ettle more than two decades ago. there would hase been no
provision for aa entirely new souree of energy. nuclear. in the generstion of electricity. The utilization of view
metheds for converting the energy in fossil fucls and nuclear 2nesgy into electrical energy wiathin the next four or
five decades w.swld spped 1o be quite probable since sume of these innovations are already in the Jaboratory stage or
beyend Thess approaches include the devefupmient of magnetuhydrody namics (MHD), electrozas dynamics (EGD),
thermonucless tusion  2actors. thermoelectric generation, thermionic generation and fuel cells. Sonie methods could
be highly effictent and fairly simple thrcugh a direct conversion of a nonclectrical energy source mto clectsical
cnergy  Although much confidence may exist that some ol these developiments will materialize. they cannot be
preciscly accounted for in 2 projection. but should be given due recegnition.

The 1ype of power gensrating equipment to be installed in the UMRB can have a profound cffect on the
economics of the Basin. not only {rom the standpoint of the huge invesiments involved but also frem the standpont
of the fuel source. In view of the recent rapid advances in the amuunt of nuclear fueled capacity on order, it is
necessary to carefully censider this ws a major componen: of future gencrating capacity.
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Figure P-88. Upper Mississippi River Basin power region annual peak load.
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Table P-08
UMRB fPower Region Annuzl Electric Power Requirements
by Categories of Use — 1960—1980
1960 Actoesd 1983 Acius! 1576 Projected 1980 Projected
milica < of million s of snillion wof midion g oj
Cetegoey of Use Awfs tor:l Xwd toul I Y rorel Kntly tota!
Elecsnc Luliteer
Fasn . .. ... . . L. . 3,196 63 5,090 55 7.900 58 15,3720 55
Reudontal B .. .. 15612 232 22,688 245 35,120 256 74,020 25.6
Comensres®d ... . ... ...... 13.42% 173 16.531 178 234510 179 50,480 182
fodustriad . ... . e e 24879 376 352953 338 513800 37.8 304550 37.6
Stresthichtng - .. .. ... .. . 792 1.2 1,083 1.2 1.530 1.3 2,820 1.0
Other .. _ .. e e 25062 38 3458 37 4,850 36 2350 36
LOSSES . . . vivii i e 6.379 9.6 7878 85 11,300 82 20,836 75
Tota Requitements .. .. ... ... 65,181 10006 92563 1000 137.050 1000 278090 1000
Indastnat In-plant Genration 7.679 - 8,721 - 9,420 - 11,400 -
TJowd . L. e e 73860 ~ 101,384 - 146.470 - 289,490 -
Table P-93
UMRB Power Region Prejected Rate of Increase
of Electric Requirements by Categories of Use — 1960—1980
Increase in Power Aserage
Requirements 1950 1o 1989 Annual Number of Years
Increase, to Double
Cetexory of Use million kwh nercent percent Consumption
Electnc Utititres:
Faote . e 11,174 266 6.7 11
Residenua! ... . ... ... .. ............. 58,003 362 8.0 9
Commercadl . ... . . ... ... ieisecasan 39,059 342 7./ 9
Indestnal .. .. ... ... e 79,671 320 74 10
Street lighting . . e e i e 2,098 265 6.7 it
Other .. .. ... S, 7,448 298 7.2 10
toses & unaccounted for . .. . .. ..... .. 14,451 _2§ ﬂ E
TowlUtity . ... ..... .. e e 211,909 320 7.4 10
indastrial Estabrishments:
In-plani generation L e e 3,72} 48 2.0 35
Total .. ....... P, 215,630 292 - -

The prediction of nuclear «apacity . especiaily much beyond the iimmediate future. must be rade on very httle
histortcal data such as exasts Tor the estimate of total supply requirements. In the latter case. « long-term trend can
e extrapolated with modifications to correspond with anticipated changes. Nuclear generation, however, must be
projected from a4 point. In thiv case eseny attempt must be made 1o assess all available indgications sach as the
opirtons of manufac turers and whilities especially as they are translated into dolkar commutments. the opimions of the
\tomie Energy Commussion. the comments of competing fuel industrics. and the findings of various independent
studies.

Mamy tactors that will influence tuture deassions are y et to be resolved. and a more accurate quantitative analysis
will be possible only after several years of experience with the nuddear plants now under construction or on order
due fer startup i the near futare. The public acceptance of nuclear plants in populous areas, the degree of public
concern over it pollution with coal-tieed plants, and the extent to which the coal industry will challenge nuclear
pover (bearmg i ennd that considerable research is in progress concerned with the devclpsient of new markets for
coal) are v et 1o be determmned  The possible developments in coal transportagzon ard electrical energy transportation
throug™ FHV transnussion will be factors. Nuclear generation with its lower thesmal efficiency requires more water
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Table P-100
Classification of Energy Use in UMRB Power Regicn
{million kwh)

PSA12 PSAI3 PSAM PSAIS PSA L6 PSA17 PSA 26 7SA 0 Toral

1960
2 139 540 283 128 1010 1252 59 685 4,195
Residential - .ouoouennn.- 695 1570 £543 2049 2541 1873 35 1,705 16012
Commercial - o oovvenn 301 933 5520 1074 1288 1276 29 1.000 11421
e I 2215 1,091 9423 4443 2733 2125 4 2885 24879
Street Lighting . . .. oo on. .. 44 65 235 70 124 99 2 53 792
OEr oo ieeeannnn. 135 11§ 1.602 135 241 166 6 106 2502
L 3529 4310 22805 7899 7937 6791 136 6294 59802
LOSSS «veneenn. ceee B/ a2 2401 755 967 777 14 732 6,375
Total Requitements - . . . . 3790 4782 25207 8654 §804 1565 150 7326 66,151
1965
FBM e 163 605 200 %7 1321 1592 36 863 5090
Residential ............. 978 2163 8041 2866 3663 2,630 52 2313 22,688
Commercial . «o..ounun.. 435 1,382 8038 1408 1,706 1835 39 1,487 16531
fodustrial o ..o ooanon.. 3206 1682 13246 6554 4080 2937 9 4,141 35953
Street Lighting .. .. ....... 59 98 441 97 167 135 3 69 1,068
(1 ST 139 155 2240 148 322 292 18 157 3.458
TOtl oot eeieennns 4970 6046 327366 11,336 11,259 9571 207 903C 84,785
LOSSES «vcvueeannnnns 333 628 2959 923 1,139 972 13 906 7.878
Total Reauirersen-s . . . . . 5303 6674 3525 312259 12,398 10543 225 9936 2,663
1970
FaM oo ieeannnnn. 210 940 500 290 1970 2550 140 1,300 7,900
Residential ...... ...... 1340 3220 12580 4740 5580 4,070 70 3520 35,120
Commercial . . ... ooun... 610 1950 12500 2,20 2540 2770 a0 1080 24510
Industrial oo vovnnnenn.. 4540 2270 18700 9250 6540 4,540 10 5956  51.800
Street Lighting - . . . ...... 80 140 630 120 260 190 10 160 1,530
(o 11.YS S 170 220 3,080 250 489 450 20 226 489C
TOtal o ov e .. 5950 8740 4783C 16770 17,370 14570 290 13070 125,750
LOSES - o wveurvnnnnn 450 $50 4210 1350 1,590 1420 30 1,200  11.300
Tetal Requirements . . . . . 7.400 9690 52,30C 18,120 18960 1593C 320 14270 137,050
1980
Farm o oo 340 1,680 790 740 4,030 4910 280 2606 15370
Residential ............. 2480 6020 27,140 1054C 12360 8040 140 7.300 74,020
Commercial - . ..o vunenn.. 1170 3640 25880 4600 5160 5240 80 3710 50,480
Industrial .. ..oeenn... 9,080 4,190 24800 19,400 15910 8850 40 12240 104,550
Street Lighting « . . . ... ... . 120 260 1,160 220 556 370 10 200 2,290
Other «ovoeeeennnn.. 260 410 6,300 700 1,020 780 40 440 9,950
Total o v e 12450 16,200 97,070 36200 39,030 28,230 580 26,490 257,260
LOSSES v vveemeeeennnnn 840 1,670 7570 2,750 3030 2530 40 2,040 26,830
Total Requirements . . . . . 14290 37,870 (05000 3895C 42,060 33,760 630 28,530 278,090

for cooling per kwh than conventivnal steam plants. but it is thought that from prototy pes now planned o1 under
construction, future designs will tend to overcome this disadvantage.

Present thinking places the nuclear market in aveas where competing fuel costs run above 25 cents per milhon
Btu whicl: would include a major portion of the UMRB Power Region. Ty pival fuel costs for sume of the larger
plants in the region are shown in Tablc P-102.

Because of the confidence displayed by a number of utilities throagh conm tments m the bithons ol dollars fur
nuclear reactors in recent years, there can be little doubt that electrical generation fivm nudlear puwet has become
esiablished. Although nuclear capacity represents less than 1,200 of the 1960 generating capauity . 1t deeounted for
more than half of the new capacity ordered in 1966. Over 75.000 mw of nuclear capacity 15 vperatien, cuntracted
for. or announced as planned for operation by 1975. The Commonwealth Ldison Company. which 1s presently
deriving the benefits of unit trains and a mine-mouth generating plant. has contracted for over 4,700 mw of nuclear
capucity on a competitive basis. This utility. which accounts for approximately one-third of the generating capacity
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Tahle P-101

Projections of Electric Powey Requirements
Supplied by Electric Utilities for the
Upper Mississippi River Basin Power Region

Encrgy. Growih Energr, Growth
FAR] million kwh Rete, % millior kwh Rate, %
1960 1865
12 3.790 537 5,303 68
13 4782 6.6 6.674 69
14 25,207 55 35,325 7.0
15 8,654 5.1 12,259 7.2
16 8,904 69 12,398 68
12 7,568 68 70,543 69
25 150 8.4 225 84
40 7,126 65 9,936 69
Total 66,181 92,653
1970 1980
12 7.400 69 - 14,290 6.8
13 9,690 77 17.870 e3
14 52,300 8.2 165,000 7.2
15 18,120 8.1 38,950 8.0
16 18,960 89 42,060 8.3
17 15,990 8.7 30,760 68
26 320 7.6 630 69
40 14,270 75 28,530 7.2
Total 137,050 8.1 278,090 73
1990 2000
12 26,150 6.2 41,810 48
13 32,270 6.1 50,560 46
14 195,000 6.4 311,800 48
15 75,630 69 120,940 48
15 83,640 7.1 134,920 49
17 60,040 6.9 96,850 49
26 1,210 6.7 1,910 438
40 54,960 6.8 89,530 5.0
Total 528,960 6.6 848,350 48
2010 2620
12 60,700 38 81,830 3.0
15 73,420 38 98,960 3.0
14 452,740 3.3 610,300 3.0
15 175,600 38 236,71G 30
16 195,900 38 264,070 3.0
17 140,620 3.8 188,550 30
26 2,820 3 3,790 30
40 130,000 338 175,240 3.0
Total 1,231,800 38 1,660,450 30

i ihe UMRB Power Regron. will be supply mg 40 percent of its electriuty from nuclear plants by 1972, and possibly
6O perent by 1975, wath savings cstimated at 5 tu 10 percent over alternative methods. Consideration of air
pollution, reliability . maintenance and adaptability to wnprovement were other factors contiibuting to the deuision,

Because of the unprecedented surge n orders for nuclear capacity, estimates of future installations have
continually been increased. The current Atvnie Encrgy Comnussion projection s between 120,000 to 170,000 mw
of mstalled nudlear capaaty by 1980, and other estimates run between 150,000 to 200,000 mw. Although the share
of nuclewr capaaty 1oight be about 30 percent, the energy production would be a greater percentage since this
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Table P-102
Typical Fuel Costs for the UMRR Power Region — 1967

Fuel Cost,
. cenis per
PsA Plant Statc Uriiity million 8tu
12 Bailly ... indiana NorthernInd. £S.Co. .. ....cvviveannnn 259
12 DH.Mitchetl .. .......... Indiana NorthernInd, PS,Co. .......civvvennnn 26.1
13 NelsortDewey ........... Wisconsin WisconsinPwr. &2t.Co. ... ........... 265
13 OakCreek ........ccuunn Wisconsin Wisconsin Slect. Pwr.Co. ... ... viueunn. 29.8
14 Cranford ............... filinois Commonwealth EdisonCO. ............. 28.2
14 Joliat ...........c..nn. Itinois CommonweaithEdisonCo, ............. 228
14 Kincaild .......ccvunvnnn {ilinois CommonwealthEdisonCo. ............. 20.1
14 WillCounty .....covuunnn Itirois Commonweaith EdisonCo. .. ........... 28.7
15 Meramee .. ........ccv. Missouri Union ElectricCo. ..... ceaaseen s 21.2
15 SIOUX +.eeveccnsaannans Missousi UnionElectricCo. .. .......cciveun-. 215
15 Venice .......ccvunnunn tilinois UnionElectricCo. .........cccveeane. 22.0
16 Alma .......ccevennnn . Wiszonsin DairylandPowerCoop. . .....voencennsn 26.7
i6 BlackDog ........ emeeee Minnesota Northern StatesPwr.Co. . .............. 279
16 Riverside . .............. Minnesota Northern StatesPwr.Co. .. ............. 275
17 DesMoines ............. fows fowa Power & LightCo. . ............... 27.2
17 Riverside ...... seeseanan lowa lowa-litinois Gas & Elect.Co. ............ 25.2
40 Coffeen ................ litinois Central tilinois Publ. Serv.Co. . . ... Comnnen 17.7
40 GrandTower ............ {itinois Central lllinois Pybl. Serv.Co. . .. ......... 223
40 Hennepin . ..o covvvenanen Hlinoic WinoisPowarCo. . ........ ce easeeen 247
a0 Wood River ........ e tlinois iltincisPowerCo, .........ccvviennnnn 18.6

capacity would be used mainly for base load. Virtually all large generating plants will be nuclear by the year 2000
according to AEC forecasts.

A 1atulation of nuclear plants that are in operation or that have been scheduled in the UMRB Power Region is
given in Table P-103. It is readily apparent that the major activity las been in PSAs 13, 14, 16, and 17 where fossil
fuel costs are relatively high. PSA 14 also presents large loads, which permits the use of large uniis where nuclear
plants ate more competitive. Nuclear plants have not been contracted for in PSAs 15 and 40, where fairly low fossil
fuel costs prevail but extensive evaluation studies are being made. A nuclear unit was planned in PSA 12 but then
dropped in favor of purchused capacity. This delay could make the procurement of a larger unit practical in the
future.

Based upon the considerations discussed, the purchases now being made. and the conditions existing in each PSA
related to the feasibility of nuclear power, estimates for nulcear power supply are shown in Table P-]04 as being 33
percent of the total thermal supply for the year 1980, 70 percent in 2000, and 81 percent in 2020. Forecesis 1o the
year 2020 involve considerabic specviation and as such should allow for the realization of other forms of yeieration
now being developed. Such an allov.ance of 5 percent wis made for the year 2000 and 15 percent for 2023, An
estimate of nuclear and exotic capa.ity as a percentage of the total capacity for the USA and UMEB is shown
araphically in Figure P-60.

The hydroelectric supply from known sites for the UMRB Power Region in 2020 is estimated at less than 2
percent including imports of 800 mw in 1980 and 1200 mw beyond the year 2000 from the Nelson River project in
Canada. Aqdctailed study of the hydroeleciric potential is contained in the “Report of the Hydroelectric Power
Subcommittee to the Power Advisory Committee™ dated January 1966. It is to be noted, however, that for purposes
of this Type | study the selection of possible future hydroelectric installations was made on the basis of judgment
rather than on economic analysis. It was felt that the net power transfer across the Basin boundary for the years
1980, 2000, and 2020 siiould be considered zero except {or the above siall impert of Canadian power. Transfers
will occur at specific points thsoughout the yea,s, but could vary with time in cither direction. In addition to being
difficult to evaluate, the amount in question would not significantly affect the overall situation.

The large scale conversion cf eneigy sources today to electrical energy is very inefficient in spite of all of the
progress that has been made. An amount of energy in the form: of heat greater than that which is used is lost in the
process. Allowing for electric energy requirements in 2020 appioximating 18 times the present use. we must be
concerned with dissipating an amount of energy equal to more than 235 times that which is now being generated,
unless moie cfficient methods of generation become practical. The common practice has been to absorb the greater
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Table P-103

Scheduled and Installed Nuciear Capacity

in the UMRB Power Region
Capacity, Schicduled
£S5 Plans or 1Location Utility Mw Cperation
13 Genoa ......niaaan Dairylard Power Cocperative .. .. ...ccvueunna 50 1967
13 Kewaunee .. ........ Madison Gas & ElectricCo. . ..o vvvet canniann 527 1972
Wisconsin Pub, ServiceCo, .. ..ovivs sireeenn
Wisconsin Power & LightCo. ... .....cc0nev.e

132 PointBeachNo. 1 ...... Wisconsiic MichigsnPowerCo. .. ... ...cov.an.. 455 1970
= PointBeachNo. 2 ...... Wisconsin MichiganPowerCo. . .. ........... e 455 1971
14 DresdenNo. 1 ......... Commonweealth EdisonCompany . . . . . cvvennna 200 19€0
14 DresdeaNo.2......... Commonwealth EdisonCompany . .. ..oveevven. 715 1968
14 DresdenNo. 3 .. ....... Commonwealth Edison Company . ... .- ceenvens 715 1270
14 ZitaNo. 1 . .......... Commonwealth EdisonCompary . .. .c.ccvevans 1,100 1972
19 ZioaNo.2 ... ...... Commonwraith EdiscnCompany . .. .. ..oeuvenn 1,100 1973
16 EikBiver . ........... Rural Coop. Power Association . ...........-.. 22 1963
16 wonticello ........... Northern StatesPowerCompany . ........cee.. 472 1970
16 PrairieistandNo. 1 ..... Northern StatesPower Company . .........cc... 550 1972
16 Praitie Istand No. 2 .. ... Northern StatesPowerCompany .. .......ccn.. 550 1974
17 Quad CitiesNo. 1 . ..... Commonwealth EdisoaCompany , ............. 715 1870
17 Quad CitiesNo. 2 ...... towa-llinoisGas & ElectricCo. . .............. 715 1971
174 Cooper ......ccu0.-- Consumers Public Power District? . ............ 800 1972
17 Cesar RapidsNo. § ..... fowa Electric Light & PowerCo., . ............. 550 1973
17 Cedar RapidsNo.2 ..... lowsa Electric Light &PowerCo., .............. 550 ?

4 These piants are located cutside of the UMRB Power Region but will supply loads within the Region.
b will also supply lowa Pwe. & Light Co. through 345 Kv transmission.

1.6 |-

1.2 +

ADVERAGE FUEL COST —~ MILLS PER KWHR

10 k7

1970

1975 1980

YEAR IN SERVICE

Figure P-69. Estimated nuclear fuel costs.
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Table P-104
UMRB Power Region Projections of
Electric Utility Power Supply by Types for Power Supply Areas

(megawatts)
Hydroelectriz Thermal
Total -Incleding

PSA Regquired Imports Toial Required Nucleard Others®

1920:
12 2,780 - 2,780 1,050 1,730
13 3,640 177 3,463 1.000 2,463
14 22,580 63 22,517 11,600 11,517
15 9,780 1.278 8,502 800 7,202
16 7.980 1,292 6,689 3,000 3,689
17 6,420 38 5,332 2,000 4,332
26 150 1 149 - 149
40 6,370 2 6.368 - 6.368
Total 59,700 2,900 56,800 18,850 37,950

2000:
12 ¥,990 - 7.990 €,350 1,640
13 10,110 744 9,366 6,700 2,666
14 66,630 116 66,514 56,000 10,514
15 29,730 1,678 28,052 12,700 15,352
16 25,560 1,751 23,809 19,400 4,400
'Y 18910 155 18,754 11,400 7,354
26 450 1 442 - 449
40 18,520 2 18,518 8,400 10,118
Total 177,900 4, 173,452 120,950 52,502

2020:
12 15,460 - 15,460 12,600 2,860
13 19,570 744 18,826 15,300 3,526
14 128,830 1€6 128,714 105,000 23,714
15 R7,750 1,678 56,072 45,600 10,472
16 48,830 1,751 47,079 38,200 8,879
17 36,300 156 36,144 23,400 6,744
26 8C0 1 859 - 859
40 35,920 2 35,918 29,200 6,718
Total 343,520 4,448 339,072 275,300 63,772

3 An allowance is included for noncondensing types in each as follows:
1980 — none
2000 — 4,500 Mw
2020 —~ 26,000 Mw

part of these losses into a large body of natural water. Other methods are availabic. such as the use of cooling towers
or cooling ponds for dissipating the heat to the air, but only at an appreciable increase in cost and with ¢ continuing
need for replacement of the water lost through evaporation.

When considering plant sizes of 5,060 to 10,000 mw indicated for the future, it is necessary v find huge
“dumping grounds” for this waste energy. Fortunately, the UMRB Power Region includes. or 1s in the prox ity of
two places that could possibly accommodate these plants and still avoid excessive thermal potiution. These sites
would include the shores of the Great Lakes and the lower one-third of the Mississippt River i the UMIIB Power
Region.

Water availability is a basic criterion in determining the location of thermal generating plants. Fuel cun be
transported to the plants, and electrical energy can be carried away fron the plants to the load centers. This
arrangement is fiexible, and an economic balance can be asceriained between the relative distances of fuel and
clectricai transportation, either of which may approack zero. Water for cooling purpuses, huwever., cannot be raoved
any great distance cconomically. Therefore, the water resources within the Basin will be an importan facior in the
selection of sites for the generation of electric power.
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Figure P-60. Estimated nuclear and exotic capacity.
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Section 7
METHODS FOR USE OF ECONOMIC BASE STUDY
AND PROJECTIONS IN WATER RESCURCE PLANNING

The purpose of the economic base study and projections in this study is to provide guides to aid in projecting
future water sequizements. The future water requirements in wrn are the points of departure m the development of
a water resource plan.

The statements included in this part of Appendix P summarize the approaches used 1 the apglication of the
ceondmic base study and projections to water resource planning by the participants in the Upper Mississippt River
Comgrehensive Basin Study. The statements are printed as furnished by each participant.

7.1 Mineral Fesources, Bureau of Minas* ~

Water is, and will coatirue to be, ¢ vital tool in the mineral industry. The emphasis toward higher qualny
products and the utilization of lower grade materials has been a major influence in the increasing use of water. Water
use in the future is expected to increase with the growth of the mineral industry. For most commodities water use
was projected at the same ratio of water use per ton of product {or all projected years. For some commoditics,
predicted technological developments will increase water requirements. The water ratio in these cases was adjusted
accordingly.

Sand and gravel is a nuneral industry likely to require an increase in the water ravio for processing. The demand
for cleaner and better quality sand and gravel has been steadily increasing over the past 20 years. Cunstruction
specifications are requiring closer tolerances on raw materials. To meet many of these requirements, the aggregate
industry must beneficiate its preduct through the use of water. Based on this trend, the water ratios per ton of
product for the aggregate industiy have been increased 1 percent for every 10 years in all projections after 1970,
This increase in water-use ration is expected to affect sand and gravel and crushed stone industrics.

The depletion of direct-shipping iron ores and the increase of beneficiation practices have had a significant effect
on the water requirements in the iron 1ining industry. Sixty-three percent of the iron vre shipped from Minnesota
in 1965 was from “natural ores” and 37 percent from: beneficiated taconite. The predictions are that, by 1970, over
60 percent of the iron ore from Minnesota will be beneficiated taconite and will in.rease to over 90 percent by
1980. Because of these developments, water use ratios for the period 1970-2020 in the Basin are based only on
taconite operations.

The coal industry has, during the past 15 years, made greai advances in obtaining a higher quality product
through beneficiation. Most beneficiation is by washing. In 1949, only 35 percent of the Nation’s coal production
was beneficiated and in 1964, 64 percent was beneficiated. During the same period production increased 9 percent
while new water intake increased 7.04 percent. Coal spokesmen imply that this rew water intake was a result of
production increase and that the added need for water for beneficiation vas obtained through greater recirculation,
Based on this assumption, future water requirements in the coal industry in the Basin were increased proportionately
with coal production. As there are no foreseeable radical technological developwents in coal preparation. new water,
discharged, or used-water ratios have nnt been altered. Recirculatior. ratios, however, were increased 1 percent per
every 10 years in all projections starting in 1970.

The water data from the Burcau of Mines 1962 miineral industry water canvass was used to determine water
ratios per ton of selectad mizneral product for cach plan area. These ratios were applied to the 1960 p:oduction to
arrive at the water use in tie mineral industry for that year. Table P-105 shows the weighted average water use ratios
for the entire Basin.

Due to unusual water use patterns and other factors, the water use data used in the Upper Mississippi River
Comprehensive Basin Study may not coincide with the national pattern.

7.2 Water Supply and Water Quality Control, Federal Water Pellution Controi Administrationt

The purposc of this subsection is to explain how the projections of population and industrial growth providzd by
the National Planning Association (NPA) will be used Ly the Federal Waier Pollution Control Adminsstration
(FWPCA) ‘n developing the future water supply and quality control needs in the Uppe: Misstssippt River Basin,

*Used to develop projections of water requirements for UMRCBS Appendin F, Mineral Resources.

+Used in translating e snomic base study dita into demands for water supply andg qualit  control for UMRCBS Apperdin b, Water
Supply and Quatity Control.
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Table P-105

Upner Mississippi River Basin Average Water Use Ratios — 1360
(gallens per ton of product)

Mineral Commodity New Warer Intake Water Discharged Water Recirculated Water Consumed
Crushed limeston2 . . .......... 33 a1 22 2
Dimengion limestone . .. ....... 3,020 2,585 1,650 35
Coal .....ivvinnanannn e 104 a5 450 9
Sandandgravel ........... .. 162 157 187 4
fronore .. ........ ..., .. 489 379 1,409 110
Taconite .. .....ccevennnen 197 121 1,471 76
ZiNC v ine i v 13,773 13,732 6,886 34
Natural abrasves . . ... ..oou.. ‘ 94 91 0 3

Basieally. the gemeral methud seenw. quite simple. From NPA projections of total population and Econontic
Research Senvice progections of fara pupulation, the urban and rural nonfarn population of Plan Area 12 in the
year 2020 can b denved as “X™ number of people. Available data indicate that the water use in that plan area in
2020 will be Y " gallon: per vapita per day (gped). Therefore, the municipal water use in Plan Area 12 in 2020 will
be XY gallons pur day. I the same clenmientary manipulation could be performed for industrial water, and these
tutals added to those provided by other agenwies for agricultural and poveer requirements, a table could be prepared
shuwing total water needs for Plan Area 12 in 2020. This would be a quantitive estimate, without regard to quality
requirements.

However, this ty pe of oversimphification would not meet the needs of the study. Of course, the total water needs
ot the future need 1o be hnown. Framework plans are to be defined in terms of gross storage requirements, with
time and general geugraphic distibutions, and in general reaches of stream (20 to 50 miles) where increased low
flow and,or decressed pollution loads are indicated for water quality inmprovements at target dates in the future.
This may mvolve projecting needs for unats of population as small as vitlages or for a single industrial plant, if it is a
large water user or waste producer.

{leremn hies the crux of the problem. The NPA populatior and industrial predictions for the plan areas must be
disagicgated down to the smaller units required for a stream reach, and the future water demand must be
duenmed. o order to use the pupulation projections, the future water usage is needed on a gped basis. To use the
ndustratl projection the future water usage on an employ meat, value added, or nit of product basis is required.

This disaggregation of pupulation and industnal projections, and prediction of future water use is where a goud
shate of the work lies. The caleulations are largely empirical and are tempered with professional judgment and
common sense. -

The methudclogy is eapected to permit a clear, orderly, and reasonable analysis and presentation of existing and
expected conditions for support of water demand projections.

For the purpuses of this study, the demand for water has been divided intu five general classes. (1) Municipal,
2) Industral, {3) Agneultural, (4) Power, and (5) Mineral Resources. It is vbvious that the deterraining factor in this
classification was the water use.

The muntipal water demand includes residential, commercial, public, and those industrial uses which can
r:asuttably be redlected m a per capita use figure. “Unaccounted - for™ water is considered under this class, as leaks
and uther uncortrolled losses can be eapected to be part of muniuipal demand. Under this class, Federal and State
installations, are also included, although so:aie of these installations have industrial water use.

The mdust:ial water demand includes the demands for water supply exerted by the priacipal water-using
industries (excluding the nnneral resources group). This demand can be related to industrial employment, value
wdded by manaficture, v units of production, If an appreciable amount of industrial demand is met by a municipal
water supply system, it will be considercd separately.

The agr calturdl water demand muludes the following uses. (1) rural domestic, (2) livestock and fowl watering,
and (3) wrgation. Eachi of these uses can be Jevelcped on a unit basis and correlated with future projections.

The power water demand can be either hydroelectric or thermal-electric. The water demand for thermal plants
can be expressed on a unit basis.

The mmeral resources demand can also be expressed nn a unit of p.oduction basis.

Of the five general classes of water use, the development of municipal and industrial water supply is of great
concern The agricultiral water demands are being asses »a by agencies in the Department of Agriculiure, the power
deniands by the Federal Power Commission, and the m,ner.a resources demands by the Burcau of Mines.

The general steps in the methedology used to proect muricipal and industrial water supply are the same.
Avatlable puast and present vater-use data will be collected. The comparison between the past and present may, 1f
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there 1s an adequate peried of record, indicate the trend of future water demand. After consideration of the variables
winch affect mumcsnal and industeal water demands, and study of (2 indicated trend, the future water use will be
projected on 2 gped busis for municipal demand, and va a per employce or unit of production basis for industiial
demand.

7.2.1 Municipal Demand

Historical witer demands aic obtainett from state (nd local records of previous years. Per capita rates are
eapected to be developed fur cach plan arca for selecied past years These milestones, plus the present demand will
indicate a trend.

Present municipal water use is available in the 7963 inventury of Municpal Water Facilities. PHS Publication
775 (Revied), Volumes 5 and 6. Printouts of this data fi sm publication are available, arranged alphabetically by
communities, by counties, and by plan areas. A listing of ail municipalities and Federal and State installations in the
plan arcas by countics will be prepared. The list will contain the following informatien. (1) present gpud usage. (2)
types of treatment used in the Basin (this gives an indication of the quality of the surface and ground water, (3)
sources ol supply, whether surface or ground, (4) estimated firm yicids of the sources of supply, and (5) whether the
municipal systems are metered.

In additson, the location of all imucipalities ples Federal and State installations having water suppiics wili be
plotted on a map of the plan area. Fhis map will show the river sy stem of the Basin, so tha. the relationship of the
communities and installations 10 surface water supplies will be shown.

Tlus map. used n conjunction with the USGS map of undesground aquifers will alsv indivate the probable yicld
for commumties haviig ground water supplics. The symbuols used to indicate the locations of the water supplies in
the Basin will indicate whether it is a sutface or underground supply.

In determiung the fietuere municipal water demands. several independent variables will be considered. These
vartables a.c. (1) pupulativn served, (2) general state of 1the economy, (3) standard of living of the pupulstion served.
(4) rank (with respect to size) of population served. (5) climate, (6) price of water, and (7) extent of metering.

Of the vartables, mumcipal water demand is most affected by the number of persons served. The demand is
expressed m gped and the other variables are investigated as to their effect on this per capita demand.

The economic base study is expected to provide some insight into. (1) general state of the cconomy and (2)
standard of hving of the population served. The remaining variables can be evaluated from readily available data.
(See subsection 7.2.1.1 for a more detailed analysis of these vanables.)

Also considered will be previous studies and reports on this subject. such as the Senate Select Comumittee
Revorts. The FWPCA Great Lakes-tllinois River Bastas Project will be consulted also on methods of projection, as
well as projections made in that project for Plan Areas SA and 5B.

The next step is that of disaggregating the pian arca population projections provided by NPA. Subtiacting the
rural farm population projections supplied by Economic Research Service (ERS) frum the NPA projections will
leave the nonfarm population, which is the combined total ol the Lrba.. and rural nonfarm population. It is this
nonfarm population that will have to be broken down to a county wr stream reach (20 to 50 mileg) level. Some
populations may have to be projected on a city (SMSA) level. The total of all projections in a plan arca will equal the
NPA total nonfarm projection for that plan area.

Some working figures are expected to be provided by NPA in county and metropolitan arcas, [t may be hat
cvery county will not have to be predicted. Some counties in the plan areas do not have any large towns, and o
prelimmary inspection »f the data may reveal that there is no need to go further. However, the water supply is
needed for the second phase of the study when water loadings to the stream are estimated. Judgment will have to be
exercised in determining the size of the swaliest area used in the disaggregation.

In summary then, the methodology for projecting municipal water needs for each plan area for the years 1980,
2000, and 2020 will mvolve. deriving gped projections of demand. population projections for cach county or streann
reach m the Basin, multiply:ug population projections by gped proje.tions to get unit needs, and totalling the
individual unit needs to get gross municipal needs.

7.2.1.1  Future Municipal Water Demand Variables

(1) Population Served. Municipal water demand is most affecied by the number of parsons served.
Municipal demand is usually expressed as a ratio in gallons per capita day (gped). The other variables
should be investigated as to their effect on per capita demand.

(2) General State of Economy. Examiners of historic municipal water demaad data (availoole from local
water works personnel or state health department) should consider the state of the economy at the time
the demands were made. If pussible. the demands should be standardized to reflect conditions winh aie
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13). TheseEnta vould senve 23 3 basis for evaliciion of the effect of this factar in historic data, whike
Fropectaons of this factes vould serve a3 a geids for dermnd Torecssis. (Exisiinz thoory i ikat municma!
water Sovand 15 proporieonad te standand of lisins witdin Hmits)

() Rank (with resgooct f0 5375) of the Popubtion Served. Vardous water supply planocrs hawe indicaied 12
POY Capitx waier demends 2re mfloeaced by (he extent of the popebition seovad, Le.. L2rge Gty demands
ase of a Jifferent magnitade fzzeaten) than that of 2 3wl fown, Afisr comecting for 1o other f2ctors
which axay inf senor municipal waicr damands, s 2ctor shoud be examined. (11 mzy be that the
zroath of a aty ard an expanding svonemy 2 ce:ncidantal.) Such effects shiould be considered hefors
proaxctinz per capila waier demands on (he basis of the mezenitude of population t be served.
Popuhien demsity effoct on water demend may zlo be considerad in this factor or examined
seozaately. (Existing wates works practice tends fo utilize popeiation densiiy in sciting up distitbution
svstem desion))

(3} Climate. Climaie’s effect o municpa! water Jemands can be investigated by use of the following
INGERes: - -

(3 Rairiall (inchesyer).
(b) Net-moistuze deficioncy {precipitation, minus runofY, mir-s potential evapotranspiratien).
£y Climate factor-
(Rzinfall times averzge Ky cover}

(Davs of rainfall greates than or equal to 0.01 inches)
The climate parameters can be used to guide or set up maximum projected demands since water supplics
will be requised to meet anticipated variations in demand dug to climate. Maximum (yearly) demand for
water supply is used for projecting requiremeats. since ihis is tiie quantity needed to satisfy critical
demaznds.

(6) Price of Water Supply. Investigation of the effect of price on municipal water demand shoald be
investigated in concert with the other listed parametess whick could at¥ect water ‘demand. Historic
water demand datx and tetal cost of supply could serve as a guide to adjustments for this factor.
Projections of the price of water would be useful in application of this factor tor forecasting water
densand.

(7 Accuracy of Measurement of Amount of Metering. This factor must be considered in reviewing historic
daza. For instance, often only estimates of pumpage are available. These cannot be given as much weight
as metered demands. Use of demand data from unmetered system Ieads to an endorsement of water
supply waste if this demand is treated as bona {ide for projection purposes. The demand in this case is
for service only, without regacd for the quantity required. Further in this regard, historic demand data
should be adjusted to exclude an unrealistic amount of “unaccounted for water,” (rot a demand) if
projections age o reficet prudent use of municipal suppiies. Current practice sets reasonable loss and

waste as 20 percent of distribution system input.

7.2.2 Industiial Demand

The determination of industriaf water demands requires two items: NPA industrial projections of employment or
units of production, and future water demand in gallons per emgpleyee per day (gped) or gallons per unit of
production (gpup).

Data on past industrial water usage are rather scmt. A report, “Future Water Requirements of Principal
Water-Using Industries™ ,:inted tor she use of the Select Committee on National Water Resources, does give some
information ont the 1954 1o 1959 paiod. The data show that during these years, on a national level, the number of
erployees increased, as well as the water use per employee, in four major water-using industries. These are: iron and
steel: chemical »ad allied products: puip. paper and products: and foud and beverages. During this period, with the
eaception of the pulp, paper and products group for which data are not given, the water use per unit of production
decreased. These same trends were evident on a regional basis, with the exception of pulp, paper and products,
where the water use par employce stayed the same.
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3 Geoeraly speaking, queniities of indastria) watec presently used by the various indminies in the Laiad Suaies

-3 are wol known with ay dagres of avcuracy. Available datx are vesy “aeager, ard in noany cxses the litesiture jrovides
;| © conflicting dat=. To date it appears that the 1959 US. Consus of Industris! Waies Use i the bass souree of the
iformaton nesdad foi preseat Industiiad water demands,

Howaver, tae published Census dafa xce too brood a scxle for wes, The Burcau of the Censes fus baen contrzsied
to rwork two of the wbles in the Census of Induswrizl Warer Use. Thewe are “Water Used by Manufactusing
Esublishments by Purpese of Industziel Use for States by Industry Grorps™ 2nd “Water Used and Discharged by
Manufacturing Establishments, by Source of Intake and Point of Dischange, by States, by Industey Groups.” They
will fursish the data Oy SIC rumbers, for counties where disclosure regultions permit, 20d at ket for the phbn area
level.

Indwstrial plant oensas data from HcGraw-Hill Company kave 2250 been purclixead. For each plant list2d, the

McGraw—iE census providess (1) name, (2) 2ddeess, {3} phnt size (employmeni, 2<tuzl and group), (1) piimesy

product by STC number, and (5) secondary product by SIC number. A 21 of IBM casds will be preduced for ail

countics {excepi filivois River Basiu coentizs) in the study 2rea. A compriter prozram is availzbie 1o print out the

Ga1s gecgraphically, and ©5 expected to provide a list of names and 2ddresess, by $-dizit SIC numeers, by ooxentics

and by plan aress from these casds. This will be used 25 3 basic check Hst.

McGraw-Hill is alse: providisg = tzbulation of employment tetals by 4-dixit SIC numbers by countizs and by plan
areas. From this list it will e possible 1o sy thal, in a gives county or group of countics, in a given major wate,-
using industry, there are X number of mployees. From the check list, the industsy names and addresses will be
obtained. From the census ¢ata, the water.use will be known iz that industry in that plan area or county. A water-
use per employee for individual industrics can then be Gerived.

Industsial plant data is expecied fiom other sonzces. Some staies publish industeial water information and kave
made sur:eys of water use. There are other reporis and surveys by speciiic industrics that give water use. Some help
isaisw expected from N’A, as they a2re making the fndustrial projections.

All of this indnsiriai data will be assembled into various tzbles and maps. The information in the tables will be
lisied by SIC numbers by countics, and by county sotals and plan area totals. A goed or gpup Sigure of water use
should be cbtained from these tables as well as ke 1o1al water use by counties.

The location of the heavy water using indusiries will be plotiec on a focation map that will show their
geographic relationship to surface water supplies. The symbo! used will indicate whether the source of supply is
municipal, surface, or underground.

Projections of industrial water usc are probably the most difficult part of the industrial water study. It is
impossible 1o foresce, even in the short run, whai technological developments will occur in the industsial water use
ficld. Howerr, the demand for future industrial water supply will be affected by the following independent
variables: (1) product manufactured, (2) manufacturing procéss, (3) amount of production, (4) rate of preduction,
(5) cost of water supply, (6) cost of waste water disposal, and (7) amount of metering. (See subsection 7.2.2.] for
further explanation of these variables.)

' Incustrial water demand is most affected dy the type of product manufactured. Currently 85 percent of the
fresh water used in manufacturing industries, exclusive of electric power generation, contributes to the manuticture
of: (1) Psimary Metals — SIC 33;(2) Chemical and Allied Products — SIC 28; (3) Food and Kindred Procucts — SIC
20; and (4) Pulp, Paper, and Products — SIC 26.

Each of the variabies will be cxamined to determine its effect on the two basic uses of industrial water supply:
(1) cooiing and air conditioning and (2) process and clean-up. The expected improvement in the efficiency of water
use by large industrial users, i.c., increase in recirculation and other water-conserving practices, will be taken into
account.

The end result of these considerations will be a series of projections for various major water-use industries. These
prejections will be on a gped or gpup basis for each plan area for 1980, 2000, and 2020.

After the future industrial water use figures have been produced the NPA projecticns of industriai employment
and units of production will be disaggreaated. (They will not be disaggregated down to a town level.) Generally a
county will be the smallest unit for disaggregation. However, cach plan area will be analyzed individually. Unless
other considerations indicate differently, it will be assumed that the smatlest unit for disaggregation will participate
in the economic change in about the same ratio as in the past.

In the disaggregation, use will be made of the analusis of economic grovsth that will be given in the Economic
Base Study. The reports and surveys of many local and State planning groups will also be reviewed.
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7.2.Z.1 Future industrial Water Demand Variables

(3) ¥Vype of Product. Terdustrial wate: domand is most 2ffected by the type o product manufactured.
Cussently, 83 perceni of the fresds water uséd in the manufacturing industiies, exclusive of elecinc
powcr genzration, contributes .o the manafacture of: (1) Primsry Metals-S!IC 33; {2) Chemical and
Allicd Producis-SIC 28 (29): (5) Foud 2nd Kindied Products--SIC 20; and (4 Pulp, Paper, ané
Prodects-SIC 26, (Thenacekectric pover must abo be considered in industrial water demand
forecasting, but utilizes a dightly different raiionale.)

{2} Process. The process used in the mancizcinr of the verious products requiring Iaree amounts of water s
largely a fenction of the raw materials to e converted. An investigation of 2xisting processes in the arca
under coasderstion togativr with an evaluation and proiccticn of expected resources ¢ be used can
provide insight infc anticipated conditions. An example of the situation where raw material piays 2n
important part in the choice of process is the use of the knaft pager meking process (with its many
ramificaticns and modifications) for pulping southem soft woods and the production of kraft paper.

{3) Anount of Production. The smount of procuction (forecast) is a function of projected eoonomic
conditions and demand for the product together with the anticipated compeiitive position of the
jecation under consideration. When the manufacturing process is orieated with respect 10 a tesouree,
the projected availability of raw material can be used as a guide to the appraisal of this factor (methods
provided 10 cconomic analysis).

(4) Rate of Production. The rate of production should be considered sirce manufecturing is often a
scasonal operation in which a high rate of preduction (witk accompanying high water demand) prevails
for a limited amount of time. This should be considered in projecting demands on an average annual
basis (as for reservoir storage).

(3) Price of Water Supply. The price of water supply can be used as a guide in determining future secycling
practice. Transmission of water from a distant scurce is always possible; howeves, the cost of devcloping
the distant source and moving the water to the ooint of demand rmay be more than the consumers are
willing to pay. Recirculation is practiced when the iotal cost of conditioning and recycling is lecs than
the cost to obtain water from an area wherz it is readily available.

(6) Cost of Waste Disposal. Under current (but not necessarily future) conditions, the cost of waste disposal
can significantly limit demand. Very often cutrent water demands do not embody this factor since
adequate waste treatment and suitable disposal may not be provided by the user.

{7) Accuracy of Measurement or Amount of Metering. As in municipal water demand forecasting, the
accuracy of measurement or amount of metering must be considered in reviewing historic data. A
reasonable loss (quantity) in the water distribution system should be incorperated in the projected
industrial water demand in accordance with local practice, since there doex nct appear to be an accepted
percentage loss as in municipal demand.

7.2.3 Water Quality Control Needs

After the future M&i water supply demands have been estimated, the need for water quality control will be
considered. This refers to the need for stream flows and regulation of such flows, to assimilate wastes remaining after
awveomiplishment of adequate treatment and other methods of controlling wastes at the source. Therefore, we must
determine the projected waste volume and character, degree of treatinent, cnd flow in the receiving stream, to
properly assess the quality control needs.

How does the Economic Base Study fit into this picture? The projected waste volume and character are
funcuons of the projected water supply demand, which in turn depends upon population and industrial growth
projections. The waste volume, or return flow, is that part of the water supplied to meet demands which is - ailable
for reuse. In determining the percentage of the municipal demand which will be returned to the strearn, it is
recognized that there 1s grest varianee around the vountry. Return flow percentages will be developed for each plan
area, or perhaps groups of plan areas.
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The besy sources of murikipal returr flow data are seazse trestment pleat records, These vevords may kgaie
adjustaneat to 2fr. v for the effect of such Fxcrors as whether the 2ntice popubstion seeved by the water system isalse
sewered, syal wirether there 252 ndustiial plants kasdag private water supplic; 3nd onntiibuting t6 he seiurn Mow.
Giaer variables 15 be vonsidared inclndz nonmetensd municipe! use, sterm water Hows in 3 com®aed sysiom, and
infiftrazion of ground water into sewers, which mzy be ine largest source of errer.

The perceat of menizipal demand which ¥s seturned to the strexr: is not expecied 1o vary appi-ciably during the
grcjection pericd. Therefore, futere refum Gows will be obtainad by applying present-day relum hisw pezontages
to projected future municips! wates domands.

Thie future quality of muricipal retum flows is net cxpocted to differ greatly irom present quality, with posible
exceptinns. 1 the industrial compenent chanyes, sigaificant qu=tity moditications may reselt. If water use in a given
area G presently limited by a deficient supply, and this supply is avgnentzd, use patiems mzy changs, and with
theni, Juality charecteristics. However. domestic wastes will probably remein rehiivély unchangzed and can be
progectad on a popalation basis with assurande of reasemable accusacy.

In generad, we wili assume that the principal waste constituents of muricipal retum Hous will be minsral and
orgaric sofids, and that the per capita contribution will be 0.23-petinds of minernl sofids and 0.25 pounds of
wltimate biochemical oxygen demand (BOD) per day.

Projeciing industrial retum flow presents more of a problem than municipal flow. Plants producieg identical
products have been found o have significantly different water uss pattems depending, st ieadt in pert, on: Yiffering
operating practices, availability of water and geographical jocation. There &s an evea wider variation in quality
characteristics of the retura flow.

Tk two major categories of industrial water use are progess vvzter and cosling water. Quantitatively, cooling
water retum flow may vary ire.n 10 percent 1o 90 percent of defand, depending on the dagree of recirculation,
Process water retura flows do not vary as widely in percer: of demand, and may be more cleatly tehited to the
products manufactured.

Some present seturn flow datis are expected from the work beinz done for iifs siudy by the Ruzeau of Census.
These siould be on a small enough geographic basis to-make them much mor. zecurate than general industry
averages. We also expect to get some return flow, per unit of product, from various reporés .31 analyze speciiic
industrizs. Some general fiterature on this subject is available for use as r2ference.

It is expected that the cost of water will increase in the future so that industsial use of water for cooling will e
minimal, and that industrial water-will be used primarily for process and general purposes (sunitary). In the sbstace
of data more specifically applicable to the arca under study, a serics of percentages for different industsies wili be
used that have been developed at tiie UMRCBS Washington headquurters. These are shown i Table P-105.

The quality of industrial return {lows varies even more widely than the quantity. Howevar, they cua be
characterized generally by their organic and mineral solids content. Here again we expect te get some quality
information from special studies that have been made of specific industries. We will use information obtamed by
Great Lakes—lllinois River Basins Project in a number of industrial waste surveys, from which waste charucteristics
of certain industrics have been developed.

For future projections of mineral solids in industrial waste, estimates prepared at UMRCBS Washington
headyuarters will be used for planning purposes. These are shown in Table P-J07 However, it is considered
icasonible to expect that circumstances will force modification of organic solids by treatment metivods capable of
producing an effluent having a BOD equivalent to that of municipal sowage with 90 vercent BGD removal. Hence, a
single value for the BOD of industrial wastes of 0.155 tons per million gallons of effiucnt regardless of the strength

or the raw waste will be used for planning purposes.

7.3 Flood Control, U.S. Army Corps of Engineers*

Projecied future needs for water and land in the Basi= will provide significant opportunities for water resources
development includiag flood control and stream regulation. For the purposs of projecting future flocd damages in
the Upper Mississippi River Comprehensive Basin Study, growth and development in the flood plain areas are
evaluated on the basis of the general growth tread in the plan area where the flood plain is located. The projected
indexes of change for the following selected major economic classifications, Rural Nonagriculture, Urban, and
Transportation are based on the projections of total population, total personal income, per capita personal income
and indexes of change for selected major water using industries in Basin plan areas for the years 1980, 2000, and

*Used in projecting future flood damages for UMRCBS Appendix 1, Flood Control.
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Table £-106
Future Indusirial Waste Return Fiow Pagcentages
Reture Flos,
I=destry perreat of inteke
e cnse 5 eveseee <5
Pranssny mls | . . e waame crr e 23
TOEPONr D0 s i i mmmwvr ~vsmememanman 79
Stone, clay, G Fae predotis . L ot v v et e i e 3
L &8
- 81
Paper ... i cieeireivae seseree= 90
oS - i vricnsrnncrcccncnnscannns &5
Petroieumn . ... iiccnsrerenaronrennona 90
Retalbrother . ..., i .. ... ruesevennn 79
Lumbs .. .t ev.vcoveconcorvnonascnnas 90
Frocct type witgRlidn . ccverenvvercccccoacs 35
Theemol chectsn: POWET GENErACN <o i v ccccnn 20
Tsble P-107
Industrial Wastes
Estimated Minera! Solids Content
for Flanniny Purposes
Return Flow,
tudnstry tous per million gallons
MInIng . ..c.irnas titennannce serenann 12.2
Mining other than ustweralgas . ..... .. e aes 12.2
Natwralgas ....... ccvevacacses sesens 2.2
Primarymetals ............. be  eewsscaaa 12.2
TranSPOrtation .. ... .ciavee Lare.eana 1.22
Stone, clay,and glassproducts . . . oo e i an. 1.22
Food:
Brewery ........ccoce criereracanennans 4.15
CONNBIY . v.vie scencrennns sosncocnae 10.6
Comstarch .. ...... ittt enennnnncanas 7.45
Citrusfruit .. ... ..civneienveenannn .. 123
DRy . .it ittt ie it it 2,78
Edibleoil .........c0iiinntiinnraanann 14.0
Meatpacking . ... ....coc0vreennannnncns. 5.75
PoUMEY . ittt i i et c e 1.34
Textiles:

Cottonmill ....... .0 iirvane evnunn 2.325
WOoOISCOURINg ... cvcvneeennarnsnneans 24.5
Paper .......iiiiiiiiiiiiiiaa, crenans 1.22

Chemicals:
Organicchemicals . . ..... it ierenneeernse 1.22
Inorganicchemicals . . .. ..........cv e 1.22
Petroleumrefining .. ... 1.22
Miscellaneous:
Metal fabrication ....... ..t aan 1.22
Lumber,others . .......ccoivimverinansn 1.22
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2020, The histurica) projection baw for ficed damage dzta in the Basin are for the prices and conditions existing in
the eccnzaic and demographic base year, 1966, except as notr* in Appendix 1, Floud Coniro:, of ‘ic Uppes
Mississipgi River Comprehensive Basin Study. Flood damzges in ©2.2 Basin are prejected 1o reflect paieasi. s damages
in future yeass, assuming existing flood piotection to remam the same and the fiood fsk factor 10 2main
unchanged.

The foltowing subparagszphs outline in brief the rationale esed in determining the projacted indexes »f change to
be used in zach of the siected major econcinic classifications.

() Ruml Nonagricalivre. Ruial nonazriculture flowd damsges ate expested to reflect the indexesof change
of total popefation or in the case of areas with more fxsrable cconomiz prospacts the higher indeg of
change of per capita persona) income.

(2} Usban. The projected upward measurement. of patential :rban finod damuges is the index of change of
total personal income in the respective plan sreas, and tiie more conservative measure of development
would be per capita income for fioed phin arcas with a less vigorons economic base. Total personal
income is vonsidered 2 reasorable indicaior of economic growth in an wbanized arca as it reflects the
relatively high yield historically f investment for capitai and human resources in urban areas. Also the
significance Of imporiant nonmonctazy items are measured by the concept iotal personal
income—chicfly, net rental value to owner-occupants of their homes atid services Tumished swithout
payment by financial intermicdiaries.

(3) Transportation. The indexes of growth for t<ansportation fload damages are based on an analysis of
poteatial growth in key sectors of the econemy which are the mgjor sources of shinping receipis for the
various forms of commercial transpostatior. These indexes were based on she projected change in the
value of oufput of the production in UMRB plan arcas for agriculture, mining, and manufacturing. The
application of indexes of -change will take into account dhe indusiry mix within the total flecd plain of

a plan arca as weil as the suitability of various modes of transpostsiion to the particular type of
economic base of the fiood plain.

(4) Udilitizs. The gencral view held by the Federal Power Commission concerning poicntial flood dlamages
to clectric and gas utilities in the Basin is that the future damages will not significantly exceed the
current leve! of damages to existing facilities. The degree of flcod proiection afforded new electric and
gas utilities is deemed sufficient io protect for maxinum probable flood conditiuns in the Basin,

A discussion with the Federal Water Pcllution Control Administration resulted in agreement that the best
approach to projecting future flood damages to sanitary and water supply facilitics is 2 demand anaiysis of future
needs for water and sanitazy systems for the 196€ -2020 period.

7.4 Navigation, U.S. Army Corps of Enginzers*

The vigorous agriculiural and industrial econoinic base of the Upper Mississippi Region is highly dependent upon
the low cost waterborne transportation on the Upper Mississippi River and the Illinois Waterway for the bulk
~ommodities producrd and consumed by the agricultaral 2nd industrial sectors of the ragion’s economy. In 1964 the
above-mentioned parts of the mid-Ameriza inland waterway transportation system carried commerce totaling 46
million tons on the Upper Mississippi River and 21 million tons on the Iliinois Waterway. Projections of population,
employment, personal income and selected industry output for the Basin, multistate region, and Nation, contained
in this appendix, were utilized as guideines in developing a low-medium-high range of projectea wacerborne
commerce for each of eight majos commodity groups.

Commodity groupings were developed on the basis of economic classification for analysis and projection of
existing and future waterborne commerce on the Upper Mississippi River System as follows: selected grains;
bituminous coal; petroleum and products; cement, stone, sand and gravel; iron ore, [ and S products, industrial
chenicals and sulphur; agricultural chemicars; other selected commodities; miscellancous commodities; and
waterway improvememt material,

in addition to Appendix P projections, the basic procedure used for piojections of future waterborne commerce
included a trend analysis of historical traffic data, an analysis of the 1964 origin-destination study of waterborne
commerce on the Upper Mississippi River system, and an interview program with representatives of major companics
currently producing or consuming significant quantities of waterborne bulk commodities.

*Used in projecting future waterborne commerce on the Upper Mississippi River and tributaries for UMRCES Appendix J,

Navigation,
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Severa] sitemative assumptions were used concerning the future utilization of the varicus bulk conamoditiss
conducive fo waterborre movemient. Alsp, foresecable iechnological develepments ip navigation facilities, whick
wou'd change thz competitive position of waterborne tramsportation, were evaluated reiative fo atiter forms of
transportat™yn. The projection ranges were developed to accommeodats the many alternatives affecting
transportztion of bulk commoditics. A detailed study of transportation costs and rates, aithough dasirable, was not
feasible within tiie scope and funds of & Type 1 Comp.chensive Study. Several additional smportant econemic
variables affecting waterbosne commerce an.

(13 the export €ewmand for seiected g ains,

(2) the increasing development of nuclear power facilities with a resulting «ffect on fossil fuel regrirements.

(3) the development of additional pipeline i tworks for petroleus: and products,

(4) the locatiun of new industries producing and/or requiring prospective waterborne commodities such as
iron ore and iron and steel products snd industrial and agricultura? chemicals,

(5) alizmative modes of transportation such as the unit train, and

(6) improvemeats of facilities for vaterbome commierce on ihe Upper Mississippi River system such as a
deepening of the existing 9-foot chanrel. extendon of navigation season and fock and dam construction
or replacenent. The data aud projectierc of this appendix were of special significance in relation to
items (1). (2}, and (3) of the preceding listing.

7.5 Recreation, Burzau of OQutdoor Recreaticn®

This section discusseés 1fic methodology used by the Bureau of Qutdoor Recreat_on in developing a recreation
demand stedy for the various plan areas comprising the Upper Mississippi River study arca. It also factudes a brief
discussion of various dats inputs in 2ddition to a biief summary of fiow deraand will be related to present and future
supply and need.

For the purposes of this study, reereation demand is defined as the total participation in general recreation
activities which would occur if facilities were available. Demand, therefore, is made up of two components: (1)
existing usc of the facilities provided and (2) latent or unexpressed demand which is inherent in a population but not
reflected in the use of existing facilitics,

Geneially speaking. use data is available but often unreliable for major facilities, and it is quite meager for
smaller areas and private facilities. Latent demard, on the other hand, is not -directly measurable because of its
dependznce on the individual desires of farge masses of people. Therefore, indirect niethods were used for measuring
demand. Several primary factows influencing recreation demand provide an indication of present and future demand;
namely. population change, mobility, income, and leisure time. Pasi trends indicate that increases in use were closely
correlated te the composite of shese primary factors, thus providing a basis for predicting future demand for
outdoor recreation. Population and income provided by the economic base study provided the basic data for
computing existing and projected demand.

Since Gemand is closely associated with people and their geographical distribution, a brief review of the Basin’s
population is peitineat. Figure P61 siows the basin boundaries and the Standard Metropolitan Statistical Areas
(SMSA’s) to indicate conicentrations of population, Within the 18 SMSA’s in the Basin are nearly 13 nullion people
or 66 percent of the Basin's 19 million people (1960 census}. Another 1.3 million persons live in small urban places
and 5.2 million or 27 percent of the Basin’s population is rural. Today, 73 percent ol the people in the Basin are
living in urbanized arcas, aud present trends point toward increasing urbanization for the future. To further
emphasize this concentration of population, the Chicago, St. Louis, and Minncapolis-St. Paul SMSA’s account for 54
percent of the Basin’s population. These arcis are not only the points of origin for the greatest demand, but they
also represent the greatest deficiencies of usable resources available for outdoor recreation,

To measure demand as related to coucentrations of populations, circles were overlayed on each SMSA--one 40
miles and the other 125 miles. These circles represent an average distance of travel to recreation facilities and they
correspond with a day's outing and weekend use respectively. This method was used not to describe travel patterns
to existing areas but to show where iiic demand would be focused if faciities could be provided.

Next, demand was apportioned to the various plan areas that fall within the zone of influence of the various
SMSA's (Figure P-61). For example, Evansville, Indiana; Decatur and Springficld, [ilinois; and St. Louis and
Springfield. Missouri: all fall within 125 miles of the Meramec plan area and would therefore have some influence on

*Used in translating economic base study data inte recreation demands for UMRCBS Appendix K, Recreation.
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any facility developed there. Lacking more seohisticaied techniques, demand wes distributed, based on the
pronestion of the circles which fall within a plar «: *2 boundary. ’

Stugies have shown that 60 percent of the demand would oceur within the 30 mile day-use zone and another 30
percent would 131l within 43 to 125 nile weckend-usz zone. The remaining 10 percent weuld be zusigned to fong
duration tsips beyoud the wechend-use zone. Therefore, demand was localized by applying these factors 1o thie
pepulation affecting a specific plan arca. The computed poputaticns for the various SMSA’s having an efieet un the
plan arca were summed to provide an effective SMSA popufation. Lacking a point of origin for the roa-SMSA
population, it was added to the SMSA population giving a total effective population for that plan area,

The next step was to apply the nxodificd participation rates for the various activities to the computed effective
popuiation. (Participation rate X effective population = activity occasion.) This provided an indication of present
and projected demand for such activities as swim.sing, boating. camping, and other water-related anu
nonwater-telated activities.

it is recognized that cerizin inaccuracies are inherent to a system using averages based on regional surveys,
particularly in making Jong-term projections. However, this procedure appears to be significant fn somparing
pres:nt and future demand and for comparing the deraand fer certain types of activities within the various plan areas
of the Basin. )

The primary objactive for incorporating the demand data into the anatysis was to correiate demand with supply
to deiermine-what recreation facitities arc needed and where they are needed. Supply data was obtained frem the
foliowing scurces:

{1) An inventory of public facilities conducted by the Bureau of Qutdoor Recreation in 1964 for the
Nationwide Plan. These data were supplemented by additional inforzaation on smaller cities collected
by the various state agencies.

{2) An inventory of private recreation sponsored by the National Association of Soil and Water
Conservation Districts.

Other data sources were reviewed and included where they improved the detail and accuracy of present and
future supplies of recreation facilities. Although individual site investigations were not made, available information
on proposed Corps of Engincers reservoirs, Soil Conservation Service P.L. 566 projects, and ¥Federal Power
Commission licensed areas was included in the analysis. In addition, other Federal and State agencies were contacted
in seurch of information on proposed and potential areas.

For present and future target dates, the Recreation appendix will show unmet recreation needs or the difference
between available supply and demand (demand—supply = unmet needs). To convert both supply and demand to
units of rccreation days, conversion standards were developed to express acreage requirements per 1,000 population
and use per acre per year (see Appendix K for details). This system of supply ard demand was expressed graphically
in terms of population density, resource avaslability, and highway accessability. The intert of this analysis is to
define beth quantitatively and spacially those priority areas requiring concentrated efforts and study to meet the
recreation needs of the people in and adjacent to the Basin,

7.6 Power, Federal Power Commission®

Load forecasts for the Basin and surrounding arcas have been completed to the year 1990 in cooperation with
the utility industries aperating in that area. These forecasts, which were prepared in connection with the updating of
the Nationai Power S arvey, were used in the UMRCBS Report and Appendixes. The major utilities probably utilized
cconomic indiceiors in forecasting their loads but such indicators as developed for the Water Resources Council were
not available at the time the Guidelines for Updating the National Power Survey were prepared. Consequently, the
projection of population utilized by the Federsl Power Commission is about 4 percent higher than the Council’s
projection. Also, projection for GNP as of 1980 was about § percent lower than the Council’s projection. The
differences are well within normal estimating error limits. However, the FPC Washington staff will utilize the
cconomic base data prepared for the Water Resources Council in final national projections of future power needs. A
a matter of practical fact, very littie success has been experienced in closely relating economic data to electricity use
even on a national basis. However, as a part of the updating of the National Power Survey, an Advisory Committee
on Load Forecasting Methodology has been appointed. This committee is undertaking some econometric studies
looking toward a more sophisticated meitiod of projecting future electrical loads. Perhaps some of this work and
research will indicate ways of more meaningful utilization of economic indicators.

*Used to determine future power requirements for Basin Power Supply Areas in UMRCBS Appendix M, Posver.

P-189




N

o T

¥ doaot
RAAL

Fo s i
5

)
H

Jimm /
: MICHIGAN
+ N

NORTH DAKOTA

N w7
'\\-_(a—u-(l!‘."

[Py DN -
TR o e

SOUTH DAKOTA

1oy
gonres fomor )
oo

South Bend

R A IINDIANA
g S

‘\“—I;Sp'lgsf‘“"d : 4

- N -
-
2
’ 40 wmiles

3 125 miles
KENTUCKY

SCALE IN MILES
0 25 50 75

Figure P-61. Upper Mississippi River Basin recreation reference rnap.

E P-190




P LI o ~

7.7 Forest Resources, U.S. Forest Service*

The analyses of the timber sesources ownership classes and timber products outpat provide the background
necessary to determine the produciivity of the forest arcas-and the extent to which they can meet further demands
for the resources of water, wood, wildlife, and recreation,

Forests enclose or border most of the two million acres of water area in the Basin, They comprise 2 peicent of
the watershud, offer crasion and sediment protection to most major investments in water impoundments, minimize
crosion and flooding, and are a significant factor in the quality and quantity of availuble water, The use and
treatment of forest land in many water.heds determines to a large ex.eat the quality, quantity, and dependability of
the water supply in that watershed for all purposes: agricultural, donie (i, municipal, industrial, and rzercational.

‘Forests provide the most opportunity-laden arcas for outdoor 1ccreational activities. Location of the resource,
' the cxtent of public ownership, and the general condition of the resources effer additional (0ols to planners
determining the abilitics of the resources to mect the pressures of the futwie. The forest is-a balance of resources,
which, when managed creativeiy and sensibly can cope with recreational picssure and provide a continuing
atmosphere of enjoyment for the visiting public.

Forest products industries have traditionaliy depended cx high-grade timber for the largest part of their profits,
The supply of prime timber continues to dwindle, timber prices have risen steadily, and rapidly incressing imports
are capturing a significant share of hardwood markets. Analyses of the Forest Resource Tables indicate that the
Aasin has a pleatiful supply of low and medium grade hardwood timber and these grades can be improved in our
preseni stands through forest management.

The pulp and paper industry is a major water user. it-is generaily a nonconsumptive type use. Water use is fargely
confined to this forest industry, although limited quantities of water are also used in the production of lumber and
wood products. These may have a sionificant bearing on local situations. The use of water by the pulp and paper
industry may have an effect on downstieam water use.

The pulp and paper industrics are having the fastest growth of the wood-using indusiries. Eighty percent of the
capital investments for the forest products industry, 86 million dollars, is attributed to the pulp and paper industry.
Income for those persens employed ta paper and aliied trades was 349.4 million dollars in 1962. They depend on an

adequate supply of water for continuous operaticn.

The water requiremeats for the industry was determined from data collecced from the industries, information
from trade sources, and resource data from the Forest Resource Tables. Not all firms queried responded with
infoomation on water use. The following methodology was developed to indicate total presc 1t and projected water
requirements for processing paper and miscellancous products in the Basin.

Present water requirements for the mills not reporting was determined by comparing product outout of these
mills to thoss milis reporting water intake. Water intake of the reporting mills was expressed in water use per ton of
oroduct per 24-hour peric.d. Application of this figure to the production capacity of those firms not reporting
provide an estimated total present water requirement.,

In Appendix N, Table N-13 — Forest Resource Statistics — provides present and projected pulpwood products,
These figures were converted to tons of pulp using cne ton of pulp/1.5 cords of pulpwoad. The mills use more
puipwood than is produced in the Basin and shown in Table 1 3. Thercfore a factor based on the ratio between mill
capacity and pulpwood production was determired to account for the imported pulpwood. This factor is 2.2,

Water use by the industry is expressed in gallons of water per ton of paper produced. A second factor of 2.3 was
determined, based on a ratio between tons of paper and miscellancous products produced and tons of pulp
produced. This factor converts the water requirement for one ton of pulp to the water requirement for one tun of
paper «nd misccllancous products,

The water intake is determined to be 47,000 gallons per ton of paper or miscellaneous products produced.
Projected annual water intake is then determined by multiplying euch of the above factors by the conversion of
cords of pulp (Table N-13 — Forest Resource Statistics) to tons of pulp. For example:

949,000
1.5

———

S e K remas A A
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(2.2) (2.3) (47,000) = 151 billion gallons

Using this methodology the present and projected nonconsumptive water use in the palp and paper industry in the
! Basin is as follows:

*Used in projections of forest activities for UMRCBS Appendin N, Agriculture.
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Present — 151 billion galions
1980 - 227 biilion gallons
2000 — 321 biilion gallons
2020 - 383 billion gallons
These Tigures sepresent wates fur prwess use unly. They do rot include waier needed for pollution control. The; are
also based cn: the assumngption that palp input to produci auiput remains constant.
Tiwe forcst sesonree data are covered in detail in Appeadix N, Agniculture. They suppleraent the other basic
stugics aeeded-tu achicie a balanced program necessasy to provids an economi. foundatiun fur effective river basin
plans.

7.8 Agricuitural Drainage, Flood Protection and lrrigation, Ecariomic Research Service*

in onder 1o sCentify Basin wates resource problems and to print out critical arcas for furiher study, the
Ewoavmic Rescarch Senvier proiecied the potential changes in agricultural production and associated onfarm costs
whach could be experted [ wates rescuroe developments for irrigation, drinage, and flood control were undertaken
for the futyre tme periods of 1986, 2000, and 2020. The study used a programming analysis to determine the most
effiaient agricultusal production pattemn fos the Basin both with and without a water-resource prograni.

A more 221ailed discussion of the analysis for water and related land resource development potential for
sanultuee is contained in Appendin N, Agriculture. The following is a servnaiy of that stateme.t discussed in terms
01 flood control. A similar 25proach is applicebie for drzinage and indgation.

Cost sad-yicH informatien was develoged for field and pastuse. crops within the Basin for the projection years
By specifically wdaatifying thuse Soils subjec: to fleoding, it was possivie to determine yields and costs of production
under two conditions. First, with present lavels of flood protection, and scocad with total flood protection.
Estunates of dolf crop and pastuse damages and of numbers of acres subject to flocding were coliected from the
Seil Comseivaiion Senvice Tot the upstream aieas and from the Corps of Enginaees for duwnstream arcas. Damages to
the varfous crops and pasture were linked to fioeds-and flood frequency and time of occumrence in order to
Eetesmine annoal equinvaient flous damages for each crop. This information, related to the capability to the severa
sull groups, was entered into 2n aleebraic process to determine yicld decreases from Booding (or incicases with floed
protectton for vanious groups of soils in the sixteen Basin plan areas. Cafamm costs were thus esiimated for cach
crop and eah flood-free yicld. Daiz un flood-free vields and associated cost-were inserted into the Economic
Rescarch Sentoe computer program along witk: cemparable informztion on irrigation and agricultural dmainage.

The Foonomie Research Sezvice program represents the choices, and associated costs and reiumns, which may be
av+hble io the Basin farmer at the projected time periods. Under the assumption that the farmer will make the
evonuese shutes which maxmmize bis retun or, in tenns of the model, minimize his costs, the computes program
sciects the soils, yiclds and associated costs, and crop distribution within the Basin which reflect the *best”
cconomic sot. Since the Economic Rescarcis Szrvice program is run undsr two conditions, with and without
development, it is possible tu estimat. how a water resource program might change the character and magnitede of
the sesvurce: requised to meet agricultunsl demands. The resulting computer solution points up the relative *nsed”
fur flovd contro! among the various Basin plan areas and the relative potential value of flood controf in relation to
oti:es water-resour. e developments such as Jerizatior: and dramage.

The Economiz Research Seivice program doss not include the off-farm costs of providing the water-sresource
develupmeats. The change in cwsts and returas developed through the program thus represents a “gross™ estimate of
the Jhanges in the farm econumy. A mure detaiied study would be required to relate the water-resource investment
tu this oniarm ecunvmy . The water-resvuice investment analysis shuuid be a major part of the later, more detailed
project studies.

The analytival tools developed by the Economic Research Service for the Basin Study can be adapted to the
analysis of the cffevs of specific water-resvoree investments on the agricultural economy of the region. For flood
«untrul analysss, fur eaxamgle. a program might be developed to include specific information about fluod plain seils,
flovd frequenyy and floed damages and the prospective physical effects and associated costs attzibutable to
prupused water rescuive Jevelopments. Future floud cuntiul studies in the Basin might well build on the framework
procedure provided in this report.

*Uscd 15 prugections of Agmaltural doselopment potental for dramnege. flood protection and wur.gation for UMRCBS Appeadix N,
Agriculture. )
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7.9 Fish and Wildlife, Bureauv of Sport Fisheries and Wildlife*

Demznd for any hunting or fishing expericrice is a function of participants and participation. Participants aie
defined as.those people in a given populatior who hunt or fish when provided with the opportenity to do so.
Participation is the number of times an individual annually hunts or fishes.

Hunting and- fishing license sales are an index of participants. Licenses reflect &ctual use, are accurately
tabitlated, and. are readily available. In developing methods for projecting demand, all nunicrically repressnted
factors available are.analyzed that could affect the sale of licenses. Two-factors were found that proved to be
well-correlated apd significini determinante of licens: sales. They are: (1) huraan population density (population per
square mile) surrounding the residence of the licensez, and (2) the amount of huniing or fishing opportunity (habitat
acres per capita) available in the plan area of residence. The correlation coefficients (r) were significani at the 95
pereent level of probability per square mife, and were highly significarnt at the 99 percent level for fishing license
sales per capita and acres.of fishing habitat per capita. Hunting license sales per capita were highly significant at the
99 percent levels of probability with both independent variatles, population per square mile and acres of hunting
habitat per capita.

Applying these factors to Jopulations projected in this app-ndix, multiple regression formulas were used to
projeci licensed fishermen and hunters. The formulas are:

Fishing _
Y=10.25 - 0.0156X" +51.66X7
Hunting
Y =12.39--0.020X" +0.148X?
Wheie

Y = licensces as a percent of subarea population
X! = population per square mile
X? = acres of habitat per-capita.
The two X variables accounted for nearly 88 percenit of the variition of ¥ in-the fisking demand cquation and
approximately 53 percent of the variation of ¥ in the hunting demand equation.

The -projected licensed participants were increased by factors repicsenting nonficensed individuals: 50 percent
for fishing and 23 percent for hunting. Estimates of latent demand were not fully considesed, because of the
difficulty of conipletely assessing this nekulous factes. Our projected demand moay therefore be underestiinated by a
portion of the tctal magnitude of the latent demand factor. Origin. and destination dafa between the Upper
Mississippi River Rasin and other basins, and within Upper Mississippi River Bzsin plan-arcas, were not available.
Ingress-2gress travel patterns between these various artificial boundaries were thus considered equal.

Pasticipation by fishermen and hunters was based on data presented in several ORRRC reports, the 7965
Naztional Survey of Fishing and Huntirg, and by several state studies.

Pasticipants, as determined from the previous equations, were assessed against participation to obtain gross
hunting and fishing demand for the projection yea.s.

Net needs-for the near future {1930) were determined by subtracting existing (1960) use, plus the use expected
1o occur on developments undertaken during the interim 1960-1980, from the-projected 1980 gross demand. Net
needs for 2000 and 2020 would have been determined using the same method, except going programs were not
established that far into the future. Therefore, 2000 and 2020 net needs were a function of the gross demand
changes in ine interin: years, the carryover net needs from the previous target year ard, in the case of liunting needs,
that portion of existing use on private acicage that would convert to *‘urban and built-up™ areas, and be lost te she
hunter in future years.

7.10 State of lilinois, Department of Business and Economic Development
Letier of February 6, 1967 by Gene H. Graves:

The demand for water and water-related services depends on the population characteristics and
the level and type of cconomic activity. Information on present demographic and economic
conditions and estimates of future change, therefore, is fundamental to realistic water resouzces
planning and timely deveiopment.

The illinois Department of Business and Economic Development, in couperation with cight state
agencfes, has completed a statewide water rescurces planning study which was released dvring March
of 1967. This study presents 2 preliminary, broad-scale analysis of future water needs und supply
potentials by county. Future planning activities will be concerned with refining this anaiysis. The

*Used ir translating Economic Base Study data into fish and wildlife demands for UMRCES Appendi< L, Fisn and Wildlife.
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economic and dentographic guides fomulated in the Eccnomic-Base Study prepared for the Upoer
Mississippt River Comprehensive Basin Study will be incorporated into this supply-demand analysis,
The analysis is designed to furnish a general agpraisal of the probuble nature, extent, and time of
occurrence -+ future problems. The results will be of assistance-in determining future planning
priorities and stawc water resaurces policy.
The precise methozlology for use of the Economic Rase Study data rumains to be-determined: It
is anticipated, however, that the projections for Rasin plan areas and cconomic subregions will be

disaggregated into projectivns for smalier units encompassing individual waterslhied areas andfor

smalier county groupings. This would permit an analysts of water requirements in relationto stream
sagments, -

In addition, the E.unomic Base Su dy projections will be valuable for a varicty of ather purposes.
The projections may be of assistapce in revising the recreationi demand projections of the State
recreation plan. Seceadly, the Division of Highways anticipates that the .projections can serve as
contro! informadon in their urbanized area transpoztation studies. Finally, the projections will aid
local and regional planning comn:issions, many of whom are engaged in lan use planning and water
and sewage planning, in relativg local growth projections to the projections for economic subregions.

7.11 State of Missouri, Water Rezources Scard
Letter of March 3, 1967 by Clifford L. Summers:

Section 2 of the Economic Base Study, Upper Mississippi River Basin, has been reviewed by the
Missouri Wafer Rescurces Board. The Board has no question regarding the reliabifity of the-report
and projections concerned with the economic subregions. We consider. this werk to be most reliable
and it will be us2d in water resource and other planning by the agencies of thie State of Missouri.

There is some question regarding projections for the planning subareas, particularly Planning Area
No. 10 and the St_1.ouis SMSA which is separated between the Meramec and the Kaskaskia Planning
Areas. We-find that additional refinement and adjustment of projections will be necessary for use of
the material by the State.of Misscuri. '

Missousi has received economic base studies for the Misscuri Basin, Spring River Basin, and the
White River Basin- through-other comprehensive state-federal siver basin studies. The methodology
and results difier slightly, but cursory examination indicates the findings of the several studics to be
comparable.

The Water Resources Board is engaged in breaking out the data and projections. for those groups
of counties contained ir econon:ic and hydrologic-areas-and lying ouvtside of the State-of Missousi.
We have also found it necessary to break out or.reassigin certair counties that have been inciuded in
two.or more plapning areas reported from the several base studies. We are hopeful that this will
permit an additive projection for the State and that it will compare favorably with information
availabie from other sources.

We are making our own studies and projections for the Delta region in an attempt to complete
the picture for the total state. This is accomplished by. a direct ratio method. The other agencies of
state govermment will be consulted and obvious adjustmentx made to reflect current knowledge of
trends in job opportunities and population locations.

We will slso prepare methodolngy and instructions for breaking out sclect groups of counties for
us¢ by our regional planning commissions. We envision through this approach the evolution of-an-
cconomic base and projections for the State of Missouri that will receive acceptance and will be used
by the several agencies of governnient and local osganizations involved in planning activities. If the
above can be accomplished, we envisicn that future planning in the State of Missouri irregardless of
funding or administration will result in proposals that can be compared in making the political
decisions necessary for implementation.

Any work involving breakdown or disaggregation in the Siate of Missouri and accomplished by
the North Central Division will be useful 1o us. We in turn will keep your office informed of our
progress and interpretation of the data now available from several sources.

7.12 State of Wisconsin, Bureau of State Planning
Letter of April 4, 1968 by Donald P. Wood:

Wisconsin has found the economic projections developed in the Upper Mississipoi River
Compreheasive Basin Study useful in at least two respects:
(1) They allow us a basis of comparison for the more detailed projections we developed in
the course of our state planning work.
(2) They provide projections for neighboring states which we must use in planning and
designing certain types of public faciiitics which are used, in part, by non-residents.
In addition, some of the observations made by the consulfant as to factors causing economic
change provide us some «aluzble insight to problems in Wisconsin.
Regions based on hydrologic criteria are not especially useful to us for many of our planning
functions. It would be mote helpful if your data could have been casily disapggregated and
reassenbled into various other geographic groupings.
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