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This study by the Uppe .Mississippi River Basin Coordinating
Committee was prepared a field l-vel and presents data for a
framework prog am for the development and management of
the water and related land resources of the Upper Mississippi
Rivcr Basin. This report is subject to re-iew by the interented
Federal agencies at thv depirtnwen -1 level, by the Governors
of the At-'ected States. and by the Water Reources Council
prior to its transmittal to the Ccr rs for its consideration.

The main report contains the rcconnendations of the
Coo.Linf;h_ Committee. Recommendations that may be
included in the appendixes are in effec' merely suggestions by
the author zw tcie and are not to be constued as Coordimat-
ing Conrnitaee reo-nmendbiwons. )
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SYNOPSIS

, This appendix has developed estimates of the growth of water dependent elenments in the economy of the Upper
Mississippi River Basirn -o provide measures of reqWitements for future waler and related land resource development.

• To serve the purpose of the total Upper Mississippi River Comprehensive Basin Study, trmnds and projections of
economic and demographic chauge.; are developed for the Nation, Nlultistale -Region, the Basin, Fconoinic
,ubregions andPlanAreas.

The 302 counties in the Banr. plan areas, as a total, increased in population from 16.7 million in 1950 to 19.3
million in 1960 and are projected to increase to 26 million in 1980 and 48 million by 2020. The areas of major
growth in the Basir. ate projected to be the large metropolitan areas. The projected continuing decline of farni
population and the rapid increase in nonfarm population indicates the need to examine closely die developments in
the urban areas regarding changes in population density and water use requirements.

Total employment in the plan areas is projicted to increase from 7.6 million in 1960 to 9.9 million in 1980 and
17.6 million in 2020. The composition of employment for the total Basin by major sect.rs is projected to undergo
sobei very dramatic change the s ict ptiodn i .R te raniinndusty with seices
being No. 2 in rank. By 2020 the situatio is projected to be reversed. Retail trade remains the No 3 employer
during the study period. Government becomes the fourth ranking employer by 2020 and -s just sligihtly above the
level of finance, insurance and real estate sectors of employment. The increase in emplo.' ment of the noncommodity
producing industries is markedly greater than that of the commodity producing industries. This. in, turn. has a %ery
significant effect on the total population and hence on any of the waler resource requirements based upon
population.

Drmatic increases are exp:czed in the growth of personal income in the Basin. These increases will assert
themselves in terms of a higier standard of living in tile Basin and demand for additional water resources for homes,
recreation, water supply, quality control and other factors. Per capita income in the Basin which was S2.4 10 in 1960
is projected to incrozse, lbased on an index of 1960 equals 100, to 170 in 1980 and 427 by 2020. As one would
suspect, highest per capita income areas are those plan areas which include major metropolitan areas such as Illinois
North (Chicago), Mississippi Headwaters (Minreapolis-St. Paul) and Merainec (St. Louis).

The demand for fuel, food and livestock and livestock products will rise by about 3 times by the year 2020. The
demand for wood probably will increase by about 2.5 times. The need for land for agricultural production will rise
1.2 million acres (or 1.7 percent) by 1980 and another 3.5 million acres by 2020. Requirements for land for urban
and other uses can be expected to increase about 5 million acres by 20?0 from about 6 million acres in 1960.

Total mining employment is projected to increase from 30.8 thousand employees in 1960 to 57.0 dious3nd in
2020, an index of change of about 185 based on 1960 as 100. Productivity. the measure of output per worker, is
projected to make strong advances during the projection period. Mineral production indexes of change for 2020,
based on 1960 as 100, range from 177 for coal and 288 for iron ore to a high of 678 for sand and gravel.

Electric power generation in the Basin is expected to undergo considerable changes in the 1960-2020 study
period. Estimates for nuclear power supply are set at 33 percent L' the total thernal supply for 1980.70 percent in
2000 and 81 percent in 2020. The hydroelectric supply from known sites is estimated at less than 2 percent of total
sources of electric power gencration in 2020.

In conclusion, measured by popula:,ion, labor force, employment and personal income, the Upper Misissippi
* River Basin is expected to continue to grow at a nor rapid pace than its multistat" area. but slightly less than the
*national pace.
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FOREWORD

Appendix P was developed through a coordinated effort by participating organizations as follows: Economic
Research Service. Forest Service, and Soil Conseivaiioa Senice of tie Department of Agriculture; Bureau of Mines,
Federal Water 'ollution Control Administration, Bureau of Outdoor Recreation, and Bureau of Sport Fisheries and
Wildlife of tie Department of the Interior; the Fedcral Power Commission; and the states of illinois, Indiana, Iowa,
Minnesota, Missouri and Wisconsin. The U.S. Army Corps of Engineers, NCD, had the responsibility for coordinating
Appctdix P. This study was initiated prior to the Federal prog.am of economic projections by the Office of Business
Economics of the Department of Commerce, and the Corps contracted for the services of a private economic
consuitan:, the National Planning Association, to undertake the part of the study concerned with the general
economic and denographic analysis and projections. Federai agencies provided the basic data and projections for the
agricultural. fcresiry, mining and electric power sectors of the economy. Employment data were furnished to the
&National Planning Associa:ion by the state employnent security comnmissions under an arrangement with the U.S.
Department of Labor.

Technical repots. draft copies of reports, and preliminary piojic:tions were reviewed by the Economics Advisory
Committee of tie UMRCBS during the period of preparation of this ap~pendix. The Coordinating Committee of the
UMRCBSI has been furnished iformation conies of the reports and proceedings of the Economics Advisory
Committee. Also, o:her persons participating in this study and person having a specialized interest in this study have
been recipients of the technical and preliminary reports for the Economics Base Study.

Members of the Economics Advisory Committee who were thz major authors of the variout sections of
Appendix P are as follows: Section I - Robert A. MacLauchlin, A. William Hanson and loward E. Olson of the
Czarps of Engineers; Section 2 -Sidney Sonenblum, Louis Ii. Stern, and B. D. ling of the Nniiona Planning
Association: Section 3 - Ray Lanier, M. L. Cotner, Roger Strohbelm and Ronald Rhoade of the Economic Research
Servic; Sectin 4 -Clarence Chase, Sanford Silver, and Tomi Jordan of the Forest Service; Section 5 - Donald F.
Kly&e of ite Bureau of Mines. Section 6 - Lenard .Young, Ore! Haukedal, and Elmer liker of the Federal Power
Commission; and Section 7 - Wesley Grosh and Donald F. Klyce of the Bureau of Mines; Carlyle Pemberton and
Mere Tellekson of the Federal Water Pollution Control Administration; Robert A. MacLauchlin and Robert M.
McIntyre of the Corps of Eagineers: W. C. ilollenbaugh, Bureau of Outdoor Recre:cion; 1 enard B. Young and Orel
|laukedahl of the Federal Power Commission; Sanford Silver of the rorest Service: and Wifliam Meyer of the Bureau
of Sport Fisheries. Letter, from states were provided by Gene Graves, Illinois; Clifford L. Summers, Missouri; and
Donald F. Wood. Wisconsin.

Other pcrsons who made contributions to technical reports and/or review of the drafts of the appendLx are: J.
Dunbar. Indiana: M. !i. Meyer, Soil Conservation Service; W. Nord, Bureau of Sport Fisheries and Wildlife, W. 1.
Schuck, Federal Water Pollution Control Administration, Donad F. Wood, Wisconsin: and Michael Furman, Indiana.

Th. staff of the Econoncs Branch, NCD, Corps of Engineers that worked in preparing the many phases of t'iis
report are Lcna Adl0.r on statistical work and report makeup and Jeanette Petersen on :yping. Robert A.
MacLauchlin was the chief editor for Draft No. 3. Geneial supervision was by Hlowarn 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. Coordiation with the Upper Mississippi River Comprehensive Basin Study was
through Edwin V. Weiss of the Corps of Engineer.;. Edwin W. Nelson provided guidance in early phases of this report
and C. F. MacNish was the jutlor.cd rco:eizs"ntative for the Contracting Officer for the contract with the National
Planning Association. N. A. Back, Office Chief of Engineers, furnished counsel in the development of the
specifications and the study.
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Section I

THE BASIN ECONOMY IN A NATIONAL MULT ISTATE AND REGIONAL
SETTING WITH ECONOMIC PROFILES BY PLAN ARE-AS

1.1 Authorization
Tie U.S. Army Engineer Divison. North Central. wvas =ssigned lte responsibility for tile coordinauon of lte

Upper Mississippi River Comprehensive Basin Study (UNMRCBS). This stody was inade with lte coojleraive. effori of

Federal, state, and local agepcics. As part of their re-sporrsibilit) for ti.- coordinating of tire Upper Missss6ippi River
Comprehensive Basin Study, the C(,s of Engineerslrad lte responsibility ol coordipating the econonuic base study.
The cooperating Federal agencies and state governments are discussed in subsection 1.4.

1.2 Purpose
The Economic Ba3e Stu-ly'anc(Pro;vclions develop tile iniora1tion ncesssry reeadtn iefuw cnoi n

demographic changes of the UpperM ississippi River Basin to serve -is guides for lite developpment of witer resurce
requiremnents or demands. Th'ese 'iemnds- are projcted based on thec information supplied in this appendix and.
together with related mate16ijaS. wvill be used as tfie basis for determininS tile Waler -3nd relaMtd land resource needs
and lte required dmvlopricni. Section 7 of ths appendix contains .unry statenments of inedilologies prop~osed
for use by Federal agencies anpd states in &levloping lte dpmnds;t Iave been pliced upon water resources as
based on the projections included in this appixft-. On :i! basis of the dala and projections developed in this
appendix. quanitative, qualitative and time-phasecd requienms for present and future control, use mid
oumservaiion Of Water in 1 0310t land resources of tile Basin w~ill be daetmined by lte Federal agencies and staeS

cooperting in this sttdy. Tihe pinto be devzloped wd! be for flood rontro', navigation, hydroelectric power.
municipal and industrial water supply, water qua:lity control. recreation. fi and wildlife cortseivation. agriculture,
foresasy and other water related land uses.

1.3 Area Included

Tire Econonmic P-ase Study and Projectioris covers thle Upper Mississippi River Dra-inage Basin aird econouMIcaly
!clated areas. Thle Upper Mississippi River Basin is defined for (he purpose if this study as tire Missi&4ippi River Basin
above ti.e nmouth of [fie Ohio, excluding tile Missouri Riv.er Basin. Tile area involved is 2pproximately 188.000
square n-'ses; which includes major portions of the states of Minnesota, Wisconsin, Iowa. and Illinois. a substantial
part of Missouri and small areas of Indiana and South Dakota. Thle study area had a population of about 19 imillion
persons in 1960. Since future econonmic developnment of tire Upper Mississippi River Basin will not ocrur in
geographric isolation, *his study includes consideration of areas beyonrd tlie Basin boundaries wich will influence
economic developnment in tire area of principal interest.

1.4 Organization of Study

Tis appeiidiL is organized as described in tile preface and as shown in tire !able of com;ents. Tire expertise of
Federal agencies aird States Was used to lte extentt feasible to develop tire various inputs for tis study. Thre Ferreral
econonmic and demographic projections undertaken by tile Natio;-.ai planning Associatinn JNJPA) iirder cointraci with
tire Corps of Eingineers were based to a considerable extent on historical trendos of thre nrationt itt a mrultistate reginn,
the Basin, and its plan areas. The physical resource base was used in thle projectiotif made by tile contributing
agencies suchr as tire Econromric Researchr Service and Forest Service of thre Departmrernt of Agriculture aut the -Bureau
of Mines of tie Departmnst of tire Interior. Prahimrinrary projections were developed by eachr of tile mrajor
contributors during the progress of this effort. These prelimninary projections were in turn used by tlie NP,\ arid
cooperating ageincies in tire stuidy to develop refinred projctioins witht feedback thrat is implicit in the initeractionr of
tile various sectors of tire economry. Tire use of the phrysical rcsources in developing projectionts of agriculture.
forestry. and mineral output and hience employment is believed to be a necessity in view (if tire expanding
technrology and thne abrupt changes possible in terits of'lepelion or discovery of new resources.

1.5 Scope of Work
Tire work undertaken in tis appendix includes analysis at tire national, regional. Basin, ard plain area levels. Tire

paragraphs thrat follow briefly summiarize tire scope of work.
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L.5.1 General

Lmu- ntd Je kv ish ; otininzota i; it cnmnt bae of tile B~sjn are developed for current and past
p iivl ai sic~. iti i Ih~~a lnt nela. inzfls .nw siml~hzed for those that exist between the Basin and the

nataona!l-."k..,on., C*iWTi.' Ili tlCRC s.. lit used_ %Ca. tc l% 10 %% it Il o xep Iio is for. vrprupriale data reporti ne
wa-,-jels. Pr l .eii" a, devltopcd l.;r th.. NNO,!J't. 2(k)M. arid 2020.

1.5.2 National and Regional Ecoanomies

file e1"n.n .a'viiu q.i Ill, Basin aiL tied I%, the at~tiesw of tile test of thle n~ation. This results from tradling
1t1nJi.JP bt'cci 0 im i jp ti., test tf lte Nitil~n and betause lte Basin competes with oilier areas for

;1W Ll it i'.-IIa 1 .J.zI t In' CI14tliite iatunl-lasin rela:ionship this study also includes analyses of
i~ui.'iIi.Ieiv. il vIifIau gOtVI. t two dklLiarg:es and e~ons...nic cnd otlier factors which wvould influence

lte future tit ithe Basin

1.5.3 Basin Economy'

[v i ~laiu Ct.sIltIuuuIL -vain tivetall Basin aikoitioni %_-vs made at thle national level by national study groups,
ool lv 0I d.iup adllLt Iti iu gowlute and forest produttion. Tile genteral demographic projections are

leard too the Nation lit term-; of fertilit. ratLs and iigtion.

1.5.4 Basin Plan Areas and Economic Subregjions

Til- appendix. has dc'veltoped tstimatce.of li te growth of the water aswu..-! elements iii C ie 3asin's economy to
prov de ulxisvue ot the ro~blemi of lnquiteninis for future wv'ater resourc, --lopment. To serve the purpose of
tile toil L ppvi MiItspi Rnes Cvaipieltensine Basin Stud%. trends and pi. -. ions of economic and demnographic
Julangs ze de'vcopa.'d &1. plan .1lAs fte Basin. D~elineation if tdue plan ares, %,,as determined by mutual a-weement
Ill nocimbeisu vi~ th L.ontolnnis Ads isury Commtittee in asodatzon %.ith rclircscntatives of otlier advisory committees.
I iicw p'iii iscs %it d~lued baised on dtainagc Nubbasins of lte Mississippi Ri'ver Basin, generalized to county lines.

ll'v'e.devitelvueit 14 p1VJC%,ioi., fui tl~e Basin plat areas required lte use of a procedurt of firs! developing thle
g'eneral eoonu'. *iiad deuaiglisplue pluju.tuons I i ..v.OilmiL regions based upon lte areal organization of econoinic

'~Tlt.Te delintion of tile %:% ononuiLo subregimns w~as stidi as to minimizeclte inmpact of employees commuting
bc'11een tile coflnllilL subreions. lin ,ummary. the t'vo types of areas used in this study are. (I1) Basin pln areas
basetd -on1 Ilvdiolugi. 'lieCIN. shown lin Igures A]) and P3arnd (2) the ecoromic subregions -flown in F7gures P-2 and
P-2J. ,\iaulable data made i %talltI~ Aeest uf defining areas based on Lounty boundaries. The Basir plan aieas
include .3tl2 vannes .ind tile orqunonn!c suibre-ionl 32-1 L1JuntieS. EConomi.. profiles and data for Basin pla'i area! are
-I~ti11 by 4cvut in 1 hlkk I-43 throughi A46. A listing of counties in economic suibregions is found in Table P-49.

1.5,5 Major Economic ParametersI

PrJIioii [fe eel] desCltped Inl tisi appendiX 1*' fOuir major economic factors: (1) populition. (2)
VNiipluyinunt. (.;) pzvduttivit, ind (4) personal l:.1.o;Iu. Polu'ation projec.tions by farm and nonfarm categories h.,ve
beeni d&elJIcIX ui i the e~n Ntibregitw-. told lte Basin i..an areas. Addi~ional demographic informlatia.: zu -11 as

age. Nex. .11d l olier l~aatr~~ %%r, proic.lted for thle economnit subregions as part of the necessary analysis.

Lipoli h bent dewvluped and p~rojcted for major industry greups Population was derived based uponI
L-iilo iiet.Indeses of producthon. uising value added by rnanufactui,. have been developed for selecting

niann111aituriiig idustries. llroduo.[i it %"as projettedl for agrioculttare. forestry. minerals. and elettric rower.

1.6 Relation of Economic Projections for Type I and Subsequent Studies

Ilite pioje%,lwlls that hawv beii du'veloped lin this appendix ar;e iredic.ated on a 4erites of assumnptions wvhich areI
e~~c:,stated it, eadi part 4f this sltudy. Subseqjuent studies, such as Type 11 satidies. may undertake a [reater

detail it, .auahsis thi~n ilve Type I fraiiiework and inay dev'elop projections that may Ygam from those projectionsJ
Lk'iitaiiieCd ill this appeuldi\ A depariture lit subsequent studies fromt projections in this appendix miay be warranted
bawed mn later data. iutre detailed data, and perhaps e'ven using assumiptiins differing from those used in this 'Itype I
eeniertil tauesv stoody. This, Ty pe I appendix offers a baseline projettion *'hicli canl become a point of departure
tor subsequet stodiv-, Iis apprkwach .'vill jpro~ ide a -cunsisteait baseline fromi which to evaluate future economic

prtoJedtim~ Aniong Ili fw,c,.s that iuiiglut diange lte assumptions miade lin this study arc programs undertaken or not
uindertalscii by I cdcral. Atel. ;id IoU1l gowennients. Fm'rulitl rates are subject to change. Regional economic
dewvltupnlient o ithini tin. Nationl ,ail resuitaillt cv illp)titi'v re'ationsltips will be mnure completely analyzed aftci all

lype I Studies fI' lite Nationi dit% toniuphted. Also unforescc.n technology miay develop which could have a majorI
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Ressiotis w. c-oni~ atvd domwigraphic projecllots. may b-- deiclope~d -s pat- si ew FederalI piogram of
ecouvsni prtoeclxna Cox theNSatin --:d majo r me: basins. If such revisions are deemted to have a signhca!!t ifli-ac1

-in plan Itonnulataon. thz revisons can tic acivninisodated in subsequent studies based upon the relationships
&%cknW on 111K 3aVpenJt' ir lte 1Bain snd its cowsportent ;eog-raphic subdivisions."

L.7 Surnamarf - General Economic Outlook for the Nation, Multistate Region and Basin
The ptipulatoin. employmntr. and personal incomen for the Nation, mnultistate region and Basin arc summaarized

fos v ua:' 21reas in the tent .ao this section and in Table I' and Figure P4 on pages immnediately Holowving this
duassin. The data and pioje-zons in this section arte based on the NPA analysis and piojections in Part 11, Draft

\ o vf Append ix P. dafted Asne 196S.

*1.7.1 Nation

ELrerts of the pait (,- d;xades aWe mcvr'esce of the- cvonmy of thle U.S. being able to absorb a new and
~e-incweas i ltoultion and at :he sonic timei creating a higher standard of living. In the last three and one-half

dec--dis " bz \atios prioucitin of goods and servces (in reAil terms) has tipled. With tile population increasing by
aboiut (,0 parcent and e-milm nrt by about SO percent. this has left room for a 75 percent increase in per capita

* conminpikn. a 400 percent icrease ;n nos-en-ment seivices, a 140 percent increase in business investment, and a
reduction of X hots in the averaee wvotk week.

* Lnited Stats rppuaufon. which was about ISO million in 1960 and 200 illion in 1967. is projected to -each
about. !4P snillinr hv 1480 andi 460 milion by the year 2020. 3s shown in Tibke iP-I and Iiguire P4I. This represents
.in annual growth of ikout 1.5 percent in thle past 3 decades. Most of thle projected growth is attributed to natural
z-rtease 'Aith 3 smiall pronortin Cf lzergn umingration. Employnment is expect-ed, to about double to 130 million by
tKe seart 2000. troia (67 tmlhon in. 19G0. tepresentirt, an annual growth rate of 1.6 percent. The Nation by thie year
2020 V- h1ecly toa hav as many employed persons as it had people in 1960. Total personal income is expected to
reach ahaosa S1.000 billion by 111M and S2.2 trillion by 2000. up front S400 billion in' 1960 and S500 billion Si
M-5. Uhile the annual increase in the last 30 years has been about 3 percent and 4 percent in 1960-65, it is

psojecuecd .3! -we: 4 percent in the next 30 years. Per capila personal income in 1960 wra- S2,200 and is projected to
be $4.100 in !980. S6300 in 2000. ano S 10.500 iii 20210. This rate of increase is mnuch faster titan tilc pace
expeericed in the p-ast 30 yeas.
1.72 Muhistate Region

'Me sit states of the niultustate reecior. lllinoia. !ndiana. Iowva.,Nlinresota, NMissouri. and Wisconsin, as a whoke,
arLe "exocled to. continue to grow at a slightly slower pace than lte Nation. Titus, while lte area had 16 percent of
th-c ations populatlion in 0960, it is expected to have 15 percent by 1980 and 14 percent by 2-020. Similar trends
-.-c shown in labor force. emuplovient. total personal income and per Capita personal1 incomne. In absolute growth
teIMS. there are Ves w~bStantal Increases in the mutilstate region. By 1980 the region is projected to have 38 million
people. ot whom 15 miion will 1e in the wcrk force with 157 billion dollars in personal income with zn average per
capr3 inonme of S4.200. These compare with 29 million people. 12 mtillion employees. 68 billion dollars in personal
incoute. and S2-300 in per capita incomne in 1960.

T-he multistate region has had an unfavorable industry mnix and has been at a comparative disadvantage in thle
location ot most industial sectors. Both of these factors cojntributed to the rclatively sluggish employment growth
in lte region during thle post-war years. The region is expected to lag behind the rest of thle Nation in its pace of
toial employ'ment growth ov-cr thle next 3 decades. reflecting an unfavorable industrial comnposition anid
below-average growth on an indus~ry-1.y-industry basis.

1.7.3 Upper Mississippi River Basin

Since thie Basin area accounts for a preponderant share of thle itult istite regional activities, futu~re developmients
* in thle Basin are expectecd to roughly parallel developments in the mtiltistate region. Population, labor force,

11hc peihminr r) tional p~lowrlons (IMarch 1968) or popultation. employmnent, and personal incomie by the Office of Biusiness
Iscjnomics. (01st 1, USiW. use LIS. iBureau of Census Series C national population proj-ections. Series C projections use a slightly

lomsr feTtilii) rate thin an adiptation of rhe Census Series It population projections that were used in this appendix. This differene
at the nationai lecic is asbout 3 percent in 1960. 8 Vercent in 2000. and IS percent in 2020. tHowever. the Preliminary rpr capita

personal income rrojectiotas and the resultant toiji personai minc ror the &Nation are slighily higher in the O11DE prelimninary
protection- than those desciopedt in this appsendix. The Oil. preliminary projections are currently under review prior to rinal
projecitins be-ing comrpleled. An) difrerences in the Bjasin projections are not known at this time. Any impact or dirrerences or the
projections (in the ptaiino elements of the Upper Mississippi River Comprehtensive iBasin Study is viewed as not being significant
fr~ this Tvpe I stud)
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Table P-1

Summary of Population, Employment and Income for the United States,
Multistate Region, and Upper Mississippi River Basin Plan Areas -

Actual 1960 and Projected 1980, 2000 and 2020

A ctaul Projected

Area 1960 1980 20l9 2029

Population (thousands):
Nator. ........................... 179,986 241,288 331.013 460.576
Multistate .......................... 29,209 37.665 48.880 66,223
Basin Plan Areas .................... 19,31F 26,153 35,309 48,230

Population Inlex (1960 = 100):
Nation ........................... 100 134 184 256
Mulfistate ......................... 100 129 167 227
Basin Plan Areas .................... 100 135 183 250

Employment (thousands):
Nation ........................... 66.579 94.680 129,200 174,100
Multistate .......................... 11.544 15.069 19.574 25,470
Basin Plan Areas .................... 7.553 9,920 13,194 17.581

Employment Index (1960 = 1001:
Nation ........................ ... 100 142 194 261
Multistate ............ ......... 100 131 170 221
Basin Plan Areas .................... 100 131 175 233

Total Personal Income (Millions of 1960 dollars):
Nation ........................... 399.028 989.500 2,218.410 4,854.100
Multistate ............ ........ 67,535 156,950 330,184 704.282
Basin Plan Areas .................... 46,564 107,366 232,555 495.844

Total Personal Income Index (1960 = 100i:
Nation ........................... 100 248 556 1216
Multistate ......................... 100 232 489 1043
Basin Plan Areas .................... 100 231 499 1065

Personal Income Per Capita (1960 dollars):
Nation ............................ 2,217 4.100 6,700 10,500
Multistate .......................... 2,312 4,200 6,800 10.600
Basin Plan Areas .................... 2.410 4.100 6,600 10,300

Personal Income Per Capita Index (1960 = 100):
Nation ........................... 100 185 3G2 475
Multistate ......................... 100 180 293 460
Basin Plan Areas ................ ..... 100 170 273 427

employment, and total personal income arc expeded to w.ntinue to grow at a lore rapid paC. than the IIwltiblal,

and approach the national pate. Basin population is projeLted to in.rease from 19 million in 1960 to 26 .wlhuni b)
1980 and 48 tillion by 2020.

Employment in the Basin is expected to reaLi 10 million by 1980 and 18 million b. 2020, Implying in.rcases of
31 percent ,ind 133 percent, respectively, over tihe 1960 level of 7.6 :molhun. About half 4~ tht, cnpluy, ihicrt n,rcasc

will originate in services and edu,.ation with another t.,o-,ifths accounted for by the growth of trade. govrim,nt.
finance-insurance-real estate, and contratt construction. Total personal imnome is cxpetcd to inrcasc 130 per.clit
between 1960 and 1980 (in .onstant prices) whi,h reflects an appreable im.rcasc in per ,apita In.unic fluoi S2,400
in 1960 to S4,100 in 1980, S6,600 at the turn of the century, and S 10,300 by 2020. Per ,.apfta iln.uoic in the Basin
is currently slightly above the natiunal averagc, although it is proje.ted to fall slightly bclu thL natiolnal IcVLI .1LtF
1980.
1.8 Summary of Projections for Economic Subregions

Total population for the sum of the c.onomic subregiuns of the Basin is expelted to IMrCas' fIuI,, 21 imilliui0 i1

1960 to 53 million in 2020 or about 2.5 times, as shown in Table P2. The e,.onouni, subregions ranged in size of'
population in 1960 from 7.7 million for ChiLago, 3.3 million for St. Louis, 2.4 million for Minneapolis St. Paul, aid
2.1 million for Milwaukee, down to 0.8 million for Eau Claire, Wis.onsin. Three pattial c".onoii, subrcgions, A, B,
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Table P-2
Population and indexes. Upper Mississippi River Basin

Economic Subregions - 195-2020'

S,, 1 .0 I 1970 19I0 ' .90 :000 3010 Z20

ToTal Porm..latno' ft .,ds of ,nhabstsatl

A NE ,M rnmo0a 138 .36 120 128 149 174 201 234

8 N~i i~t1nesOwa 119 112 as 99 I'W. 101 1 C) 113%
C SW M nmnesoza 165 163 148 153 167 174 192 2m
I Mnrapoie s S Paul 2.C27 2.439 2973 3.646 4,230 4,901 5,584 6.583

If Eau 'Jaire 8113 :220 936 1.052 1248 1 .392 1.60"r 1.8:9

IMI OeshoineFt Dodge 1,335 1.39 1.594 1.840 2.15t 2.48 2.852 -- 272
1V Dvtnpor-Rocic Isand.!.olie 1.302 1.432 1.573 1.844 2.193 2.552 3.062 3.369
V t, wa-,J), t 1.676 2.095 2.530 3.162 3.789 4.334 5218 6.069
Viii Crih,.go 6=88 7.656 8,774 10.467 12.370 14.290 1*.723 19.601

VII Peoria 1-334 1.470 1.616 1.937 2.251 2.621 3.079 3.645
VI St. Lours 3.002 3,329 3.M0 4.354 5,065 5.845 6.734 7.785

Total Saun 1.189 21.042 24.242 2G.632 33.715 38,785 45-.54 5,003

Ifew-.,{e % 4k .edon 19642 ." ,

A NE M.ruesota - 10; 100 83 94 110 12 14a !72

8 N'7 Mrnneso~a 106 100 88 88 91 93 97 10-

C SW Minnesota 101 100 Of 94 102 107 Is8 t22
! ,nneapolrs-St Pau: 8. IK) 122 149 173 197 229 270

II Eau Claire. ..... 93 100 134 123 152 170 195 222
fit De .oines -t Dodge ... 6 100 115 132 155 176 205 225
IV DavznporI-Rock oslam-M-,ine 91 100 I10 129 153 178 214 256
V Mulwaukee so.. 80 100 123 151 181 209 2-49 290
VIII Chicago -82 100 115 137 162 187 218 256
VII PeOla . 91 100 1lO 132 153 178 209 243
VI St Lous 90 100 115 131 52 176 202 234

Total Basin 86 100 115 136 1E0 184 216 252

~Se e P 23 ana Ta,%*ve P 49 for the counttes inc tuavi in tme e-onamor Pjbttsg.oml

and C. rospitIich.rillcast Minnesota. no-tiwes: Minimwsa, and southwest Minnesota, are outlying areas ; ifi

tile i glonal center Ot the cconomic !mbregion ,itside o" tihe B3si:l. In tentis of growih lhans.- the Imon rapidly
grouing etonotnic s Jbrtcgon. iltricall and projected. ii Mi%iatikee. as shown in Table P-2. The second mos.
rapidly growing economic stibrevion is Minr.eap4)lis-S:. Paul. and the third i, the Chicago and Dawmnpor-Rock
I iand-0.lfine subreeiln; fourth is Peoria. till I% Des .l'n,nes-Fort Jod--e. and &ixth is St. Louis. The partial
ecolonl C i thtegiolls Of norlhlst. nortills.lSI and soutllsest Minnesota. which are predolinantly agricultural areas
without 1n4210112r center. 51l05 populalion losses in lhe next few decades by sne growth i tie la:tcr decadzs
of the prolecilon period. Detiiled ecoznoln prtiles for LS1Ri Economic Subregions are conlaiped in Section 2 of
tills report1.

1.9 Summary of Projections for Basin Plan Areas

Tile pih% %imraphic unit which for Ins lite basis for plan flornlluatiol in water resources studies is tile hydrologic
basin plan .ire Ili loiltrast to lie I I previoisly discussed eLolonllC subregions. tie Basin is composed of 17 plan
areai. Since considerable overlap c\lmls between subregions ant plan areas, a disaggregation procedure was required
tim otbtaill proiectlon ol economilic and deiograpllic aCtivit% for the 17 plan areas. The disaggregation was
accoipllshed b uing a procedure ilwhich asisgned it, each conits' a share of its economic subregicn's projected
acilVt, 1 thi.s share was based oil tie 190 count% distribution of activity inl tie subregion. the results obtained ,

each count% were theil hfilililled io obtali tie desired plan area projections. Ii a preliiinary assessient of the 3l1lhlV

ol the total protection phase of thl U II ('S Lcononic Base Study,. tie concusiol has been reacled! that
projeclto, b% ecuonltlic subrea'on.l aiJd plan ar ,a are nIot illiahlalk exclusive. That is. ;hey may be used
inlterchangeably to aiah ze tie related physical slid socio-ecooiiic condittons, which are inhernt in problelnis of

resource dceclopnlenr. -or piannil lil purposes st-di as recreatlil. the ecolnolic stibreg:Jon is often a rnore meanlnlgful
unit. othCr ,lIlVliie, ,uch .i, wjtCr ,tuppI) amId quOliy controi are belter assesd on t1ie hydrologic criterion wilich I.
the blals of tile plan aif2J.
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The following pararaplts and labulaf presentations contain ,aps tl cunoinmt polils hr lo , It of the 1 7 plan
arms in the Basi. Additional delail, p. iticulirly on cmployment and output b% SI( LaieCgoiiCs. is availble i !)ral
No. 2 of Appendix P.

1.9 1 Population

The 10? counties In Oh- Basin plain areas, as a total, htmeased in pepulation Iron Io.7 millioit in I J to I1.3
mili, n in i9oO and are projected to incase to 26 million in 1980 and 48 nillton b% 2U2J. as shown ii Idilk P-.
In I-7gtre P-3 there is a great varict% in the population densi^; of tihes plan ireas. frot Plai Area SA, Illinois NoIll.
which 4"cludes Clicago, with a popul3tion of 7.3 million in 1960. to [he sirlest area. Plan Area 10. -o. \\ acond'i
and Fabius river basins in northeasterNl Missouri. wilh a Iola populatiun of 67.000 in 1960. The total population lot
the Basin plan areas i. projected to increase by 2.5 simes front 1960 to 2020. as shown i k' IV. Areas that rc
growing at a greater r. te than the Basin average are. (a) Mississippi Ilead%%aters. PiLdng Mlnnaptolis-St. Paul Are-,.
(b) the Rock River Basin in Wisconsin and Illinois. ihid indludes Niadison. Wisconsln and Rockoil,. Illinois. ( ) the

Table P-3

Population and Indexes, Lp.r Mississippi River Basin
Plan Areas - 1963-2020

.IJRB Pb.-, Atta, Year

C ,o. Dewription 1960 1980 2000 2020

Totsl Population (thousands of inhabitants):

1 Mississippi Headm-aters ........................ 2,074 3.098 4.126 5.671
2 Chippewa & Black ........................... 312 383 495 635
3 Wisconsin ...... .......................... 500 660 894 1.184
4 Rock 1................................1.311 1,752 2,455 3.583
5A Illinois. North .......................... .... 7.294 10,086 13,741 18,724
58 Illinois, South .............................. 1.764 2,260 3,067 4.290
6 Kaskaskia ...... .......................... 714 893 1,123 1.460
7 Big Muddy ............................ ..... 223 268 327 425
8 Meramec ... .......................... 1,864 2,568 3,584 4,841
9 Salt .................................... . 164 178 227 294

10 Fox. Wyaconda, & Fabiu .................... 67 75 95 124
11 Des Moines ...... ......................... 845 1,112 1,472 1.946
12 Skunk .................................... 222 286 392 545
13 Iowa & Cedar .............................. 772 1,048 1.407 1,958
14 Turkey. Maquoketa, Wapsipinicon, & Upper Iowa ... 473 618 856 1,190
15 Cannon, Zumbro, & Root ...................... 274 357 455 600
16 Minnesota ......... ..................... 443 502 593 760

7o1b; Basin ............................... 19,316 26,153 35,309 48.230

Inde -es (.Ase l on 1960 = 100):

1 Missisippi Headwaters ........................ 100 149 199 273
2 Chippewa & Black ........................... 100 123 159 204
3 Wisconsin ..... ........................... 100 134 179 237
4 Rock ..... ............................... 100 134 187 273
SA Illinois, North ........................... 100 138 188 257
5B Illinois, South .............................. 100 128 174 243
6 Kaskaskia ....... ......................... 100 125 157 204
7 Big Muddy ................................ 100 120 146 190
8 Meramec .................................. 100 138 192 260
9 Salt ................................. 100 109 139 180

10 Fox, Wyaconda, & Fabius ... ......... ... 100 11 141 185
11 Des Moines ............................ 100 132 174 230
12 Skunk ................................ 100 129 177 246
13 Iowa & Cedar ................ ........... 100 136 182 254

14 Turkey, Maquoketa, Wapsipinicon, & Upper Iowa ... 100 131 181 251
15 Cannon, Zumbro, & Root ...................... 100 130 166 219
le Minnesota ......................... .... 100 113 134 172

Total Basin ............................... 100 135 183 250
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leraine,.( i e IlnoNot ar.MihnddsC;,zg(ete loua.Cedai Basin in Iowa, and (1) the Turkey
Upper Iowa River Aiea, %vlImh inibudes northeastern lowa, Plan Area 14. The slowest growing areas are thost.
wi'thout major metropolitan areas.

The lanking of plan areas based onic COf population and rates of population growth fur lO6 to 2020 are
shown in Table 114.

As lin aid lit dIeclouig %va'.ct zuppi) and %tei qjuality inform~ationi, population projeutions were dcvelopcd for
farma and livoifag ill poPUlatioLn for plain areas in Table P5. These proje.-tiuns were based u~pon employ ment by farm
and nounfaim ,atcgutie.N and depciidcn,) rati-os related .o those cmipluynicnt 1ategurics. The nionfarm popolation is
shuwn to be the lughebt fo. the Illinois North Plaai Area, including Chicago, the Mississippi Headwvaters Area
iniluding M inneapolis-St. Paul, [lie Merainet. Area. inluding St. Louis, and other aeas as shown in Table P-5. The
rate:, of growth fi tire nunfarni population shown in Table P5 were derived from thle data on f-~rm !mplnyment
de~cloped by thle Lounenim, Researdi Scrmie. Thre fain population in 1960 was approminately 2 nifflior. and this is
pruoted to dedine it) 925.000 by 2020. The rates of de,-line arc highly varied witlttile urban plan areas such as the
Illinois Northl de-iring at tile greatest rate. Plan areas st -wing the least decline are the Big \Judd%, Plan Area? and
thle Fox-Fabius PI Area 10.

1.9.2 Ernpioyment

Total employment in thle Upper MississipPi plan areas im proieaed to increase from 7.6 million in 1960 to 9.9
million" In 1980 and 17.0 million lin 2020. As show-,n in Table P-6, the rates of grow th of employ ment are slightly less
thtan that of poptulationi. Based on an index of 100 in 1960, the total populatian for the Basin is pruje,.ted to be 250
in 2020, whereas employment is projected to be 233 in 2020

Thle ornpositionl of eimploy ient for ts~uc tutal Basin by major seators is projeoted to .rndergo sonmc vary draniatii.
IIIn~ ile ploje,-tilin period. As shown in Table 1P 7 arid Figure P-5, manufacturing was the No. I ranking

* industri> at 1900 %with serviies being No. 2 in rank. By 2020 the stuation is projected to be reversd, with services
No. I and manufac.turring No. 2. Retail trade remains as the No. 3 employer during the projection period,
Government be.onies the fourth ranking employer by 2020 and is about the same level as tile fInance, insurance,
and real estate (H~.R.E.) sector of employment in 1960.

The uomposition uf the various Industry groups in manufaLturing emiloymnent is shown in Table P-8. In 1960
thre No. I ranking empluyer in the Basin was nonelctCCriCal nmachmneIrV' thle food industry was No. 2, ele.-trical
machinery No. 3, fabricated mietals No. 4. and primary metals No. 5. however, by thle year 2000 electrical

Table P-4

Rankingj of P'opulation and Population Growth
by Basin Plan Areas - 1960 and 2020

Total Population ouaio rm
1960 Actual

-free Population. Area 2020 Index
Rank No6. Basin Pl1an.-Area thousand Rank No. Basin Plan Area (19,60 = 100)1

1 SA Iliinois, North................. 7,293.6 1 1 Mississippi Headwaters............ 273
2 1 Mississippi Headwaters..-.......2,073.6 2 4 Rock........................ 273
3 8 Meramec . ... ............. 1.864.4 3 8 Meramec..................... 260
4 5B Illinois. South ............... 1,764.4 4 5A Illinois, North................. 257
5 4 Rock................ ....... 1,310.7 5 13 Iowa & Cedar..................253
6 11 Des Moines............845.1 6 14 Turkey. Maquoketa, Wapsipinicon,
7 13 Iowa & Cedar....... 772.4 & Upper Iowa................ 251
8 6 Kaskaskia . .. 713.9 7 12 Skunk................... .... 246
9 3 Wisconsin . .. . . 500.1 8 51B Illinois, South................. 243

10 14 Turkey. Maquoketa, Warnipinicon, 9 3 Wisconsin.................... 237
& Upper Iowa . 473.5 10 11 Des Moines................... 230

11 16 Minnesota . .. ... 442.6 11 1 r, Cannon. Zumbro, & Root .......... 219
12 2 Chippewa & Black .......... 311.9 12 2 Chippewa & Black............... 204
13 15 Cannon, Zumbro. & Poot......... 274.2 13 6 Kaskaskia.................... 204
14 7 Big Muddy . 223.2 14 7 Big Muddy.................... 190
15 12 Skunk..............221.7 15 10 Fox. Wyaconda, &Fabius ........... 185
16 9 Salt 163.3 16 9 Salt......................... 180
17 10 Fox. Wyaconda. & Fabius.... 67.3 17 16 Minnesota.................... 172

Basin Total ............ 19,316.4 Basin Total.................. 250
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Table P-5
Upper Mississippi River Basin

Nonfarm and Farm Ptoulation by Plan Area - 1960.
and lndexes of Nonfarm and Farm Population - 1980-2020

NYonfir- Popndation Farm Populction

Poula ion. index Based on Popuktion. Index Bas"' •s
ihoucnd 1960 E 1,Js 100 thousand 1960 EquJs 100

PlknA. 1960 ""k. 2000 2020 960 19$0 2001 2020

1 MSisp,, Headwater ........................ 1,854.4 159 217 301 219.2 6 48 42
2 Chippewa & Black ........................... 206.0 149 214 285 105.9 71 52 46
3 Wisconsin ................................. 3a3.3 154 217 294 H6.8 b7 55 50
4 Rock .................................... 1,114.0 143 210 314 196.7 81 57 44
5A litir.cis, Noth ............................... 7,212.8 139 190 259 80.8 53 29 18
58 llinois, Souih ............................... 1,509.2 138 194 277 255.2 72 56 44
6 Kaskaskia ................................. 642.3 131 169 222 71.6 69 52 47
7 Big Mtddy ................................. 194.6 125 158 209 28.7 86 65 61
8 MeTaec.................................. 1,797.0 141 198 268 66.8 58 39 38
9 Salt ..................................... 114.0 123 170 235 49.8 76 68 54

10 Fox, Wyaconda. & Fabha ...................... 46.4 124 170 240 20.9 84 77 62
11 DeMoines ............................... 652.Z 149 209 283 192.3 74 57 50
12 Skunk. ................................ 163.2 148 215 309 52.5 60 53 42
13 ovwa & Cedar ............................ 602.7 152 218 312 169.8 78 55 47
14 Turkey, Maquoketa, Wapipninon, & Upper lo ... 356.5 146 219 316 116.9 83 64 55
15 Canno., Zumbto, & Root ...................... 202.6 146 201 278 71.6 85 65 53
16 Minneota ............................ ..... 270' 136 177 242 168.5 76 63 57

Basin Tot ........................... 17, 3.1 143 197 273 194.0 73 55 47

machinery is sbiown as being tie leading employer and nonelectrical madinery is No. 2, fabncatd metals No. 3,
food No. 4, transportation equipment No. 5, and primary metals No. 7. Several manufacturing industries are
projected to show a decline in employment, as noted in Table. P-8. ThI most significant waterusing industries are the
following- food, pulp and paper, chemicals, retroleuni products. primary metls, and stone, clay and glass products.
Of these industries tWe most rapidly growing one in terms of employment is the pulp and paper industry, as shown in
Table P-8.

1.9.3 Personal !ncome

Total personal income and per capita income for 1960. and indexes of change by decade to 2020 are shown in
Table P-9. The total personal income for !he entire Basin of S46.6 billion in 1960 is projected to increase, at an
index based on 1960 equals 100, as follows: 1980, 231; 2000, 500; 2020. 1065. This is based on average annual
compound rates of change of income of slightly over 2 percent per year per ,.apita whirch has been true in the past
two decades based on real income on constant value for the dollar. Per capita :ncunie wludih was S2,410 in 1960 is
projected to increase, at an index based on 1960 equals !00, to 170 in 1980. Y73 in 2000, and 427 by 2020. The per
capita income, based on 1960 dollars is projected to increase from 52,410 in 1960 tL, S4.105 in 1980, to S6,58b in
2000, and S10,281 in 2020. As one would suspect. the highest income areas are major metropolitan areas su-h as
Illinois North, Mississippi Hleadwaters, Meranec, etc. The plan areas of lowest income but vsith some of the higher
rates of change are the relatively rural agricultural areas. This is summarized in Table P-10.

1.9.4 Output by Selected Industries

To aid in the problem of projecting water resource requirements especially for manufacturing industries. data
were developed for output for selected industries that were analyzed and deemed signifi,.nt for 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 'Health Service (now FWPCA), the NPA, and the Corps of Engineer.. 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

Employment in the Upper Mississippi River Basin
by Plan Area With Indexes - 1960-2020

Actual Projected

Al-t ,A rca 1960 1980 2000 2020

F rlolayees tthoasandxs

I ,'.sio Headiwters.... ............ 848.4 1.179.2 i.605-9 2,123.5
2 Chippe-wa & Black ...... ........... 99.4 12R.5 164,5 203.5
3 Wisconsi ... ...... 169.4 223.7 293.0 378.8

4 Rock .............. 561.6 752.6 1.014.1 1.384.3
5A Illanors, North ........... ..... 3,126.0 4,014.7 5,303.9 7,032.7
58 Illinois. Soth .... ................ 599.4 769.5 1.040.8 1,430.8
6 Kaskako ........... 221 1 278,8 353.7 452.4

7 Big Muddy .................... 65.8 83.3 105.7 134.6
8 ?'ermec .... ...... .......... 715.0 1.004.2 1,371.7 1,855.3
9 Sak:t ............... .. . ..... 55.1 64.3 7q.C 101.6

10 Fox. Wyaconda. & Fabius ....................... 18.3 22.2 27.8 36.1
11 Des Moines ........ ...... 302.8 403.9 530.3 699.2

12 Skunk . . .. .. ........ .......... 83.4 116.5 158.9 217.7
13 Iowa & Ceda. ....................... 272.0 358.5 477.6 643.5
14 Turkey, Maquoketa, WapsipinicOn. & Upper iowa .. 172.9 224.5 295.8 407.5
15 Cannon. Zumbro. & Root .................. .... 99.3 132.0 177.2 223.3
16 .M.innsota ................ 142.7 163.4 195.5 244.2

Ba",n Total ....... .. .......... 7,552.7 9.919.8 13,194.1 17,581.0

indexes (based on 1960- 100) ,

1 Maiamsppi Headvaters ................... 100 139 189 250
2 Chippewa & Black ......................... 100 129 165 20'
3 Wisconsin . ............................. 100 132 173 224
4 Rock ... ............................ 100 134 181 246

5A Ilhno s, North ....... ...................... 100 128 170 225
58 illinois. South .. .... ..................... 100 128 174 239
6 Kaskaskia . .. ........................... 100 126 160 209
7 Big Muddy ................................ 100 127 161 204
8 Meramec . .............. 100 140 192 259

9 Salt . ................................. 100 117 141 184
10 Fox, Wyaconda, & Fabius ...................... 100 121 152 197
11 Des Moines .............................. 100 133 175 231
12 Skurk . ....... ........ 100 140 191 261
13 Iowa & Cedar .............................. 100 132 176 237
14 Turkey, Maqcoketa, Wansipinicon. & Upper Iowa . .. 100 130 171 236
15 Cannon. Zumbro, & Root ..................... 100 133 178 225
16 Minnesota ................................. 100 114 137 171

Basin Total .............................. .100 131 175 233

1.9.4.1 Manufacturing Output

A .'u1a1ar) of thlh output indixcs fw bcieted mam, facturing in.lustries that are major water users or create
v,.ticr qualht% problenn, arc ,hown in Table P ll. The Industries included are food, dhemicals, l-.,autn refining,
h) dratl. icini|. priltar) ii.ta]b. fabiialed metals. and uoncletrical madinery.* The output is based .,n a value

added ,oun,cpt on a cnmpluo yt oasis and represcns, fur the future period, changes in outout per employee, as
proje,tcd b) the NPA. As zcen in Table PI1, the Illinois North plan area, which includes Chicago, accounts for

.tbout ott,. half Ut th,. output of t. seleted mnufa.cturing industries witl the Illinois South, the Rock Rivet, and
th, NlMic ,.,. .,ttiALA for ai. additiunal oic -furih of the Basin output divided equally anong those three areas.
Ti. Mitm|,ipi lIk.d .rs r.ank, next on total output of these seletted industries. The over, helming predominane

of output b) thn. Illuois North Plan Area Is showt for the food industry, chemicals, primary metals, fabricated

nctI. and inc-lc,.tmn.a, tn|a.llner,. In terms of the projeted index of change shown for 1980, the index shows the
"For addttionji data refer to page% P-II-615-620. Draft No. 2 Appendix IP, June 1968.
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Table P-7

Indusry Employment Total for the Upper Mississippi River Basin
by Major Sector Employment - 1960-2020, and Index

Malor Sector A cital Projected

SIC Des-riptic. 1960 1980 2000 2020

Employees (thousands)

01 -09 Aqr.. Forest. & Fisheries .................... . 619.7 530.5 421.6 337.5
10- 14 MiningJ .................................. 33.2 39.8 45.3 46.6
15-17 Copstruc-ion ........ ...... .......... 394.6 543.0 715.5 940.8
1q-39 Manufacturing ............................. 2,149.8 2,439.7 2,792.2 3,226.7
40-49 Transp.. Communications, Public Util ............. 588.9 597.1 599.3 620.0
5) Wholesale Trade .......................... 418.2 592.6 720.6 858.5
52-59 Retail Trade .............................. 1,196.8 1,426.7 1,767.3 2,247.9
6C-67 Finance. Insurance, ieal Estate ................. 354.1 576.5 930.4 1,357.0
70-89 Services .. ............................ 1,461.8 2,508.7 4,162.7 6,282.2
91-93 G.)vernment ............................... 335.5 665.2 1,039.3 1,663.8

Total ................................... 7,552.7 9,919.8 13,194.1 17,581.0

Indexes (based on 1960 = 100):

01-09 Agr. Forest. & Fisherie ....................... 100 86 68 54
10-14 Mining ................................... 100 120 136 140
15-17 Construction ............................... 100 138 181 238
19-39 Manufacturing .............................. 100 113 130 150
40-49 Transp., Communications, Public Util ............. 100 101 102 105
50 Wholesale Trade ............................ 100 142 172 205
52-59 Retail Trade ............................... 100 119 148 188
60-67 Finance. insurance, Real Estate .................. 100 163 263 383
70-89 Services ................................... 100 172 285 430
91-93 Government ................................ 100 198 310 496

Total ... .. ......................... 100 131 175 233

a A sizeable amount of new mineral discoveries and workings have been added to mining activity I.nce 1960. These
now activities are reflecteo in the Bureau of Mines projections shown in Table P-85. However, because of tie
projection procedL.es for the economic subregicns and allocation to the plan areas, the mining employment
projections shown in this table are slightly less than those shown by the Bureau of Mines. The differences are small
and do nGt affact the totl employment.

liieje',t ..hartge of uutt.lt fur tile '.emii.d irdtisti%. with hydrauli .ertent ranking scL.ond, petroleum refining third,
f,.d fourth, fabri,.ated metals fifth, noneileIm m.iJuner) sixth, and primary netais seventh. The total output is
slhown as n,.reasing 140 per.-ent in the 20 )ears from 1960 to 1980. During this same period employment in

manufa,.tumig iidustiieb asa wNhole iinreased 13 perent. Enployment data for the major water-using ndustiies and

thl data on output was used b) the Federal Water PLIlution Control Administration in Appendix H to project the
industrial wate. iequiren,:ats and water qualit) needs. A ,ombmation of indexes of employlment and output were
generall) used b) FWPCA as indexes of industrial water requirements and related quality control problems.

1.9.4.2 Agricultural Production

The demand for agri-tkltural produition, including -rop and livestock products, from the Basin shows the
requirement for feed ,tops almust tripling. from 49 million tons in 1959 to 141 million tuns in 2020. Food crops are
i*tojetcd to in,.reasc from 274 million bushels in 1959 to slightly over I billion bushels in 2020. Livestock produ.ts
slhowed ,d high late growth in beef and veal of three times froni 1959 to 2020, milk two times, poultry about flree
tliics. aid othl.r agriLultural prodnkts at similar rates. The value of .rops in the Basin is projected to in,.1case front
S3 billion in 1959 to S6.9 billion in 20"0. L.ivestock production is shown as increasing from S3.7 billion in 1959 to
S.4 billion in 2020. The total output of ,rops and livestock is projeted to in,.rease from 6.8 billion in 1959 to 16.3
billion in 2020. These projetion aic bascd 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 Lntcd States Forest Sercive projets the output of forest products as increasing dramatically from 1960 to
2020. The tiimuber produts output is projeiled to increase approximately 4 times from 1960 to 2020 for saw logs
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Table P-8

Manufqcturin" .rrployment b;d l".n".x of Errp!oyrne.-
for the Upper Mississippi Hiver Basin

by Major Industry Group - 1960-2000

Major Industry Group
Employees, thousands Index. 1960' 100

sic
Code D.scription 1960 1980 2000 1960 1980 2000

19 Ordnance ................................. 12.9 11.3 11.1 100 88 86
20 Food .................................... 286.1 296.3 295.5 100 104 103
21 Tobacco .................................. 1.0 0.3 0.2 100 30 20
22 Textiles ...... ........................... 18.4 10.8 7.6 100 59 41
23 Apparel ................................. 73.2 45.9 39.3 100 63 54
24 Lumber ............................. ..... 35.4 31.8 30.1 100 90 85
25 Furniture ................................. 45.3 40.2 36.0 100 89 79
26 Pulp & Paper ............. ................ 66.6 80.5 101.9 100 121 153
27 Printing & Publishing ..... .................. 157.4 174.9 196.7 100 111 125
28 Chemicals ................................. 83.0 100.7 125.0 100 121 151
29 Petroleum Producs.......................... 249 18.5 16.2 100 74 65
30 Rubber & Plastics ........................... . .0 60.2 92.2 100 154 236
31 Leather Products .. ....... ................ 50.7 33... 26.9 1 66 53
32 Stone, Clay, Glass ........................... 69.1 76.9 86.9 100 111 126
33 Primary Metals ............................. 182.8 192.3 193.1 100 105 106
34 Fabricated Metals ........................... 221.1 274.3 305.1 100 124 138
35 Nonelectrical Machinery ...................... 2q8.3 309.6 361.1 100 104 121
36 Electrical Machinery ......................... 237.7 337.5 438.7 100 142 185
37 Transportation Equipment ..................... 133.3 168.4 201.6 100 126 151
38 Instruments ............................... 61.3 109.6 152.7 1JO 179 249
39 Miscellaneous Manufacturing ............... .... 51.7 66.2 73.5 100 128 142

Total All ManufacturinE ..................... 2,14.8 2,439.7 2,792.2 100 113 130

* I

and a'aot 2.5 times for pulp wood. Timber growth .s projeLted tu ex.eed timber Lut during the entire pruie,.tton
per;ad. Det3ils by plan areas as well as economic subregions are shown in Section 4 f this appendix.

1.9.4.4 Mineral Production

The mineral industries of the Basin are projected to inLrease for selr.ted major Lommudities sud.t that the
production of iron ore is projeLtcd to in.rease from about 14 million tons in 1960 tu 42 million tons in 2020. Coal
production is projected to increase from about 21 imillion tons in 1960 to 87 million tons il 2000 and a slight
decline to 78 million tons in 2020. Output of sand and gravel is proje,-ted to Inrease substantIall from 93 liillull
tons in 1960 to 205 million tons in 1980 and 613 million tons in 2020. The other inieial industries are projeted in
Section 5 of this appendix by both plan areas and economic subregions.

1.9.4.5 Electric Power Generation
EleLtric power requirements b) the power suppl) areas in (ie Basin were utilized in developing the proj.,.ted

requirements for Loal produLtion for selected areas in the Basin. The data on rower requirements, as well as the type
of fuel projeLted to be used by the power industr), are shown ut SeLtlon 6 of this appendix and a:so in Appendix NI,
Power.

1.9.5 Plan Area Economic Profiles

Economic profiles for the total Basin (Table P-12) and for eich plan area are organized by the four major
et.unomic faLtors whikh forned the basis for the entire c.on'oih. base study, i.e., population, employ inent, inLoine,
and ph)siLal output. The projected share of the four components of the plan area cLonomy is related to projcktcd
Basin totals in each profile for the purpose of comiparin, 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 Etonomik Researd"i Servi e
of the Department of Agriculture which were responsible fo, nonfarm ano farm popula ion respeltivcly. The data
and projections of personal income, employmnclt and output are suniarizied fiorm Chptcr V of the NPA report on
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Tab!e P-9

Upper Mississippi River Basin
Personal Income Data for .Oan Areas - 1960
*4d Indexes of Personal Income - 1970-2020

1960 Income. Ilder b,4 on 1960 = 100Smiilor
'P A4 rAe. of doflfr: 1970 1980 1990 2000 2010 2020

TotalPeesoiMl;nc-*

I Misup Head stm ..................... .... 4.694 160 249 376 564 847 1248
2 ChOXwa & 6B1,. ......................... 50 154 230 345 516 769 1101
3 Wimo.n. .............................. 878 161 243 367 S52 827 1192
4 Rock ..... ........................ 2.69 165 239 367 555 835 1237
SA Mn,1 Ir oqth ............................... 21.254 154 222 318 460 669 961
56 llmo, SO..-. ............................... 3.633 156 243 365 51E-3 830 1213
6 asaski ................................. 1.358 151 220 317 472 689 85
7 Big urdy ...... ...................... ......... 370 148 218 307 451 653 927
8 14terta-l ................................ 4.619 15 238 351 524 766 1099
9 Sal .............................. 258 141 202 283 4s2 592 828
10 Fox. V ya=na. & Fabfus. ...................... 105 145 209 228 429 622 874
1 Os ms ................................. 1.786 154 231 341 516 773 1065
12 .r&A ............................... 427 157 224 324 489 726 1074
13 lo,, & Ced, ............................ 1.47 154 232 344 5W 756 1093
14 Tiaey. W. o 'e. ,apspiic Cn. & Upsr lowa ... 9 152 236 364 555 837 1226
15 Cannon, Zu-bro. & Root ....................... 491 156 ?45 367 549 22 1200
16 tmnescta .................................. 716 153 233 343 492 725 1050

Basin total .............................. 46546 156 231 338 499 737 1065

P Cpita Income:

1 LGsiss;,pi Head~oze ...................... 2254 130 167 218 283 368 456
2 Chioe & Black ........................... 1.6n 139 187 250 325 429 540
3 Wi iormin ................................... 1755 139 182 237 309 407 504
4 Rock ................................... 2.190 142 179 233 296 371 452
5A I11inots. l'..th ....................... 2.914 1.Z. 160 193 244 306 374
u *tliwo.tsSoth ......................... ... 2.(-5_o  138 190 244 318 407 499
6 Kaskasta............................... 1.902 134 176 226 300 389 482
7 "ghM.tdy ............ ................ .,57 137 182 234 308 400 488
8 hlwramec ........... ............... .. 2.478 134 173 215 273 346 423
9 Salt ... .. .. ...... .. ................. ".:. . 139 185 232 297 379 462

10 Fox. Viyaconda. & F.:b.s ...................... 1.560 1, 187 236 304 389 473
11 Des Moines ...... ..................... 2,114 135 176 22-o 10 390 462
12 Skunk .................................. 1925 139 173 21E 277 3 437
13 Iowa S C..iar .............................. 2.133 131 171 219 275 354 430
14 Turki, N=qK .,eta. Wapsaoinicon. & Upper Iowa .. 2.066 134 181 238 307 395 A9(3
15 Caron. ;n,,r, &Rcut .................. 1,793 137 188 252 331 433 547
I( ..rmnsota . .. ... ................. 1.617 143 205 279 368 486 613

B.sin total ............................... 2.410 135 170 214 273 347 427
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economic ant demographic changes published in Draft No. 2 of Appendix P. The data sito vii in Table It 2 through
P-46 do not reflect the refittements of einployment developed in Sections 3. 4, and 5 for thec physical resource
industries oif Pgiulturc, forestry ztid mining. Soe of the resource industries information onl ciapgyinent is bscd

on slightly different definitions and asllcation procedures, but these do no- signifi'-antly aiffeci the total

employment f~or any of the plan areas. Employment projections have been broken down into commiodity and
rioncommodity groupings. The mar~or components of zhi; !'oncommodiry sector are retail trade anid servics which
are not directly related to water and land resources developmncnt. The co-mmodity protluotiv conployinent is further
subdivided into manufacturing, and nonruaiufact uring categories. The nomn att.I'- ±Attl i'es amc agriculure.
forestry, and mining. MNu31falcturing consists of employrment in two-i SI-ao'rupk~ hogh3.Sprt
selected employmient and output data and projections arc reported in Tables 113 through P-46 for manufacturing
industries classified as major water consumers andjor requiring a large volume of wvater for dilution of waste

discharge. Growth of employment and outpu! in these selected categories is se.-n as presenting a di-,proportionate

need for water supply and water quality in comparison to other employment sectors. Table 11-47 is a composite
listing of projected indexes of change in total population, total enploym~ent. total income, selected manufacturing
employment, and selected manufacturing output for the Basin and all plan areas.

Table P-10
Per Capita Personal Income by Plan Area,

Upper Mississippi River Basin - 196G and 2020
(1960 dollars)

Per Capita Peawnal Ineome, 1960 Par Capita PersorwaI Income. 2020

Arear Amount. Area Amount.
Rank No. Plan Area dollin Rank NYo. PLan Area dollars

I SA ll;ino~s, N~orth .................. 2A14 I 5A Illinois. North ................. M09111

2 8 Merarnec.................... 2.478 2 8 Mera"Itc.................... 10.488
3 1 hlississippi Hecadwaters ........... 2.264 3 1 Mississippi Headwates.......... 10_335
4 4 Rock....................... 2,19 4 58 Illinois, South................. 10.274
5 13 Iowa &Cedar................. 2.133 5 4 Rock............... ........ 9. Stqe
6 11 Des Moines ................... 2,114 6 16 Minnesota ................... 9.905
7 58 Illinois, South................. 2,059 7 14 Turkey, Maquoketa. Vlapsipinioon.
8 14 Turkey. Maquoketa, Wapsipinicon,& Uppei Iowa................ 9.832

& Uipper Iowa............... 2.006 8 15 Cannon, Z.umnbro, & Root.........5S.817
9 12 Skunk...................... 1.925 9 11 Des Moines................... 9,777

11 15 Cannon Zumrbro & Root......... 1,793 11 6 Kaskaskia.................... 9.160

12 3 Wisconsin .................... 1.755 12 3 Wisonsin.................... 8.845
13 7 Big Muddy................... 1.657 13 2 Cirpmera & Black.............. 8.808
14 2 Chippewa & Black.............. 1.630 14 12 Skun'....................... 8,418
15 16 Minnesota.................... 1.617 l!" 7 Big Muddy ................... 8.080
16 9 Salt ....................... 1.572 16 10 Fox, Wyaconda, & Fabius ......... 7.379
17 10 Fox. Wyaconda. & Fabius......... 1.560 17 9 Salt......................... 7.259FBasin Total................. 2.410 Basin Total................. 10.281
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Table P-1 I
Upper Mississippi River Basin Output (Value Added)

for Selected Manufacturing industries by Pan Afea - 19,00,
and Index for 1980

Sdlecitd.%ManufacftuiPn tiics;dit. SIC .N. and name

35
291 324 33 34 Xon.

20 28 Pf.. 1). Prim. Fabr. 1ek- rocl
I1,z .Irea Fod Chm.nt. c _ea& M!. Me:. Mach. Sd.

AmOL'nt Imilhons ol 1960 dollars)

I Mss ss sppi Healdwaters 464.1 96.8 11.2 (a) 23.5 124.2 263.1 983.1
2 Chippewa & Black 472 (3) - - (31 (4) (a) 58.4
3 Wisconsin 54.2 (3) - - (Z) 16.4 56.5 135.7
4 Rock 207.5 43.6 - (3) 94.6 521.9 452.6 1.325.3
5A Illinois. North 1.5268 1.096.6 222.6 29.3 1.760.3 1.343.7 1.481.8 7.461.1
58 Illirois. South 354.0 ,002 (3) 22.7 89.2 106.2 684.5 1,365.3
6 Kaskaskia 118.9 90.4 104.2 - 220.3 30.1 28.7 592.5
7 Sig Muddy 15.4 (3) - - (43 (3) (3) 23.7
8 Meranec 407.8 316.6 (3) 18.8 63.3 175.9 193.4 1,176.0
9 Salt (3) 7.3 - (33 ) 3) () (3) 37.0

10 Fox, Wyaconda, Fabius N3 - - - ( (a) (3) (3)

I1 Des Moanes 136.1 23.3 - 11.3 11.8 22.0 100.4 304.9
12 Skunk I.5 (3) - - (3) P) 24.8 62.6
13 Ioa& Ceda 218.3 3a.3 - 28.0 (a) 56.1 85.3 531.8
14 Thrkey. MaQuoketa. Vapsmnicon.

& Upper Ioa ..... 214.5 32.8 - - 52.4 21.2 61.6 382.5
15 Cannon. Zurnbro. & Root 45.4 (3) - - (2) 12.5 30.6 94.8

16 Minnmota .................... 31.3 (3) - - (3) P) 10.7 93
Totia Stected , fg. lnd........... 3,922.5 1.873.1 346.7 122.4 2,337.5 2.457.1 3,593.9 14.648.2

Index of Change for 1980 (basd en 1960 - 100):
I Mississippi Heavaters .............. 247 489 377 (3) 215 264 264 284
2 Chippeya& Black ................ 251 (a) - - p, (3) (3) 263
3 Wi consin. . . ............ 29 ( - ,- () 226 416 322
4 Rock .......................... 253 263 - (2) 156 260 169 4"20
5A Illinoi. No'th .................... 234 331 280 38 192 228 183 229
58 Illinois. South ................... 242 345 (2) 283 273 270 177 22
6 , asKaska ..................... 239 363 199 - 21C 222 254 240
7 Bg'l'uddy .................... 280 (a) - - () ia (3) 278
8 Meramec ....................... 297 354 (a) 231 214 235 456 324
9 Salt .......................... (P! 389 - (3) (a) (a) (3) 307

10 Fox. Wyaconda. & Fabius ............ .(3 - - - (; (3) (a) i )

11 )es Moines ...................... 220 279 - 321 167 309 182 220
.2 Skunk ......................... 221 (33 - - (a) 173 200
13 lor & Cedar .... ....... 213 296 - 321 (3) 304 175 221
14 Turkey. Maquokleta. Wapsipinicon.

& Uppsr towa .................. 242 224 - - 230 210 167 225
15 Cannon. Zumbr o. & Root ........... 246 (a) - - (a) 239 363 286
16 M'nnesota ....................... 250 (3) - - (3 (a) 266 259

Total Selected Mfg. Ind. ............ 244 340 260 302 197 241 209 240

3 Output data afe not shon for arees and industries that had less than St0.000.100 of value added by manufacture calculated for
1960.
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Table P-12

Economic Profile of the Upper Mississippi River Basin
Population. thousand Pero:a.l Income

Two! XonoeM Fcnn Totl 1nco. w Pe Coptc Income

P&men, Pertent Pecran. Milion Percent Rorio to
Ycr Number of Basin ,unter of Basin Nunber of Basin 1960 Dolos of Ra Doll.n Bomn

1960 19.317 100 17.333 100 1.984 100 46.564 100 2.410 100
1980 26,153 100 24.707 100 1.446 100 107.365 100 4.105 100
2000 35.3a9 100 34,217 100 1.0 2 I0 232.555 100 6.586 100
2020 48.229 100 47.304 100 925 100 495.844 100 10.281 100

Emploprdwi. thozeend

Peren! Xoncommoditr Perrcet Commadiir Percent Mrnfwtuting .Nornmtcturing

oer Told Of Basin Pradaicinr of Balin POftingb  of &= Commedifir Commodities

19 0 7,553 100 4.750 10le 2.803 100 2.150 63
1980 9.920 100 6,910 100 3.010 100 2.440 570
2000 13.194 100 9,935 10 3.259 100 2.797 467
2020 17.581 100 13.970 100 3.611 1I0 3.27 384

Employmnt fckrt Mc , .jjac vutiSg lndwi by SIC. thwod:c

32 - Stone. 33 - Prinzr 34.35 - Febr. Met.
Year 29 .. Food 28 - CaicaL 29 - PetoL ho&L CLy. GLas Metds d .vnde" M.tcdl ToMd

1960 286 83 25 69 183 520 1.166
1990 290 101 19 77 192 584 1.269
2000 296 125 16 87 193 667 1.3834

Output I 'V'cb Added) for Sclectd ,1nufac~uuin Induirks by SIC.
nmlion 1960 doflt

31 - Piran"  34.35 Fabr. .et
Year 20 - Food 28 - Chem. 291 - PetroL Ref 324 - 4i!d. Cernt. 8I.-ds A Nondec. .1al. Told

3960 3.923 1.873 347 122 2.338 5.C-;6 14.649
1980 9.573 6.383 902 369 4.596 13.588 35.411

f toncommodity jwoup includes the followsng SIC categories. 15-17 Cons. .. tson. 40-49 Transportation. Communications. and
Public Utilities. 5 Wholesale Trade. 52-59 Retail Trade. 60 -67 r..F.nce. Insurance. and Real Estate. 70 -89 Services..nd 91 93
Government.

b Commodity group inclut.r SIC categories. 01-09 AgriculturO. 10-14 Mining. 19 Oe-Jnance. 2C oad. 21 Tobacco. 22 Textdes, 21
Apparel. 24 Lumb-ro 2,5 Furniture. 26 Pulp and Pape,. 27 Printing and Publishing. 28 Chemnicaii. 29 Petroleum Product.. 30
Rubber and Plastics. 31 Leather P.oducts. 32 Stone. Clay. and Glass. 33 Primary Metals. 34 Fabricated n4.vals. 35 Nonelectrical
machinery. 36 EIletr-cal Equipment. 37 Transportation Eqc.prrent. 38 Inltruments. and 39 Miscellanee.us Mnufac!tiring and
Other Manufacturing

4P-21
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Table P-13
Economic Data by County for

Plan Area 1, Missizippi He~dwaters

counrY ., Sz'. I o I UJ iV&b MV To:I 1950 To:1 1941 Tor" "sq. nilts.

Astkin .. . . .=3 12,1.S2 14.327 17.1165 1.824
Anoz . .. n tOa 76.463 85.916 35.579 22,443 42=

Benton ... ................ .ntna 7.247 17,287 15.911 16.106 404

CrA.......................meota 2.501 21.358 18.155 17.a) 358
Cm ..... . ......... ... x-rsomtz 16,720 19.468 20.646 2.053
Chsg . -........ .... Minnesot 13.419 12.669 13.12.1 419

Crew Wig .................. .Mi,k-um 15.527 32.134 3G.75 30.226 999
D,.am . ..... ..... Minn-sou 52.815 7S.2=3 49.019 39.650 571
Hennn.. ............... Unnmta 827.219 842.85.4 676.579 8.89 65
Hztd.................... ... Mic',ota 3.0417 9.962 11.385 11.085 932
Ism, .......................... Mielofu 2.728 13.530 12.123 12.550 442

4al ...... ................. mkUst 7.265 3B.W0 33.321 32.996 2.663
Kamabec ....................... %i-,ow z 9.007 9,192 9.651 525
Ka-dwao . . .M............... ,inesou " 0.417 29X9,3 28.61-4 26.524 824

lMcLeod ........................ Minamote 9.423 24.401 22.195 21.30 48
h;e,-enns ................ o... tn ..wa 5.078 18.887 18,966 19.277 620
Mile Lm .................... Minneiom 14.-560 15.165 15.558 568
Mosn ......................... M ea 7,551 26.641 25.8=2 27,473 1.13S

P ne ....................... .. nn esota 17.004 18.223 21.Q8 1.412
Ra P . .is.................. oittam 417.=22 422.525 355=. 309.935 160

Sctt ............................ Mantnoa SA15 21,909 16.486 15.585 352
so............ ....... MQ-Mta 3.166 12.861 10.661 10.456 433

Ste m ......................... ML'mOta 31.013 80.345 70.681 6".200 1.356

Todd ....................... Minnesom 2.706 23.119 25.420 27.438 947
%Je0 ' a ...................... I Mi.ot a 4.381 12.199 12.806 12.772 536

co0,i rued next pbA-

SMINNESOTA

0 LEGEND

MICH4IGAN4 Minneapoias-

0 St. Paul* ~ * u...-

a~~~ r 12 ~ -

II WISCONSIN

* U, [k-: . I .._

0 . A - .---. ! _ , - - .. ... -,'

Figure P-6. Upper Mississippi River Basin Plan Area No. 1.
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Table P-13 (con.)

Cbrdnty Avame Population i A re
Lcnty ome Stte ,Vame 1960 V'rban 1960 Total 1950 Total 1940 Total (sq. nileV

Wa i .................. MAeot 23,699 52.432 34.544 26.430 390
n...................... anmota 29.935 27.716 27.550 671

Burn ..................... Wisconsin 9,214 10.236 11.382 840
Pee.......................... W'ioonsin 4.232 22.503 21.448 21.471 591
PoM -........................ Wisconsin 24.968 24.944 26,197 934
SL Croix........................ Wisconsin 8."66 29.164 25.90 24,842 736
W bA........................oiscmsin 10.331 11.665 12.496 816

Total ........................ .1.528.986 2.073.613 1.715.175 1.538.701 26.005

a MiienaoOfisSS. PSul, Minn. SMSA

Table P-14
Economic Profile of Plan Area 1, Misissippi Headwaters

Popuation. th.r:nd P eoal Incoa.r

TYod Xyonfprm Fam. Total Inconra Per Capita Income

Pmcnt Pecet Pennt Million Percent Ratio to
}'cr Xrnbe of Bas:tz Number of Ba i Number of Basin 1969 Do!lkn of Basin Dolrs Basin

1 960 2.074 10.7 1.854 10.7 219 11.0 4.694 10.3 2.264 94
180 12,098 11.Z 2953 12.0 146 10.1 11.695 10.W 3.775 92
2000 4.126 11.7 4.022 11.8 104 9.6 26,478 11.4 6.417 97
2020 5,671 11.7 5.578 111 93 10.0 59.610 11.8 10.335 101

Employent. thoussaad

Perent A'ancommodizy Pcet! Commoditn Percent Manufactuting Nonrnfac uring
Year Totl of Ban Prodcinza of Bas;n ProduCingb  of Basin Commodities Commodities

1960 fo8 11.2 607 12.8 242 8.6 173 69
1980 1.179 11.9 885 12.2 294 9.8 234 60
2000 1.605 12.2 1.254 12.6 351 10.8 300 51
2020 2.:24 12.1 1.715 12.3 409 11.3 368 41

Employment for SIlecfe .lanuficturing Industries by SIC. thousand

32 - Stone. 33 - Primar. 34, 35 - Fabr. Met.
Year 20 - Aood 28 - C(hem. 29 - PetroL Prod. Clay. Glass Netal & Noneler. Mach. Total

190 35 4 1 4 3 38 85
1980 37 7 1 5 3 53 106
200(1, 37 9 1 5 3 71 126

Output (Value Added) for SlectedIManufacturingIndustries by SIC, million 1960dollars

33 - Pritnan 34.35 - Fab,. Met.
Year 20 - Food 28 - Chem. 291 .- Petrol. Ref. 324 - llrd. Cent. Metal; & Nonelcc. a6. Total

1960 464 97 11 1C) 24 387 983
1980 1.146 474 42 1 so 1,077 2.790

Noncommodity group includes the following SIC categories S5-17 Construction; 40.-49 "ransportation, Communications. and
Public UtIltas; 50 Wholesalo Trade; 52-5 o 

Retail Trade; 60-67 Finance, Inurance, and Real Estate; 70-89 Services; and 91-93
Government,Commodity group lncludft SIC categories 01 -09 Agriculture. 10-14 Mining. 19 Ordnance, 20 Food, 21 Tobacco. 22 Textiles; 23

-'pparel; 24 Lumber; 25 Furniture. 26 Pulp and Paper, 27 Printing and Publishing, 28 Chemicals. 29 Petroleum Products. 30
Rubbe! and Plastics; 31 Leather Products, 32 Stone. Clay, 6nd Class; 33 Primary Metals; 34 Fabricated Metals. 35 Nonelectrical
Machinery; 36 Electrical Equipment; 37 Transportction Equipment; 38 Instruments, and 39 Miscellaneous Manufacturing and
Other Manufacturing.

C Lets than SSO.000.
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Table P-1 5
Economic Data by County for

Plan Area 2, Chippewa and Black River

Popution- 1anizArea
Countsr.Yarize State IName 1960 Urb-n 1960 Total 1950 71otd 1940 Total (sq. mils

Barron............... .. Wisconsin 7=30 34,270 34,703 34,289 888
Buffalo.................wisconsin 14.202 14.719 16.090 712
Chippevfa , ... Wisconsin 15,766 45.096 42.83 40.703 1.025
Clark .................. Wiscorsin 2.728 31.527 32,459 33.972 I'M2
ounn .................. iconsir 8.624 26.156 27.::41 27.375 858
Eau Claire...............Wisconsin 37.263 58 20 54.187 45_099 649
Jackson .................. Wisconsin 3,195 15,151 16.073 16,99 1,0!)D
Pepin...................Wisconsin 7.332 7,462 7.897 237
Price........................Wisconsin 2,919 14.370 16.344 18.467 1,28
Rusk . . . ..................... Wisconsin 3.5&4 14.794 16.790 17,737 910
Sawyer ... ...... ............ Wisconsin 9.475 10,323 11,540 1.273
Taylor............ ............ Wisconsin 3,260 17.843 18,c456 20.105 979
Tfempealeau............ ........ wisc-,szn 23,377 23,730 24,3431 729

Total............................ ... 84.142 311,893 317426 316,154 F-.733

MINNESOTA ~ --
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Table P-16
Economic Profile of Plan Area 2, Chippewa and Blark Rivers

Population. thousand Pcrsona! Income

Totai Nonfann Farm Total Income Per Capita Income

Percent Percent Percent Iilion Perceit Redo to
'er M'umber of Basn Number of Basin Number of Basin 1960 Dollars of Basin Dollcr- Basin

1960 312 1.6 206 1.2 106 5.3 508 1.1 1.630 68
1980 383 1.5 308 1.2 75 5.2 1.169 1.1 3.054 74
2000 495 1.4 440 1.3 55 5.0 2,623 1.1 5.298 80
2020 635 1.3 586 1.2 49 5.3 5.593 1,1 8.808 86

Employment. thousand

Petcent Noncommoditr Percent CommoditV Percent Manufacturing Nonmanufacturing
rear Total of Basin Producing of Basin Producing6  of Basin Commoditi s Commodities

1960 99 1.3 50 1.1 49 1.7 16 33
1981 129 1.3 77 1.1 52 1.7 24 28
2000 165 1.3 109 1.1 56 1.7 34 22
2020 206 1.2 144 1.0 62 1.7 45 17

Employ'ment for Selected Manufacturing Industries br SIC. thousand

32 - Stone. 33 - Primary 34. 35 - Fabr. Met.
Year 20 - Food 28 - Chein. 29 - PetroL Prod. Clay. Gtass Metals & Nonelec. Maclh. Total

19W- 5 (C) - 1 (C) 2 8
1980 5 (C) _ I (c) 2 8
2000 5 MC) - 1 (c) 3 9

Output (Ialve Added) for Selected Manufacturing Industries b) SIC, million 1960 doll.s

33- Primarv 34. 35 - Fabr. Met.
Year 20 - Food 28 - Chein. 291 - Petrol Ref 324 - ilyd. Cert. Metais & Nonclec. Mach. Total

1960 47 (d) - - (d1  11 58
1980 119 (d) - - (d) 57 176

a Noncommudity grour includes the following SIC categories: 15-17 Construction; 40-49 Transportation. Communications. and
Public Utilities; 50 Wyholesale Trade; 52-59 Retail Trade; 60-67 Finance. Insurance, And Real Estate; 70-89 Services; and 91-93
Government.

b Commodity group hicludes SIC categories: 01-19 Agriculture; 10-14 Mining; 19 Ordnance; 20 Food; 21 Tobacco; 22 Textiles; 23
Apparel; 24 Lumbea; 25 Furniture; 26 Pulp and Paper; 27 Printing and PublishPing, 28 Chemicals; 29 Petroleum Products, 30
Rubber and Plastics; 31 Leather Products; 32 Stone. Clay and Glass; 33 Primary Metals; 34 Fabricated Metals. 35 Nonoloctrical
Machinery; 36 Electric-! Equipment; 37 Transportation Equipment; 38 Instruments: and 39 Miscellaneous Manufacturing and
Other Manufacturing.

c Less than 500 Employees.
d Less than S500,000.
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Table P-17
Economic Data by County for
Plan Area 3, Wisconsin River

Population

Coum,uVName State NVame 1960) Urba 1960 Total 1950 Total 1940 Total (sq. ,niles)

Adams....... .................. Wmsonsin 7,566 7,906 8,449 677
Columbia ..................... Wisconsin 1 1.289 36,708 34,023 37,517 778
Crawford...................... Wisconsin 5,649 16,351 17.652 18.328 586
Ji~neau ....................... VWiswi.sin 3,531 17.490 18,930 18.708 795
La Crosse .... ................. Wisconsin 50,736 72.465 67,587 59.653 469
Lincoln........................ Wisconsin 12.799 22.338 22,235 22,536 900
Marath~on............ .......... Wisconsin 41.636 88.074 80.337 75.915 1.584
Monroe.............. ......... Wisconsin 11.401 31.241 .1,378 30,080 915
Oneida................... ..... Wisconsin 8,790 22,112 20,648 18.938 1.114
Pornaw.................... .... Wisconsin 17,837 36.964 34,858 35.800 810
Richland....................... Wiscon~sin 4,746 17,684 19.245 20,381 584
Sauk.......................... Wisconsin 11,043 36,179 38,120 33.700 840
Vernon........................ Wisconsin 3,926 25,663 27,906 29.940) 805
Vilas ........................ Wisconsin 9,332 9.363 8,894 867
Wood......................... Wisconsin 31,710 59,105 50,500 44.465 812

Total............................. ... 215.093 500.,072 480.688 5-8304 12.536

MINNESOTA
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Table P-18
Economic Profile of Plan Area 3, Wisconsin River

ioputation, thousand Personal icoyne

Total Xonfann Farm Total Income Per Capita Incomnc

Percent Percent Percent Million Percent Ratio to
Year Aunber of Basin Number of Basin A'unbcr of Basi 1960 Dollars of Basin Dollars Basin

1960 50 2.6 383 2.2 117 5.9 878 1.9 1,7b5 73
1980 669 2.6 591 2.4 78 5.4 2,137 2.0 3,194 78
2000 894 2.5 830 2.4 64 5.9 4,851 2.1 5,424 82
2020 1,184 2.4 1,125 2.4 59 6.4 10,471 2.1 8.845 86

Employment, thousand

Percent A'onconinodity Percent Comnodity' Percent Manafacturiug Nomranufacturbig
Year Total of Basin Producinga  of Basin Producing0  of Basin Commodities Comnzoditics

1960 169 2.2 92 1.9 77 2.7 41 36
1980 224 2.2 143 2.1 81 2.7 50 31
2000 293 2.2 205 2.1 88 2.7 64 24
2020 379 2.2 278 2.0 101 2.8 81 £0

Employment for Selected Manufacturing Indus~ties by SIC. thousand

32 - Stone. 33 - Primry 34 35 - Fabr. Met.
Year 20 - Food 28 - Cient. 29 - Petrol. Prod. Clay. Glass MAkals & Nonelec. Mach. Total

1960 5 (C) . (F) 8 14
1980 6 (C) (C) 1 (C) 13 20
2000 6 (c) (C) 1 (C) 18 25

Output (Value Added) for Selected Manufacturing Industries by SIC, nillion 1950 dollars

33 - Primar' 34, 35 - Fabr. Met.
Year 20 - Food 28 - Chem. 291 - Petrol. Ref 324 - tlyd. Cemt. Metals & Nonelec. Mach. Total

1960 54 6 - - 2 72 134
1980 146 22 - - 4 423 595

2 Noncommodity group includes the following SIC categories: 15-17 Constru-,tion; 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
Government.

b Commodity group includesSIC 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 Plastcs; 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 Miscellaneous Manufacturing ald
Other Manufacturing.

C Less than 500 employees.

P-27



Table P-19
Economic Data by County for

[ Plan Area 4, Rock River
Population

Land A rea
CountY Nanu'e Stie Xante 1960 Urban 1960 Total 1950 Total 1940 Total (sq. ilesj

Danca ..... .............. Wisconsin 1117,377 222.095 169,357 130.660 1,197
Dodge....................... Wisconsin 29,538 63.170 57.611 54.280 892
Grant ......................... Wist~nsin 13,268 44,419 41,460 40,639 1.168
Green.........................WuMconsin 8,050 25.851 24,172 23,1 46 586
Iowa.......................... Wisconsin 2.911 19,631 19.610 20.595 761
jefferson............... ....... Wisconsin 25,382 50,094 43,069 38,868 564
Lafayette....................... Wisconsin 13,142 18.137 18.695 643
Rock..........................'Wisconsin 79,343 113.913 92.778 80,173 721
l300neb ...................... 'Ilinois 11,223 20,326 17,070 15,202 283
Carroll ....................... Illinois 4,950 19,507 18,975 17.987 468
De Kelb........................ Illinois 29.289 51,714 40,781 34,388 636
Henderson...................... Illinois 8,237 8,416 8,949 381
Henryc ........................ Illinois 27,230 49,317 46.492 43,798 826
Jo Daviess...................... Illinois 6,492 21 .821 21,459 19,989 614
Lee........................... Illinois 19,565 38,749 36.451 34,604 729
Mermer........... ............. Illinois 3,080 17,149 17,374 17,701 556
Ogle........................... Illinois 16,366 38,106 33,429 29.869 757
Rock lslandc.................... Illinois 126,.158 150.991 133,558 113.323 420

Stephenson......................lIllinoi-_ 26,628 46.207 41,593 40,646 568
Warren......................... Illinois 10,372 21,587 21,981 21,286 542
Whiteside....................... Illinois 33,495 59,887 49,336 43,333 690
Winnebasob.....................tIllinois 175,462 2C9.765 152,385 121,.178 520
Total.......... ................... ... 91o.179 0,10,678 1,105.497 969.314 14.522

SMadison. Wisc. SMSA
SRockford. Ill. SMSA
CDavenport.Rock lsland.M4oline. Ill.-Iowa SMSA (Illnois?art)
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Table P-20

Economic Profile of Plan Area 4, Rock River

Population, thousand Personal Income

Total Nonfarm Farm Total Income Per Capita Incone

Percent Percent Percent Million Percent Ratio to
Year Yumbner of Basin Number of Basin Number of Basin 1960 Dollars of Basin Dollars Basin

1960 1,311 0.8 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 6,855 6.4 3,913 95
2000 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 35,489 7.2 9,905 96

Employment, thousand

Percent Noncommodity Percent Connodity Percent Manufacturing Nonnianufacturing
Year Total of Basin Producing a  of Basin Producing6  of Basin Conmodities Commodities

1960 562 7.4 311 6,5 251 9.0 186 65
1980 753 7.6 479 6.9 274 9.1 218 S6
2000 1,014 7.7 713 7.2 301 9.2 256 45
2020 1,384 7.9 1,053 7.5 331 9.2 293 38

Employmnent for Selected Manufacturing Industries by SIC, thousand

32 -- Stone, 33 - Pr.mary 34. 35 - Fabr. Met.
Year 20 - Food 28 - Chemn. 29 - Petrol. Prod. Clay, Glass Metals & Vonelec. Mach. Total

1960 18 3 (C) 2 8 83 114
1980 19 2 (C) 3 7 93 124
2000 19 2 (c) 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 - 1lyd. Cemt. Metals & Nonelec. Mach. Total

1960 208 44 - 5 95 975 1,327
1980 526 114 - 11 148 2,132 2,931

a Noncommodity group includes the following SIC categories: 15-17 Conetruction; 40-49 Transportation, Communications, and
Public Utilities; 50 Wholesale Trade; 52-52 Retail Trade; 60-67 Finance, Insurance, and Peal Estate, 70-89 Services, and 91-93
Government.

b Commodity group insludes 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 Mc :als, 35 Nonelectrical
Machinery; 36 Electrical Equipment; 37 Transportation Equipment; 38 Instruments; and 39 Miscellaneot s Manufacturing and
Other Manufacturing.

C Less than 500 employees.
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Table P-2's

Economnic Data by County for
Plan Area* A Ilinois River, North

Land .4v
(O.-3. Namy Sw~e Xvo 19 0 I,&w JY6 T9 i ;2 Tote id 4- A7-I (. mile,

--- -- -'1Swcon 72A852 100,615 7523 'C'.50 1?3
. .. .. %tswnn 102..987 141.181 109--585 94,04? 337

%Vbl. h ......------ w~comn 19,741 62.363 4 1 5W4 .33,103 560
lVdbL/ 'mV-or-1- WaicomS-n 15.596 46.119 33.902 28.430 428
WT. -Xtstha~ VzSen 103.002 158.249 85.901 62.7d4 556

. ,1Iflnoss 5.077.18 5.1 26,725 4.506,792 4.063.342 954
--------..... f . inlnois 268,-14 3:3.459 154,599 103.480 331

f ~ ~ ------ ilnS 171.594 20S.246 150,388 130.206 516
*Laved- - flklaoas 230.0M4 2-00.656 179.097 121.094 457

&Ycttftr'n - - 1Ifgood; 34.436 84,210 50.656 37.311 611
VA4 .... .. .. Ifflos 135,565 191.617 134.336 114.210 845

;Ae -- - -----....... 3nd'oa 480-336 513.269 W6.152 293. 19 5 514
PoteInds" ~ 32=33 60,279 40.076 27.83h~ 425

.......... 6,743.6 7.293.593 E.932.306 5,172.503 6,607

Kmsila Ws Kensh. as

ba"' ''i--c, S a -
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Table P-22

Economic Profile of Plan Area 5A, Illinois River, North

Population. thouscnd Personal Income

Total Nonfann Fenn Total Income Per Copita Income

Percent Percent Percent ,tillion Percent Ratto .o
Year Number of Basin Number of Basin Number of Basin 960 Dollars of Basin Dollrs Basin

1960 7,294 37.8 7.213 41.6 81 4.1 21.254 45.6 2.914 121
1980 10,086 38.8 10,043 40.6 43 3.0 47.102 43.9 4.670 1' "
2000 13,741 38.9 13,718 40.1 23 2.1 97.757 42.0 7.114 :O 
2020 18.721 38.7 18,710 39.6 14 1.5 204,300 41.2 10.911 106

Employment. thousand

Percert Atoncommodit" Percent ;.,oaitv Percent Manufauring Xonmanqlacturing
Year Total of Basin Producingm of Basin Producinge of BaN.. Comnmojities Commodities

1960 3,126 41.4 2.030 42.7 1.096 39.1 1.057 39
1980 4.015 40.5 2.828 40.9 1.187 39.4 1.148 39
2000 5,304 40.2 4,026 40.5 1,278 39.2 1,241 37
2020 7,033 40.0 5,639 40.4 1.394 38.6 1.362 32

Employment for Selected Manufacturing Industries by SIC. thousand

32 - Stone, 33 - Primary 34, 35 - Fabr. Alet.
Year 20 - Food 28 - Chem. 29 - Petrol. Prod. Clay, Glass Metals & A'onclec. 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

Outpt (Value Added] for Selected Manufacturing Industries by SIC, million 1960 dollars

33 - Primary' 34. 35 - Fabr. ilk.
Year 20 - Food 28 - Chem. 291 - Petrol Ref 324 - ityd. Cemt. Metals & ,Vonelec. Mach. Total

1960 1,527 1.097 223 29 1.760 2,826 7.462
1980 3,571 3.634 622 108 3,379 5,771 17.085

" Noncommodity group includes the following SIC catagories. 15-17 Construction. 40-49 Transportation, Communications. tnd
Public Util.ties; 50 Wholesale Trade. 52-59 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 Paper. 27 Printing and Publishing, 28 Chemicals, 29 Petro:eum Products, 30
Rubber and Plastics; 31 Leather Products, 32 Stone, Clay, and Glass, 33 Primary Metals, 34 Fabricated Metals, 35 Nonelectricel
Machinery; 36 Electrical Equipment, 37 Transportation Equipment. 38 Instruments, and 39 Miscellaneous Manufacturing and
Other Manufacturing.
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Table P-23
Ec-cnomic Data by County for

Plan Area ES. illinois River, Smith
Populdion

Counrts Vain- State .cre 1960 Urbin 1960 Tcal 195C Total 1940 Total isq. iflei

Adamrs Il-linu'ois 43.793 68,467 64.690 65,29 866
orowvn . .-... Illinois 6,210 7.132 8,053 307
Bureau, ... Illinois 11.621 37,594 37.711 37,60)0 868
Calhoun - . Illinois 5.933 6,898 8,207 259

- . .. Ilimioi: 6,294 14,539 15.0-07 16,425 370
Ctsl4....... Illinots 15,233 37.207 38.81F 38A64 709

De Witt. . . .... ............. llinois 7.355 17,253 16,&04 18,244 399
Ford.-............ .............. Illinois 7.823 16.606 15.901 15,007 488
Fulton..................... ... Illinois 19,022 41.9-4 43.716 44.627 874
Greene . ..... ...... lIllig'ois 5.570 17,460 18,852 20,292 543
Grundy ................. ...... Illinois 10.78' 22,350 19,217 18,398 432
Hancock.........................Illinois 3.325 24.574 25.790 26.2-37 797
Iroquois..... ..................... Illinois 5.219 33,562 32,348 32,496 1,122
Jersey. .. .................... Illinois 7.420 Is7,023 15,264 13.636 374
Kankakee ......................... Illinois 45.230 92,063 73,.524 60,877 680
Kendall.........................lll:nois 3.343 17,540 12,115 11.105 .320
Knox ....... ................... linois 43,272 61,280 54,366 52,250 728
La Salle. .... ..................... Illinois 73,290 110.800 100.610 97.801 1,152
Livingston ....... ................. Illinois 14,517 40.341 37.809 38,838 1,043
Logan .......... ................ Illinois 16.890 33.656 30.671 29.438 622
Mc~onough .. . . ................... Illinois 15.849 28,9218 28,199 26,944 582
McLean ........................... Illinois 49,628 83,877 76,577 73.930 1,173
Macon '.............. I.............Illinois 89.516 118,257 98.853 84,693 576
Macoupin .... ................... Illinois 16,546 43,524 44,210 46,304 872
Marshall .......... ......... ....... Illinois 13,334 13,025 13,179 395
Mason ............................ llmois 4,363 15,193 15,326 15,303 541
Menard ........................... Illin~ois 9,248 9.639 10.633 312
Morgan ........................... :llinois 21.690 36,511 35.568 36,378 565
Peoriab ........................... Illinois 154,114 189,044 174,347 153,374 624
Piatt ............................. Illinois 3,219 14,960 13,970 14,659 437
Pike ........ ..................... Illinois 4,089 20,552 22,155 25,340 829
Put(amn......... ................. Illinois 4,570 4,746 5,289 166
Sangamonc ........................ Illinois 111.403 146,539 131,484 117,912 880

(continued next page)
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Table P-23 (con.)

Population
land Ircv

County .Vane State Name 1960 Urban 1960 Total 1950 Total ;941) Total Is. int'hs,

Schuyler ........................ Illinois 2.819 8,746 9,613 f'1. 4 30  434
Scott ........................... Illinois 6,377 7,245 8,176 251
Stark ........................... Illinois 8,152 8,721 8.831 291
Tazewell b ..................... Illinois 69.762 99,789 76,165 58,362 653
Woodfordb ... .... .... . . ... .... .  Illinois 2,538 24.579 21.335 19.124 537
Jasper ......................... Indiana 4,7-!0 18.842 17,031 14,397 561
La Porte ........................ Indiana 57,810 95,111 76.808 63,660 608
Marshalid ........................ Indiana 10,620 32.443 29,468 25.935 444
Newton ......................... Indiana 11.502 11.006 10.775 411
Starke .......................... Indiana 'A 458 17.911 15,282 12,258 311

Tote! ...................... 9.. 62.164 1.764.461 1.608.194 1.510.405 25.407
a Decatur. Il. SMSA
b Peoria. IH. SMSA
c Springfielo, :11. SMSA
d South Bond. Ind. SMSA (Part)

Table P-24
Economic Profile of Plan Area 5B, Illinois River, South

Population. thousand Personal Income

Total Nionfarmn F.arin Total Income Per Capita Income

Percent Percent Percent Million Percent Ratio to
Year Number of Basin Number of Basin Number of Basin 1960 Dollars of Rasim Dollars Basin

1960 1,764 9.1 1,509 8.7 255 12.9 3,633 7.8 2,059 85
1980 2,260 8.6 2,077 8.4 183 12.7 8,842 8.2 3,913 95
2000 3.067 8.7 2,924 8.5 143 13.1 20,084 8.6 6,548 99
2020 4,290 8.9 4,178 8.8 112 12.1 44,072 8.9 10,274 100

Employment. thousand

Percent Nonconmnodity Percent Commodity Percent Manufacturing Nonmanufacturing
Year Total of Basin Producinga  of Basin Producing6  of Basin Commodities Comnodities

1960 599 7.9 358 7.5 241 8.6 159 82
1980 770 7.8 523 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 9.0 276 50

Employmnent for Selected Manufacturing Industries by SIC. thousand

32 - Stone. 33 - Primnary 34. 35 -Fabr. Met.
Year 20 - Food 28 - Chem. 2 - Petrol, Prod. Clay, Glass Metals & Nonelec. Mach. Total

1960 23 5 1 11 7 58 105
1980 24 6 1 12 10 61 114
2000 24 8 1 13 12 82 140

Output (Value Added) for Selected Manufacturing Industries bY SIC. million 1960 dollars

33 - Pritnarv 34, 35 -- Fabr. Met.
Year 20 - Food 28 - Chem. 291 - Petrol. Ref. 324 - Ityd. Cent. Metals & Nonelec. Mach. Total

1960 354 100 9 23 89 791 1,366
1980 857 347 30 64 243 1,495 3,036

a Noncommodity group includes the following SiC categories 15-17 Construction, 40-49 Transportation, Communications, and
Public Utilities, 50 Wholesale Trade, 52-59 Retail Trade, 60-67 Finance, insurance, and Reil F;tate, 70-89 Serv.ices, and 91-93
Government.

h Commodity group includes SIC categories 01 -09 Agricurture, 10-14 Mining. 19 Ordnance, 20 Fooo, 21 Tobacco, 22 Textiles, 23
Apparel, 24 Lumber, 25 Furnture, 26 Pulp and Paper. 27 Printing and Publishing, 28 Chemi,.als. 29 Petroleum Products, 30
Rubber and Plastics, 31 Leather Products, 32 Stone, Clay. and Glass, 33 Primary Metals. 34 F-ibricated Metals, 35 Nonelectrical
Machinery, 36 Electrical Equipment, 37 Transportation Equipment. 38 Instruments, and 39 Miscellaneous Manufacturing and
Other Manufacturing.
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Table P-25
Economic Data by County for
Plan Area 6, K~askaskia River

Population
- land Area

CounrYA Mime State Nvare 1960 Urban 1960 Total 1950 Total 1940 Total (sq. Wkils)

Bond.......................... Illinois 4,569 14.060 14,157 14.540 383
Clinton..................... ... Illinois 3,380 24.029 22.594 22,912 498
Fayette.........................Illinois 5.537 21.946 24,582 29.159- 718
Madison3. . . . . . . . . . . . . . . . . . . . . . Illinois 161,258 224.683 182.307 1493.349 731
Marion ...................... .. Illinois 19,592 39,349 41.700 47,9W9 580
Monroe............... ........ Illinois 6.913 15.507 13,282 12,754 380
Montgorn .y....................Illinois 11.562 31.244 32.4150 34,499 706
Moultrie........................ ltIinoih 3.946 13.635 13,171 13,477 345
Randolph ...................... Illinois 7,912 29,988 31,673 3.,608 594
St. Clair3 . . . . . . . . . . . . . . . . . . . . . Illinois 214,636 262.509 205.995 166.899 679
Shelby........................ Illinois 4.821 23,404 24.434 26,290 772
Washington.............. ....... Illinois 2.606 13.569 14.460 15.801 565

Tutal.............................. .. 46,732 .3Y929 620.815 567.277 6,942

SSt. Louis, Mo. III SMSA (Illinois art)

',"~ _ .. j IINDIANA

I i LEGEND

SMSA
I.. ~ ILLNO 0 St. Louis, Mo.-Ill.

P j-- 1.(Port)
Jei'e,son Coty t o1u's

;~C~Z. KENTUCKY

. ' Cairo

Figure P.12. Upper Mississippi River Basin Plan Area No. 63.
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Table P-26
Economic Profile of Plan Area 6, Kaskaskia River

Population. thousend Personal Income

Total A'onfarm Farmi Total Income Per Capita Income

Percent Percent Percent Milion Percent Ratio to
Year Number of Basin Number of Basin Al'i ber of Basin 9y60 Dollars of Basin Dollars Basin

1961 714 3.7 642 3.7 72 3.6 1.358 2.9 1.902 79
1980 893 3.4 844 3.4 49 3.4 2.985 2.8 3,343 81
2000 1,123 3.2 1,086 3.2 37 3.4 6.409 2.8 5,707 87
2020 1,460 3.0 1.427 3.0 33 3.6 13,373 2.7 9,160 89

Employment. thousand

Percent Noncommodity Percent Comnnodity' Percent Manufacturing A'ounanufacturing
Year Total of Basin Producinga (fBasin Producingb of Basin Commodities Commodities

1960 221 2.9 131 2.8 90 3.2 66 24
1980 279 2.8 191 2.8 88 2.9 66 22
2000 354 2.7 263 2.6 91 2.8 72 13
2020 462 2.6 365 2.6 97 2.7 81 16

Employin n t for Selected Mamufacturing Industries by SIC, thousand

32 - Stone. 33 - Primnar 34. 35 -- Fabr. Met.
Year 20 - Food 28 - Chen. 29 - Petrol. Prod. C/ay. Glass Metals & Aonelec. Mach. Total

1960 9 5 6 5 17 5 47
1980 9 6 4 5 19 6 49
2000 9 8 3 5 21 8 54

Output (Value Added) for Selected Manufacturing Industries by SIC. million 1960 dollars

33 - Primary 34, 35 - Fabr. let.
Year 20 - Food 28 - Chemn. 291 - Petrol. Ref 324 - 1lyd. Cent. Metals & Nonelec. Mach. Total

1960 1.- 90 104 220 59 592
V2410 284 328 207 -462 140 1,421

a Noncommodity group includes the foilowtim 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
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 Pioducts, 32 Stone. Clay, and Glass; 33 Primary Metals, 34 Fabricated Metals, 35 None:ectrical
Machinery; 36 Electric&' Equipment; 37 Transportation Equipment; 38 Instruments, and 39 Miscellaneous Manufacturing and
Other Manufacturing.
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Table P-27
Economic Data by County for
Plan Area 7, Big Muddy River

1'oputation:
Iand~triv

Vialea~n StafcVane 1960 Urban 1960 Total 1 950 Total 1940 Totat (sq. nales)

Alexander - . Illinois 9.34S 16.CC61 20,316 25.496 224
Franklin . lios18,9D4 39,281 48.685 53,137 434
Jackson lllinoir 23.343 42.151 38,124 37,920 603
Jefferson........... ...... Illinois 15,566 -32.315 35.092 34,375 574
Perry................ .... Illinois 9.643 19,184 21.684 23.438 443
Pulaski.................. ..... Illinois 10,490 13,639 15,875 2-34
Union................. ....... Illinois 4,280 17.645 20,530 21,528 414
Williamson........ ............. Illinois 27,282 46,117 48,621 51.424 427

Total...........................106.366 223,244 247.461 263,153 3,2

LEEN

V- 1o MS

MISSOURIUCK

r 
7ININ

igure P.13. Upper Mississippi RirBin lnAeaN.7
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Table P-28

Economic Profile of Plan Area 7, Big Muddy River

Population, thousand Personal hico-e

Total Aonfarnl Fart Total Inconle Per Capita h. coine

Percent Percent Percent Million Percent Ratio to
Year A'un:ber of Basin Number of Basin Numt-ber of Basit 19601)ollars of flasin Dollars lasin
1910 224 1.2 195 1.1 29 i.5 370 0.8 1.657 69

1980 268 1.0 243 1.0 25 1.7 807 0.8 3,016 73
2000 327 0.9 308 0.9 19 1.7 1.669 0.7 5.109 78

t 2020 424 0.9 407 0.9 17 1.8 3.430 0.7 8,080 79

E Fmploy'ment. thousand

Percent Vonconinodity i'ercent Conmodit Percent lanutfacuing iAoninanufacturing
Year Total of Basin Producinga of Ilasin i'roducingh of Basin Comnnmodities Commodities

1960 66 0.9 44 0.9 22 0.8 10 12
1980 83 0.8 %34 0.9 19 0.6 9 10
2000 106 0.8 88 0.9 18 0.6 9 9
2020 135 0.8 118 0.8 17 0.5 9 8

Eployment for Seh'Siel ta,,ufactrm hrluitles hr SI( thoulantd

.12 Ston,. 3 Prntarr J.S. iS Fabr. Alet.
Year 20 - Food 28 Chent. 29 Petml Prod (la, (14.1 Metals Nonele. Mach. Tqtal

1960 1 I {' ) 2
1980 1 1 (LI V I 2
2000 1 1 (1) I) F) 2

Output (lat .Idded) far SeletedManlfuattntg llnltt h; , 1( rit,! 96,) dollars

I t 1t'tawt| 34 .1 o /br Met
Year 20 - Food 28 Chent 291 Petl Ref A4 Iird (ttl ,ll''as , ANonlec Mach. otat

1960 15 9 - 2 3 29
1980 43 25 0 8 82

;I Noncommodity group) Includes the followln SIC criteulrls 1I 17 CotistiriIllr. 40 .10 Tra,,s;uorlation. Corrnhnlcnteons, and
Public Utilities; 50 Wholesale Trade, 52 -59 RotaIll Trade. 60. 07 Financo. Insuralce, and Ilael lstate. 70 -09 Services. nd 91 9-93
Government.

b Commouty group includes SIC categories f Ou Agrrculture. 10 14 Mhil- 11 , 1I) Otdnanco, 20 Food. 21 Tolhs'o. 22 Textiles, 23
Apparel; 24 Lumber; 25 Furniture; PC "ull) and Paper, 27 Printing and Pstblishin t 20 Chemlcals, 29 P'AtrolULrm Products, 30
Rubber fnd Plastics; St Leather 'rrotlucts. 32 Stone, Clay. and Glass, 33 Prlimary Motals. 3W Fabri'atd I Metals, 35 Nonelectrical
Machinery; 36 Electric.I F:,ulpionut; 37 Transportation U-,, , ortint. 30 Inslruments, and 3U Micallonoous Manifacturing and
Other Manufacturina

c Less than 50O .,nployoo3
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Table P-~29
Economic Data by County for
Plan Area 8, Meramec: River

Population
lxnd Area

(ounir.-amne State Xame 1960 Urban 1960 Total 1 950 Total 1940 Total (sq. nilles]

Bollinger.................. Mssouri 9,10? 11,019 12,898 618
Cape Girardeau .............. Missseuri 29,822 42,020 38,397 37,775 576
Crawvlo'd .. ........... .... Missouri 656 12,647 11,61'S 12.693 760
Dent . ................... .. Missouri 3.870 10,445 10,9.'6 11,763 756
1.-:niemnJ..................... Missouri 2C;.846 .14,56b 36,046 Z13,86e, 932
Gdscopade .. . M'.sur; 2.536 12.195 1.2,342 12,414 520
Iron . . ..................... Missouri 8.041 9.458 10,440 554
Je)ffersorp ... .... ............... issowi 16,503 68,37? 38,007 32,022.1 667
Madison ..................... Missouri 3.484 9,366 10,380 9,656 496
Maies...............Missouri 7,282 7,423 8.638 526
Perry......... .......... Missouri 5': 1? 14,W4 14.890 15,358 476
Phelps ... ............ ..... Missouri 11,.22 25,396 21.504 17.437 677
St. Charles3 . . . . . . . . . . . . . . . . . . Missouri 27,701 52,970 29,834 25,562 561
St. Fran~cois ..................... Missouri 13,352 33. 516 35,276 35,950 457
St. Louis" ..................... Missouri 649,814 703,532 406,349 274,220 497
St. Louis City3 ................. M;sscouri 750,026 750,026 856,796 816.048 61
Ste Genevieve .... ............. Missouri 4,443 12,116 11,237 10,905 500
Scott .......................... Missouri 16,541 32.748 32.842 30,377 418
Washington .................... Missouri 2,805 14,346 14,689 17.492 76u

Total ............ ........ ....... ... 158,648 1T8 64,398 1,60-9.04 1,425,527 10,812

St Louis, Mo. Ill. SMVSA (Missouri Part)

INDIANA

r L.EGEND

SMSA
i~i"* ILLINOIS '"St. Louis, Mo.-Ill.

Jefft~sonc,, t " u. t Lo..s - ~ -(Part)

V._
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Table P-30
Economic Profile of Plan Area 8, Meramec River
Population. thousand Personal Incoeau

Total Nonfarm Farm Total Ircomne PrCapita Icome

Percent Percent Pe'rcent Mlion Percent Ratio to
Year Number of Basin Number of Basin Number .qf Basin 1960 Dollars of Basin Dollan Basin

1960 1,865 9.7 1,798 10.4 67 3.4 4.619 9.9 2,478 103
1980 2,568 9.8 2,529 10.2 39 2.7 11.014 10.3 4,289 104
21000 3,584 10.2 3,558 10.4 26 2.4 24,223 10.4 6,759 103
2020 4,841 10.0 4,816 10.2 25 2.7 50,768 10.2 10,488 102

Employment thousand

Percent A'oncoanmodity Percent Commodity Percen,' Manufacturing A'onnaanufacturing
Year Total of Basin Prod-ig3  of Basin Produscing" of Basin Coinmoditivs Comm~odities

1960 715 9.5 462 9.7 252 9.0 231 21
1980 1,004 10.1 717 10.4 287 9.5 267 20
2000 1,372 10.4 1.04 10.5 330 10.1 313 17
2020 1,855 10.6 1,1472 10.5 383 10.6 369 14

Employment for- Selected Amaufacturing Indu:;res by SIC thousand

32 - 3toaae, 33 - Primary .4, 35 - Fabr. Mlet.
Year 20 - '-ood 28 - C/hcm. 29 - Petroi. Prod. CiaY,' Glass Mletal's & Nonelec. Mlach. Total
19650 26 16 (c) 8 6 35 91
1980 7 20 (c) 8 6 44 105
2000 27 21' (c) 8 7 58 127

Output (l'a.e Added' fior Se~lected Manuf/acturing Industries by SIC mnillion 1960 dollai's

33 - Prima, 34, 35 - Fabr. Met.
Year 20 - Food 28 - Ciacin. 291 - Petrol. Ref 324 - Hyd. Ceit. Metals &Nonclec. Maca. Total

i9co 408 317 -19 63 369 1,176
1980 1,211 1 122 -43 135 1,295 3,806

a Nonrommouity group includes the following SIC categories. 1b-17 Construction, '40-49 Transportaton, Communications, and
?ubli': Utilities, 50) Wholesale Trade, 52-59 Retail Trade. 60-67 Finance, Insurance, and Real Estate, 70 89 Sc-vices, and 91-93
Govcrnmrnt.

b Commodity group inclucias SIC categories. 01 -09 Agriculture, 1r5 14 Mining, 19 Ordnance. 20 Food. 21 Tobacco, 22 Textiles, 23
Arparel, 24 Lumbei, 25 Furniture, 26 Pulp ,.nd Paper, 27 Printing and Publishing. 28 Chemicals, 29 Petroleum Products, 30
Pubber and Plastic ., 31 Leather Products, 32 Stone, Clay, and Glass, 33 Primary Metals, 34 Fabricated Metals, 35 Nonelectrical
Machinery. 3C. .. ectrical Equipment, 37 Transportation Equipmernt, 38 Insrumants, and 39 Miscellaneous Manufacturing and
Other Manufactiuring.

C2 Less than 500 employees.
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Table P-31
Economic Data by County for

Plan Area 9, Salt River
Population

Land ,frra
Couty.-:Vae State Name 1960 Ui.5a 1960 Total 1950 Total 1940Total (sq. iniles)

Adair ........... ............... Missouri 13,123 20,105 19,689 20,246 574
Audrain ..................... ... Missouri 15,944 26,079 23,82VE 22,673 692
Lincoln ...................... .Misseuri 14.783 13,478 14.395 629
Macon ....... ................ Missouri 4,547 16,473 18,332 21.396 814
Mcnroe ........................ Mi3souri 10.688 11,314 13,195 669
Montgomery ..................... Missouri 11,097 11,555 12,442 533
Pike ........................... Missouri 6.936 16,706 16,844 18,327 681
Ralls .......................... Missouri 85 8,078 8,686 10,040 478
Randolph ..................... Missouri 13,170 22,014 22,918 24,458 484
Shelby ......................... Missouri 9.063 9,730 11,224 502
Warren ......................... Missouri 8,750 7,666 7,734 428

Total ....................... . . 53,805 163,836 164,041 176,130 6,484

l : .. -c'r. z)" '7 - i' -. '" -. - "- - =t,-,,,r, .e,' "  =**j.• -

I ~ )~'5B l'
MISSOURI c .

,r-- j_'7 r' S"",_ I INDIANA
• ,.. . - - _r- -- I,

I. - . . i - - r

L 9 4

16 LEGEND

L.,

Jef•,Ct 3' I Q No SMSA

I"V . ' \

t_ _ KENTUCKY

C., I ,o

Figure P-15. Upper Mississippi River Basin Plan Area No. 9.

P-40



Tab!e P-32
Economic Profile of Plan Area 9, Salt River

Population, thousand Personal Incomec

Total N~onfarm Farin Total Incomne Pcr Capita Incoin

Percent Perccnt Pei cent Million Percent Ralio to
Year Number of Basin NMaber of Basin Nlumber of Basin 1960 Dollars of Basin Dollars Basin

1960 164 0.8 114 0.7 50 2.5 258 -6 1,572 65
1980 178 0.7 141 0.6 37 2.6 520 0.5 2,914 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 2.8 2,137 0.4 7,259 71

Employment, thousand

Percent Noncoinodity Percent Commnodity' Percen t M a n uf c tuIiringI. Nonmnanufacturing
Year Total of Basin Produicing3  of Basin Producing6  of Basi Commnodities Commodities

1960 55 0.7 29 0.6 26 0.9 10 16
1980 64 0.6 42 0.6 22 0.7 9 13
2000 78 0.6 58 0.6 20 0.6 10 10
2020 102 0.6 82 0.6 20 0.6 12 8

Employment for Selected Mfainufna.ri Industries by SIC. thousarnd

32 - Sm 'sue. 33 - Primary 34. 35 - Fabr. Met.
Year 20 - Fod 28 - Chim. 29 - Petrol. Prod. Clay, Glo:v Metals e< Nonelec. Mlach. Total

1960 1 (c) -3 (c) 2 6
1980 1 1 -3 (C) 2 7
2000 1 1 -3 (c) 2 7

Output (Value Added) for Selected Manufacturing Industries by SIC, mnillion I 9o6dollars

33 - Primary 34. 35 - Fabr. Mfet.
Year 20 -Food 28 - Checm. 291 - Petrol. Ref 324 - Ilyd. C'ent. Mleta.ls & Nonelec. Mfach. Total

1960 9 7 -7 2 12 37
1980 22 23 -16 4 43 113

aNorncommodisy group includes the foilowing SIC categories. , 5-117 Construction; 40-49 Tranczportation, Communications, and
Public Utilities: S0 Wholesale Trade; 52-59 Retail Trade; 60-67 Finance, Insurance, and Real Estate, 70-89 Services, P:id 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 Paper; 27 Printing and Publishing; 28 Chemicals. 29 Pntroleurn Products, 30
Rubber rnd Plastics; 31 Leather Prod.-.,s; 32 Stone. Clay, and Glass; 33 Primary Metals; 34 Fabricated Metals, 35 Nonelectrical
Machinery; 36 Electrical Equipment; 37 Transportation Equipment, 38 Instrunments, and 39 Miscellaneous Manufacturing arid
Other Manufacturing.

c Less than 500 employees.
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T b~e P-33

EconoencDataby Cownyfor
Pla Aea 10, Fox. Wyaconda, 4Wd Fabis Rivers

C~iairN~wSX-.Vm 1W~UhL= IPNCT 195 -Tcv~d 190Toed en. =IV~

curfc ------------ LAzwf 8,725 9im0 10.66 5w0
ray- - -------- es 7.617 SAM7 S12

bm:. - -.. . .. ..... so% 10.m3 1!,40
M& .... --..... rwi 2Z.376 29=7 31.576 440

S71------ ------. msmc 5=h s556 6.27 3
swr0 .. ..I.... .. &rwAc-6. W 7=3 3_=57 441

Tots ..... .... 2!4m3 512 02109 77214 P-713

- j.*~..-..I INDIANA

I LEGEND

.j~fe~wlC~t I SLO~.1~.-1 ~No SMSA

Figure P-16. Upper Misskisippi Rliver Basin Plan Area No. 10.
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Table P-34
Ecororn.ic Profile of Plan A-ea 10, Fog, Wyacorida, and- Fabius Rvars

PoVtfzio% z .- ic.1rXVV

Tod Fam To:dila-me Per Ccpit lwowc

Pcrzwt pArrct Mihati P er'Y"t Ratio to
Y6. Xwm-f. of &rin ;r'rab of E. in Xunwcr offain 19WDo-?1r of8EIasi Do m 3zit

19M0 67 0. 46 0.3 21 1.1 105 0.2 1_50 65
19 6 75 03 57 0.2 1 1.2 19 02 2,g24 71
2000 95 03 79 0.2 16 1.4 451 0.2 4.742 72
2020 124 03 212 02 13 1.4 913 0.2 7.3"9 72

Emplornxnt. thou=nd

RP'gint Xaoncomrqity Parcnt Comimoditv Percnt .Mnufrtutng Nonnanufacturhn
Yerz Toicl ofBasin Ptoducing of Basin hodicinb ofBasi Commodities Commodities

1960 18 0.2 13 0.2 8 0.3 2 6
1980 22 0.2 14 0.2 a 0.3 3 5
2000 28 0.2 19 0.2 9 03 5 4
2020 36 0.2 26 0.2 10 0.3 7 3

Employment for Selected Manufactuting Industries by SIC. thousand

32 - Stone. 33 - Pimao, 34. 35 - Fabr. Met.
Year 20 - Food 28 - Chen. ;9 - PetroL Prod. Cay. Glass Metals & Aonelec. Mach. Total

1960 (M - q) ;€ (C) 1
1980 (c) _ _C) (c) (C)
2000 1c) (c) (c) o.t 1

Outpu. (Value Added) for Selected.Manuficturing hndustries by SIC, million 1960 dolarsr

33 - Primary 34. 35 -j "abr. A t.
Year 20 - Food 28 - Chem. 291 - PcIrol. Rzf 324 - liyd. Cers. Metls & Nonele.. Mach, Total

1960 3 - - - 2 4 9
1980 8 - - - 3 8 19

2 Noncommodity group includes the following SIC categories, 15-17 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- 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 Prodjcts, 30
Rubber and Plastics; 31 Leather Produnts; 32 Sto ne, Clay, and Glass; 33 Primary Metals; 34 Fabricated Metals, 35 Nonelectrical
Machinery; 36 Electrical Equipment; 37 Transportation Equipment; 38 Instruments; and 39 Miscolaneous Manufacturing and
Other Manufacturing.

C Less than 500 employees.
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Table P-35
Economic Data by County for
Plan Area 11. Des Moines River

frriArej
&x-ar %.rm,- S~e Xame 1960 Cribe 19607b=1 1950 To id 1940Tid (sq. vnZrW

-ako -- ------- 3X30 15.501 16.306 16.M0 M9
-- --------- 14,143 14.631 15,6 7W6

----------- ~o~ 9.01S 23.365S 2Z4735 212315 712
----o......... [ova. 140- 28.037 28. *39 29X782 573

BW11uM --- --- --- . Ifor" 7.728 21.189 21 113 19.63 573
Ca&iUNX ---- - .. . lova 15,93 16X~5 17.584 S72
C~vrCA ... ......... lra 7=68 23,431 23.06S 22.770 574
C~ue ..... toa 3.350 8222 9.3M9 10=23 429
Daln-- ------------------------------------- 6.442 24.123 23.661 24.649 597
Davis----------------------------Iowa 2.771 9.199 9.959 11.136 509
Er'mm........-........-.----la 7"97 14.271 14,102 13.406 395
Greene.........................ola 4.5)0 14,379 15544 16.599 569
Gumne--------------------------ova 13.007 15,197 17210 596
Harnifon....................... Iowa 8.520 20.032 19,660 19,922 577
Hwrnbowd........................owa 4.031 13,156 13.117 13.459 43
Kossah................. ...... Iowa 5.702 25.314 26,241 26.630 979
Lee -.. ... .......... Iowa 31.563 44.207 43,102 4!.074 522
Lvxas......................... Iowa 5.042 10=92 12.069 14,570 433
Iadison..................... .. Irma 3,639 12.295 13,131 14,525 565

~Ico........................Iowa 13.01o5 25X86 25.930 2.1 6

Ml.onroe........................lo.Wa 4=58 10.463 1.614 14.553 435
PaloAlto.......................Ilowa 2,887 14,736 15.891 16,170 561
Pocahontas...................... IosVa 14,234 15.495 16,2W6 580
Polkc~......................... .Ilo" 244,079 266.315 226,010 195.835 594

= (continued next page)
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Table P-35 (con.)

C"2r:z-VStar.Na m 1940 Lfxcn M90 Told IJYfi TO I;_ 191 ?itAd !q ffzr's'

sac .......... lcwa 31354 17.1007 17,.515 17.6M9 78
Vans ............ .4a 9.77 1I.007 .053 457

WAIe ........... lw= 33A871 46.126 47.397 44,28 43-1

713"M....................... .loaw" 7.062 20.82 17.758 17.695 572
Wbsw .............................. m28.399 47.810 44.24! 41,521 718

Izo ........... ow 10,119 t9.447 19.652 20.033 577

Totl.............................. .472.168 845,148 810,65 789.536 17.123

otDs16Womz. owa SVSA

Table P-36
Economic Profile of Plan Area 11, Des Moines River

PopukL:ion. hc--s;.nd Personal ineorne

Total Xrofirrm Fenn To rdlincerme Per Ckpita Incomne

Percet Perent Percent Million Percent Ratiow:
Year Number of Basin 'Nmber of Basin Numnber of Basfn 1960 Dallas of Basin Dollzr Basil

1960 845 4.4 653 3.8 192 9.7 1.786 3.8 2.114 iCs

1980 1,112 4.3 971 .9 141 9.8 4,130 3.8 3,713 90
2000 1,472 4.2 1.363 4.0 109 10.0 9,212 4.0 6,258 95
2020 1,946 4.0 1.850 3.9 96 10.4 19.026 3.8 9,777 95

Employment, thousand

P'er cent Noncoimmodity Percent Commiodity P?rcrnt Aanufacturi Nongtnaaufacturinx
year Total lofBasin Producing' of Basin ProditcingOs of Basin Commodities Conmnodities

1960 303 4.0 196 4.1 107 3.8 47 60
1980 4014 4.1 301 4.4 103 3.4 51 52

2000 530 4.0 432 4.3 98 3.0 57 41
2020 699 4.0 601 4.3 98 2.7 E4 34

Employment for Selccted.1Alatiufacturitig Industries by SIC, thllsani

32 - Stone. 33 - frintary 34.35 -,Fabr. Mfet.
FYear 20 - Food 28 - Chemt. 29 - Petrol. Prod Clay, Glass Mletals &Nonclee. Miach. Total

1960 12 1 MC 4 1 12 30
1980 12 1 MC 4 1 14 32
2000 12 1 1C) 5 1 16 35

Output (Value Added) for Sciectcd Mfanufactivdng Industries by SIC, million 1960 dollars

33 - Primary 34, 35 - Fabr. Mect.

Year 20 - Food 28 - C'hemn 291 - PetroL Ref 324 - ilyd. C'e,,t. Mfetals & onec.Mac/i. Total

1960 136 23 -11 12 422 304
1980 299 65 -36 20 251 671

a Noncommodity group includes tl-.s fo!lowing SIC categories. 15- 17 Construction. 40 -49 Transpoi lotion, Communications, and
Public Utilities, 50 Wholis-ale Trade, 52-59 Retaii Trade. 60 -u7 Finance, Insurance, and Real Estate, 70 89 Services, and 91 - 93
Government.

b Commodity group intlu.Jhi. SIC categories. 01-09 Agriculture, 10-14 Mining, 19 Ordnancrs,20 Food, 21 Tobacco, 22 Textiles, 23
Apparel, 24 Lumber, 2.i Furniture, 26 Pulp und Paper, 27 Printing and Publishing, 28 Chem.tals, '.9 Petroleum Products. 30
Rubber and Plastics, 31 Leather Products, 32 Stone, Clay, and C.,ass, 33 Primary Metals, 34 Fabicated Metals, 35 Nonelestrical
Machinery, 36 Electrical Equipment, 37 Transportation Equipment, 38 Instruments, and 39 Miscellaneous Manufacturing end
Other Manufacturing.

C Less than 500 employees.
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Tab!e P-37
Economic Data by County fo.-

Plan Area 12, Skunk River

CuXzeSweavzmr 1.960 L',bmi 1960 1bud 1950 Toutd 1940 Toid (Tq. milei

..... .......... [owna 34.990O 44.605 42.051 36"84 409
Heard,-.-..-.--.-..........-----------7,339 18,187 18.708 17.994 440

...........------------------ Iwa 15.381 35=28 32-') 31.496 736
Jeffewion----------------------- Ioia 8.054 15.818 15.696 15.762 436
Keokuk ........... 10"a 15,492 163797 18.405 579
htahm ............. form 11,0563 ?3 602 24.672 26.485 572
Stari-.-----.-.-.......-.-..... lowe 31.23D -49.327 44.294 3:3,434 568
%VaShto0---.-.... ---.... ----... G.037 19.406 19.557 MASS 5GB
Totl............. 114,034 221,719 214,085 29D.436 420M

No SMSA 1 * ' ~ ~ - .

---S
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Table P-38
Economic Profile of Plan Area 12, Skunk River

Population. thousand Personal Income

Total 'onfarm Farm Total Income Per Capita Income

Percent ArPerc.nt Percent Million Percent Ratio toYear Nunmber of Bolin NAum-cr of Basn Alumber oifslasn 1960 Dollars of Hosir. Dollars Hadii,

60 222 1.1 169 1.0 53 2.7 42"1 0.9 1,925 80
1980 286 1.1 250 1.0 36 2.5 955 0.9 3,338 81
2000 392 1.1 3,A 1.1 28 2.6 2,040 09 5.334 81
2020 545 1.1 523 1.1 22 2.4 4.586 0.9 8.418 82

Employment. thcusand

Percent Noncn;moditt, Percent Commodity Percent Manufacturing Aloninanufacturing
Year Total of Basin Producinga  of Basin Proditdngb of Basin Conmoditier Conmodities

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 14 1.0: 72 2.0 62 10

Employment for Selected Manufacturing Industries by SIC, thousand

32 - Stone. 33 - Primary 34. 35 - Fabr. Alet,
Year 20 - Food 28 - Cheit. 29 - Petrol Prod. Clay. class Metals & Nonelcr. Mach. Total

1960 2 (c) (c) (CN 1 3 6
1980 2 (c) (c) (c) 1 3 6
2000 2 (c) (c) (c) 1 3 6

Output (Value AddedJ for Selected Manufacturing Industries by SIC, million 1960 dollars

33 - Primary 34, 35 - Fahr. Met.
Year 20 - Food 28 - Clien. 291 - Petrol. Ref 324 - lyd. Cent. Metals & iVonlec. Mach. Total

1960 19 5 - - 4 34 62
1980 43 12 - - 7 63 125

a Noncommodity group includes the following SIC categories. 15-17 Construction, 40-4e 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
Govrnnent.

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 Nonelectrical
Machinery; 36 Electrical Equipment; 37 Transportation Equipment, 38 Instruments, and 39 Miscellaneous Manufacturing and
Other Manufacturing.

c Less than 500 employees.
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Table P-39
Economic Data by County for

Plan Area 13, Iowa and Cedar Rivers
Popu~io~n

Courim'ami' Staieaanic 1960 LJbart 1960 Total 1950 Total 1940 Total !s. inileui

Fre~eborn................. .Minresot 17.108 37.891 34.517 31.780 762
howts ,.. -.. ... .~..... Minnesota 27.908 48,498 42,277 36,113 703
senton ..... .................... owa 7.704 23,422 ?1~.656 22.879 718
81zc- Haek...................... Iowa 102.827 122.4C-2 100,448 79,945 567
autle . ...-................. Iow-a 17.467 17,394 17,936 582
Cedar.......................... Iowa 2,852 17.791 1S.910 16.W84 585
Cerro Gordo ................... Iowa 36,800 49.894 46.053 43.845 576
Floyd. . ...................... Iowa %.964 21,102 21,505 20,169 503
Franklin . . .................... Iowa 4,501 15.472 16,268 16.379 586
Grurndy ... ......... ......... Iowa 14.132 13,722 13.518 501
Hancoc.......................Iowa 14,60I4 15,077 15,402 570
"-fdin. ....................... Iowa 8,790 22,533 22,218 22.530 574
Iowa.......................... iowa 16,396 15,835 17.016 584
Johnson........................ Iowa 33.44Z 53.663 45,756 33,191 617
Linnb............ ............. Iowa 107,711 136.899 104,274 89,142 713
Louisa ....................... Iowa 10,290 11,101 11.384 403
Marshall........................ Iowa 22.521 37.984 35.611 35.406 574
Mitcthell........................ Iowa 3,753 14,043 13,945 14,121 467
Muscatine....................... Iowa 20,997 33.840 32,148 31,296 439
Poweshiek...................... Iowa 7,367 19,300 19.344 18,758 589
Tana.......................... Iowa 5.775 21.413 21.688 22.428 720
Winnebago...................... Iowa 2,930 13,099 13.450 13,972 401
Worth......................... Iowa ___ 10,259 11,068 11,449 400

Total................... ......... ... 422,961 772,474 693,265 635,594 13,074

~'Waterloo. Iowa SMS.
~Cedar Rapids. Iowa SMVSA

Watrlo, owa ~ i I41 '1

IOWMSA1 ..... *on L~

WaterlOoo, Iowa 11 .11 SB .. ; T.
LL

Figure Rapids Upper MissipLie ai nAe o 3
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Table P-40

Economic Profile of Plan Area 13, Iowa and Cedar Rivers
Population,. thousand Personal litco,,:e

Total Xonfarn Farm Total Income Per Capita hicome

Pcrr.-ng Percent Percent: Milion Percent Ratio to
Year Number &fBirsin N~umber offBasin N-Fuibcr offBasin 1960 Dollars offBasinl Dollars Basik

1960 773 4.0 603 3.5 170 8.6 1.647 3.5 2.133 89
1980 1.048 4.0 916 3.7 132 9.1 3,324 3.6 3,649 89I2000J 1,407 4.0 1,Z;13 3.8 94 8.6 8,239 3.5 5.858 89
2020 1,959 4.1 1,878 4.0 81 8.8 18,002 3.6 9,1M 89

Employmecnt, thousand

Percent Nlonconunodin' Percent Comm~odity Percent Mfanufacturing A'onnanufacuriag
Year Total of Basin Producing3 offBasin Producingb of Basin '2ommodities ('onuno1dides

1960 272 3.6 158 3.3 114 4.1 58 56
1980 359 3.6 244 3.5 115 3.8 66 49
2000 478 3.6 364 3.7 114 3.5 75 391; I2020 644 3.7 525 fr 3.8 119 3.3 87 -32

32 - Stone. 33 - Piay 34. 5-R.r lt
Year 20 - Food 28 - C/tern. 29 - Petrol Prod. Clay. Glass Mectals & A'oncec. Mfacli. Total

1960 17 2 (C) 2 1 21 43
1980 17 2 (C) 3 1 25 48
2000 17 2 (c) 3 1 27 50

Output (Valui. Added) for Selected AfaniJcturing Idustries by SI, mill/ion 1960 dollars

337- Primary 34, 35 - Fabr. Aict.
Year 20 - Food 28 - C/tern. 291 - Petrol. Ref 324 - ilyd. C'eint. Mletals & 1Vollelec. Alacli. Total
1960 218 38 -28 6 241 531
1980 464 113 -90 11 495 1.173

a Noncommodity grzup includes the foilowing SIC categories. 15-17 Construction, 40-49 Transportation, Communikations. and
Public U~tilities; 50 Wholesale Trcde, 52-59 Retail Trade, 60-67 Finance, Insurance, and Reel Estate, 70-89 Services, and 91 -93

3' Governm,,nt.
Commodity group includes SIC categories. 01 -09 Agriculture, 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 Publithing, 28 Chemicals, 29 Petroleum Products, 30
Rubber and Plastics, 31 Leather Products, J2 Stone, Clay, and Glass, 33 Primary Metals, 34 Fabricated Metals, 35 Norielectrlcal
Machinery; 36 Electrical Equipment, 37 Transportation Equipment, 38 instruments, and 39 Miscellaneous Manufacturing and
Other Manufacturing.

CLess then 500 employcees.
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Table P-41
Economric Data by County for

Plan Area 14, Turkey, Maqi'keia, VWapsipinicon, and Upper Iowa Rivens
Pop2ulation

cousuivanm Sfaic~atne 1960 Urban 19607Totzl 19507bTot 1940 Total (4 mles)

Allamae....................... Iowa 3,639 1C,982 16,351 17.184 639
Bremer......................... Iowa 6,357 21,108 18,88d 17.932 439
Buchanan....................... I Wa 5.4a8 22.293 21.927 20.991 569
Chickasaw...................... Iowa 3.456 15.034 15.228 15.227 S05
Clbyton........................tIowa 0 21962 22.522 24,334 778
Clinton........................ Iowa 36.813 55.060 49.664 44,722 695
Delaware....................... Iowa 4.482 18.483 17.34 18.4m87 573
Dubuque-'....................... Iowa 60,103 80.048 71.337 63,768 608
Fayette........................Iowa 10.833 28.581 28,294 29,151 728
Howard........................ Iowa 3,809 12,734 13,105 13.531 471
Jackson ....................... Iowa 5,909 20,754 18,622 19,181 644
Jones.......................... Iowa 7.806 20.693 19,401 19,950 585
Scotb......................... Iowa 101,018 119,067 100.698 84,748 453
Winneshiek...................... Iowa 6,435 21,651 21.639 22.263 688

Total.............................. .. 256,1583 47345 435,4036 411,469 8,375

D ubuquc. Iowa SMSA
b Davenport. Rack Is~and, Moline. Iowa-Ill. SMASA (Iowa Part)

(SMSA
Dubuque, lowa I. I ....4'70 .4T

Davenport-Rock I I...... L I I
Isinnd. Moline, Ioa -- I

I..: A ~ Ch~cago South Send

Figure~~~~~~~~~- Pf0 pe issip ie ai lnAe o 4
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Table P-42
Economic Profile of Plan Area 14, Turkey, Maquoketa,

Wapsipiniuon, and Upper Iowa Rivers
Pop-dation. thousand Personal lncomce

Total Nonfarin Farmt TotalhIcome Per U'pisa Incomec

Percent Percent Pcrceng ?.Million Percent Rath. to
Year Niunber of Basin Numobcr of Basin Number of Basin: 1960 Dollars of Basin Dollars Basin,

1960 474 2.5 357 2.1 117 5.9 950 2.0 2,006 83
1980 619 2.4 522 2.1 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 2.5 1,126 2.4 64 6.9 11,650 2.3 9,832 96

- - Duplyment. thousand

Percent Nonconnodity Pexcet C'ommodity Percent Manufacturing Nonuinanlufacturing
Year Total of Basin Producivu of Basin Produchig t ) of Basin Coi modities Cbonnoditics*11960 173 2.3 91 1.9 82 2.9 43 39
1980 225 2.3 144 2.1 31 2.7 48 33
2000 296 2.2 219 2.2 77 2.4 51 26
2020 408 2.3 333 2.4 75 2.1 55 20

Employment far Selected Manufacturing Idustries by SIC, thousand

32 - Stone, 33 - Primnary' 34, 3S - Fabr.AMet.
Year 20 - Food 28 - Chan,,. 29 - Petrol. Prod. Clay, Glass Mfetals X oielec Mlach. Totmcl

1960 21 1 -(C) 4 7 33
1980 22 1 -(C) 5 7 35
2000 22 1 -1 5 7 36

Outut Vahe Addej fr SletedAlatijctuingIndstresby SIC, mnillion 1960 dollais
Outut Vale Aded fr Sleced amnfeturmigIndstres33 - Prinzary 34, 3S - Fabr. Alc.

Veer 20 - Food 28 - Clhem. 291 - Petrol. Ref 324 - Ilyd. Cenit. Metals & Nonelec. Mlach. Total

1960 215 33 -- 52 83 33
1980 519 73 -- 120 147 859

a Noncommodity group includes the following SIC categories: 15-17 Construction, 40-49 Transportation, Communications, and
Pub'lc Utilities; 50 Wholesale Trade; 52-59 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 Eqt, p -ni; 37 Transportation Equipment; 38 Instruments; and 39 Miscellaneous Manufacturing and
Other Manufacturing.

C Less than 500 employees.
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Table P-43

Economic Data by County for
Plan Arpa 15, Cannon, Zumbro, and Root Rivers

Populamm!,nJ~frc

Cokr.VX-,m S:aicVncme 1960 'trbm 1960Totl 19515Total 1940Toral I.w. mn7e

D .... ....... ...... Ltmnesoa 13,59 12.024 12.931 435
F111twe ...... ............. mmtesota Z.62S 23,768 24,465 25"80 85e
Go)...................... mitlneso~a Is0,5?f 33,03 3;2.118 31,564 758

HozwI.C_ __..... Mkw0sot) 5.187 16,58 14,435 14,735 60
OWm lld .... .. ...... ...... hl-,rtswa 40;663 65532 48.228 42,658 655
R~ee........................ sirresou 25.633 33.988 36.235 32.160 495
$1tee .................. .... Minnesota 13.40 25.029 21,155 19,749 425
Wth ------ -...........-......... ,LU.-oza 5994 17.007 16,878 17.653 521

WWO% ........ ..... 24.895 .40.9W7 392841 37.795 623
Toi- ................... -- 12.937 274.143 245.979 23b.075 5,336

UESOTA

I o

z' a I,, .
MCHIGA

r----- -- *-ENDA* I I-

• ... -- a No SMAS

."60

= .- __. - . I_,

it'--'r"1 F.- s
t ,I , ,,,..,.

4.. W.&-t

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

Popubtio, thousand PcrnolzI Incone

Total Xonfann Farm Total lncorne Per Capita Income

Percent Percen: Percent Million Percent Ratio to
Year Number of Basin A'mber of Basin Number of Ikin i960 Doll=t of Basin Dolkrs Basin

1960 274 14 203 1.2 71 3.6 491 1.1 1.793 74
1980 37 1.4 296 1,2 61 4.2 1.204 1.1 3.374 82
2000 455 1.3 408 1.2 47 4.3 2.696 1.2 5,930 90
2020 600 1.2 562 1.2 ,8 4.1 5893 1.2 9.817 95

Empkrm ent. thousend

Parent Xoncomrnodi.y Percent Commodit" Perent Monmfacluting Nonmnatmfacturing
Year Total ofBasin Poducin " of Brsin ProducinS of Basin Commodities Com'noditics

1960 99 1.3 62 1.3 37 1.3 15 22
1980 132 1.3 94 1.4 38 1.3 19 19
2000 177 1.3 137 1.4 40 1.2 24 16
2020 223 1.3 181 1.3 42 1.2 31 11

EtMplo,-ment for S lct edfanufactr rig Industties by SIC. thousand

32-- Stone. 33 - mnr), 34.35 - Fbr. .It.
r'ear 20 - Food 26 - Chaem. 29 - PetroL Pod Cl:. Gls Metals & Nvonlec. 1ac.l. Total

1960 4 (Cl - 1 (c) 4 9
1980 4 (c) _I c) 7 12
2000 4 (c) - 1 (cJ 11 16

Output 1J"true Added) for &1caed 5anujacturwgn irdutrus by SIC. milion 196( do!fr

33 - Primar" 34. 35 - Fabr. Met.
Year 20- Food 28 - Caien. 291 - PetroL Ref 324 - ltrd Cort. .Mertals & oneke. Allach. ToIal

1960 45 5- - 1 43 94
1980 112 17 - - 2 141 272

3 t-oncommodity group includes the following SIC categories: 15-17 Construction. 40-49 Transportation. Comimunicatons. and
Pub:ic Utilities; 50 Wholesale Trade. 52-59 Retail Trade; 60-67 Finance. lnsurnc and Real Estate; 70-89 Srvices; and 91-93
Government.

b Commodray group includes SIC categori-es: 01-09 AgricuJlture: 10-14 Mining; 19 Ordnance. 20 Food. 21 Tobacco. 22 Textiles. 23
Apparel; 24 Lumber; 25 Furniture; 26 Pulp and Paper; 27 Printing ano Publishing; 28 Chemicals. 29 Petroleum Products. 30
Rubber and Plastics; 31 Leather Products; 32 Stone. Clay. and Glass; 33 Primary Metals; 34 Fzbricated Metals, 35 t4onelectri#.
Machinery; 36 Electrical Equipment; 37 Tr."nsortatin I quipmnent; 38 Instruments; and 39 Miscellaneous Manufacturing and
Other hanufacturing.

c Less thar. 500 employees.

P-53



Table P-45
Economic Data by County for
Plan Area 16, Minnesota River

Populatiorn

Counivivaine State~ame 1960 Urban 1960 Toys'd 1.950 Tol 1940 Totcl (sIq, Milo)~

BigStone ...................... Minn~esota 2.674 8,954 9,607 10.447 510
Blue Earth ...................... Minnesota 23,797 44.385 38327 36,203 740
Brown ........................ Minnesota 17.307 27.676 25.895 2.;,544 613
Chippewa ...................... Minnesota 6.256 16.3'20 15.739 156,927 582

$Cottonwood .................... Minnesota 3.691 16,166 15.763 16,143 640
Douglas ....................... Minnesota 6.713 21,313 zlI,304 20,369 637
Faribault.......................Minnesota 7.097 23.685 23A979 239411 713
Lac Oui Vale .................... Minnesota 13.330 14,545 15,509 773
LeSueur .. ..................... Minnesota 4,229 19,906 I~06 %ou,227 441
Lincoln........................Minnesota 9,651 U1.,0 10,7Ws 540
Lyon .......................... finnesots 9.543 22,655 22.M,~ 21,569 713
Maitin ........................ Minnesota 9,745 26,986 25,655 24,656 707
Nicollet.......................Minnesoya 14,411 2", 196 20,929 18,282 459
Pope ......................... Minnesota 2.631 11,914 12X862 13,544 681
Redwood .. . ................... Minnesota 4X25 21.718 22.127- 22.290 874
Renville ....................... Minnesota 23,249 23954 24,625 980
Sib,-ey.........................Minnesota 18,28 15,816 16,625 5a1
Stmvns ........................ Minnesota 4,199 11,262 11,106 11,.39 570
Swift ......................... Minnesota 3,67a 14,936 15,837 15.469 747
Waseca ........................ Minnesota 5,898 16,041 14,957 15.186 415
Watomn12n......................M"nesota 4,174 14,460 13,881 13.%02 433
Yelfowhedicine.................. Minnesota 2155 15,523 16,279 16,917 758
Grant.......................... S. Dakota 3.500 9,913 10,233 10,552 034
Roberts........................ S. Dakota 3,218 1317190 14,929 15,887 1,111

Total.............................. .. 133211 442.657 436,115 435.6 1590

MINNESOTA .- ,--

z LEG END

-- No SPASA

- .a -I r I -I

0 WISCONSIN

Figure P-22. Upper Mississippi River Basin Plan Area No. 16.
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Table P-46

Economic Profile of Plan Area 16, Minnesota River

Population. thousand Pernonal hicomc

Total 1ronfarm Farm Total itcome Per Capita Income

aPrccNub Percent Percent Million Percent Ratio to

Year Number of Basin Number of Ba sin Number oBasin 1960 Dollars of Basin Dollars Bastr

1960 443 2.3 274 1.6 169 8.5 716 1.5 1.617 67
1980 502 1.9 374 1.5 '128 -8.9 1.668 1.6 3.323 81
2000 593 1.7 487 1.4 106 9.7 3.524 1.5 5,948 90
2020 760 1.6 664 1.4 96 10.4 7.525 1.5 9,905 96

Employment. thousand

Percent Noncommnodity Percent Conimodity Perent Manufacturig A'onmanufjacturing
Year- Ti.!I of Bazin Producing of Basin Producingb i f aii Commodiies Commodities

1960 143 1.9 74 16 69 2.5 13 56
1980 163 1.6 98 1.4 65 2.2 17 48
2000 196 1.5 138 1.4 58 1.8 20 38
2020 244 1.4 188 1.3 56 1.6 25 31

Employment for Selected Mlanufacturing Industries by SIC, thoumnd

32 - Stone. 33 - imary 34, 35 - Fabr. Met.
Year 20 - Food 28 - CJter. 29 - PetroL Prod Clay. Glas M.tals & Aonelec. Mach. Total

1960 7 (c) - 1 (c) 1 9
1980 7 (€] - 1 (C) 2 10
2000 7 (c) 1 (c) 3 11

Outpu. [Value Added) for Selected Manufacturing Industies by SIC, nillion 1960 doll.ns

33 - Prim., 34.35 - Fbr. Met.
Year 20 - Food 28 - Chern. 291 - PetroL Ref 324 - ilyd. Cemt. Metals & Nondec. Mach. Total

1960 8! 1 - - 1 15 93
1080 203 9 - - 2 42 256

a Noncomr,-aity group includes the following SIC categories. 15- 17 Construction. 40-49 Trensportatson. Communications. and
Pablic Utiltia !0O Wholesale Trade. 52-59 Retail Trado.60-67 Finance. Insurance.and Real Estate. 70-89 Servicesand 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 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
Machinery. 36 Electrical Equipme.it. 37 Transportation Equipment. 38 Instruments, and 39 Miscellaneous Manufacturing and
Other Manufacturing.

C Less than 500 ampoyees.
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Table P-47

Indexes of Change for Selected Economic
and Demographic Factors by Plan Area-0

Plaiz Areas
Total

Year 1 2 3 4 5A 5B 6 7 8 9 10 11 12 13 14 15 16 Ba-in

Popuiation-

1960 110 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
1980 149 123 134 134 138 128 125 120 138 109 112 132 129 136 131 130 113 135
2000 199 159 179 187 188 174 157 146 192 138 142 174 177 182 181 166 134 183
2020 273 204 237 273 257 243 204 189 260 179 185 230 245 253 251 219 172 250

Employment:

3960 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
1980 139 130 133 134 128 129 126 126 140 116 122 133 141 132 130 133 114 131
2000 189 167 173 180 1?0 174 160 161 192 142 156 175 192 176 171 179 137 175
2020 250 208 224 246 225 239 209 204 259 185 200 231 26 3 237 236 225 171 233

Ipcome:
19II0 100 100 100 100 100 100 100 100 100 100 100 100 10010 100100 100 100

1980 249 230 243 239 222 243 220 218 233 202 209 231 224 232 236 245 233 231
2000 564 516 553 555 460 553 472 451 481 412 430 516 478 500 555 549 492 499
2020 1249 1100 1193 1237 961 1213 985 927 1099 828 874 1065 1074 1093 1226 1200 1051 1064

Gelected Mcnufacturing Employment:b

1960 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 '00
1980 125 100 163 100 105 109 104 100 115 117 100 307 .J0 112 106 133 111 11.9
2000 14k1 113 179 113 109 133 115 100 140 117 100 117 100 116 109 178 122 119

Selected Manufawjring Otltput:b

1960 100 WQO 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
1S80 284 303 444 221 229 222 240 283 324 305 211 221 202 221 224 289 261 242

a IndexOs are b,.ed on projections contained in Tables P-13 through P-46.
b Includes :#e followinig manufacturmig industriev Food (SIC 20j; Chemicals (SIC 28); Petroleum Products (SIC 29,; Stone, Clay and

Glass (SIC 32); Primary Metals (SIC 33); and Fabricited Metals and Noneh.:tric Machinery (SIC 34 and 35).
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Section 2

GENERAL ECONOMIC AND DEMOGRAPHIC CHANGES - THE NATION,
THE MULTISTATE REGION, THE BASIN, AND ECONOMIC SUBREGIONS,

This section- provides economic and deiograplhL information for tife Nation, Mfultwi~te Regiut. Bibus..id
Economic Subregions which is a required input tt: %ater and related land csut~es posnnmng. Tl~mNaiital P'lanaing
Association (NPA), Washington, D.C., unde-r conozac %%ithlife Corps of Enginecrs. Nuith CentialDji sn ul~e
thle data and prepared file projections of t. onomit. ind dernographi. aaot)~t. The NPA repuit is av.ailbbk fitit s
cntirely in Draft No. 2 of this appenidix,

The information includes past and projected changes in the level and .unipusiiv uf pupuilatiun, libut rUIl.C.
employment by industry group, personal incomne, and related measures. The 1950 60 d.ide is thfe prinmary
reference period for lte analysis of historic,-! changes. although ab-Louni %%as takenl uf earlier and later twlsdbas %%ll
The projections are presctited for 3980, 2-000. and '2020 fur thfe Nation, thle six state region an hat the Uppei
%jMissisfipipi Rivar Basin is located (thss includes Wisconsin, Minnesota. Iow-a. Missouri. Indtia, -lid Illhnuvs), thc
Upper Mississippi River Basin area ard subregioins within thie Basin as defined by ccon-mn- criteria.

Ir. addition to the usual economnic assunmptiensthat a major nu,;lear ,onflia' %%ill nut otLtu during this uo.3eam
projection interval and thiat government ind private p-.licics %%ill be 5u..,es~ful in .~tairig piuitinged le~els ol hligh

* -unemployment and inflation in the Nation, it has also beei. aisumled that thle quanilty and i.ualit3 ulz aiailible water
will not be a factoi in limiting econotnic and population gro% thf in thfe Basin regin Teu uisepjetos Iu

overall water planning purposes is to asist in thie det--rrination of [liecxipoctd quantity and qLuality uf wate! needs
which wvill have to be met with a wvise use of existing water resources as well as an exp-ansiunt i, water _apaLity %. here
and -when it is required Titus. the projections show the changes %%hich %could ocour if atdequate wales Is provided,
they do not indicate, however, whether further changes uould Ce.ur if a still gicat..r water supiply is inade aaijaible.

The a-nalyticil approach followed in this stud) requires an understanding uf prospealtti Irends fur the Nation
and multistate area that is, the general enivironmient within u~hih the business. prospeats will b,, detejatned. It also
requi.res a more detailed knowledge of the unique characteristics of the Basin region %huta wastibtained I full, witl
secondary data sources and consultation with locally knowledgeable individuals.

The projection procedures followed are essentially an adaptation uf thfe %well-kijuzx expoit-baise theory. That is.
for each of lihe separate economic subregions, employ menit engaged in the prududiun uf goods anld scrvI ,cb tu be
s;,!d outside thie region is projected as a first approximation; this employ ment plus uther unique luLa1 

fai-turs

generate income which is spent on local goods and services that generate further en~jiluyient and 'noi.Natural
increases in lte population and lator force are ;omnpared %ith lihe first ippro\im.ntiar emlplu)Init projestiuml to

* determine whether an excess of job opportunities is likely to indute nugratiun into the area or a shot[age uf jtbb is
likely to induce emigration. In arriving at the final projections thfe intera-tiouz among population, emiploynsletit, and
inccmne were evaluated in thfe ceniext of such further characteristi"s as lb~ur pa. tiapaaun, the age, sex, rlnOe, and
industrial characteristics of the work force-, thie prospective produaktiif -Lhanges fus sadustry, and lte shopping
behavior of houschol'is.-t

The main highlights of thie study are summarized in Table 1-48 and in thle folowing paragraphs.

Measured by population, labor force, employment, or p~ersonal income. die Basin is expected to
eorai::ue to grow at a more rapid pace that its multistate area, but less than the national pace.

Between 1960 and the turn of the century, population in thie Basin area is projected to grovw at a
decennial rate of about 17 percent, approaching 40 million by the year 2000 .'oimpared to 21 milliun
in 1960. The Basin population is currwntly over 70 percent of the multistate population, and is
expected to approach 80 percent by the year 2000.

Within the Basin area. the largest economic subregions are cxpected to grow at !he most rapid
rate. The Milwaukee subregion is projected at the highest rate of grow% ft followed by Minneapolis-St.
Paul, and Chicago. In 1960, these 1hree subregions accounted for 58 percent of 1*'f Basini area
population and are expected to pass 60 percent by the )ear 2000. The smiallest subregions Northeast
Minnesota, Northiwestinniiiesot, anidSouthtwest Minnesota are projected to .untinuc to lag behind
the others in their rate of population growth.

Total personal income in the Basin is projected to more thtan triple (in covs-!tait prices) between
1960-90, and to triple again between 1990 and 2020.

"The analyses (if subregions contained in this section or thme summary report are based on detialed data reported sam Limapter i'V, flirt
11 or Draft No. 2, Appendix 11, June 1968,

'A complete discussion or projection methodology is included in Draft No. 2 of thmis appenslix.
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Personal in.~olie grow"~ iliu.-l faster dhan popuilation in (fie Basin area, indicath"!, in appreciable
increase in per capita incomle. which is projected to reach S6500 by the turn oi' the ccetuiy.
Coinpared with thea 1960 !e.vel of J21!00 ihis Implies a1 per calpita income growth of S I0)0 per
de-.ade. Per capita incomne in the Basin is currently above the national average, although it is
projected (,o fall below the iritiona! level after 1980.

The rates of in.:rease ill constant dollar personal income per capitu are expected to be miuch
greater fur the ielatively low per capita ircomc subregions lthe Minnesotas and Eau Claire than
those whith have already achieved a high level of avetage income, viz.., the Chicago and Milm.au-kee
subreions.

Linplo) mnent in thie Basin area is projected to pass 14.5 million jobs by the year 2000. implying
anl 80 percent increase over the 1960 le~el of 8.3 million. This imiplies that the Basini area wvill
ir,,.rease front 72 percent to 75 pcenCit of multistate emiplo'. ment. About half of the employment
inrcase will oiiginatc in wer~ices and edut.aiion. with another twvo-fifths accounted for by thie growth
of trati-, government. finance-insuranice-r-al estate. and contract construction. Agricluture is
pwojca-ed to de-rease both absolutely and as a p~ercent of the Basin total emiploymient during this
period, while mning employment is projected to increase, althoughi it declines in relative terms.

Manuf'acturing comprises a larger share of employ ment in thia Basin area thanl it docs in either tlie
imultistate legion or the Nation. Although tlie relative :iiilortance of manufacturing in thie Basini is
project-d to reillainl ahlove thie mnultistate and Nation, the differences are e.\pected to become smialler.

Within tlia Basin, the Chicago, Milwaukee and St. Louis subiagiGns are miuch itiore heavily
dependent onl iInant~acturing emjploylflent than thie other subregions. Inl almost all areas, however,
nManufat 1inling is projected to aw-ouint for a dereasing share of total chilian emalloyineit, reflecting
a relatively rapid pacc of produktivay improvements and shifting consumner expenditure:, n favor of
services.

The major water consunn and watur polluting indtistries are chemicals, paper, primary meatals,
and food orocessing. Together these industries accounted for about 8 percent of the Basin's total
emiploy menit and 23 percent of manufacturing employmnent in 1960. These indtistries are projected at
a relatively slow growth resulting in decreasing shares of total civilian and miaufacturiig
eivipoy mient in the Basin area. -When considering thie demands placed on water resources by these
industries, it should be noted that the p.ospective emiploy-ment growth pwubably understates the
inc~reased water requirements, for output ai these industries will increase at a mnuch faster pace than
emiploymnent and probably faster than savings in wvater use.

rinally, it is a concltusion of this study that the procedures developed for analysis and projections
hate proved successful and can be applied tiu other basins where planning requires economin d
demographic projections. Ini addition, the samec procedures can be used, at relatively little cost, to
iemse the projctionis lresenu~id in this volume as unfolding e.ca,.ts and changing aspnations dictate
thea ned for such revisions.

2.1 The National and Multistate Eccnomies

A desc-ription of thea potential ptugress of the national and multistate economies is important to anl
untcistanding of thic Basini projections for L%%o reasons. F-rst. by comnparing the Basin prospects with those for otlher
arcas a better taidcrstanding of the adequacy) of existing water supplies and ilie requirements for added water

-aaite-all be obtained. Secondly, the analytical proc.edures %%hich have been adopted requite quantitative
ebtunmates of the national and state cconomnies in ord -r to project the River Basin economies. The United States is aI
spatially integrated econonny whnere mnpa~tb oiin.1ti , .n oiic region are transmitted to other regions through

- nlctwvork of financial traisawtivns, trade -clatiunishtps. -j, . pup~iation movements. Thus, a region is at least as inu-li
affected by events occturring outside as within its geographic bnindaries.*

2.1.1 U.S. Economy_
Thv~ evenits of the past few decaides are lestiniony to thea capacity of the U.S. economy for not only absorb'iig its

ev-.r incrcasintg 1opidatiun but to do so a, generally rising standards of living and declining hours of work. Ini aei last
three and a half dccades t!, nation's pioduction of goods and services (in real terms) has tripled. With I, pulation
increasing by about WO pcrtcnt and en.ploynment by about 50 percent this has ! 2ft roomn for a 75 percer , increase in
per calpita ,onisuniptmun, a 400 percent increase in governmient services, a 140 percent ipi',dse in business

investment, and a reduction of 8 hours in thea average wvork week.
Basic, to this grow Ili of thie Amnerican economy has been thie rise in national pr( uctivity attributable to

liipro~ emucnts iin labor cffmien-cy , growth in thie quantity and quality of capita!,, techinological innovations, and

'tk ie *italm)ss anod pruje..iun fr th N.,iiun. iulisijie regiun, Upper Mississippi River Basin and Cewononiic subregions are
Lontaiinea in Liapier IV, part 11 of Draft No. 2. UINRCIIS AppendJix 1', Lconomnic B~ase Stuuy and P'rojections, June 1968.
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advances in public and private i;:nagement techniques. In th pasi two decades productivity has increased, on the
average, by more flan 3 percent per year. This national increase reflects productivity advances in each of the
producing sectors of the economy although at varying rates: obscured by this aggregalc figure is the fact that
changes, not only for productivity but also for most variables, occur at different rates in different periods in our
history.

Past growth, by itself, does not guaranmee future growth. Study of the past does substantiate the judgment mat
the Nation's material and nmanpower resources and technological capacities have the potential for producing .a
growth in economic activity over the coming 30 years at least as gret as the actual growth of the past decAdes
Whether this growth will actually occur depends on a number of factors. Two of these require emphasis. A large
scale nuclear war will, of course, make (he projections contained in this report irrelevant. But since such a conflict
would also make this whole exercise tr;-'ial there is no choice but to assue2 the avoidance of such a war.

Second, increasing affluence and productive capacity may itself result in the desire by people to take a greatly
increased share of productive efficiency improvements in the form of leisure ra:her than in the form of goods and
services consamption. It is difficult, of course, to appraise the likelihood of such a maj o change in attitudes
occurring over the next 50 years; results of this study, however, suggeMz that the best assumption to 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 meeting national aspirations for tising tandards in such areas as health, education, housing, and
community development, as well as the rising aspirations for the scientific developments of space and the material
deziopment of other countries. There is little evidence that technology improvements can be so rapid as to mleet
1..ilniultaneously these needs and permit a large scale withdrawal from the work force or reduction in the work week.

But even with the desire and the capability for maintain .g 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 last few years
there was witnessed a demonstration of the capability of public policy joined with private action to achieve high
levels of employment under conditions of noninflationary growth. The economy is curently going through a period
testing whether such conditions can be maintained. The judgment that these levels can be feasonably maintained is
expressed in the assumptions of reasonably full employment, rapid productivity improvements, and high labor
participation-onii the average-over the 60-year projected inarval.

While the foregoing represents the fundamental issumptions about the future of the national ecoi:omy, 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 public agencies and private research groups.

In order to be more explicit about ihe 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 p)olicies needed to achieve the fullest output and employment
potentials of the economy. It is a normative projection, but one subject to tie constraints both of
existing institutional arrangements (e.g., absence of price or wage controls) and of econon;ic
feasibility.

The judgment projection is a ptobabilistic one, allowing for shortfalls in pursuit of targets, on tie
one hand, and for adoption of new policies, on the other. The judgment projection represents a most
likely set of estimates, one deemed particularly realistic and appropriate for business and public
program planning purposes.

To illustrate the differences resulting from these projections it is round that GNP growm (in real terms) in tie
"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 percent, and an
unemployment rate settling at 4.0 percent of the labor force.

From an evaluation of the "slippage" between "target" policy objectives and likely achievemem, the judgment
estimate emerges as a "best-guess" projection, appropriate for many planning purposes. The judgment projection
need not have any fixed relationship to the "taiget" estimate; for its relationship to the "target" dependls on given
evaluation of policy prospects.

The judgment projections are those presented in this report 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. Bureau 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's ind a completed average family size of about 3.2 children for all women
who will have reached the end of their ch.ldbearing age by 1975 and leveling off to 3.1 children-
thereafter.

Adopting the most recent Bureau or Lab-., Statistics (BLS) projections of lab,.,, participation
rates. the projected size of tie labor fores is obtained by applying these rates to Census Bureau
estimates of future populhtion levels by age and sex. Participation rate projections involve analysis of
historic and prospective trends affecting the various age-sex categories. Factors examined include
school enrollment patterns, labor force attachment by post childbearing females, and retirement
practices. The proje, led long-term trends in participation rates abstract from the effeet of cyclical
fluctuations upon lai-or entry and departure: and they assume sufficiently high levels of ecr-ornic
activity and job opportunities as to bar "excessive" labor force withdrawal, while prcludi" , such
"emergency" conditions as would prompt "excessive" labor force entry.

Given the labor force projettios, the NPA then determined employment by estimating an initial
future unempk'ynent rate in the light of technological casiderations, components of labor force
change, and prospects for government policies affecting levels of total demand and manpower skills.

Avera,. weekly working houts are aiso projected-at first separately for the farm, manufacturing,
nonmanufacturing, and governmelv. sectors, and then aggregated into appropriately weighted totals.
Steadiness of past rates of change in average weekly hours for the total economy, .ccompanied by
differing but convergent trends a,rong the various industries, lends confide: - to the projection. The
likely future effect of hnger va .a~ions and increased part-time employment is also considered.

Man-hour productivrity trends fo: major sectors of the economy are a convenient representation
of the combined cotributions to jutput of labor, capital, technological and managerial advances,
and other factors. Productiv,.ty, although showing erratic annual variations because of
capacity.utilization chinges, display, fairly persistent and steady rates of change for extended
periods. Controversy and uncertainty center on the question of whether this persistence can be safely
interpreted o~ily for the entire sweep of neasured economic growth (say, the past 80 years or so), or
whether there are distinct and characteristic chapges (i.e., long waves) in the pace of productivity
advance for different economic periods. This study hiolds to the latter vie'i and, for purposes of 5.
and 10-year projectiots, accords high weight to the statistical record of the postwar trend line and
current technc!ogical experience and prospects.

The assumptions and information assembled to this prnt, along with analysis of output and
employnent trends by major secto:s, are used to make a tentative estimate of projected GNP and
employment, broken down into the contributions of the firm, manufacturing, nonmanufacturing,
and government sectors of the economy. This permits a "supply-side" or "capacity" approach to the
measurement of future economic activity. If desired, these estimates can be translated into an
aggregate production function for the economy.

The tenability of this "supply-fide" estimate of GNP is next judged in the light of prospective
demand (or --xpenditures) by major sectors of the econoly. (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
sunnary description of the more important steps follows:

(i) Technical relationships among output, employment, and .apital stocks (i.e., a simple
"production function" approximated from past tiends) lead to an estimate of future
capital requirements- hence, expenditures for plant and equipment.

(2) The observed near.constancy in the reiat.onship between income and personal
expenditures (the "conamption function") is used to project personal consumption
expenditures tineer the specified GNP assumption. Trends in per capita and per
itousehold 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
household formation, age co'mposition of the population, income changes,
characteristics of the existing housing inventory, public housing polici.s. and other
faclors.

(4) Government expenditure projcotions 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.

Lvn thougi these "fis' approximation" GNP expenditures are not independent of the GNP supply calculations,
the fact that they are based oi analysis of th, 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 strais on, or unreasonable and unlikely under-utilization of capacity; or it may point to reasonablc balance.
Depending on the pictic which emerges, a second roind cf"successive approximations" is used to calculate feasible
and probable demand-mtpply relationships. One consideration in such a second approach might be the finding of
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substantially higher unemployment than initially stipulated, this result wuuld then be used to expluL th.- likdthllud
of additional government policies under the indicated circumstances.

The final demand components (and subcomponents) of GNP are used to develop grus prudua originatitng (or"4net output") projections for major industrial sectors. Extrapolations of historical data. regression equations relating
final demands (say, total construction expenditures) to industry GNP (say in contra,., construtdion), and wherc
possible, some interindustry alculations, are among the ways in which this is done. With overall GNP and
employment as cons.raints, historical employee productivity estimates are projected forvarti on the basis of
available iidustry analyses and information; successive approximations between industry outputs aird prudu,.',tlhcs
yield the projected industry distribution of employment and further analyses of occupational patterns lc.,ds to
employment projections by occupational category.

2.1.1.1 Population
Poriation, which was about 180 million people in 1960, is expected to reach about 330 million by 2000 and

460 million by the year 2020. This represents ar annual growth of about 1.5 percent for the four decades from
1960-2000 and about 1.7 percent in the last decades of the study period. Most of the projected groth is
attributable to natural increase with a very smnall 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 IS was about 27 percent, by 1960 it was abobt 31 percent,
and in 1980 is expected to decrease to 30 percent. During the last decade there has been a sharp deci;ae 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 ,an be expected to decline in relative
importance, from about 25 percent in 1960 to about 21 percent by 1980. The age brackets abovc 55 are t xpected to
increase in relative importance through 1980 and decline slightly thereaf.cr.

2.1.1.2 Income
Personal income in the nation (measured in constant 1960 prices) is expeuted to reach S2,200 billion by 2000

and about S4,800 billion by the year 2020, as compared wihli a 1965 level of S500 billion. While the annual increase
in the jast 30 years has been about three per. ent, it ;- projected at over four percent in the coming 30 years and
,lightly below 4 percent for the 30 yearf dhcrer ter. The Gross National Product, of whch personal ini.ome is only
part (altho,,gn a large part), is expeted to pass S1,900 billion by 1990 and to exceed S6,000 billion by 2020 as
compai d with the current level of S675 billion.

Abstracting from the growth in population it is found that personal income per capita i. 1960 was about
S2,200. It is projected to reach S6,700 by 2000 and S10,500 by the year 2020. This rate of increase is much faster
than the race 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 ainost totally to the growth in
population, with ve-, little change expected for labor participation. However, the growth in female labor, is
expected to be at a faster pace (although not larger in numbei) than the growth in male labor. This wil! 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 ahnost 80 million persons by 1970 compared with 66 million in 1960and 60 million ten years earlier. It is further projected to increase by about 15 million during the 1970's and another

14 million during the 1980's, representing an average annual growth rate of 1.6 percent during this 20-.year period.
By the end of the projection period-the year 2020- the Nation is likely to have nearly as many employees as it had
people in 1960.

The overall growth in employment hides diverse movements in individual industries. In line with past trends,
national employment declines are projected for agriculture, mining, communications, and transportation. However,
the expected employmen , declines in mining and agriculture are likely to be mucL slower than since World War 11,
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 iid manufacturing appears very
favorable at least over the next two decades. Specifically, in spite of expected rapid advances in productivity.
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2.1.1.5 Major Weer UWing Industries

The mnaJor water consungi 3td water pofiutingM industries are chemicals. paper. primaty mectals, and food
produczion. Topciber. these acounted for about 6.6 percent of total employment and 26 percent of WunufactuigS
employmcnt in 1960-.5%,1990, however, these industries are expected to account for less than 6 percent Of 10131
employm;ent and icoshty 23 percent of manufacturing pimploynicnt. Oi-etall employment in these industries is

*projected to grouw by about 1.6 million persons between 1960 and 1990-with the food. paver and chemical
industries each shouing about 3 500 thouswnd increase !n employment while the primary metals industry is
protected io remain AlmosA stat ronarv. When co~isdcng the demands piace-d on water resources by these industries,
it should be noted that the employment growth probably undersiates te increased water requirements. For output
it these industries will increase at a much faster pace thar employment asnd probably faster than savings in water
Ilse.

2.1.2 The Multistate Economiy

Ihaving reviewed prospective developments in the national economy emtphva;s is now focused on an examination
of the prosucis fcr lte sim states in which the Basin area is located. The following note summarizes the procedures

*for developing the state projections.

Tile niational projections serve as control totals, and are thc po*.Int of departure for lte
development of :bndividual state estimates. The projected state distribution of the ma~jor indicators
reflects an iterative approach which explicitly considers economic-demographic interactions.
l'roceiluraly. ihe Steps can be summarized as follows: State "closed" population (i.e., considering
likely natural increase, but ignoring immigration or emigration.) is estimated by age and sex, using

* trends in state-natio~n fertility and mortality relatives. State employmient, by industry, is projected by
allocating natigrial indt-:4ry employments through the use of "differential and proportional shift"
analysis-iLe., evaluating each state's competitive potenlial and its-share of slow or fast growing
national industries. Trends in employment for nongoods industries are further evaluated in relation

*Pulic educationi employees have alternatively been claSSilied in the services sector along with private education employrees: and in
the goveritment sector along with other public employees. In this section of the report public education employees are considered in
the government sector: in the Section discusing the River Basin economy and the Statistical Section, they are considered part or
the sees Ices sector.
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2.12.1 Population
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Minnsot. Misoui, nd Wscosintha for t~he United States as 2 whle. This ii rflected in the reLuh%-Lv lwratio
of .urbanimdton3 and, more imporlantly, by time slow growth of cognomic actiffmes Iow-J was among ltem
slowkes-erowing states in the ration, With z populaltin growth of about 5 percent -qmd cmployme.nt and labor force
inrease ef less ilian 2 percent over the 1950-60 devcade. This relativly shmggiib growth was aswciatrd with lte
heavy net emigration of people whto left rn areas in seach of job opportunities; elswhere. The outflow of people
fronm - he- stale is likely to c-ininuc due to the- large population still renmainling on (arns and runal 3Aas bt: 3t 2

decreasing lte as agriculture decreases in relative importance and as --mployment opportunities in lte nongoods
sector* of tihe state economny continue, their upward trends. Thes we phenomena may5 also explain ltie projected

growh rtesdurng w. 950s. espted-th asunid icasindeb e r ecionoenomic actiiitvticstts awily

firomn-Ilirois during time postwar years. Measutred by total net shift, thmis redistribution Was estinmated at-rouplmly
300,000 persns over the 1947-65 period. The state experienced below average employment in alnmost A
noncommodity industrie6, and this reflected, amnrg otlher things, time relatively slow pace-of income and population
growth. No significant departures front Ilei= broad trends arc expected to occur over time next two decades. In other
words, the state is Riely to continue to experience a competitive disadvantage in lime -location of almost aill
industimcs, amid is likely-to flose population through net emigration Moreover, per capita personal income, whmich: has

stood roughly one-fifth above -the national average in recent periods, is expected to grow at a slower rate tihan timeI national average and to come closer to thme national norm.
lndi;-ia was the fastest growing state in lte Upper Mississippi region during time last decade. Between 1950 and

1960 population in the state increased by 18 percent compared to 14 percent for time nmultistate region. There were
similar trends in personal income and labor force during time same period. Compared to time Nation as a whole,
however, Indiana has been a slow-growing state, and is likely to renmain so in time foreseeable future. This does imot
hold true for urban population where the state is expected to grow relatively rapidly and to approach time national
average in the ratio of urban to total population. Indiana like Iowa, Missouri, and Wisconsinm has a lower rate of
urbanization tihan time test of the Nation.

2.1.2.2 Personal Income

The six state area as a whiole is expected to continue to grow at a slower pace tihan time Nation. Titus, while tie
area had 16 percent of time nation's population in 1960, it is expected to hmave 15 percent by 1990 and 14 percent by
time year 2020. Similar trends are shtown for labor force, cemploymenmt, personal income, and per capita personal
income.

lIn absolute growvth terms, however, these are very substantial increases in time multistate region. By time turnt of
tihe century time region is projec-ted to hmave 49 tmillion people, of whtom 20 million wvill be int time work force, wvithm
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persni-al incotnx of 5320 bi7-ion 3ad an aw. pe 2ii izvmse of S6SW~. Thmr comwr with-:23 muThon peow1e.
12 trifflon ev71~z SGS bilOwn Mwmanl irkine. =and S2309 pej, czlpim inctn in 3960.

2.1.2.3 Labor Force

LDkusjctes heinwit the mutistate recian and the N ation are al~so;:arar.nt for other indicators.11Mk L.bor
W pazipaon in the mnulistate region is fgeseraly hklxr Ltg ba iinitiCh O2 %i& theme ar
iimifikanez diffacences between the two areas in fernale labor pwricipiati'on. Avergc censto CM11310 Per emnployee is
pro'wced to oonti-ne to retain hither it. the reeon tian in the Nation. a1thoerp ti al somewhat reduccd Ietci. Also
%-zkes an;d s-aes are proced to accour'. for a hiebershare or the fiegions incor:.t tiam .hat. or the Naion, ami 02ts
is it- li uiji experiznces or rceent periods.

Associated with the-se trends 37c dereloprwitts in specific industries. Agriculture, mntufacui.- and tlode
t-ompnse Lzr:er 4haes or total ernployinent in ' he economy of the mltistate region tfita the), do in the national
econon Offstzn; tit-s are s.m-'3Ir cruployme"nt starcs for wtrkzes, governmneni, contract constnzslion. and
firnisua-ral e!;31te; 1[404%~ the rcltii; s:-wr of lianspottatior niunicationjmublic t!tlilis about I%^-
sarne in both arcms

2.1.2.A Employment

-in aw3a's employmenict-growth slpends not on',v on-the mix oi industries which are activ in the ar-a but also
upon how fectiveiy ecd industty cmpetes :n national and regional rnmiket An area widl a b=s of rationally
declining or wgmigidsre as lis opportunity for growth thn one which has 3 -.arabe' ; ustrual.
structure- Le,. above average, sitecialination in rapitily growing national industries. Moreover, the area may have a
:onipeiire 3tilvn~ge (disadvantaige) in the location or specific industries. iLe-. a irdUSuty in an ar.-a grows mor-
rapidiy (lessk ra-Pidly) 1imia [Iltcoiresplonting industry in thc rest of the kNation.

Thle U'pper Mississippi wtillistate rqgien has had both an unfavorab~e industy mi-x und a comparative
disadvantage in the loication ofnmosi ifthustrial sectm or tl-of these ractors contributed to the~ relatively slutgems
emuploymnent rowth in the region during the postwar yeats. B~etween 1947 and 1965, for exanipie. civilian
employment in tile region increased by 16 percent comipared to 25 percent for the Nation as 3 whole. Measuired toy
tile total not shift this emaploymnent redistribution is estimated at about 930.000 employees over the 1947-65 period.
That is, if tile region's ernploymnrt had grown at the national rate, it would have increased its employnment by nearly
u million more titan its actual increase. There were coniparablc population, labor force, and personal incoe
redistributions away front the Upper Mississippi miultistate region during this postwar period,

The iegion is expected to lag behind the rest of the Nation in its pace of total employment growth over tire next
three decades. reflecting an unfavorable industrial comsposition and below average growth on an industry-by-industry
basis Hlowever, for selected noncon.niodity industries we expect a particularly rapid pace of employnment growth as
a result of tire incrcase in tile pace of populationl and personal incomne grow ti. For examiple, services and government
are projected to provide close to five million new jobs and to accouia for about two-thirds of dhe increase in total
civilian employment between 1965 and thre year 2000. Manufacturing and traic may provide an additional two
"u1illion new job-. although these industries are likely to decrease their shares of employment, as is the case with
traiispnortation-commiiiinication-ptiblic utilities and resource industries. Finanice-insurance-real estate and construction
are projected to account fof an increasing share of thle region's employment over tile next few-decades.

2.1.2.5 Major Water Using Industries

lin 11)60 the major water consumning industries in the multistate area accotunted for 7.5 percent of civilian
employmnent anid 28 percent Of man31tifacturing employmnent -sligittly larger shares than those for the Nation.
I lowever, following national trends, thesc shares are expected to decline to 5.4 percent and 25 percent. respectively,
by fhe year 2000. At this rate, emiploymnent in these industries u ill pass one million and exceed the 1960 level by
about 200,000.

2.2 Projection Methodology

The selection of procedures for analyzing anid projecting the economic and demographic characteristics of the
Basin area was guided by the p~ractical objective of p)roviding suiff iciently detailed information about those variables
which are miost useftul to river basins planning. These include population, employment, income and labor force at
varying levels of aggregatioa. lin addition, thie criterion wvas that the procedures be consistent with the best current
thinking onl the forces which make for regional change. Operationally, a formi of export-base analysis was selected to
incorporate this thinking into an approach which would mnaintain reasonable consistency between the changes in thle
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Bxsin ares red other parts of the N"Aia-E. between the- pws w;owth in the area aml its future prspcs;ai r
the Various- imiicators within the area Which define its proress in ordir to irnpilcnnt these oIhJc.ies. n. is
OC-essaqV to identify.;iihin Itc Basin areas. etxonlic siubregijans uih:rh represent rneani'gful geoVpbic tnis for

Effective arzah-s of t suabtegions shoold reco.-nize that each is different fia thc oltheis. confriinted bV 'zs
own obim, nd as iffrin capa-bilifies whbich influence its p~oz M~cs These diffecre-kces; relte priarly, to tire

basic restrivs~ind4 predwur -on facilities Wi the 2re3. its stsuclure of ecomin-ic activity. Alta! INe charactisfics 0! its
population and -Aw'k frce. It is not sufficient to idri-fw sch difrerew-es among areas. For.to a large extent, theC
prospects ibr a gihen area 2re dtierinedi-by what happens in othert areas and Law ihe qwiuenc-tof suduextem4-

* ~~chanes are transaitted to the area under study. There arc seerail imnponrta inethoos ofinsnission wiach are
closely int.-related. First. a-r- area has trading ydationshilps %,Ph other areas wh-clr are afueced by imaket shifts and
changes in production colis. S'.icb changecs cart affect not only the type of g-oods and seices wid are produced
for local consumption, desticed for sakes outside the 2rea, or punzhw from outside. bitt also 2041 :t the a;greate
growtih prospjctstfar~the Arma Sond. there are natkknwide impulses idii&. lhav a direct effect OL sp&cific areas.
echd of wkfids is likely to be affected int diffeerigdcrecs. Few example. Federal -conomiz palicy with respect !o
proinoting growth in em.rployment wid incomie wiH have differential consequen"--s for tach:!rea: aiso,-teclirro.ogica1
developments of new products or improv"d production. processes will hiave faidly rapid eiecs ea siecific areas,
Finally,, there are migration relationships among areas which describe the movenis of htouseholds and businisses
froin one area to ariother as they respond to differertabl economiic opportunities ai-v armas and by their very
response cause futher-changes in th.ts geo'phl c diffkrentials

The procedures- used for this stuiy are dcsigned za take =ccount of these vaelous infiuenices by introducing-a
series of successive analyses for- differiing levels of1 gsographic areas Mvi~rronri one level to tile next. account was
tak-en of how differne 2mong the area,- were ll:cky to create diffeienfial responses.

Stalling with analyses for the Nation as a wholc, ptojectoins of pepulation. income, employmilent, output, and
productivity were developed. Underlying these projections are esp-ctatioris wvith respect to change in demaind1.
technolog-y, public policy, and so forth. An awssmnt -as then made as to ftow chan-,es for each of the sixc states
which inclode the Basin areas were. Riely to deviate fronm these nation-wide changes. For somec changes. such as
fertility rates, it was assumied that the historical trend toward the changing national norm would cotinue. For oiltcr
changes, such rz specific industry eniploymant growth, account was taken of~ the statei past effectiveness in
attracting the industry.-For other changes, such as labor pnrticipation. the proce-dure not only accounted for Wuch
generally pervasive trends as a rising participation for women, but related -these to the effect of changing industry
mix on emiplo~ymnt opportunitie!. for women. And for still other changes, such as igation of households,
enmphtasis was placed to make certain ti-at they wvere consistent with the resources and past experiences of tlte sMates.

The multistatw area represents a geognmplic unit which is closely related in two ways to the economic subregions
within the Basin areas. First, the behavioral characteristic-% z-.d resources of the subregions are "niorc like" those
found in the mutistate area than in the Natioii. Second, to - large extent a stibregion's markets, the places fronm
which it purchases, and the places with which it comipetes for pi.-nts ant! households tend to be located in thle
multistate area.

2 To dofine the subregion boundaries in a mnanner consistent with the requirements of the analytical procedure,
several criteria had to be kept in mind: the region should provide the major source ofjobs for hiouseholds residing in
the area; the region should provide adequate service and shopping facilities for local residents; the region should be
sufficiently different from surrounding regions in its resources and other assets so that managemnilt is not indifferent
as to whether it expands capacity in one region or another; finally, thle region should be defined so as to permit a
reasonably clear distinction betwveen the industries which customarily engage in interregional trade and those which
do not. Operationally, it was found that the most appropriate single mecasure to mneet these criteria was the wholesale
trade mnarket area whicht is influenced by the geographic distribution of population, shopping. and production
centers and the timie-distance relationships amiong these centers.

The exanmination of' thle prospects for a given subregion began by asking Itow the employmnert in specific
industries wvhich sell outside the area is likely to change. Part of this change is determined by the prospects for that
industry in the multistate area, and part by the share of the multistate change which wvould occur iii the subregion.
Since the multistate industry employment prqjcctions are available from the multistate analysis, it was necessary to
project thie subregion's share. This was done by examnining the 1950-60 trend in the subregion's share ofimultistate
emiploymnent in the industry. Since such analyses were conducted at a fairly detailed level (3-digit SIC) they
imiplicitly include consideration of changes in thle comiparative costs of production aniong regions and in the2

L geographic location of markets.

P-67



The in iwmnIo .2-anysis for industiries not enppgoil in interregional tia.thaa& ieicienif -uA;,
se~wtt;lhase-old an buines wihindicsubilin. as ndeoin a different basis. Generally, for each of theseW sintue (apa often on a dmetaiie -digit basis) 3 relationship was; established shrruing h' uceipomenI

would be -neJc b% 3 unit rise in ---bregioin ircome. iThese relatiorships were detivd fr a cross-se-iion 2nalysis
of 1'9603 data for the subregions. nhus. unlessslecial circunisantces dictated otliwise. the Sam: ;elatoaihip -%%-s
used Iis a givn Indw-lt" in eadi Subre-Zion.

To use the rimpression equations if. i&as necessary to prject tire income far each subre _ion. Psit of this projected
- incorac %%-i obtained from tive w-age and mbray estimates derived from the interrL'enal trade industry emiploymenti

projectior.5 auttothr pa:: was obinehd fiom analyses of (lhe nonwaige and salary income. such as social scnriiy
pyients. uqemplnyment- insurincc. property it.come, proprietor's income, and payments to amnied forces stationed
in 11mC area. IHOWever, the nmajor portion of income received .in a reg~ion -;c associsted with employment in thle
irsidentiary irdustries themselves. Therefore. it wras necessary to devlop a system -which rperm?.ted a simultaneous
sofution of the income and employment in a region's residentiary industrims

Ths ioeton finuty filanetnec !rgOn areC essentially estimates of the demand for labor under
assmiplions about ploductivity change. industry and geogriphic market changes, and geogrphficaly differialci
change-s. 'If piopulation Changes in an atea w~ere solely a function of ecoromic opportuntity. then population could be
piojected by establishing a direct relatinshtip between employment demand and population growft. rhat is,
immiecration or emiirrtion of workers and their dependents could be used as a -balanzine force to estabishi I
consitency between population and employment growth. Hlowever, since growth in a- region's population is partly
independent of economic opportunity, and indeed often creates such opportunities. it is necessary to-take this into
30.01111'.

Regitonal population growthi, which would occur if only natural increases (i.e. births less deaths) were accounted
for. was projected by age. sex, and color. Tire fe-rtility and death rate assumptions for each region were related to
expected national trends. The labor force implied by tile populationi estimate was then derived and compared ~with
the employment demand estimate. Since male and femiaie labor participation are significantly different, thle
employmnent demands and labor supply of each were estimated separately.

Large differences between the it-sulting demiand and suppiy of labor estimates are to bc expected and eherally
appeared in tire study results. There are adjustemunt mfechanisms which would operate to britig the labor market into
balance. These include changes in-unemployment changes in labor paicipation, shifts between male 2a female
job5. and finally immigration or emnigration. In tire model used herein it was assumed that migration (kept wi-thin
reasonable limits) would represent thre final adjustutent mechanism.

Hlaving calculated thle initial labor imbalance, ranges were developed depicting acceptable rates of
unemployment, and labor piarticipation, based on past experience and cross-section analysis among all thre regions.
When thle labor imbalance was large the labor supply was recalculated by permitting thre unemployment and labor
participation rates to approach their liimits. For example, if the calculated labor supply estimate exceeded thle labor
demiand by mvre titan some reasonable amount thre labor participation assumption was changed to its lowest
acceptable level.

For miost regiotis, these adjustments were not suffticietit to eliminate the unbalanced labor market situation. Thle
estiniatcd Imbalance was freqtuently the result of incotisistencies in the demand for labor by sex. As the next
approximationi the projected demands for males and females were adjusted separately without changing fte demand
for total etmploytment. but rather s!!iftitig the projected employmetnt between the sexes on the basis of past trends.

Finally. the muigration required to ieduce the remaining labor imbalances was estimated. The net migration for
mtales in the labor force age brackets was first estimated; thle female labor migration was related to the estimate for
males-. the children below labor force age, were related to fihe family size and fertility of female migrants; and thle
tiiration of older persons outsidt- tltc labor force was based upon thle past rates for these age groups within each
suibregiot;.*

H istorically. net migration estimates show a wide variation over time and among areas. !in spite of' this, thle
projected migration requtiredl to reducc the labor imbalance in some regions was out of line with past experience or
expectations flor thle area. in surb c:!.-es review of' employment demand estimates was carried out to revise selected
industry employmetnt projections ard carry throutgh tile itmplications for income, labor force, and population.

This basic model tlructutre was first applied to develop the projections for 1970. The 1980 projections wvere then
based onl the same lprocudttres. but using thie additional 1970 results. Similarly, the 1990 projections used thle 1980
*it %tmulmd tie note(] that im evatuatin1g 1the tmhorlenimammd and supply imbalance. account had to be ta ken of the fact tfiat emptoyment
demand v; onm a jot'*count hams while labor force is omm a pesom basis. atso that the labor force excludes those sniatt numbers ir. the
labor rorev sv ho are over 69. This wvas done ..iternaity witmin the comuter model which mnade the necessary adjustments
aimotoimcal,.
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estintates and tile 2000 prjec ios used ime 1990 estiniaes. Pttj~..iors be) ond 20*0 were amaicin le 131 detai d
inI te"tOflil ina -UIPUISaS Wellas in ii teCIhniques~doplet!.

Inxlced in Chapterc IV and V of Draft No. 2 of Appendix P 3aW projections: of selzetd tdusmr producinii.
arid hydrologi area estimAes ror selected variables. A more detailed desliption of lte melix ologs-aic procedum,
used is also provided in Chapter IIl of Draft No...

2.3 The Upper Mississippi Basin Ecornomy

Tilt past arnd projcted iemhae in tile economies of theNiort and tiw Upper Massmiss 11-211mstatc xect-1 *%Ce

3utrized ir thic Naional aitd Miultistate Economy Sec-tion. Svral pinsweemi:
(1) G?-.'n the trospacis for rapid increase in the rates of ledtnologicail deveiopmn:!6 jad the tmr%:-

enactment of approprtategomeninent monctaty-budect-nianpowee policiese. a isfi- lstxet'eio
a likher rate of stale coonic- growdh oi-er tlhe nex fewy decade-, thtan it has Zaci-ievvd dlL-ig the
period since 1929;

() All regions %ill share in the prospetive ains in economic exptrision. pariicularlt lte S-juthc-ast.
Southwest, and! ilea Far West: andT

(3) Due to its idustrial structure and its compelitivic petiormince on 2n industn)-by-indusily bamis. thle
U~pper blississippi multistate region is llkefy to continue its decline relative to national econoituc
activity, although at a somwhat3 reduced pace.

This--scction briefly surniiarizcs the piospects fot economfic grawth in the- Ba!in econorny Since tile Basin area3
accounts fo: a preponderant share of the mnultistate region actitities, future dei-elopimnts in lte Basin would-bc
expected to paralel rougly developments in the muwltistate region. This turns out to be tlie case, even theough the
Basin projections were obtained by different techniques thtan those of thea nul' ,state area. The Biasin p.-ojections areI obtained by aggregatingit e separate eitiates for lte I I subregions. Tile projection procedures requmire t11a1 thle
Basin be divided into geog-rapic subregions defined by specific economic criteria and- that anal-is be-umde lor each

* Iof these subregions, separately. Although this section describes trends foi ilie total Basin, brief descrpions, of tile
past and projected trends for each of these I ; subregions are provided in ilie next section.

2.3.1 Population
Tihe Basin area. historically, has accounted for the largest share of file multisitw economly. Ill 1950. tile Businl

iticluded 18 -millioa persons, or 71 percent of tile multistate region's population. by 1960, ilie mnmber of persons
Within 1112 region Ilun increased to 21 million, about lte same percent of thle multistate region population as irraIlie
earlier decades.

Thle decadal growth in population was not uniformi throughout thea Basin area. Dunrig the 1950-6'0 decade lte
decennial rate of population change ranged fiom ail increase of 25 percent for the Milwiukece subregion to a decrease
cf roughly 6 percent for the Northwest Minnesota subregion. After Milvarukce the sub'cegions, wi a reilively high
pace of population growth include Chicago, Minneapolis-St. Paul, and St. Louis; the subregions with actual decreases
or slow growth of population duriiggithc 1950.60 period wvere Northeast Minniesota, Southwest Minnesota. Lau
Claire, and Des Moines-Ft. Dodge.

The differences in the rate of population growth are attributable primarily to the size and direction t.1 interstatc
migration. In the 1950-60 period thxere was a large migration of people (particularly thtose between thea ages of1 15
and 29 years) from predominantly rural areas to urban centers iii search of more favorable emuployment
opportunities. This pattern of migration partially explains the relatively high percentage of population in 'lie
younger and older age groups remaining within [ie predominanttly rural subregions. The more -ntdustriahl/ca aiid
urbanized areas in the B~asin: were able to growv rapidly aiid to attract people fronm withati atxd without the rtgion; for
example Chxicago aiid St. Louis rcceived a relatively large volumte of nonwhtite immnigration fronn ilta South, and tis
is reflected in theshifting age and color compositions of the population in these suibregions.

Projections developed in !his study indicate two separate although related trends. First, tile Basin as a w'nolz is
likely to increase its share of the poptulatioit of the multistate regiont. fromi the 1960 level of 21 m illiont or 72 rcr:.cent
of rthe multistate total, fite River Basin populatioin is projected to approach 40 million atnd to account for roughly 60
percent of the region's population by thea year 2000. Secondly, differences aioltg the subregions in thie rate of
poptulation growth mtay decrease, reflecting, amiong oilher things, a comparable tendency toward simtilarity in
industrial strutcture aiioitg the stibregions; only rural Northtwest Minnesota is expected to expericince ail absolute
decrease in population, amounting to abotit 3 thousand persons over tlxe next four decades.
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2.3.2 Labor Force
The citcrit kibut fCaic of czj:r nmillion is exweled to increase by about I million during the 1960's and-roughly

z. HS-llnqA: In CJs Of t11C ilhre subseqcrit dc ,adcs.* The projec;;tns imply rapid rztes of growth compared to those
foi the mnultistate -egun. the% also in.pls a fasti pate ofgrot tdan that achieved by the Basin during the last

Jd.a. Sia~i lte ovjs-Lall Lsb%'. pz lkipattn (ate is cxke~ted to remain relatively constant, the gr-owth will comei
Itoi. ihe -midcjsc. it. the populilson within the Lbot force age groups. Inie the ecsperience during the 1950's more
muks are im e~tc I,. citcg tlhe labo; futce than ferm'ici over ste next~ thre.: dcdes This 1phtnomnenoq, which ltuls
true fiji the Ramn~ as well as thie Natin and the multistate repio, may be explained by thec shtirk in the age

~umpsata~n f pupulition In- fnuio:tf uliuse ss.ihi hieh! abotr participation, although offset in part by the secular
dedux. in the sxtes of male paritilpation. In line with past trefids. and-thle experiences of other areas in the Nation,
lte 18astri femnale liabo: patitipation rates are expemcd to increase, 2lthough at a1 somewhat reduced pace. By the
Woin Vi th,. .entuty ihe owaall (emale part.&ipaifion rate in the Basin area is extpected to reach 43 pero.ent compared-

- -Io _39 percent in 1960. Pac-_- tates are highert titan- those for the Nation and lte mull~tit region even when
allowaince is made for the diffet-ence in definition.

2.3.3 Income

Pet wonal invrne tecivict: by the resients of lte Basin area rose by More than one-thid ovr the last decade,
_edug a lev~el of $5 1 billion (in 1960 price levelsi) and representing he-orhso h noe rwhi h

nsaihistitc £cgror.. The gro*~th in teal i.%umc %iias pnimarily lte result of the appreci3bic increase in average employee
Liampensat FUR. Althuh employ rnent increass.s particularly in nomcuinmodaty and manufacturing =etots also
"Untlbuted Io the aggregte income gros th. The projected rate of growth of personal income developed in this

- - stud% _- nore-irapid than that achieved during the last decade, this is based on the exp-ctation of--- considcrable
pt~kup n the p.Ace of employ nmen groi% th and the ups.%ard trend in producivity resuting from z relatively rapid
PaLC of tcihnu!tgi.aI deiicbupnients. Between 1960 and the year 2-000, constant dollar personal income in the Basin
is c.Wlx-td to inrease at in average anntta! rate of 4 percent. this is above the projected niultistate growth rate but
lower thtan the nationai rate.

SIiDce population is expected to _ero. at an annual rate of roughly 1.6 percent, lte annual rise irn per capita
in~unic is about 2.5 petent- above the gron th during the 1950-60 interval. At tis rate, per capita income will morm
thtan doubleu between 1960 and 1990 and dilble again between 1990 and the year 2020.

Personal income per capita is currently~ much -hgher in the miore industrialized and developed subregions
(ChlagU. M3I%%aukeC. and Nitineipolis)- than it is in the less developed rtral subregions. In 'line with past trends,

house. a ,.onsidlable niruv. ing of intersubregional differences in average income is expected, reflecting similar
MoVeMents In industrial-occupational composition of labor force and in the degree of urbanization.

2.3A4 Employment
[ri.nt 3is lesecl of S.3 million jobs 5n 1960, Basin employment is expected to approach 15 million by 1990 and to

ce.eed 19) million at thle end of the projected period.-? This projection represents an average growihi of ibout 1.5
pehitt. sit lillsu M ciic than lte gro%%th rate aulheved during the 1950.60 dcadJe, but below the average growth rate
expeited for thle Nation. Aboit four-fifths of the multistate employment growth between 1960 and 1990 is
cxpeited to oi .ur in tlie Basti. and no signifi~ant ch2ange in this contribution is projected to take place over the
1990-2020 ititersal. Currently the Basin emnployment is about 72 peicent of the multistate employment, -nd this
shtar. is likely ti) reach 75 percent 5y 1990. The faster titan average trtiplqymient growth in the Basin is a

'Untliltiatton ol tile trend of more recent periods, and is conyarable with the projected trends of the other

indicators.

I he labor tutic J., it the %atiun and the multistaste region roio%% th. customary definition or persons 14 years and older who are
-izlling. abic, and scehing to ssurk. In the Rtiser Basin and economic subregions, however, the labor force is defined to inciude

pcistvns IS to 69 .ears of are %%hv ire smiling abc.and seeking toworkas a :esult the labor rorce for the Basia: and subregions has
a Iux~n%.satJ bis iclit, c to the natiznai and multistate iatbo; rorce. also, since persons past the age of 69 have a reiltively low labor
paittiupiiun. it ian be asurncJ that the iabor partizupatiun rates shossn for thc Basin and subregions have an upward bas relative to
their nationalanti multistate counterparts.

T ihere are sonme defiiitluni Jitferrn~cs beticen the enmploy ment estimates shoss n ror the Nation and the multistate region and
thuse 3,hu%'n for the Rocsr Basin area and the economnic subregions. The emiployment data relating to the Nation and multistate
rrgil sepresenit a ,ount of persons sshereas the Basin and SUbregiona3 employment are on a job-count basis. Because of the
inclusion of dual job hulders. It ltain and subretiuns employ ment estimates rc definitionaily higher than those in the Nation and
the multistate region.
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Overall employmecnt growth in an area is denecndeni on diverse changes in-cxport q. pc itdustrieb and rcsidenairy
type industries. Export industries refer to those dhat -sell thicir-products outside the region. These issually include
most of iMe commodisy industries agriculture, mnf;n&g nanufactuing but .an imliude nuncomfnuity mndo.try
divisions as weli. AS a consequece-- of increasing income and papularion concent1ration, and tedlirological or
mana3gerial improvements permittine plint production to at-commodare small m arket sizes, tile share of export
industries in total employment tends- to fall in almost all regions. Reidcntiary industries, on the other hand, arc
those that sell tu business and households within thle region. Thiese arc-usually the nuncommodity indrstrics,
although they might also in~clude sonic ma1nufacturing. 1lic nonconlnodit) indsay share L&' total employnment is
incre-asing thrughout the -Naiion, primarily because of the shift of constuce expetiditures ;owards servces as
incomes rise, and alsO because productivity in these sectors increasies at a slower rate than 4-. caimodity industries.

Residentiary emiployment1 is affiected by tile growfli in export indusstries since local incorh:e is created by Oie
export industries which is ther, spent on residentiary services. As a result, even though thle export share of
employment !ends to dieciint, ;is multiplicr effect, i.e., the ratio of total jo export employment. !cn'ts to increase.

For tile purpose of tis study, the Basin export employment is dertned as thle surn of thle economic subregions'
"xput I employment. As such, it includes not-only tile goods and services which are sold outsde theC Basin area but
also the intcrregional sales of-these industries.-

E.-hrort employment in the, Basin area increas;4 I I percent during thz last decade, reach-Ing about 3.9 million in
1960. The rate of increase was reltively Slow so that the share of export emuploymenrt in total employment declined
from 48 percent in 1950 to; 46 percent-in 1960. The projections are based on the assuniptien that this trendj will
continue so-that by 1990 thle relative share of export employment may decline to below 40 percent. Residenrinaj
employment inc 'reased atan average rate of L.S percent pe~r yeas during the las' iccade reaching a level of 4. illion
in 1960. A projected increase in the pace of residentizry-cmpoymav :, growth is sufficient to conclude that by the
turn of the century the level of employment iii these indusiies may exced 9 million.

The above analysis necessurily i mplies a essing trend in thle export mbultiplier; from a current level of roughly 2.2,
the export multiplier is expec~ed ;-- -each 2.J:by the turn of thle century. These ratios for the Basin corresirind to
similar computations made for oztei areas in the country.

It is instructive to review the employment trends in specific industrial sectors. It shouid be noted that although
'his description of trends is in terms of broad industry groupings. thle projections were carried out in much greater
detail, comprising about 160 indust-icts at the 3-digit SIC level. it is also important to note tihat the Basin projections
for a;riculture, mining, -lumiber, wood prodricls, a nd paper products were provided to the NPX by cooperating

- - Federal agencies,* whereas .he multistate and iational projections for these industries were made by NPA on
somewhat different assumptibnis.

2.3.4.1 Agriculture and Mining (SIC 01414)
The relative importarce of employment in agriculture and mining has declined in almost all areas of tite United

States under the influence of rapid gains in productivity and the relative inelasticity of demand for these industries'
products. In tihe Basin area. tile share of agriculture decreased from 12.5 percent in 1950 to 7.8 percent in 1960;
these shares are slightly below those for thle Nation and considerably below the multistate shares. Agriculwmra;
employment is expectcd to continue its absolute dedine thiough 19RO aind to increase moderately thereafter; in
relative termis. however, the industry is projected to continue to account for a declining share of total employnit.
Mining currently accounts for an insignificant 0.4 percent of the Basin's total eploymient, and this holds true for
the multistate region as a wvhole. Contrary to the experiences in more recent periods, mrining employment is assunied
to increase, although very moderately, reflecting an assumed slow-down in thle pace of mechanization and anl upward
push in the demand for mining products, particularly mietal mining which constitutes a good par' of tile mining
activity in the area. Despite this, mining will still account for onl) a fraction of I percent of tlie projected Basinm 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)
'rransportation-coiiimuncation-pubiic utilities, trade, and finance-insurance-real estate are each expected to

continue to pilay a more important xole in the economy of thle Basin area than they do in the econojity of thleNatioi.
or the multistate region. Tiade has been and is likely to iernain thlL most important iidutr in this group,
accounting for roughily one third of the Basin's total employment. Finaticeinsuramcecal estate has been among thle

'"The farming component of "agriculture, forest~'j and risheries" was projected by the hcononhaL Research Service of the U.S.
Department or Agricuituwe; mining by the U.S. Blureau of' Mines, and wood products and r'iper productb by th~e U.S. rorest service.
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* fastest growing sectors in tile Basin. growing at an average-eznployinen'. rate of 4.4 percent-annual1y during the-last
dccadk and providing about 1 50.000 jobs by 1960; despite a considerable slow-dow.n in thie pace of employmtent
growth. this industry is expected to contiue to remain tile fastest growing in tile Basin and to account for anl

* increasing share of total employment. fin contrst, transpoztation-contnti-uriication-public utilitics may continue to
*rep.-csent a decreasing share of total eniployinemn, primarily becitur. of thle very rapid pazce of lzbor-saiting

technological intiovations in zId3. indust!..

2.3.4.3 Services (StC 70-89)
During thle past decade, the service industry hias been ap~ong thle ii-est glowing sectors of the Basn ecollny (as

elsewhere). Neafly 400.000 new jobs were created in servics, or 'jbout two-fifths; of all new jobs added by -ll
industries in tile Basin during thai period.* Th~is changea in thle composition of employment is related in large pat t o
tile consumer pti-asiig habits, as was indicated earlier. As income increases consumers tend to spen -d mnore nioney

- - for services of all kinds-education, recreation. medical services, repairs, household htelp, etc. The same factors are
expecled to be operative in mintaining thle future high rate of employment growth in services. Front the 1960 level

* of 1.6 niiion. emlploytclett in this industry is projeted to reach 4.6 million; this represents an average ,rulual
Zrowtla rate of 2.7 percent. well over thle rate projected for total employment, and sligh~tly highter than the
conij.-;able rate-of service employment growth expected for thle multistate region.

2.3.4.4 Gti:"ernment (SIC 91-93)
Goveinmient etylymant in the Basin region is relatively low. In 1960 it accounted for 4 percent of civilian

emlployment cornpired tl. 6 percent for tile multistate region and-Spercent for the Nation. The Basin is projected to
contintue to hiave L, iclatrvi.. -I- share of government employment, even thoughi it ipr- reases to 7 percent in 1990
and aprroscite - L )ercent--by the >c~r 2020. Tile relatively lesser-importm c of governmlelit in thle Basin area mlay
partly be explaint-J by thle fact that it includes primarily local government employment, since-there is relatively little
Federal government employnment in lte area. (it will be recalled that public education employmen t -has -been
assignled to the service sector.) Local government is expeczAd to be a rapidly growing sector in thle cong~l decades, as
reflected in ite projected-rate of employment growth within [lhe Basin area of 2.9 percent annually.

*2.3.4.5 Construction (SIC 15.17)

Employment in contract construction increased fromt about 370,000-t 430,000 between 1950 and 1960; this
represents all average annual growth rate of 1.4 percent, thle same as that for the Nation, but well above the growtht
rate achieved by thle multistate region during tile samne period. Employment in this industry should respond
positively to tile expected pickup in the ratw of income growvtli, thle projeted increase in total population, and theI
conitinuling mobility of population to urban centers. Thus, between 1960 -ind 1980 construction employment is
projected to grow at ari averagec rate of 07 percent per year which is higher tian thie giowtlt rate asswi..ed for total

employnment. Thus, employment may reach 600,000 in 1980, ex.-ceding tlte 1960 level by 160,000. A fuirtlier gainl
of roughly 200.00G persons mnay occur over tlte 1980.2000 period.

* 2.3.4.6 Manufacturing (SIC 19-3911
Due tu tile relatively large itmporamce of tile Chicago, NMilwaukec, :!nd St. Louis subregions, mianufacturing hmas

* accounted for a larger share of employment ill :he Basin area than it has in tOff, Narku. 2nd ltme multistate region. -1 e
share of manufacturing in total employment, however, has declined in th~e Basin, Nation, and multistate region
duritigtthe last decade because of the relatively rapid pace of prodtictivity improvements and tOle depressed economic
conditions in tile second half of tile 195's. fin 1950 nmanufacturing accountei for 32 percent of' tile total civiliant
employment in thle Basinm, or 6 percentage points above the national share, while by 1960 it had declined to 29
percent or 3 percentage points above thea national share. Looking towards thme future, maniufacturinigaem'-loylienu in
thle Basin is expected to drcp to 22 percenlt by the turn of thle century, ibout the samne as the national share ofL ipoitnt nniatrigepomct.I il it h ota telamr rpdpc femployment

Within umanutfacturinig, tiomdttrables c-irrently account for roughly 1.6 million jobs, rcpresentimg about 65
pmren totlmnfcuigcilynn.I ieihtepswrted oerpdpc fepomn
growth is poetdfrdrbethnornondurables so that by the year 2000 durables may rise to 70 percent of
total mamufacturing ill the Basin.

'See footnlote on page 11-64.
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Compared to man) other arcm in the Nation, the durable production in the Basin is highl% diversified. The
largest durables industry is noutelei trial madiiner) %hiLh emplo)Cd 350,000 persons or roughl) a qua rlC .)f the
durable employment in 1960. it is proje.ted to rca,. 412,000 or abou. one-fifth of durables employment by the
year 2000. Ele.trical machinery is the e,.und largcst cmp!oyer, ranking .,.ond to the insiruniment industr)-in tc.ns
of growtli for both the historical and projected periods. Lumber and ordnance %%hidh are anu.,g the sinalles,
Jurables industrie, in the Basin are projectcd to experience an adtual decrease in eiplu) ment tci the next sceial
dc,..des. Finally, primary metals, stone-day-glass, and miscelianeous manufacturing are likel to remain
slow.growing industries accounting for decreasing shares of durables empl,,yment.

Foot processing, printing-publishing, and chemicals have accoui.ted for about tmo.thirds of nondutables
employment in recent years. Employment in food processing is expeted to remain almost statiunar). iefleting,
among other things, the relatively -inelastic demand for the producit of this ind:stry. Printing and publishing are
projected to be among the relatively rapidly growing nondurables industries. Rabber, as in the past, is proje.-ted to
-ba the most rapidly -growing nondurables industry, while paper products are 6lso -rojected to grow rapidly. The
other nondurables industries textile mill products, appa~el, pcroleum-refihing, and leather produett arc expected
to decline both abcolutely and as a percent of manufacturing employment over the projected peried.

The major water consuming industries in manufacturing-chemicals, paper, primary metals, and f.od
processing comprised about 28 percent of total manufact.ning employment in the Basin, ties is expetd tu fall jo

25 percent by the year 2000. Taken together, these industries snow an increase in jobs of about 100,000 during this
40-year peiod.

2.4 Economic Subregion Profiles

This section contains a brief description and statistical profile of the II economic subregions which comprise the
Upper Mississippi River Basin. For each subregion the significant past and proje.ted trends in population, income.
and labor force are summari7ed.* The asiyses of subxegions contained in this section of the summary report ae
based 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 subreiion employment data are on a job-count basis, while national and
multistate employment ire on a person-cour.t basis. Regional labor force data include persons in the labor force
from ages 14 to 69. The relationships amonF, these variables are also discussed with a comparison of subregion past
and projected performance to the nationa', multistate and Basin trends. The accompanying location map, Figure
P-23, and corresponding Table P-49 show, respectively, direction of population change in counties -wn 1940 to
W '60 and counties included within each subregion.

An explanation of the foxces behind the prospective developments for each s.;bregion requineb an understanding
of two related phenomena. First is an explanation of the reasons for change in the structural relatienships in the
subregion. For example, if per capita-income is expected to grow relatively rapidly, this can be "explained" by sudi
factors as an cxpectation of rapid growth in average wage and salaries, or increase in labor participation, or slow
gro%, th in the number of children, or rapid rise in income transfers to the aged. Such "explanations" are provided in
the subregion profiles but are not sufficieit. For lying behind thest forces are still other factors determining their
trends.

Probably the must significant factor is the expectation for employment (job) opportunities in the subregion.
These expectations are, of course, influeniced by the forces mentioned earlier in a continuous feed-bauk process. But
more important they determine the trends in these forces. Employment developments not only affect the
structuial relationships in the subregion but in a very real sense they determine the overall "site" of the regional
economy, and sMhcther the subregion will change its size at a pace significt-ily differept from other subregions.
Therefore, a secondary requirement is an explanation for likely emplo)ymenr; developments for spe'ifit, industries.
Consee-ient an attempt has been -dmadcto showv how the prospects for important industries in the subregion are
related to prospects for comparable industries in the multistate area. That is, the competitive shift effects are
discussed, particularly for export type industries. The prospects foi resident iary 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 withir the Basin service area and have
extensive areas outside the Basin. Maintaining these subregions mtat , uld have meant a signifiant ii.reasc in the
amount and cost of data which had to be collected and processed for the economic base bud). It Nvas dec.ided that

*See footnote on Page P-57
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Table P-49
Counties Included in Each Economic Subregion

in-cluded i: Icludea in
County Plan Area Coinq, Plan Area

Northeastt ?innesota Minneapolis-St. Paul (con.)
(NPA Code 1, Map Code A): Ramsey .......................... 1

Aitken ........................... I Renville .......................... 16
Cas ............................. .. Rice ............................. 15
Crow Wing ........................
Itsc..............................1 Sherburnc .......................... 1
Pane ............................. 1 Sibley........................... 16
Burnett ........................... 1 Stears ........................... . I
Washburn ............................ 1 Steele. .......................... is

Northwest Minnesota Swilt ... ......................... 16
'%'PA Code 2, Map Code B): Waba~ha .......................... 15

BigStone .............. ........... 16 Waseca ........................... 16
Douglas .......................... 16 Washirpqtcn ........................ 1
Hubibard .......................... 1 Watonwan ......................... 16
Pope ............................ 16 Wright ...........................
Stevens ........................... 16 Pierce ............................. .
Todd ............................ 1 Polk ......................... ... 1
Wadena .......................... I St. Croix ........................... 1
Roberts .......................... 16 Eau Claire

Southwest Minnesota (NPA Code 5, Map Code III:
(NPA Code 3, Map Code C): Fillore .......................... 15
Cottonwood ....................... 16 Houston ........................ 5
Jacksen .......................... 11 Winona ... ....................... 15
Lac Qui Parle ....................... 16 Adams ........................... 3
Lincoln .......................... 16 Barron ........................... 2
Lyon ............................ 16 Buffalo ............................ 2
Murray ............................ 11 Chippewa .......................... 2
Nobles ........................... . 11 Clark ............................ 2
Redwood ......................... 16 Crawford .... .................... 3
Yellow Medicirt .................... 16 Dutin ............................ 2
Grant ........................... 16 Eau Claire ......................... 2

Minneapolis-St. Paul Jackson .......................... 2
(NPA Code 4, Map Code I): Juneau ........................... 3

Anoka ........................... 1 La Crossa ......................... 3
Benton ........................... 1 Lincoln .......................... .... 3
B Earth ........................ 16 Marathon ......................... 3
Brown ........................... 16..1 onroe. ........................... 3
Carver ........................... 1 Oneida ............................ 3
Chippewa .......................... 16 Pepin............................ 2
Chiao ........................... I Prte ............................ .3
Dakota ........................... I Price .. .......................... 3
Dodge.. .......................... 1s Richland ............................ 3
Faribault ......................... 16 Rusk. ........................... 2
Freeborn ......................... 13 Sayer............................ 2
Goodhue ......................... 15 Taylor ........................... 2
Hennepin ............................ 1 Trempealeau .......................... 2
Isanti ............................ 1 Vernon ........................... 3
Kanabec. ......................... I Vilas ............................ 3
Karndiyohi ............................. Wood ............................... 3
Le SueLr........................... 16 Des Moines-Fort Dodge
McLeod .......................... 1 (NPA Code 6, Map Code Ill):
M artin ........................... 16 Adair ................... ........ (a)
Meeker ........................... 1 Appanoose ........................ (a)
M ille Lacs ......................... 1 Benton ....... .................... 13
Morrison .......................... 1 Black Hawk ........................ 13
Mower ........................... 13 Boone ........................... 11
Nicollet .......................... 16 Buena Vista ......... .............. 11
Olmsted .......................... 15 Butler ........................... 13
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Table P-49 (con.)

lncbdcte in inchidcd in
Couny fltm Ara County Pan ,lrco

Des Moines-Fort Dodge (con.) Davenport.Rock Island-Moline (con.)

Cahoun .......................... 11 Rock Island ........................ 4

Carroll ........................... 11 Stephenson ........................ 4

Cerro G Ld. ....................... 13 Warenn ........................... 4

Clfake ...... ..................... I 1 Whiteside ............................ 4

Dallas ................................ 11 Alakee ............................ 14
Davis ............................... 11 Bremer ............................... 14

Decatur ............................. .() Buchanan ............................ 14
Errnet ............................... 11 Cedar ................................ 13

Floyd.. ......................... 13 Chickasbv ............................ 14
Franklin ........................... 13 Clyton ............................. 14
Greee ............................... 11 Clinton ............................... 14
Grundy ............................. 13 Delae............................ 14
Guthrie ............................. 11 Des Moines ........................... 12
Hamilton ............................ 11 Dubuque ......... ................ 14
Hancock .............................. 13 Fayette .............................. 14

Hardin .............................. 13 Henry ............................... 12

Humboldt ............................. 11 Howard ............................. 14

Ioa ............................... 13 Jackson ............................. 14

.............................. 12 Johnson ............................. 13

Jefferon ............................ 12 Jores .................................. 14

Keokuk ............................. 12 Let ........... .................... 11

Kossuilh ............................. 11 Linn ................................ 13

Lucas ................................ 11 Louisa .............................. 13

Madison ............................. 11 Muscatine ............................ 13

Mahaska ............................. 12 Scott ............................... 14

1. .vion .............................. 11 Wtshngton ........................... 12

Marshal ............................. 13 Winneshiek ........................... 14

Mitchell ............................. 13 Mihvaukee

Monroe ............................. 11 (NPA Code 8, Map Code V):

Palo Alto ............................ 11 Columbia ............................ 3

Pocahontas ........................... 11 Dane ................................. 4

Pork ................................. 11 Dodge ............................... 4

Poeshiek ............................ 13 Jefferson ............ ............... 4

Ringgold ............................. ( ) Kenosha ............................. SA

sac.............................. 11 Milwaukee ..... ...................... (a)

Story ............................... 12 Ozaukee ............................. (a)

Tarna ................................ 13 Racine .............................. 5A

Union .............................. (3) Rock ............................... 4

Van Buren ........................... 11 Sauk ................................ 3

Wapello ............................. 11 Walworth ............................ 5A

Warren .............................. 1 Washington ........................... 5A

Wayne .............................. (a) Waukesha ............................ 5A

Webster ............................. 11 Chicago
Winnebago ........................ 13 (NPA Code 9, Map Code Viii):
Worth ............................... 13 Boone ............................... 4

Wright .............. ................... .11 Cook ............................... 5A

Davenport.Rock Island-Moline De Kalb ............................. 4

rNPA Code 7, Mp Code IV): Du Page .................. ....... 5A

Grant ............... a........... 4 Grundy .......................... 5B

Green ................................ 4 Iroquois ............................. 58

Iowa ................................ 4 Kane ................................ 5A

Lafayette ............................ 4 Kankakee ............................ 58

Carroll .............................. 4 Kendall ...... ........................ 5B

Henderson ........................... 4 Lake ................................ 5A

Henry ............... ............... 4 McHenry ...... ....................... 5A
Jo Daviess ............................. 4 Will ................................. 5A

Lee ................................ 4 Winnebago ..... ...................... 4

Mercer .............................. 4 Jasper ...... ......................... 5B

Ogle ................................. 4 Lake ................................ 5A

P-76



Table P-49 (con.)

Included in Included hi
Cou" ir PlaPtn lra JoJn; I'Ia':ArCa

Chicago (con.) St. Louis (con.)

L Pone .......................... 5 Moultrie ................... ...... 6
Marshali .......................... 5B Perry............................. 7
Newton .......................... 5B Pike ............................. 5B
Porter ....... ................... 5A Pulaski ........................... 7
Starke ........................... 5B Randolph ......................... 6
St. Joseph ......................... . 3) St. Clair ....................... .. 6

Peoria Scott ........................ .... 5B
(NPA Code 10, Map Code VIII: Shelby ........................... 6

Adams ........................... 58 Union ........................... 7

Brown ........................... 5 Washington ........................ 6
Bureau ........................... 58 Wi)lanson .......................... 7

Cass ............................. 58 Adair ............................ 9
Champaign ........................ (a) Audrain .......................... 9
Christian .......................... 5B Bollinger .......................... 8
Coles ............................ ?(a Boone ........................... (a)

De Witt .......................... 5B Callaway .......................... a)
Douglas .......................... ( ) Cape Girardeau ..................... 8
Ford ............................ 5B Carter ........................... (a)

Fulton ........................... 5B Clark ............................ 10
Hancock .......................... 5B Cole ............................. ( )
Knox ............................ 5B Crawford ......................... 8
La Salle .......................... 58 Dent ............................ 8
Livingston ......................... 5B Franklin .......................... 8
Logan ........................... 58 Gasconade ........................ 8
McDonough ....................... 5B Iron ............................. 8
McLean .......................... 5B Jefferson ......................... 8
Macon ........................... 58 Knox ............................ 10

Marshall .......................... 5B Lewis ............................ 10

Mason ........................... 5B Lincoln .......................... 9
Menard ........................... 5B Macon ........................... 9

Peoria ........................... 5B Madison .......................... 8
Piatt ............................ 5B M aries ........................... 8
Putnam .......................... 58 Marion ........................... 10

Sangamon ......................... 5B Monroe .......................... 9
Schuyler .......................... 5B Montgomery ....................... 9

Stark ............................ 5B Osage ............................ (a)

Tazewell .......................... 5B Perry ............................ 8

Woodford ......................... 5B Phelps.......................... 8
Pike ............................. 9

St. Louis Rails ............................ 9
(NPA Code 11, Map Code VI): Randolph ......................... 9

Alexander ......................... 7 R nolph ........................... ..
Bnd............................ 6........... )
Calhoun............................ B St. Charles ......................... 9

St. Francois ......................... 8Clinton ........................... 6
Fayette .......................... 6 St. Louis .......................... 8

Franklin..............................St. Louis City ...................... 8
Ste. Genevieve ...................... 8Jackson .......................... 7 Schuyler .......................... 10
Scotland .......................... 10

Jefferson ......................... 7Scott........................... 8
Jersey............................. B Shelby ........................... 9
Macoupin ........................... 5B Warren........................... 9
Madison ...........................
Maon ................................................. 8

M arion ........................... 6

Monroe........................... .6 Wayne ........................... (a)

Montgomery ......................... 6
Morbin ........................... 5B a Not included in any plan area.
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the diue,.titv of influenv- oz eonoau,. ativities .*,-, '.ni the counties within the Basin to the outlying urban
,.ente:s. fi gnucil, these ,.ounties had l,%% densities of population and were dominantly agriculturaL. A satisfactory
analysts uf the eojnont. and ch.graplii, characteristics of each of these groups of counties ce-a be made
mdependent t, of [he ,hanges whiLh .iigh; be taking place in the urban centers to which they were linked.
Cmnscquenti>, these subregions %erc trumnated and the) include onl1 the counties within the Basin service area.

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

The Northeast Minnesota subregion indudes five counties in Minnesota and two counties in Wisconsin. The 1960
population %as about 136,000, a small de,.reasc from the 1950 level. As shown in Table P-50 the population is
projected to decrease unti 1970 and then to begin an increase, reaching 174,000 by the year 2000.

(1) Population In the 1950's, population decreased by 0.3 percent per year, as compared with increases
of I to 2 percent annually in the Basin, the multistate area and tile Nation. The decrease in population
was associated with substantial emigratior, concentrated among the younger age groups. About 60
percent of the emigrants were persons 15 to 34 years of age and most ef the remainder were of childerr.
under !5 years old. Only the 65.and.over age group exhibited a gain in numbers over tile decade.

In the 1960's a decrease in population is expected to continue at an accelerated pace, the subregion
losing population at a rate of 1.3 percent annually. Nearly all the emigratien associated with the
population decline is expected to be by persons under 35 years old. The population growth projected
after 1970 wi!l be accompanied by sonic 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 multistate and Basin areas.

(2) Labor Force - The labor force and labor participation rate are both expected to decline between
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 niulti~tate and total Basin areas, but not as rapidly as that of the Nation. Female
labor participation is expected to coniinue to be considerably lower than its counterpart 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 increased 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 one of the lowest per capita income levels of all subregions in the Basin. While per
capita personal 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 relatively
low per capita income in the region can be ascribed to the consistently higher dependency ratio (persons
per employee) in the subregion than in the Nation, multistate and Basin area and to the high proportion
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 same pace as in these other areas.

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

Employment in industries serving the subregion population, i.e., residentiary employment, is
expected to inbreae faster than export emply L.. M
gradually declining rate while residentiary employment is projected to rise 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 are projected to increase. Services are expected to grow very rapidly, replacing
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Table P-50
Selectc-d Summary Data,

Subregion 1 - Northeast Minnesota
(NPA Code 1, Map Code A)

Unit 1950 1960 1970 1980 1990 2000 2010 2020

Population ..................... thousands 133 136 120 128 149 174 201 234
Students ..................... thousands - - .- - - - - -

Total, excluding students ........ thousands 138 136 119 123 149 174 - -

Male ....................... thousands 72 70 60 63 74 86 - -
Female ..................... thousands 66 66 60 65 76 87 - -

Total, 15-69 yrs. excl. students thousands 88 1 74 77 87 103 - -

Male ..................... thousands 46 41 37 38 43 52 - -
Female ..................... thousands 42 40 37 39 44 52 - -

Total, excluding rural farm ....... thousands 84 104 91 103 129 159 187 222

Labor Force:
Total ........................ thousands - 45 39 42 47 55 - -

Male ........................ thousands - 33 28 31 34 40 - -

Female ...................... thousands - 12 11 12 13 15 - -

Labor Force Participation Rate:
Total ........................ percent - 54.2 52.4 54.9 54.4 53.6 - -

Maie ........................ percent - 78.1 75.9 80.5 79.3 77.5 - -

Female ...................... percent - 29.7 28.9 29.9 29.8 29.6 - -

Employment (jobs):
Total ........................ thousands 43 35 39 43 49 55 62 70
Export ....................... thousands 23 17 18 19 20 20 - -
Residentiary .................. thousands 20 18 21 24 29 35 - -

Total Employment (persons) ....... thousands - - 37 41 46 52 - -

Unemployment Rate ............. percent 6.6 10.0 5.4 2.5 2.4 5.4 - -

Personal Income:
Total ........................ mil. 1960 S 135 194 274 399 590 897 1.333 1.939
Wages and salarie .............. mil. 1960S 87 126 179 261 387 589 - -
Other inccme ................. mil. 1960S 48 68 96 138 203 308 - -
Per capita .................... 1960$ 976 1,4,.1 2,296 3,118 3,952 5,170 6,635 8,295
Wages and salaries per employee ... 1960 $ 2,035 3,613 4,623 3,037 7,965 ,0,695 - -
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agriulture as the largest employer by 1970. By 1990 nmanufachuring is expected to become the second
largest emplo)er. Mining is tie only other industry of substaniial size in the region, accounting for 9
pe,.ent ol ,ninloyn,,nt in 1960. Miaing is exlpcted to increase gradually, although the rate of increase
will be less titan the rate for total employment in the subregion.

The ,ombined lumber and pulp and paper products industry is the major manufacturing source in
t!'e .rca. The pulp and paper products industry is expected to increase its employment and surpass
lumber prodt.ts as the major source of manufacturing enlployment by 1970. Lumber products, on tile
other hand. are not expected to increase their employment after 1970.

Noncomnmodit) employment in this rural region has been increasing as a proportion of total
subregion employment as local markets grow. This trend is projected to continue even though it is not
expeted to rca.-h the share noncommodit) employment represents in the Nation, multistate or Basin
areas. The major nonommodity industries are services, retail trade and government, all expected to
grow nore rapidly than other industries in the subregion.

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

The Nol,'iwebt Minnesota bubtegion injludes seen .ounties in Minnesota and one count) in South Dakota. The
population i 1960 %as 112,000. do%%n "tom nearly 120,000 in 1950. As shown in Table P-51, the poptlation is
expected to continue to decrease until 1980, then begin to rise, reaching 113,000 by 2020.

(I) Population The 1950-60 population decline in tie subregion at a rate of more than 0.5 percent per
year was tile most rapid of all subregions in the Basin. Tile decline was associated with the rapid
emigration of the population under 55 years of age. With no large urban areas in the subregion which
attra,.ted migrants, rural emigrants were lost to other areas. The flow of migrants out of the subregion is
projected to ,ontinue althougl, after 19S0, the rate of emigration will be less than tie natural increase,
permliting the population to grow.

(2) Labor Fore In association with tile projected population loss between 1960 and 1980, the labor
force is also expected to decline, at a higher pace during the firs! decade than in the second. Between
lS0 and 1090, even though tile population is projected to increase, the labor force is expected to
de.rease, tile population gain in this de,.ade being entirely attributable to persons younger than 15 years
of age. In the decade of tile 1990's the labor force is expected to increase, but 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 tile
stubregion than in the Nation or multistate area, but lower than in the total Basin. This is due to a very

high labor partipation rate for men, women exhibiting less labor force attachment than the average for
the Nation, multistate and total Basin area.

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

(4) Employment Civilian emplo)ment in tile de.ade of the 1950's ran .ounter to the trend of population
and labor force, its slight increase, however, was substantially less than the rate for the total Basin area.
Emplo iment and labor force are projected to increase slightly in the 1960's, and then decline slightly
until 1i990, acter 1990 employ ment is expected to resume its gradual increase, although not approaching
ite rate of in.rease for tie Nation, multistate or Basin areas. Elployment in industries exporting their

goods or ser i.cs front the region did not change between 1950-60 but is expected to decline slightly in
the future. Residentiary employ ment, as in the past, is expected to continue to iacrease gradually. As a
result, the export multiplier (total employ inent divided by export emtployment) is expected to increase,
but not reach tile level of tie total Basin's export multiplier.

Agi.ulturc (mnthding forestry and fisheries) is tile major employer of the subregion, acco, nting for
nearl) half the eniplo)inient in 1960. W'hile agricultural employment is expected to decline in the
future, it wvill still be the largest industry by the turn of the century, giving way only to services
thereat ter. 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)______

Populaiion ...................... thousands 119 112 99 99 102 104 109 113

Students ...................... thousands - - - - - - - -

Ttlexldnstdns.... thousands 119 112 99 99 102 1014 - -

Male ........................ thousands 62 57 49 48 50 51 - -

Female ...................... thousands 57 55 s0 50 52 53 - -

Total, 15-69 yrs. ezcl. students thourands 75 C6 61 59 58 61 - -

Male ...................... thousands 39 34 30 29 28 30 - -

Female ..................... thousands 36 32 31 30 30 31 --

Total, excluding rural farm ......... thousands 58 64 55 59 67 74 83 91

Labor Force:
Total ......................... thousands - 41 36 35 34 37 - -

Male ......................... thousands - 30 25 25 24 26 --

Female ....................... thousands - 11 11 11 10 11 -

Labor Force Participation Rate:
Total .......................... percent - 60.1 59.3 60.2 59.4 59.9 --

Male .......................... peicent - 86.1 83.9 86.3 85.2 85.2 --

Female ....................... pret - 31 354 54 3.0 35 - -

Employment (jobs):
Total ......................... thousands 35 36 36 35 35 37 38 38
Export ........................ thousands 20 20 19 18 17 16 - -

Residentiary .................... thousands 15 15 17 18 18 21 - -

Total Employment (persons) ......... thousands - - 34 34 33 35 - -

Unemployment Rate ............... peacent 3.7 6.1 4.9 4.9 4.9 4.9 - -

Personal Income:
Total ........................ mil. 1960 S 129 153 208 270 354 497 683 901
Wages and salaries ............... mil. 1960 S 87 100 137 178 234 328 - -

Other income .................. rnil. 1960 S 42 52 71 92 120 1693 - -

Per capita ...................... 1960 S 1,086 1,366 2.028 2,72 3,486 4,774 6,274 7.976
"ages a~nd salaries per employee .. 1960 S 2.511 2.828 3.814 5.054 6.757 8,970 - -
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Minu~. ~hoesa trde.finnc. insrlnve. and real C9tc~ toeciher emiploy only about 5 peent of
the %%otkeis cutrently and. Ity the year 2020. are expected to account for about 9 percent.
Manufacturing industries currently employ very few Workers ir the subregion and, although pitiected
1o inc.re~ise, will reniarn a Small emplo %cr. The rood and related products indusityemploys more 1-han

haltot nan~acurw~i~thes ad hiLe.pected it, continue as ie iargest 1uauiufacluririgemploycr.
Services andi Sovernmnt are expected to show the most rapid iicreases in lte future, neatly

doubling b lte % ear 2i020 and represeratikiz 40 percent of t Ke total employmnit in that year. Retail
trade. construction. transport'ntion, %xommunica3tions, and public utilities are all expe-cted to increase at
about the sanme rate as total employment In lte area.

2A4.1.3 Southwest innesota Economnic Suibregion (NPA Code 3, Map Code C'J'
The Sourlrwett Minnesota subregion includecs nine counties in \Iinnesota and one county in South Dakita. The

population in 11960 anmournted to 16.0.a sinall d eclitie fronm the 1950 level. As shown in Table I'-S?.popu!ation
in this rural atza is expected to decline further in the 1960s andl then bzgin to increase, regaining the 1960 level in
Ato I S3tfs and increasing to imore than. 200.000 by lte year 20-20.

(1) Population -In lte 1950's, populat ion declined slowly, at 0D1 pertent annually, comipared with
lacreases of 1.t" 2 peocent annually in the national, mlultliate and Basin areas. In thr- 1960 decade,
population is projcted to ded.Ii by nearly I percent annrually, compared with a 1.4 annual percent
increase in the Basinand Nation. After 1970. lte subsxegion's population is expected to increase at a rate
between a 0 .5 and I percert annually, wvell below the national. inulfis.tate and Basin growit rtes. The
Slow glowoll in populationl Projected for the subregion will be accompanied by emigration, especizily of'
persons between AS and 35 years old.

(2) Labor Force - The labor force is alse expected wo decline during lte 1960's - at an annual rate off I
Percent. After 1911. however. rte labor force s expected to increase, alhough at half the rate expected
for th~e Nation. multistate and Basin areas. The proportion of persons in thm labor force is very close to
lte national. multistate and Ba2sin levels and this is not expected to change in lte fuiture.SMen, partly as
a result of the rural nature of the subregion, tend to have 2 greater attachmnent to the labor force, znd
wornen less attachnment relative w0 the Nation. multiso.ate, and Basin areas.

(3) Income - - The agricultural base of the subregion is also reflected in personal income trends. Personal
income per capita has been about: tu-,ihlirds thre level of lte multistate region and a smaller proportion
relative to the Basin. As lte region loses azricultute and attracts highler wage industries, per capita
incorne is projected to grow at a slightly faster pace tihan in lte Nation, multistate ir Basin areas.
I lowever. even by the year 2020. it is expected to be only about 80 percent of the nmultistate, national
arid Basin levels. Be-cause of lte slow grckwth in popuzarion and employment, total personal income in
rte region is expected to growv at a slower rate thtan in the Nation, multistate, and P.asin arczs.

(4) Emnploymnent - Civilian employmrent. after declining slighltly in rthe 1950's, is expected to iicrease at a
slow pace t1o 2020. bilt it is not likely to reach lte rates of lte Nat1ion, multistate or Bash, areas. By
2020. emnploymnrt is projected to appro3ch 70,000. About one-third above tlie 1960 level.

Employment in export industries, which iend to sell their product or services primarily ot!sde lte
reg;it. decreased in lte 1950's and is expected to decline further in lte future. Employment in
residentiary industries-those that tend to serve lte inhiabitants of lte regien-also declinedl in !hte
1950.60 period: this trend is expected to reverse direction in lte projected periods; irncreasing.-ilowly in
lte early decades but picking up speed 'In lte later decades. H owever, export employnient, perhaps,
because of relatively lOw% wages is not expected to generate as mucht residenliary eiploynment in the
subregion as it does in lte total Ba!sin.

Agriculture is lite region's mtajor industry, employing nearly half the workers in the area in 1960.
Alrlitrih agricultural employment has declinted fronm 1950 and is expected to continue this trentd, it is
expected to remtain the second largest employer in 2020-losing its primary position to -e rvices by tlte
turn of thie century. Manufacturing emtploys a relatively small proportion of tlte Kcgiont's wvorkers and is
expected to continue at this share. Food and kindred products is thne major manufacturing industry,
employing about threeJ'ourths of the manufacturing workers. The food industry, wvhile not expected to
grow rapidly. is still projected to accuin for mnore than half [fie manufacturing activity in tlie area by
lte year 2000. Mining is a small proportion of the region's emtployment-less than I percent-and l
cxpcted to continue at taiis share.
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Table P-52
Selected Summary Data

Subregion 3 - Southwest Minnesota
(NPA Code 3, Map Code C)

Unit 1.910 J960J 1970. 1980 1990 2000 2010 2020

Population ...................... thousands 165 163 148 153 167 174 192 209
Students ......... ............. thousands - - - - - - - -

Tbtal. uckdirs studepits .......... thousand-- 165 163 148 153 167 174 - -

MAale ........................ thousands 85 81r 73 75 81 85 - -
Feae...............tosn 8 80 75 78 86 89 - -

Total, 15-69 yrsez. students thousands 106 96 90 92 96 103 - -

Wae ...................... Sntousands es 48 44 44 47 50 - -

FemQle ..................... thousands 0i 47 46 47 so 53 - -

Total, excluding rural farm ......... thousands 81 91 84 101 122 133 155 176

Labor Force:
Total ......................... thcusands; - 59 54 55 58 62 - -

I.Ule ......................... thousands - 44 37 39 40 43 - -

Female ....................... thousands - 15 16 17 17 is - -

Laor Force Participation Rate:
Total .......................... Weent- - 60.1 59.5 60.5 59.9 60.4 - -

Mate .......................... prcen! - 88.0 84.7 87.1 86.2 86.5 - -

Ferrule........................percent - 31.7 35.2 35.4 35.1 35.5 - -

Employment fjotisj:
-Total ......................... thousands 52 51 52 54 56 60 65 69
Export ........................ thousands 30 30 29 28 26 25 -

Residentiary ................... thoisands; 2-4 22 23 26 30 35 -

Total Employment (persons) ......... thousands - - 49 51 53 57 - -

Unemployment Rate ............... percent 2.2 5.0 8.1 8.0 8.0 8.0 - -

Personal Income:
Total ........................ mil. 19608S 236 248 328 4147 £18 883 1.277 1.774
Wages and salaries...............mil 1§W S 164 162 215 295 409 587 -- -

Other incomie..................mil. 1960S 72 86 112 152 209 297 - -

Per capita ...................... 1960 S 1.430 1.524 2.219 2.924 3.707 5.074 6.6130 8.508
Wages and salaries per employee ... 19605 3,122 3,170 4,158 5,509 7,337 9,775 - -

LEGEND

wBoundary of Economic Subregions
MINNESOTAV1 Economic Subregions.

A Partial Economic Subregions

A Regional Trade Centers

* Subregional Traee Centers

~ ~ ~""~r

w 1 ... .-..-o

Fiur P.26. Upe issip ie ai cnm SBreio@ 3

P.8



Among tile noncommodity indust;ies, retail trade is now tie largest employer, with more than 10
percent of the total enplof ,nent in 1960. it is expected to retain this share to tile year 2020. Services
and government. however are the fastest gron ing industries in tile area. Both industries are expected to
double employment between 1960 and 202.0, services increasing from one-sixth to one-third of ihe
worker., and government frun about 5 to 10 percent of employment. Wholesale trade, construction.
tranmportatin. comnunalions, pHbli, utilities, finance, insurance and real estate individually are small
proportions of the regmn's cmplotment and together account for about 15 percent of enmployment-a
sharc not expected to change in 2020.

2.4.2 Tie Major Economic Subregions

The tact that population _01n.Cntration. retail market area centers, and wholesale mnarkct area centers tend to
coincide provides a basit. justifikation for .,3nduding that economic subregions can be delin"ated, which are
approximately consistent with the followingeriteria:

(1) Boundares should not dMde or border concentrations oi population and productive activity.*
(2) Each subregion should contain its own retail trade 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 criteria is based upon the assumption that the observed nodal characteristics of the
geographical distrib-ition of econouL, acttit, and population imply that the econonic decisions of individuais are,
in .act. significantly influen.-d b tlm material and time costs of overcoming distances, and that business firms are
sinularlv influenced by the influence of transp ,tatioi service cost (of both outputs and inputs) on the total cost of
the product or scrvice they are selling. If this ,.-iniption is correct, then a set of regions consistent with the second
through the foLrth criteria should also be -.onsistent with the first criterion. The following economic profiles consist
oi a brief discussion of data and projections for each of the eight major economic subregions in the Basin. The
formnat is consistent wilh the econumik profiles by plan area included in Section I. That is. the discussion centers on
tile variables of population. labor force, enployment, and income.

2.4.2.1 -Minneapolis-St. Paul Economic Subregion (NPA Code 4, Map Code I)

TIle Minneapolhs-St. Paul subregion comprises 39 counties in the Southeastern part of Minnesota and three

coutiies =n the west-central portion '\ Wisconsin. Although many of these counties are predominantly rural, the
metropolitan complex of Minneapolis and St. Paul dominates tile area's economy. As shown in Table 1-53, the
population in this reg.on was approaching two and one half million in 1960, and is expected to be nearly 5 million
persons by tile year 2000. The 6.6 million population projected for 2020 represents a 2.7-fold increase over the
1960 kevel and is second only to the Mih% aukee subregion in terms of rate. of population change over the 1960 -2020
periodi.

(I) Population - In the 1950-60 decade. population increased by more than 300,000; this 1.8 percent
annual increase was the same as in the Nation and higher than in the muliistate and Basin areas. The
growth was caused mostly by natural increase, immigration accounting for only one out of eight new

persons in the area. During the 1960-80 period population is expected to increase at a faster rate than
in the Nation, multistate or Basin a~eas, with immigration still accounting for a small proportion of the
increase. Between 1980 and 2000. however, the migration flow is expected to reverse, so that tile
region's population growth is expected to slow down to approximately tile rates for the Nation,

multistate and Basin areas.

(2) Labo Force - Associated with 0 ; population increases, labor force is expected to increase somewhat
faster itan it. ii INtion, multistate and Basin areas between 1960 and 1990, but at a slower pace
thereafter. Sonic of the relatively rapid labor force increase in the subregic," is attributable to tie
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 th-: . the Nation but
lower than in the multistate and Basin areas and is expected to increase at animual rates close to those for
the three areas throughout the projected period. Tite 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 meIant to IIhIIy that a continuum 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 Cort. 4, Map Code 1)

Unit 105 0 1)60 1970 1980 1990 20J0 2010 2020

Population......... ... , thousands 2.027 2,439 2,973 3.646 4,230 4.801 5.585 6.588
Students ...................... thousands 37 so 79 91 102 112 - -

Total, excluding students .......... thousands 1.990 2,389 2.894 3,555 4,128 4,689 - -

Male ........................ thousands 981 1,166 1.410 1,745 2.034 2,318 - -

Female ...................... thousands 1,009 1.223 1.4834 1.810 2.095 2.372 - -

Total, 15-69 yrs. exci. students thousands 1,336 1.436 1.723 2,112 2.45j: 2.823 .- -

Male ....................... thousands 651 691 834 1.031 1,206 1.394 - -

Female ..................... thousands 685 745 890 1.080 1.248 1,428 - -

Total, excluding rurai farm ......... thousands 1,632 2,111 2.697 3,421 4,038 4,643 5,445 6,466

Labor Force:
Total ......................... thousands - 947 1.109 1,349 1,581 1.834 - -

Male ......................... thousands - 634 695 845 991 1,151 - -

FenrJe ....................... thousands - 313 414 504 590 683 - -

I abor Force Participation Rate:
Total .......................... percent - 62.3 64.4 63.9 64.5 65.3 - -

Male .......................... percent - 85.6 83.5- 82.1 82.4 83.1 - --fFemale ........................ percent - 40.1 46.5 46.6 47.3 48.0 - -

Total ......................... thousands 779 992 1.146 1,365 1.698 1.852 2.148 2.449
Export ........................ thousands 335 410 463 518 569 644 - -

Rcsidentiary .................... thousands 443 582 683 847 1,029 1,208 - -

Total Employment (persons) ......... thousands - - 1.066 1.297 1,518 1.759 - -

Unemploy;ment Rate ............... percent 3.3 4.1 3.9 3.9 4.0 4.1 - -

Personal Incoime-
Total ........................ mil. 1960 S 3,798 5,452 8,778 13,787 20.848 31,139 46,749 68,869
Wages and salarie . .............. mil. 19608 2.667 3,848 6,162 9.485 14.302 21.299 - -

Other income .................. mil. 1960$S 1,132 1.603 2,616 4.302 6,546 9,840 - -

Per capita .. .................... 1960 S 1,874 2,235 2,953 3,781 4.928 6,486 8,371 10,454
Wages and salaries per employee ... 196S 3,424 3.880 5.378 6.949 8,949 11,501 - -
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(4) Employment - Ci'ilian employment in the subregion increased at nearly twice the nation, multistate
and Basin area pace during the 1950-60 period, but is not expected to maintain this difference, The
annual rate of employment inci.,se in the region is expected to be about 1.6 percent, approaching 1.9
million jobs by the year 2000, compared with a million in i960.

Industries exporting ilieir goods or services from the area ircreased their employment in the 1950's
and are expected to c.,ltinue to grow, although at a slower pace. The number of workers in industries
serving tile area-residentiary-also grew more rapidly than in the total Basin, but is expected to increase
at about the same rate as the Basin in the total 1960-2000 period. Export employment has generated
more residentiary employment in the subregion than in the total Basir and is expected to continue this
relationship through the end of this century.

Manufacturing, in 1950. represented ,he largest employer of the su .egion's workers, and was a
close second to services in 1960. By the year 2020 manufacturing is still expected to.be the swcond
largest employer. although it is projected to grow at a slower rate than total employment. The food .nd
kindred products industry in 1960 was the largest manufacturing activity in the subregion but is
expected to lose its primary place to electrical machinery and equipment manufacturers by 1990 and
lose its second place to the nonelectric machinery and equipment manufacturers by tile year 2000. The
electric and nonelectric machinery manufacturers ranked fourth and second respectively, in 1960. Other
large in;anfact d ur in the region in 1960 were printing and publishing, instrument and
related products, and fabricated metals manufacturing. The pulp and paper prodnicts industry also was a
large employer in the subregion in 1960. The composition of the manufacturing sector, with the
exceptions noted above, is expected to remain about the saine by the turn of the century. Agriculture,
which in 1950 employed isiore than 18 percent of the subregiosi's workers declined by one-third by
1060, to employ only one out of ten workers. By 2000, the industry is expected 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 p-' jected period, never to represent as much as 1 percent of
the area's workers.

In the noncommodity sector, construction and wholesale trade are expected to grow at about the
same rate of total enployment itt the subregion, individi.ally not rising above 7 percent of the regional
enployment. Transportation, 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.
Retail 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; tile latter two sectors will miore than double their
share of employment, while tripling and quadrupling in absolute terms by the year 2020.

2.4.2.2 Eau Claire Economic Subregion (NPA Code 5, Map Code II)
The Eau Claire subregion includes 26 counties in tle Northwestern portion of Wisconsin and three counties in

Eastern Minnesota.
(I) Population - The 1960 population of the subregion was 820,000, a small increase from the 1950 level.

As shown in Table 1P-54, the population is expected to increase at a faster rate in tile futuie, reaching, in
the year 2020, over 1.8 million, I million more persons than in 1960. Annual increases of population in
th .sub.-lo.. 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 earlier decades. Also a smaller portion of the emigrants is expected to be between 15 and
34 years of age than was tile case in the 1950's.

(2) Labor Force - The labor force of the area is expected to increase at about the same pace as in the
Nation. nultistate and Basin ameas. As in other highly rural areas, men are expected to continue 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, multistate and Basin
areas, are not projected to increase their labor participation rate in the subregion, as employment
opportunities are expected to be limited.

(3) Income - Personal income per capita is expected to increase at a more rapid rate than in tile Nation,
multistate, and Basin areas in the future, as it has in the past. Per capita income is expected to reach

P-86



Table P-54
Sealected SummarV Data,
Subregion 5 - Eau Claire

(NPA Code 5, Map Code I I

Unit 1950 1960 1970 1980 1990 2000 210)0 2020
Population .................... thousands 803 820 936 1,052 1,248 1,9 ,0 .1

Students .................... thousands 6 9 22 30 34 33 - -

Total, excluding students ......... thousands 797 811 914 1,022 1,214 1,354 - -

Mle ..................... thouads 407 406 452 503 599 669 - -
Female .................... thousands 262 241 273 301 346 393 - -

*Total, 15-69 yrs. excl. studen:s . thousands 513 483 554 613 702 795 - -

Male .................... thousands 390 405 463 519 615 685 - -

Female .................. thousands 251 243 281 312 356 402 - -

Total, excluding rural farm ........ thousands 510 594 743 892 1,106 1.*.67 1,493 1,726

Labor Force:
Total......................thousands - 300 315 355 406 461 - -

Male ...................... thousands - 212 220 248 284 322 - -

rFema~e ..................... thousands - 88 95 107 122 139 - -

Labor Force Participation Rate:
Total.......................percent - 59.2 56.8 57.9 57.8 58.0 - -
Male ....................... percent - C3.6 80.6 82.5 81.9 82.0 - -
Female ..................... percent - 34.9 33.7 34.2 34.3 34.4 -

Employment (jobs):
Total......................thousands 277 273 315 358 4i0 464 534 604
Export ..................... thousands 15i, 142 150 160 170 186 - -

Residentiary ................. thousands 120 131 164 198 240 278 - -

Total Employment (persons) ........ thousands - - 302 340 ,8 9 441 - -

Unempioyment Rate ............. percent 3.6 4.9 4.1 4.1 4 1 4.3 - -

Personal Income:
Total. ..................... mil. 1960$ *,.079 1,399 2,205 3,320 4,998 7,491 11,189 16,071
Wages and salaries ............. mil. 1960S 764 91.3 1,502 2,238 3,373 5,071 - -

Other income ................ mil. 1960 $ 315 446 704 1,082 1.624 2,420 - -
Per capita....................1960S 1,344 1.706 2,356 3,157 4,005 5,380 6,987 8.838
Wages and salaries per employe.. 1960$~ 2.759 3,492 4,774 6,247 8,232 10,925 - -
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over S.SO by lte year 2-020. when it will be about S5 peicent of ilhe rultissate level, in-icasing fromt
S 1.700 or 75 peTcent of ilhe maultistate level in 1960. Total persnal income is expected to increase at
approximately lte same rates as lte totals for lite Nation, multistate, and Basin arc-as afteci970.

(4) litipkwmnti - Civilian sauiploymnrt in the subtegion declined slightly in thle Igso*s but is expected to
revetse this tre-nd in the projected period. iticreasing wihi a ag fIt . cnt pr yea

bei%,e-n 1960 ar-d 2020: th is is at a slightly lower pace uian thte rate of employment cha-nge in lte Basin
ate- ared Nation.

Employment in export indusitrie-those selling primarily outside thea subregion-is expected to
increase at a slower late th~an export emtploynrt in thre tota) Basin area and also slower than
residentiary enmploymenat withtin Tie subregion. Thus, although lte decline in the export inidustrie
share of subregional empi'myntent is expected to continlue, it will generate rising rsonal incomes and
more demand for -eoi-ds and services within the subregion itself.

Acticulture. including forestry and fishieries, is lte major employer in the subregioa, accdunting fol.
one of erery four workers in 1960, a drop fromt its share of 40 percent in 1950. By 1990, however, tile
industry is expected to el'se its primiar) rank to both services and manufacturing, and by the year 2020,
is Projected to represent only 6 percent of the subresion's wvorlkers, lte sixth rattking industry in thea
area.

.%lnufaicturing is expected to be thNe second largest en.ployer in the subregion by 1970, and is
oypected to hold that position in fultire decades. Pulp and paper products was the largest of thea
mantdactuuine industries in 1960. but it is expected to decline in thea 1960- 70 period, losing its rank to
both food and kindled products and nonelectuic machinery manufacturing by i'970. At lte turn of thle
century. rubber and plastic products manufacturing, which increased rapidly in the 1950's and is
expected to continue this rise, looms as lite largest manufacturing employer in the subregion, followed
by no-mlectric machinery, pulp and paper products, which increases again after 1970, and food

prodcts hichis nt exected to increase in lte projcied period. Mirnng represents a small shar o

employment in the- subregion and Ls not expected to change in lte projected decades.
Of lte noncommodity industries, services a. government accouni for the major growth in

ekmployment during the projected period: services becomning lte largest single- employer in 1976.
rinance. insurance and real estate is also expected to increase rapidly. more than tripling its 2.5 percent
share of 1960 employnment by the year 2020. Wholesale anQd retail trade and construction are expected
to masitin a stead;, shtare of regional employment and transporzation-ccrumunications and public
utilities a declining share. altltougli all arc expected to increase employment in absolute terms.

2A4.2.3 Des Moines-Fort Dodge Economic Subregion (NPA Code 6, Map Code [it)
The Des Nloines-Ft. Dodge subreion inclodes 53 counties situated in lte farmlands of central Iowa, six of w ;ch

are not located in any of lte Bisin plan areas.
(1) Pop-ilation - Tile 1 A-0 populadon wvas about 1.4 milion; it is expected to increas to inore [Ilan 2.A

miillion by lite end of lte century and approach 3.3 milinbdh.ea000 nte 906 eid
tile popula3tion rose very slightly. In the projected decades lte approximate 1.5 percent annual rate of
population growth is expected to be about the samec as thle inultistale area and somewhat less than the
rates for lte Nation and Basin area. The slow growtlh of the 1950's was accomtpanied by m-bstantial
ernigrat ion-more thtan one-tenth of the. 1950 population. Net emigration is expected to stop virtualy in
tle 1960S and titen to be reversed in tile 1970-SO period. After 1980, emigrants are again expected to
outnumiber people mioving into lte subregion. slthough a smaller proportion of lte emigrants arc
expected to be between lte ages of 15 and 34 titan in thea 1950*s, when this age group represented naff
lte migrarits.

(2) Labor Force - 'Ilie labor force '.S expected to increase by sonic 60 percent between 1960 and 2000. less
than thle national, multistate and total lBasir~ changes in lte same period. The percent of population in
thle labor force follows lite same pattern exibited by other agricultural areas, a relatively hligh
proportion of men and low proportion of -won being in thie labor force. These relative :abor
participation rates are expected to continue to lte turn of tlie century.

(3) Personz.. Income - Personal income per capita is cxpected to increase at about lite same rate as in the
Nation and multistate area. although faster than in tile total Basin vrea. As higher wage industries
replace agrictilture in tlte strbingion. per capita income is expected to move close to thle national,
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Table P-55
Selected Summary Data,

Subregion 6 - Des Muines* Ft. Dodge
(NPA Code 6, Mat) Code I 11)

Unit 1950 1960 1970 19'80 190 2000 2010 2020

Population ...................... thousands 1.336 1.389 1.594 1,840 2.151 2.448 2.852 3.272
Students ...................... thousands 19 21 41 54 61 69 - -

Total, excluding students .......... thousands 1.317 1.353 1.553 1,786 2.090 2,379 - -

Male ........................ thousands 655 661 754 874 1.028 1.174 - -

Female ...................... thousands 663 699 799 913 1.062. 1.206 - -

Total. 15-69 yrs. excl. students.. thousands 870 831 952 1.100 1.257 1.437 - -

Male ....................... thousands 429 402 402 538 619 710 - -

Female ..................... thot.sands 441 429 .190 562 638 726 - -

Total, excluding rural farm ......... thousands 933 1,052 1,298 1.580 1.928 2.256 2.672 3,105

Labor Force.
Total ......................... thousands - 526 503 648 747 857 - -

Male ......................... thousands - 369 393 452 522 600 - -

Female ........................ thousands - 158 170 196 225 257 - -

Labor Force Parikcipation Rate:
Total ...... I...................percent - 60.3 59.1 58.9 59.5 59.7 - -

Male .......................... percent - 86.4 85.1 84.2 84.4 84.5 - -

Ferm'e ........................ percent - 35.3 34.6 34.8 35.3 35.4 - -

Employmein (jobs)l:ITotal ......................... thousands 492 490 5a9 656 755 863 1.001 1.148
Export ........................ thousands 232 227 250 272 293 318 - -

Residentiary ............ ....... thousands 260 264 319 384 463 546-

Toal2ZEdplo tesnsm).........thuads - :1 5 1 623 1 7 1 4.: 8 2 1.63 4

Unemploymt Rate ............... percent 1.8 3.2 3.9 3.8 4.0 4.3

Wages an ~is....... i.16 .2 .M 2,984 4.466 6.622 9.830 - -

Other income...................... ................. 53 1.496 230 3.291 4.842 - -

Per capita ................................... ........ 2.810 3,639 4.M0 5.992 7.666 9.550
Wages and salaries per employee ... 16S 351 .80 5.241 608 879 11X35 - -
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multistate and Basin levels by ilie year 2020. Total personal income is expected to rise at about .he
same rate as in the multistate and Basin are, and somewhat less than in the Nation between 1960 and
2020.

(4) Employment - As shown in Table P-55, civilian employment in the subregien is expected to reverse its
decline of tie 1950-60 period, more than doubling, from 490 thousand to 1.1 million, between
1960-2020. This is about the same rate of growth as in the multistate but slower than in the Nation or
Basin areas.

lEmplyment in industries exporting their goods or services fron the area decreased in the 1950"s,
but is expected to re:zrse this trend in future decades. Residentiary employment is expected to increase
at about twice the rate of export employment in the subregion between 1960 and 2000, about the same
relationship as in tle total Basin. By the turn of the century it is expected that there will be nearly two
rcsdentiary industry employees for every export industry worker, a rise from the one to one ratio in
1950 and 1960.

Agriculture in 1950 was the largest emnloyer of the subregion, engaging 60 percent more work--.rs
than its nearest riva, services. In the 950-60 period. agriculture declined by one-fifth, bringing it to a
level of employment about the same as services. Agriculture is projected to de-lin: furiher, while the
other industries are increasing, so that by 1970 it is expected to rank second in employment, fifth by
the year 2000, and sixth by the year 2020: decreasing from employing nearly one-third to
one-:wentiet of the subregion's workers between 1950 to 2020.

Manufacturing is expected to retain about one-seventh of the subregion's workers through the
projected period. In time 1950-60 period, manufacturers of nonelectric machinery replaced the food
manufacturing industry as the major manufacturing employer. Electrical equipmert, the third largest
manufacturing employer, experienc.-d a rapid increase in the 1950's, and by 1980 this is expected to be
the largest manufacturing industry in the area. Electronics manufacturers in the Ds Moines
metropolitan area account for much of this employment. The cnc other industry employing a large and
growing portion of manufacturing workers is the fabricated metals industry. Mining employs few
workers in tire sibregion and is not expected to gain employment through the yeas Retail trade
employed about one-sevend of the total workers in the subregion in 1960, and alhough the industry is
expected to double its employmen; between 1960 and 2020, its share of regional employment declines
slightly. Services employment is expected to increase its 1960 level 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 interval, rises front 4 to I I percent of total employment.

Finance, insurance, and real estate is also expected to increase its shsre of tire subregion's
employment in tire projected period. more th1an tripling its 1960 employment by 2020. Construction is
expected to double in the same period. about the same growth as for total employment. Wholesale trade
and transportation-contmunications-public utilities are projected to grow slowly, the latter group having
about the same amount of employees in 2020 as in 1960. Both sectors -re expected to d.!cline as a share
of enployment during the projected period.

* 2.4.2.4 Davenport-Rock Island-Moline Economic Subregion (NPA Cede 7, Map Code IV)

The Davenport-Rock IslaId-Moline subregion, straddling the %ississipni River, include.; 23 counties ill eastern
iowa. four counties in Southwest Wisconsin. and II counties in Northwest Illinois. In addition to tie
Davenport-Rock island-Moline metropolitan area, the subregion contains two other metropolitan aress, Cedar
Rapids and Dubuque, Iowa.

(1) Population - The regional population in 1960 was over 1.4 million persons, 10 percent above the 1950
level. As shown in Table P-56, the population is projected to continue rising, pass;ng 2.5 million at tie
turn of the century and approaching 4 million by the year 2020. Tie population growth in the 1960's is
projected at about I percent annually, less than that for ihe Nation, multistate, or total Basin areas.
Between 1970 and 2000, population in tlie subregion is expected to grow at about tile same rate as the
Nation and Basin area and faster than thc multistate area. In spite of the population growth in the
1950-60 period. the area showed a net emigration. Between 1960 and 1970 tile area is expected to
show a net emigration, although between !970-90 net immigration should occur. In both the
ernipration and immigration periods, 15 to 34 year-old persons represent about half the migrants.

(2) Labor Force - The subregion's labor force is expected to grow along with the population, increasing at
about the same rate as in the Nation, sligh-tly faster than in the multistate area, but slower than in the
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Table P-56
Selected Summary Data,

Subregion 7 - Davenplort-Rock lsland-Moline
'NPA Code 7, Map Code IV)

Unit 1950 1960 1970 1.980 1990 2000 2010 2020

Population.................... thousands 1,307 1.432 1.573 1.84 2,193 2.552 3.0-2 3.669
8tudents.................... thousands 20 25 43 58 63 67 - -

Total, exudinrg Students ......... thousands 1.282 1.407 1.530 1.786 2,130 2.485 - -

Male ...................... thoisands 640 693 743 874 1.048 1.225 - -

Fema-le ........ ............ thousands 642 714 787 912 1.082 1.260 - -

Total 15-69 yrs. excl.srdenits.. thousands 84.9 853 923 1.088 1.264 1.475 - -

Male.................... touscids 422 417 447 530 621 726 - -

Female.................. thou sands 427 435 476 557 643 749 - -

Total, exccluding rural farm ........ thousands 965 1.136 1.310 2.614 10193 2.382 2904 3,523

Lab~or Force:
Tctal ....................... thousands - 653 594 692 804 943 - -

Male ....................... thousands - 382 385 442 521 611 - -

Female..................... thousands - 17 20 24 28 33 - -

Labo; Fcice Pactitipation Hato.
Total....................... percenm - 61.5 64.3 62.7 63.4 640 - -

Male....................... percent - 86.2 86.1 83.3 84.0 84.2 - -

Fwtale ...................... percent - 37.5 43-9 43.0 44.0 44.4 - -

Employrmnt (Wos:
Total ....................... thousands 482 522 595 694 818 948 1.137 1.344
Export ...................... thousands 249 267 278 294 315 338 - -
Resdentiary................. thoUKKIS 233 255 377 400 503 609 - -

Total Empoyment (persons) ........ thousands - - 565 659 777 900 - -

Unemployment Rate .............. percent 2.2 3.4 4.8 3.3 3.4 4.6 - -

Personal tncome*:

Total ....................... intl. 1960S 2.310 2.972 4.597 7.1328 10,696 16,172 24.787 37.071
Wages and salaries.............i'.L 1960 S 1.660 2.022 3.1M 4.723 7.209 10.900 - -

Other incomne................mil. 1960 S 650 950 1.462 2305 3.487 5.272 - -

Per caita ..... ............... 1960$S 1.775 2.075 2.922 3,811 4.877 6,337 8.096 10,103
Wages and Salaries per enpoyee ... 1960S 3.446 3.871 5.268 6.801 8.814 11500 - -
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tolal Basin between 1960 2000. The labor participation rate in 1960 was Iigher in Ilie subregion than
in the Nation, mnlliftate. and Basin areas, ad it is expected to remain consistently higher in the
projected period.

(3) Persona! Income Personal incoive per capita has been and is expected to continue to be lower than
the levels for the Nation. multistate, and Bzsin areas. but in future decades it is projected, however, to
Prow somewhat faster titan in ite multistate and Basin areas, and at about the same pace as the national
rate. Total personal income is expected to grow at about tme same rate as in three other areas in the
1960- 70 period and at a faster pace titan that of the other areas between 1970-2020.

(4j Employment Civilian employment %hich increased at less titan I percent annually in the 1950-60
period is expected to increase at 1.7 percent ainually in the f,.ture. In the 1960's the subregion's
employm.rnt is expected to grow at :he sane rate as the Basin, faster titan the multistate, and slower
titan the national rate; subsequent to 1980. the subreion's employment is expected to grow m1tore
rapidly than in the other [hree areas. By 2020 tile subregion's employr.sent is projected at 1.3 millio,
jobs. two and a half lines ihe 1960 level.

Emtployment in export industries those selling primaril% outside the subregion-is expected to grow
more slowly titan total employnterl. While in !950 and 1960 there were less residentiary indastry
employees tian in he export indus:ries. by the turn of the century ihe residentiaty indus!ries aro likely
to employ 80 percent more woikers than ie export industries.

Agriculture. which was previously the largest industry in the subregion, lost its primary position to
both manufacturing and services by 1960. By the year 2020, agriculture is expected to decline to half
its 1060 level. reducing its share of employment from one-fourth in 1950 to one-twenty-fifth by 2020.

In iq60 manufacturing industries accounted for more employment titan any other sector in flie
subrulgion. In [ie 1950 60 decade, manufacturing in the subregion showed a 50 percent faster growth
than in the Nation and over three times the g-.ow!h in the multistate and Basin areas. Employment in
manufaciuring is expected to increase in future decades, but at a much slower Pte titan in the 1950's.

The two largest manufacturing industries of ie area are food and kindred products and nonelectric
machinery and equipment: both are industries with lo%% grow% lt potential. The food industry is expected
to remain stable. hardly increasing its employment while the nonelectric machinery industry is
projected to employ fewer persons by the turn of the century titan it does now. The electrical
machinery and equipn:ent industry is expected to almost triple its employment from 1960 to 2000,
accounting for most of the growth in tte manufacturing sector and surpassing the nonelectric

equipment industry in size of employment by 1990. Fabricated metals manufactururs also employ a
relatively large number of the subregion's workers, but they are not expected 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 nonconnodity sector, services are expected to increase by a factor of 6 between 1960 and

2020 becoming the largest engle employer by 1980. Government employment in 2020 is expected to

be over five times its 1960 level. Finance. insurance and real estate is the only other industry expected
to substantially increase its employment in the projected period, more titan doubling its share by 2020.

The other nonconinoditv industries all 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,.munic.tions. and public utilities are expected to lose in their share.

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

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

(I) Population As shown in 7Tble -57, the subregion's population in 1960 totalled more titan 2 million
and is expected te double by the turn of the century with the addition of another 2 million by 2020
when it approximates 6 million people. The rate of population growth in the 1950's e:.ceeded the rate
for the Nation and substantially exceeded the growlh in the multistate and Basin areas. Population is
expected to grow faster in the subregion titan 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 I I subregions in the Basin area. Substantial inmigration accounted for some of the
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Table P-57
Selecte Summary!Data.
Subregion 8 - Milwaukee

'INPA Code 8, Map Code V) _ _ _

uInit 1950 1960 1970 1980 1990 20,00 !Ole. 2020

Population......................thousaftds 1,676 2.096 2.5w0 3. 1612 3.789 4.384 15.218 6.U69
Studient* ...................... Ihousaods 30 45 69 77 79 84 --

TotA. excitiding students .......... thousands 1.64(1 2.051 2.511 3.085 3.710 4.300 -

Miale ........................ thousands 812 1,008 1.229 1,517 1.831 2.1230 - -

Female ...................... thousands 834 1.043 1,282 1508 1INS 2,170 - -

Total. 15-69 yrs. exclsudents thousands 1.145 1.272 1.5'v3 1U84 2.2-21 2.618 - -

Male ...................... thusand;s 561 618 7S7 0993 1,100 i ,296 - -

Femrale ...................... housands 584 654 776 943 1,134 1=32 - -

Total, exccluding rural farm ......... thousands 1,519 1,980 2,482 3.081 3,721 4.330 5,169 6.025

Labor Force:
Total ......................... thousands - 832 999 1,187 1.410 1.634 --

Mile ........................ thousands - 570 631 749 897 1.047 - -

Female ....................... thousands - 263 368 438 513 587 - -

Labor Force Participation Rate:
Total .......................... percen- - 61.8 66.2 &AA. 63.2 625 - -

Mlale..........................percefit - 86.0 86.0 83.3 81.8 81.0 - -

Femnale ........................ percen - 38.4 47.5 46.5 45.2 44.4 - -

Employmenwt (jobs):
Total ......................... thousands 719 878 1.049 1,220 1,414 1,619 1.89 2.160
Export ....................... thousands; 363 402 446 504 b62 626 - -

JRe;5dentiarty....................thousand; 356 476 603 716 852 993 - -

Total Employmnt (persons! ..... .... thousnds - - 975 1,160 134 -W .I538 - -

Unemnployment Rate ............... percent 2.* 3.6 2A 2.3 4.8 5.9 - -

Wgsadsalaries per employe.. 16$ 370 431 566 .6 .3 .1
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populstion g.owtlh in i.- 1950's. Half the immigrants were in the 25-34 :%e group in tie decade.
Immigration t. expected to continue to 1990, at which a lime a svabilization and subsequent reverse
trend is expected to occut.

(2) The Labor Force - The labor force is expected to icrease rpidly to the .urn of the century. As for
population, the subr..ion is among the leaders in expected labor force growth, almost doubling between
1960 and 2000. The annual rates ofgrowth of the subregion's labor force is expected to be hichet than
:n the Nation. multistate and Basin aeas between 1960 and 1990, 2nd slo% cr than the Nation, but at
the same pace as the multistate and Basin areas after 1990. The participatimn of the population in the
labor force has been hieher than the ra1e in the Nation, nultfistte, and.Ba.in aras, and is cxpected to
remain higher, even though it declines afte; 1970. Both men and women h2ve higher labor participation

tes titan in the Navion. muijistate, and Basin area.
(3) Income - Personal income per capita, in 1960. was S2,5C0. nearly 10 percent higher than tie k'vet for

the inuilistae area, and close to 5 percent hiigb r than the national level. These relationships, lZwever,
are not expected to contin-ue. After 1 7O, thW subse-ion's per capita income grows at a relatively slow
pace, and by 19S0 its projzcted level efab,,,t S4,000 'ails beilw lite national and ntu~istate levels. This
occurs partly because of a shift in employmrient towards low wage industries. Total persoral income in
the subregion, on the other hand, is expecwed to irnw at about the same rate as in the three areas due to
ite relatively rapid increase of the suhrfon's population.

(4) Employmen-z - Civilian employment ire the subreon is expected to continur increasing, but not as
rapidly -s the 1950-6 annual rate of rmni than 2 percent. The projected annual rate of increase is
close to that exiected for the Nation but h.gher than rates expected in the Iota Basin and multistate
areas. The subregion's employment in 1960 was approaching the 900,000 mark, over one-fifth higher
titan it. posi0ion 10 years before. By the turn of the conisutr it is expe:ed to nass 1.6 million and by
2020 to approach 2.2 million. The =!cvt_ .81.; subregion ismore than those
of the multistate and Basin areas, but lower than the national rates between 1960 and 2020.

Employment in industries wiportigg their goods or services from the subregion has increased at a
faster rate tlitan in the total gasin and is projected to continue tha t-end. Residettiary employment is
also expected to incrcase-about half agairt as fast as export employment. In 1960, six workers were
eneaged in residentiry industris for every five export industry workers; the ratio at the turn of the
centutry is expected to be eight to five, due to increasing incomes of persons n tie subregion and tE-
rising demand for services from both tite public and private sectors.

Agriculture e.utployed less than five percent of the subregio's emp!oyment in 1960 and is expected
to lose employment at a slow rate in the future. Minitg is expected to increase its emnployment
gradually but will continue to have a small share of tle subregion's employment. Manufacturing is by
far tle largest indestry of the subregion, accounting for more than one-third of the employment in
1960. While increasing sligttly in tle 1950's, manufacturing decteased as a proportion of the
subreg un's employment by about 6 percentage points. Employmept is expected to continue to rise in
the future., even at a more rapid pace than in the 1950-60 period; however, it wilt continue to decline
as a share of civilian employntent, accounting for less titan a quarter of employment in the year 2020.

Nonelectric machinery, electric machinery, and transportation equipment are the three largest
manufacturing industries. together employing half the manufacturing workers in 1960. The electric 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 to employ more workers titan nonelectric equipment by 1980. Food and kindred products
and printing and puolishing are the two largest nondurable manufacturing sectors. In both, employment
is not expected to change and thus decline as a portion of total employment.

Services is currently tte largest nonconimodity industry and is expected to become a larger

employer than mantfacturing by 1990. The industry is expected to grow to four and a half times its
1960 size by the year 2020, employing more than one-third of tle subregion's workers in that year, as
cotpared to one-fifth in 1960. Trade is the second largest noncomnodity industry in the subregion,
but Ih is expected to grow at a slightly slower rate than the subregion's total employment. Government,
fiance, 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 niost rapidly
growing employer. Transportation, communications, and public utilities are expected to increase ha
their employment slowly, wltile declining in their relation to total regional employment.
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2.4.2.6 Chicago Economic Subregion (NPA Code 9, Map Code VII, ,

The Chcagc subregion includes 13 counties in the nonhcastep part of Illinois, and eight o.ounties in the
northwestern section of Indiana, one of which is outside the Basin plan areas. Included int the subregion is tile
Gary-llammond.East Chicago, Indiana metropolitan area (part of the Chicago consolidated .arca) which, ,omb.-'
with the Chicago metropolitanr area, constitute3 the third largest population compiex in the Nation.

(1) Population - The subregion has over one.:hid of the Basn's total population. As shown in Table 1i'-58,
the population in 1960 was nearing 7.7 million, and by the turn of the century 1s expected to pass 14
million, approaching 20 million by the year 2020. The projected increase of more than 1.5 percent
anrually is about the same as the naional and ttal Basin increases but larger than tht expected fior the
multistate area. The 1950-60 growth in population was about 2 percent per year. This growth was
accompanied by a net immigration aniounting to 7 vercent of the 1950 populatior.. Most of the
migrants were in their prime working ages, 25 to 34. From 1960 to 1990 the immigration is expected to
contihue, but at a reduced pace. Also, about half the migrants are expected to be between 25 and 34
years old.

(2) Labor Force - the changes in labor force reflect the population trends. At the turn of the century, the
subregion is expected to have 5.5 million persons in its labor force, almost double the !960 level of 3.2
million. In comparison, growth in the subregion is projected to be slower than the Nation, faster than in
the multistate area, and about the same as the total B-sin area between 1960 and 2000. Both men and
women have a higher labor participation rate than in the Nation, multistate, or Basin areas. The
subregion's labor participation rate is projectcz to decrease slightly after 1970, reaching the same level
as projected for the entire Basin by the turn of the century.

(3) Income - The subregion's personal income per capiha was S2,900 in 1960, 25 percent above d:e
national level. However, the subregion's per capita income is not expected to grov, as fast as in the
Nation -nd multistate areas. Thus,1the level of S10,800 which il is expected to reach by the year 2020 is
oniv slightly higher than in these other areas.

(4, Employment - Civilian employmept to:ai!ed 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,
and Basin areas in the past, is expected to grow more slowly in the future, as surrounding areas improve
their capability to attract new job opportunities. However, even by the year 2020, the subregion is
expected to have more than one-third of the River Basin's emphuyees.

The subregion's export employment rapidly grew in the 1950-60 decade; however, this growth is
projeced to slow dowu. Residentiary employment in the subregion, as in other areas, has increased
more rapidly than export employment and is expected to continue adding to its lead. The ratio of
export to residentiary employment in the subretion is projected to be about die same as in the Basin as
a whole, rising from IA employees for every export worker in 1950 to 1.7 to I by die turn of the
century.

Agriculture und mining employment represent small shares of the subregion'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 years progress. Manufacturing, employing more than I million workers in 1960 is

the largest employer in the subregion. The Chicago subregion has accounted for half the Basin's
manufacturing employment, one-third the multistate area's manufacturing, and about 7 percent of
nationcl employment in manufacturing. However, partly because of a general tendency for
manufacturing t3 become more widespread geographically, a relatively slow growth has been projected
in the subregion's manufacturing so that by the year 2020 it is expected to account for 32 percent of
the multistate manufacturing and 5 percent of the national 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
empioyees hv the turn of the century.

Th., manufacturing of fabricated metals, currently the second largest manufa!uring industry, and
alsz, projected to increase more rapidly than total manufacturing enployment, is expected to reach
200,0VC employees by the year 2000. The nonelectrical machinery and equipment industry, the third
largc.st 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

P-95



Table P-58
Selected Summary Date,
Subregion 9 - Chicago

(NPA Code 9, Map Code Vill)
061d 1950 1960 1970 1980 1990 2000 2010 2020

Population.................... thousands 6288 7.656 8,774 110,467 12.370 14,290 16.722 19.601
Students ............. ....... thousands 51 59 89 115 130 159 - -

Total, excluding students ......... thousands 6,237 7,597 8.685 10.352 12Z240 14,141 ~
Male ...................... thousands 3.083 3,733 4,246 5.082 6,032 6,9-94 - -

Fenglii .................... thousands 3,154 3.865 4.4.19 5.271 6,208 7,147 - -

Total, 15-69 yes. exci. students., thousands 4.490 4,893 5.55 6,593 7.626 8.881 - -

Male.................... thousands %'210 2,387 2.722 3,226 3,758 4,393 - -

Female.................. thousands 2.780 2.50% 2.863 3,367 3.868 4,488 - -

Tctal, excluding rural farm ........ thousands 6,155 7.530 8.072 10.390 12.304 14.236 16,673 19,557

Labor Force:
Total ....................... thousands, - 3,s83 3.584 4,181 4.811 5.540 - -

Maioe....................... thousands - 2.129 2.311 2Z697 3,105 3,580 - -

Femnale ........ ............. thousands - 1.054 1,272 1.484 1.706 1.960 - -

Labor Force Participation Rate:
Total....................... percent - 63.0 64.4 63. 6 63.3 62.5 - -

Male .......................... percent - 86.0 85.7 84.2 83.1 81.9 - -

Femole ...................... percent - 40.8 44.5 44.1 44.1 43.7 - -

Employment (jobs):
Total... ................... thouzanids 2.790 3,330 3,728 4,243 4,878 5,593 6,502 7.411
Export...................thousands 1,310 1.551 1,639 1,754 1.897 2.057 - -

Resdentway ................. thousands 1.480 1,779 2.089 2.489 2.96 3,537 - -
Total Employment (persons) ........ thousands - - 3,467 !.'q3l 4.W34 5.313 - -

unemployment Rate .............. pefcent 4.0 4.2 3a3 3.6 3.7 4.1

Personal Incomew:
Total ....................... mil. 19W0$ 16,072 22,233 34,176 48,929 70.086 101.411 147,308 211,157
Wages and salaries............. mil. 1960 S 11,642 16,089 24.436 34,250 48.009 69.466 - -I

Othqr income ................ mil. 1960$ 4,429 6,144 9.740 14,679 22.077 31.944
Per capita .................... 1960$ 2.556 2,904 3.8K5 4.674 5.666 7.097 8,809 10,773
Wages and salaries per employee ... 1980$ 4,172 4,831 6.555 8.07? 9,843 12.420 - -

*T Reioa Trd etr ISUI -. T
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little ciange of employment through (lie year,, while food and kindred products fall below their 1950

level of employment by the year 2001. reaialing a level of 105,000 employees. Printing and publishing,
which had just below W0O00 employees ii 1960, is expected to pass 110,000 employees by the turn
of the century. Other important innufacitming indlitries in the subregion are transportation
equipment, chemicals, apparel, and instruments. Of these, instruments manufacturing is expected it
grow rapidly, while chenicals and transponation equipment grow slowly, and apparel declines relatively
rapidly.

Among the noncommodity sectors, services represent the maior employer, increasing by nearly 40
percent in tile 1950-60 decade. By 1990 the industry is expected to be tie largest employer in the
subregion, accounting for almost .5 million jobs aid, by the year 2020. being three times its 1960
level. Finance, insurance and real estate and goverment are also expected to grow ra0.idl,, rising from
one-tenth 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 I
million workers.

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

2.4.2.7 Peoria Economic Subregion (NPA Code 10, Map Code VII)
Tile Peoria subregion iocludes 30 counties in the middle of Illinois, thiee of which are outside tile Basin plan

areas. In addition to the Peoria metropolitan area, tile subregion includes three smaller metropolitan
areas-Chamapaign.Urbana, Decatur, and Springfield.

(1) Population - In 1960 the subregion included nearly 1.5 million persons, 10 percent more than in 1950.
in the coming decade the population is projected io increase about I percent annually, slower than tie
rates for tile Nation, multistate and Basin areas. After 1970 the subregion's population gain is expected
to be about equal to that in the other areas, passing 2.5 million in 2000, and 3.5 million in 2020. The
population gains have been and are expected to continue to be accompanied by a net emigration, most
of which is in the young adult class between 15 and 24 years old.

(2) Labor Force - As shown in Table P-59, the labor force is projected to grow vey slightly during the
1960's but to shov' an increase thereafter, approaching I million by the turn of the centuiy, nearly
400,000 more than its 1960 level. The labor participation rate in the subregion, for both men and
women, has 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.

(3) Income - Personal income per capita in 1960 was S2,200 lower than that of the Nation, multistate, and
Pasin areas; it is expected to remain relatively low, reaching $6,300 by the turn of tie century. Thisgrowth is slower than in the multistate area and Nation, but faster than in the Basin area.

(4) Employment - Civilian employment in the subregion is expected to approach I million by the turn of

the century and rise to 1.3 ini'!ion by 2020, nearly an 800,000 increase over the 1960 level of over
500,000. The rate of employment increase is expected to be slower in tile 1960's than in the Nation,
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 in the 1950--60
period; it is expected to maintain this relationship to tie turn of the century. The Peoria subregion was
the only one in the Basin in which export employment increased faster than residentiary employment in
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 I
in 1960 rises to 1.6 to I by the end of the century.

In 1960, agriculture accounted for I I percent of the subregion's jobs, a decline of 5 percent in the
1950-60 period. In the future years, agriculture is -xpected to continue its decline both in numbrs
employed and as a percent of regional 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 declinng share of tile
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 V1I)
Unit 1.950 1960 1970 1 I3S0 1990 2000 2010 2020

Populat.'on.................... thousands 1,334 1.470 1.616 1,937 2,251 2,621 3.079 3,645
Students ..... ............... thousands 33 45 71 100 99 108 - -

Total, eycluding students ......... thousands 1,301 1,425 1.545 1.837 2,152 2,513 - -
Male ...................... tnousands 642 692 735 892 1,053 1.233 - -

Femnale.................... thousands 659 733 810 944 1.099 1,280 - -

Total. 15-69 yrs. excl. students., thousands 882 883 942 1,134 1.297 1,521 - -

Male.................... thousands 433 424 443 549 634 746 - -

Female.................. thousands 449 459 499 585 663 775 - -

'Total, excluding rural farm ........ thousands 1.098 1,283 1,454 1,800 2,126 2.5W8 2.976 3,553

Labor Force:
Total ....................... thousands - 573 577 678 804 953 - -

Male ....................... thousands .- 395 372 430 514 609 - -

Feman'i..................... thousands - 178 205 247 290 343 - -

Labor Force Participation Rate:
Total....................... percent - 60.4 61.8 60.2 62.4 63.0 - -

*Male....................... percent - 84.9 85.6 79.6 82.2 82.6 - -
Female ...................... percent - 36.8 41.1 42.3 43.8 44.3 - -

Employment (jobs):
Total ....................... thousands 491 524 584 696 816 958 1.125 1,311
Export ...................... thousands 221 246 265 296 327 375 - -
Residentiary................. thousands 270 278 318 400 489 583 - -

*Total Employment (persons) ........ thousands - - 543 661 775 910 - -

zUnemployment Rate .............. percent 3.2 4.2 5.9 2.5 3.6 4.5 - -

Personal Income:
Total ....................... mil. 1960S$ 2,430 3,219 4,782 7,403 11.004 16.598 24,793 36,443

cWages and salaries............. mil. 1960$ 1.794 2,360 3,443 5,224 7,593 11.403 - -
Other income ................ mil. 1960$S 636 859 1,339 2.239 3,411 5.195 - -

Per capita .................... 1960$ 1,821 2,189 2,959 3.853 4.888 6.333 8,052 9,997
Wages and salaries per employee .. 1960 S 3.652 4,505 5,900 7,510 9,306 11.903 - -

A~l~lcc1O tehBn

4I
Figue P-3. pperMissssipi Rver asi EcoomicSubegion10

rI
PL9



Nonelectric machinery and equipment is the largest manufactu ring industry in t,.e subregion, and is

expected to remain so through the turn of the century, even tlot.:h it is projected to grow more 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 fabricated metals industrie. also have large numbers of employees,
and the latter is piojected to grow relatively rapidly. Growlth in the primary metals industry is expected
to put it among the larger manufacturing industries, reaching 13,000 employees by the yea, 2000;
services, now wconti 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 noncomnmodity industries, but it is not expected to increase
as rapidly as total regional employment. Wholesale trade is expected to increase more rapi!jy 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 rapidly thtan regional employment until 1990, but to slow down in
its growth thereafter. In numerical terns, construction employment is expected to increase to two and a
half times its 1960 level of 30,000 by the year 2020.

Government is expected to be the most rapidly growing sector in the subregion, reaehing 165,000
by the year 2020, six times its 1960 level; it is expected to rise fron 20 to 30 percent of regional
employment. 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 employment 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 ef regional employment from over 7 percent
in 1960 to 3 percent iii the year 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 :he eastern
portion of Missouri, six of which are outside the Basin plan areas. Although most of the counties arc agricultural, the
economy is dominated by the urban.industrial complex of St. Louis, the ninth largest metropoli :'n area of the
Nation.

(1) Population - The subregion's population, which was 3 1/3 million in 1960, an increase of more than 10
percent over the 1950's, is projected to 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.

(2) Labor Force - The labor force in the subregion is expected to grow less rapidly than in the Nation,
multistate, and Basin area, increasing from almost 1.3 nillion 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-' than in the Nation or multistate area but lower than in the total Basin area.
This relationship holds true for both men ad women.

(3) 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 projected to increase
slower than in the Nation and multistate area, but faster than the rate of increase for the Basin beween
1960 and 2020. As shown in Table P-60, in 2020, per capita income in the area is expected to approach
S9,700, compared with $2,200 in 1960. Total 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.

(4) Enployment - Civilian employment in the subregion is expected to increase from over I million in
1960 to over 2 :nillion at the turn of the century and to approach 3 million by 2020. The projected rate

of the subregion's employment change is higher than that of the multistate area, about 'he same as the
Basin's but lower than in the Nation. In the 1950-60 decade the mbregion's rate of employment
growth was lower than in the other areas.

Export industry employment grew very slowly in the 1950-60 period but is expected to rise mote
rapidly. Residentiary industry employment is expected to grow faster than in the remainder of the
Basin, as well as faster than export employment. Thie amount of residentiary employment in relation to
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Table P-60
Selected Summary Data,
Subr,-jion 11 - St Louis

jNPA Code 11, Map Code VI)

Unit 1950 IWM 1970 190 1990 : =010 2020

Pont-Uzion- ..-................-. -. aodt 3.002 3.329 3.829 4.354 5.065 5.645 6.734 7.785
Students .................... thowands 29 44 89 123 '26 140 - -
Tote. excrudcg ud ents ........ t..to nds 2.973 3.285 3.740 4231 4.,929 5.705 - -
Mit...................... .thoands 1,4W 1.591 1.504 2.09 2.423 2,804 - -

Fem-,.................... Z.hcunds 1.00 981 1.106 1.264 1.466 1.697 - -
Total 15-69 yn. exdL students.. cfusans 2052 2052 2.30 2.611 2.996 3.4*3 - -

IA39e ..... ............ thousands 1,513 1.694 1.935 2.172 2.516 2.901 - -

Fe-rle .................. thousxds 1.053 1.071 1.197 1.347 1.529 1.766 - -
Tot.l. exckxfsMg rxx* Inm ........ thou¢._s 2.54-9 9 034 373 4,137 4.851 5.635 6.542 7.612

Labo rwc
T ota ..... . ................. t ousands - 1.255 1.3X 9 1 5 W 1 .803 2,1 09 - -

.,ale ....................... trzusds - 851 83 1.005 1.155 1.358 - -

Fem .......-.............. t ands -- 403 46 563 6, 750 - -

Labor Formc Parizf:aton Rate:
Tota ........................ .. rcn - 58.4 59.6 60.2 60.3 61.0 - -

... .... ..... -- -----.. .. p cnt - 826 02 79.8 79.0 M0.3 - -

Fe ,wt e ............ .......... - c a t - 3 4 40.6 4 1.9 42.4 42.5 - -

FfnolymelI #f5obd
Total ........................ thunds 1.144 1.175 1.356 1,.55 1.822 2.110 2.422 2.770
E xp -ort .. .............. ..... t sa 540 54 - 587 616 678 760 - -
Re d nary ................. tioaswads 603 623 770 9ES 1.144 1.3w0 - -

Total Enviotnumt Ipesonm ....... ..thasands - - 1.316 1.50 1.731 2.005 - -

Uoeran'yenrr Pate ........ perct 4.4 4.6 39 4.0 4.0 4.9 - -

Pesoa Incomw
Tot ....................... .il. 1960S 5-199 7.181 11.113 1.567 24214 36.04 52.568 75.342
WVages and salaries ............... n93. 19ZO0S 3851 5.028 7.568 11,34 16.465 24,511 -

Oher incoame.. ............... mL 196S .50 2.153 3.445 S.229 7.748 11.535 - -
Per caita .................... 116CS 1.7-9 2.1 7 2-903 3.805 4.781 6.167 7.820 9.678
Wages abd sa2~es per enoyee 19609 3Z367 4=2 5.653 7.159 9.037 1 1.6 6 - -
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Figure P-34. Upper Mississippi River Basin Economic Sub-egion 11.
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IPuO.; eml~mn jse.icwe to iruinanas bo t sidevrary peafhti.%pwIm3ci~e n F)60;o
nily nine co f nv by the turn of the ventur,.

Apicultural empkiymen declined by more th:- one-third during tha dc3de of the lqSI'i
decrewig its A=ere of the subreioris employmxnt fwm 2 to 7 percent. A continued, but- net as
prc.cpt tiais define in .agnmulure is prjed.vd. that tr indus:ry empoment drops ba . nothud thrd
to the yeaw 2000, declining to "- than 3 pet..nt of ernploym"r . Mining empoyen-.t dropped to I=s
than 14,000 in 1960. half i s 1950 kLrel. bwa it is na expecred to decline fu:tir in the future.
1anuficturig is the lax-ves empqr in the subre ion. it prmided narly, 330.000 jobs in 1960. 3
qunter of total empilomnten.. While it is exlpeled to grow to approach halfa millikn jobs by 2020. this
indic-tes a fIl to 20 p,Lentf the subregion's employment.

Te larest manufacfuring Indusiy is trarispo tarion equipment which, partly becais, of i"c
aerosce nanufactuering 3cthr-t' in the St. Louis area. increased by two-thirds in she 1950 60 icriod.

Te industhry is projected to pass S5,00 emploes by -he year 2000. 60 percent more than ih-: 50,000
level m 1960. Food and Lindrd produtis manufa.turing s the seCund Lmr es n.nufatun indibily
in 1960. llo xere. tmplo)T.nt in this seciot is not expcted to inc-rase in the future. se that it .cdes
its .ank to nonweank m.chiner. which h. expected to double :n emplufment durin the 1960 ?A)00

Otherh bree manufacturing industries in this di-csirad ar= are prinazy and fabricated metals.

e&earkal equipment, chemicals, and printing and publishing all expected to inLat. in emplo went,
while appare, kather ad prAtics products and stone. cla and glass producis a1e all expected to
decrease in employment size in the 1960-2000 period.

Set.-ices. ranking second to manufacttring in employment in 1960, is pitietted to be in first pb3e
by 1980. Betw-en 1960 and 2020. serrices is expecaed to increase by a factor of narly three. growing

from 240,000 to 950.000 and rasing its share of regional employment from one-fifth to more than
one-third. Retail trade is .xpected to alviost double from 180.000 to 350.000. between 1960 and 2020,
but in spite of this growi, 6s proj-cted to decline as a awre of the subregion's total employment.
Wholesale trade is x.ected -to triple in the same pefiod. slowl) increasil itm share of emplo nent to

1990. Goverrner: is expected to be the fastest growing emplo)er in the area increasing by a faCtor of
fnv between 1960 and 2020. This growth from O57.000 to 335,000 indicates that is sharcof the
subr on's.gnploymert rises from 5 to 12 percent.

Finance, insurance and real eslzte is expected to grow by three and a half times between

1960 2020. rising from 50.000 to ovewr 225,000 and doubling its 1960 share of 4 perfent of regional
employment by 2020. The construction industry is expected to empiu% almost tmice as man% uoikers
in 2020 as in 1960, increasing to more th.n, 120,000 but remaining at about a constant 5 percent of the
sub -cgions cmp!oyment. T.asportation, communications and public utilities is expected to deline
front about 8 pcrcent of 1960 regional employment to 4 percent by 2020, while retaining a nearly

constan: level of woikers at just belov, 100,000 through the entire pzriod.
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Section 3

AGRICULTURAL ECONOMY-OF THE
UPPER MISSISSIPFI RIVER BASIN

3.1 Introduction

3.1.1 Objective and Scope of Study
This discussion of tile agricultural activity withip the Upper Mississippi River Basin foi spcofiL future time

periods pru-.ides a ba.is for estimiating the aglicultural land and water need. to'me.t the publi,, deand for food aP.d
fiber. ProjeLons of tie ag-icultural economy suggest land-usc and rop-distribution pattcns, estimate tle rulal farm
population and employnent, and provide an evaluation of total agricultural produ.tion in the Basin. The dire.t
purpose of these studies is to assist in evaluating the inipurtance of alternative water iesum,c imestment programls
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 suppl)
potential-that is, the productive capacity of the Basin, and then point out ways Basin farmers might .house to
meet demands considering the-resources at-their disposal and the costs they must sustain.

Essentially, this procedure followed three phases. First, estimateb were made of national requicrments for food,
feed, and fiber and the iegional location of tile production. Based on the national requirements for the years 1980.
2000, and 2020, USDA estimates were made of the share of national demand for various agriultuial pruducts %w.hih
will have to be supplied from tile Basin. This estimate reflects the ,omparative advantage of this Basin in ieed
production relative io other regions of the -countfy the interregional c.umpetitivc fa,.to:s suJi as land piudutiitt
and processing and marketifig costs. Second, tile proCedure required an analysis of the prudu,.tive ,capa.it) of the
Basin service zrea to produce food and fiber. This involved ain estimate of the ) ields of the %ariuus rops w hidi ,uuld
be expected from the various soil groups and tile costs of obtaining those yields under average weather and
management conditions. Third, tile deman3 and supply possibilities %%ere brought together in a unputerized-
analytical system designed, to simulate the decision process of the producers %ho ontiul the rcsuues and have to
incur the costs of meeting the demands. The results of tile .omputer program provided tlh. estimates of productiun
of tile several crops in the various regions of the Basin. Labor requirements were derived froua the .rup pattern irnd
associated crop and livestock production. Population estimates were derived from tie emplu iient patitn.

3.1.2 Relationship to Appendix N, Agriculture
The information contained in this part of Appendix P, provides a summary of the agrrculttual ec,.unom and

some additional detail on projection methodolog.. It was considered that those using this appendix would be
concerned with methods and projection figures, while those using Appendix N %uuld be prinaril) interested in tlre
agricultural economy and in the signif.;.Ince of wvater resources for that sector. Therefore, at this point, Sec.tion 3
does not discuss tile water resource potential for agriculture, however, Section 9 of Appendix N does dis.uss tile
impactu of the proposed plans of water resource development on tile several ec.Unuli, secturs, including agriulturc.

3.2 Methods and Assumptions

3.2.1 Basin Geographic Organization for the Study
Sektion 2 of this appendix provides fill discussion of the spatial organization of the Basin and the following

stnimarizes that information. Figure P-3 indicates tile geograpihic location of the Basin plan areas. Figure P-23
indicates the location of the economic subregions.

3.2.2 Methedolo~licai Approach
Fur explicatoly purposes this methodolog) dis.ussion eiliphabizes the projetions of demand for, and productioni

of. feed grains.
Feed-grain demand and roughage needs depend or, the expeted .onsumptiun of livestuk produ,.ts plus export

demand. The Economic Resfarch Servi.e estimated that the national demiand Io meat, milk and eggs %ill inc.rease
about three times by the year 2020. Part of the national demand wvas then allocated to lte Bamai, one of the 16
major water resource regions in the United States. The allocation %as based on historical trends in regiona
production, with special attention to regional shifts in production and in the export balance.

Feed-crop production was estimated on the basis of the livestock pruduct requirements, acc.ording to the ration
dednied most applicable for eaci region. The feed-gri levels reflect estinates of fututie Iesto.k feed effi,.iencies in
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conventing feed into livestock products. hrpioved livestock breeds, better feed man:mgcment, and improvements in
crop varieties are expected to reduce the feed-grain requirements per unit of livestock products produced. In
accordance wih these considerations, and following the expected substantial rise in meat consumption, the
requirements for feed grain in the Basin were estimated 'o increase in 2020 to about two and three-quarter times the
1959-61 average production.

While this report presents- results in terms of feed grain, fcod grain. roughage, and specialty crops, the projection
technique required estimates of specific crops. Feed grains, for example, consist of corn grain, sorghum grain, oats
and barley in varying proportions according to the livestock enterprise and the climate and soil potential for
producing the crops. Thus, the demand side of the study was translated into tle production fraimework in terms of
twelve different crops, including whea, and soybeans. hay, pasture, and silage as well as the-above feed crops.

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

Land Resource Areas may involve al, or part-, of several countie. Each area is characterized by simuilaity in
climatic conditions and contains soils of a connon origin. (See o ussion in Appendix N, Agriculture, and
subsection 3.3.3 of this appendix.) Land Resource Area 90, for example, identifies a group of soils found in central
Wisconsin and Minnesota. This region generally contains relatively poor soils and experiences a cool, short growing
season which imposes severe restrictions on agriculture. Land Resource Area 108, on the other hand, identifies a
group of soils found in central Illinois and Iowa. The area is characterized as generally containing fertile soils and has
a climate conducive to bountiful production. With a favorable annual precipitation pattern, it is one of the
outstanding graiitproducin. regions ofi the world.

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

(I) Wet.- needs drainage.
(2) Droughty - needs irrigation.
(3) Flood plain - could benefit front flood protection.
(4) Erosion problens associated with slope characteristics and soil texture.
(5) Other factors, such as chemical limitations and stoniness.

Not 'ill of the land inventoried in the USDA investigation will be available for agricultural production in 1980,
2000, or 2020- Land requirements forurban 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 planning agencies, this trend
is likely to continue (Table P58). 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 each LCU group available for crop production, the yield potential was estimated for each crop and pasture
Pise, considering the fertilizer requirements associated with each crop. The projected yields were based on expected
technologicai changes and represent average normalized yields that reflect the normal climatic, disease, and insect
hazards that are expected to affe'r 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 which 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 contaias a soil group, designated
72, which is well.drained, course-textured, shallow to bcdrock-a gravel soil of the uplands. If by chance it were

placed into production of 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 certain costs
and with corresponding yields. The question is to determine what the rational farmer, trying to maximize his return,
would choose amome these various alterrtatkhs coi: dering his soils and costs, the murket demands, and his ability to
compete. Over the long run it was assumed that the farmer will tend o choose that set of crops which will be most
economical in the use oi the resoure'-:s at iis disposal. Over the long run the various alter.-atives 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 to make projections. The substitute for this economic process is a computerized program designed to
simulate the process of choosing from among t'.c various alternatives. The program is the computer's form of tile
economic budgeting process wherein the resources and-associated costs and yields are brought together, compared,
and the laast eostly set of crops in terms of resource use, identified and selected as representing-the results of the
farmer's decision process.

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

As must be evident, the basic space.geographic tool for the agricultural analysis is the Land Resource Area.
Information must be provided, however, on the Basin plan area delineation as well as by economic subregions. (See
Figures P-3 and P-23 and discussion in subsection 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 land acreage, and
the acreage, yield, and production of each crop.

The projection of livestock production was made by several classes of livestock-and by Basin plan area. Tile trend
of production was determined for each Basin plan area for beef and veal, dairy cows, sheep, hogs, and for poultry
and egg production. These trends were then related to the produclion of- feed crops in each Basin plan area. Thus,
the projection of livestock was tied to both the historical market and production relationships and to the projccted
location of production of criticalteed crops.

Following the projection of crops and livestock, it was necessary to determine farm employment and population.
Farm employment estimates were developed from the crop production costs which were associated wi:l the specific
acreages and crops which came into the solution. For example, in 1980, it was projected that corn grown on LRA
108, LCU Group 3, would take about 5'1 man.hours per acre. By estimating the labor requirement for each crop in
the same way, it was possible to compute the total hours 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 employee 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 Iloc

-Committee productivity projections in conjdnction with Basin production. Population was derived fruni
employment on the basis of historical employee/population ratio extrapolated to the year 2020.

The preceding outlines 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 identify
water resource problems associated with agriculture. That appendix suggests ways in which water resource
development might affect Upper Mississippi agriculture, the farmer, and tl,e people who depnId on that area for a
food supply.

3.2.3 General Assumptions and Limitations

The projections of agricultural activity in the Basin 'vere made on the basic assumption of a growing and
ipcreasingly prosperous population which will demand more and more goods and services. The speciic assumptions
av- within the context of tile outlook for the United States as suggested in Section I 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-chemlical
fields. No doubt, pressures on resources may well induce new, unexpected changes in technology, in plant 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
milieu within which this Basin will find its markets. This is the sotrce 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 vere provided for Basin studies.

Perhaps the most important assumption in this study is that market forces will play an increasing part in the
decisions of frmers. While the impact of present trends in government programs influences the projections for 1980,
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and to a lesser extent for 2000, the projections for the year 2020 represent the market place in action. Society may
desite the agricultural economy to develop otherwise. By providing an analysis based largely on economic criteria,
society will have a better basis for developing and choosing otler, and perhaps more rational, ac:ont programs.

The critical assumptions used in 'this study are outlined below. Beginning in subsection 3.6. 1.I is a discussion of
the effict of changing sonic of the most critical assumptions.

(I) Assumptions that affect deman-d for foo-J and fiber.
(a) The national population will increase between 35 and 40 percent during each 20-year period.from

1960 through 2020 as shown in Table P-61.-At this rate, the p6pula-tion level for 2020 will be-1 70
percent above the 1960 level.

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

(c) I ecreased per capita food consumption will occur in lower income groups until 1-980.
(d) A general shift in consumption patterns will occur over time. For example, people will probably

consume more beef and poultry relative to dairy products.
(2) Assumptions that affect the supply of food and fiber.

(a) Basic agricfittural land availability will be in accordance with the National lnveriory of Soil and
Water Conservation Needs with appropriate adjustments for projected land withdiawals for urban
and other uses. Table P-58 indicates projected urban lard use.

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

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

(d) Farmers will continue to incur cobis to pievent significaiht losses of soil producing capability
through erosion, depletion, infertile outwash, andother factors causing deterioration of soils and
reduced yields over the projection period.

(e) In order to demonstrate the potential economic impact on agriculture of water resource
development programs (irrigation, drainage, and flood protection) projections were developed for
two alternative assumptions about water resource oevelopment: (This portion of Appendix P is
concerned only with "I" below; see Section 8 of Appendix N, Agriculture, for more detail
concerning "2" below.)
I. No additional water resource development beyond that for which construction planning finds

had been appropriated in 1966.
2. Water developments permitted freely wherever they would permit reduced onfarin costs or

where required to meet production demands placed on the Basin.
(1) Over the long run, it was assumed tha, farmers would tend to organize their resources to minimize

pioduction costs and thereby take advantage of the Basin's comparative advantage for agricultural
production. However, it was firther assumed that changes would not occur in any drastic or
dramiatic way. Thus, friction elements were interposed to-require at least 50 percent of Zhe 1959
production on any land resource for 1980, about 25 percent for 2000, and no restrictions in 2020.

(g) The institutional framework of the Basin and the Nation are assumed 'o remain relitiveiy constant
over time.

The major limitations exisiing in the study and tl~is report are: (I) the assumptions express relationships that I
may not hold true in the distant fulure due to currently unforeseeable 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) .......................... 180.0 241.3 333.0 460.6
Personal income (billion 1960 dollars) ............ 399.0 989.5 2,218.4 4,854.1
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asumption changes on the budgeting mldel are not known in sufficient detail, and (3) the arra) of relevant
alternattves, other than water resource development piojecs,fou prudution .ist rcdutiun, and for meeting fiuod
and fiber needs are not considered adequately.

3.3 Agricultural Characteristics of the Basin

3.3.1 Climate and Toporaphy

The distribution of rainfall varies considerably within the Basin (fIgure P35). Annual precipitation ranges from
less than 25 inches in the headivaters areas to more than 40 inches at the confluence -,ith the Ohio River.
Cold-to-warm temperatures, dry-to-humid climates characterize the region. Winters are _uld and summers warm or
hot. A greater proportion of the rainfall occurs during the-spring and summer seasons.

Frost.frecperiods are extremely short in the northern part of the Basin (Figure P-36). I the northern part of
Wisconsin, the average frost-free period is less than 100 days. In lower Illinois tile growing season is twice as long.
Average frost depths are more than 3 fEet in upper Minnesota and-Wisconsin and are less than I four in Missouri and
lower Illinois.

Wide differences in precipitati,.l and-temperature have a pronounced effct, on the adaptabilit) of crop and
livestock-production to~specific areas. Likewise, the climatit. differemes have a signifitant effect on the formatk n of
the soil, runoff, erosi i- infiltration,-and leaching.

The Basin is characterized by large areas of nearly level to gently rolling plain.. Only occasionally small amounts
of land are found with steep slopes. Tht. e occur mainly in tile unglaciated area of southwest.rn Wisconsin and
northwestern Illinois.

3.3.2 Type of. Farming Area

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

The Corn Belt area is important not only from the feed-grain producing standpoint, but is equally important for
is,'feed.livestock production. The dairy region is located near some of the major dairy product markets. The soils
and the growing season in the northern region of tile Basin are well suited to a pastoral agriculture. Ty pc-of-farming
areas gen.raliy change according to the economic climate for various agricultural commodities, nevertheless, the
locatiuoa-and productivity of the agricultural lands are important determinants of patterns of agricultural production.

3.3.3 Land Resource Area

The agricultural lands of the Unitedi States are classified into Land Resource Areas for agricultairal 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 ResourceArea is also distinguished by the types and severit) of
soil management-problens. The Basin contains all or important parts of 17 LRA's (F-igure P-38). They are shown in
Table P-62.

LRA's 88 and 93 in nortlier., Minnesota and northern Wisconsin aie in the Lake States Forest Area. The parent
material for the soils in these t o areas is Wisconsin glacial drift. The climatic ,coad*,tions Gf short growing seasono
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
derived from glacial drift or deep loess. The Lombination of favorable climate and productive -.ics make these areas
important agriculturally. Some of LRA 116 occurs in the Meramec Basin in Missour. 1 le soils in this LRA are
derived from limestone anld shale and are not as productivc as the glaciated and iuk,. ... ..,is of tile rest of the Basin.

3.3.4 Present Agricultural Development

3.3.4.1 Farm Size and Vaiue

The avnirge 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 p,.,n t between 1954 and 1959. Among
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Table P-62
Land Reource Arma in the Upwe Missisippi Rime Basin
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gnumn-rtil T h WrAn planji .na rtVcsnwrts a~r~a-ed fiom .a for of S' 6 pet j~re in the Chippeia and 131--& plan
area to SI-1 in tihe lllinos Rhvr plan area.

3.3.4.2 Farm Tenure

I ficic atc i1tjhtI% mole huln one stalf nifilion firm upxtabors, in Ilhe 13asn. The nurnbct-de~.icased about 65
tiruiz~b~t'i 94 an~d 19i"9. 'Hie Ba-sin .itiJnts, fu.- 14 peceent-of tile Nation'S farin operators. However,

tnlot, :!mn IS pxtcct of alle Nation's fit us oupcijti~l on full-tenint basis are flound iii tile Basin. indicating that1
ows. iij, be svivie-Aial inure pi.ie--kiit in thle Basin tIlan ill other parts of tile IountI}. Onlj 8 jrL-enuof thie
farils are "operated by JuaImagcrs.

3.3.4.3 Commercial Farms

Tile Basin uonlains 4-22 ioitsitrd xum~~ieroal farrts. representing SS \pcrceitt or thle farms -:, tile Basin. A
U,01oi1i1-Ckjal fint.6 inl l1J59'wvas Jlued is one uti whi~iS5O or more wvas grosed..art-tinierfarners were excluded
wili kedai. thanl 100 day-% off (fit: falit un earnied mloic froml u11ff-farin inork~dtai front produLtIs sold fromn thre
farnis.

3.3.4.4 Fertilizer Use

Slight!y tioic thtan 2-3 tmulltou wtres %%ere f.: Flilited in the Basin, representing anl atreagc equal it- 40 percent of
-tile Basitl' 'RipIatid or .. foriat . of tile Basin's jaicage tnl fartns. Biy cenus derlni~oti. an acre %,as fertilized if any
'.11liidl 'italizct aiid fetuit i ntertitls. indudinig roLL phosphate. %~ere applied. About 2.6 uillioti tons of

Loiier~l.etilizer %%Cie a1pl'lie" onl fatint l1 :rd inl tile Bisin si 1959, representinig 13 pc~cent of the totinagein tile
tuiitecd States. [hie ea~sm Ja1t icl'kd thle toinage of fertilizer purthased and not the actual nutrienlts applied.

3.3.4.5 Farm Population and Employment
-( I) RuralI rarmn iopulatioii. Sigitti) less (hjan 2 muillion peopleC live onl farius inl the Baslin. Conipared wvith

19'40. the 1 9(0 rui tarin popi lationi is about one tnllion smnaller. The change over the 20-year period
is "Lonisteni' %% 111 li ie iiaiotil: .end of absolute redu~tions in farmn residents. Farmn residetit definitions
%cre more rcstri~tm~ ini 19oO. btit o!)y about 6 percenit of the reductions was estimiated to result fromn
oie d inmt ionmm ,t mle troid it vard fewer but( larger farmnsa*nd thie age distribution of the existing
lftrii pOpU1Lit ion av. i l (lie tild-bearig i,,c are imporlan t. variables inl the population decline.
Males outnni nered femiales ini all ce nsus years,
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saates, the c.mzabi.atioi of fiarm woik andomfarn v-ork is ;oc easant in impoa!iare.

(3) Type ef Fms Empk lm l: In 1959. the Cersus of Ae_. -uurc lios S76 hansiml Iranin UoLr m the
Plasin. Full-timc hirmd w-oAwms oui'mrb-cd asora olukets in 19i5 she , rerev vkzs isue in 1954.
Mw ab olr- number of regnular full-fimnx hired workers w.-6 cssentfiif the smne , ,he 1954 ad 195
cenvis for t4;e Niaiozh. The Bwn,. imwe' e. hW] a reduclr of more than 15 ijrC:ns 1 Ifhus txne pan.
Ti reduclionr in sMasnal workess ovet this tfa perod was not as pro,.ot.J in :le B=m, as it -as fn
the Na:.on. f: ,ny workeirs represent the mnjor po ion of thc cmljyOmnt on fairms. Mo:e than S0
percent of the woskers o 3nu1- r either the If operator or men.&rs of his famkv. The I4an
acounts for about IS percent uf all fanily workers in the Nation hut only zbout six percent of the
hired wosker. The use of hited help would appmar so be more prevaltnt in otlwr newa. Farns in, I=
Basin -re predominantly family size. The c-op and ihavumck production paters are Sud that wL.sk
loads c-an be distributed Rutewlit over the yvex. thereby sedudn. Jse overall hited Lot.: ,aicqunent.

3.3.4.6 Value of Farmn Products

(1), Value of all Fa'tPrducs: Aguiculture on iMe faints w s a5i bilhon dollar busiwenss tn 19S9. Sales ose
about one billion aver 1954. In both 1945 "nd 1959 theBasin accruntted for 17 -ercent of tlte Nain's
gross agsicullural sales. The iorices-received index for all firm products dropped six ioinis between ihe
5-'ear census, therefore. gross sales increased one billion in spite of lower prices.

(2) V3luc of Crop Production: Sales of crops in tie Basin-in i959 arounted t, Vz billion dollars. an
increase of about 150 million over 1954.crop sales. During tile 5-ycatcenits pcriod, the prices.receivcd,
index for all crops declined 21 points and the feed-grain droppe&ahnostS0 Points. Even thouh there
was increased crop production ini the Basin. the value of salcs did novincqeasc significantly due to loc.
prices for tile crops in 1959 Toe Basin accounted for I I percent of he Nation's crop sales in both 1954
and 1959.

3,3.5 Value of Livestock and Livestock Products

Livestock and livestock pioducts sold in the Basin in 1959 amounted to 3.7 billion dollars. 830 milliun nore
than the 1954 livestock sales. The Basin accounted for one-fifth of the livestock and livestu'.k productn ,ales an the

'Nation.
'Livestock sold alive accounted for 70 percent of tie total livestock and livestock produtct sales. NOt, Ay did ie

number of livestock sold increase front 1954 to 1959. but the prices received index rose 30 points for m, . -iials.

The increased sales in paut reflect the price increase. One-fourth of the Nation's liesto,.k sold alive was produced ,n
tie Basin.

3.3.6 Land Use
In terms or physical'land area there are 189 thousand sq, are miles of-land or approxinately 121.0 million acres

of land. The Census of Agriculture indicated that there %%,ere 96.3 million acres ii fairms in 1959. lie difference of
about 25 million acres is made up of urban places, pitblic lands, and other privitelioldigs not ,o.n.:dered farms by

'the Census of Agric,,iture. The following discussion relates to the 96.3 million a.res .onsidered by time Agricultural
Census.

3:36.1 Major Lar,'. Use

Seventy perctiht of the land in farins in the Basii' iscropland. About 4 percent of the ,iopland as left idle lII
1959. Ten percent of the cropland was used for])aslure only,
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O~. '~ ~ ~ .. '~'3q rs uij is jip'tue. The- j'-siurc 4. (t~ ~orn ecari cq ir~l ttkflh1 e

3.3.6.2 Print-'pal Croplaaod Use

I k~l -.I gACTr 114.2'ci tof %.ror-ltmI in the B.Rm-n wr deitc to - i0 ifl 1950. hicLiwn were ;loan on
~ 13 ~ .4~ ~z~am ., ats and scns ianked tet as rinport us.-s 4A i.ropbrJ. About 3 liercenl -of

JL. 's!dA. J1C.'!.j Iti,ca 'dju . Xemk '-twzlf mniion JtJics %-r t~o~,o t produ'llon of
~ a~~i.zs g'ioe A. s.Jf!1.dncj. --Wkuie mnixed aith tntlb =An ;iexi _C.nSWS

I%--CSZc-ij S5 pci,,iri of' six Fla Al,, ~f~lf3 Ai~c r resented abts 60 pecn if th ha aaeaSe on

3.3.6.3 Irrigated Land

(Jid' e-5 t1,uw.r jec %.I.: :s,~tId in 11959 mn the Basin. Veiv few idt crops arrd unhit minor amounts of
t.dnrr:k-a 'se amblks andA potauxes %~ere iriated.

3.3.? Livestock Production

Esinxus Inrt iv Wusn sold 37 .'illumi -lollits w'otth of-IiestkhJ and iiiestock products in 1959. L ivetck and
!n.t,.k pio hws -aks sepicscnted slhi's monre than 2 Zviperl~ of *lte Uited States sales in both 1959 and 1954.
Catie. Ittv-s anti da.t% ptroducts were the pyirteipail liveswock ftenms

3.3.8 Developmnents Since 1959

VI ntuauutaois iepoi-tod NCueias based 'n lte 11961 Census of AgxkuIlure. Milile data fCunt lte 1964 Ceissus
AR %Vii rihuis: ha%'; Imt becri fi. analhi"Ic. it is appli,.ni that thepust-war trends have- -ontinue-'. For example.
ithS, all .u: fiwi faIm1an Oud te a'scia%.- fasin was laicei and'nihne prudutive In 19,&J than-in !959. Aver age ) telds Pei
as.as. _4 otl podudiullli;I tile miajoi lop, iis intacased. Livsito~k piodULtiOSI 11as31S0 risen. particuladly %Lattlc
production. F'arm, population has Continued to dech.:% with lte decrease in .mn nuinbers.

3.3.9 Summary

The Uited St.ztcs Ls hiflily dependent upor!. lte ae~ricuh~ural products front flhe Ba3sin. Front one-fihth to
oine fouth lih 4.1,11 Istod produlted. mtilk and tream sold. anJ feed grI'As produced oic froin- tli-S Basin.

Sonme half naillion farm opelators %nrcitc firms a~erging about 196 aLCZe5 In Size and '%ith land arid'building
1nC~iicibt of azound S230 per ajoe. AdIationil ineto.ds and inadinery in~estai-its make agriculture a signifiLant
pzzrt:iI' tile Basin economy.

In lIMS, flimii Ll'.d aii'ire thini fhe billion dollars '~ortlt of farlniprodul-t iade tip principall) of meiat aimal
and dairy products.

rTe airitililraI liids In 1111i,11 of thc Biasin i re ver% produimie aiid that prudutvily isicreasing. The Basini will
*~ ba..Rl. to-±otlst\ ilkicased dcnand. fotiag.im.ilturil prodiitioui. lioiuc'er, lte developnrt of the w~ater rsuc

mybe %Li unpo:tant II thes abe of lte e~zt l~uan ds both as a means of reduJ11g.1e LO.Nts Of produltiJon and as
ayt. to expanid tile effectiv.e production capacity.

3.4 Agricultural Production Potential

3.4.1 P;oduction Technology

O'.cr tile past de'izdb. kiutputt perI 11ul of resotiro. eanpho~cd in agittultuirc has iureased substantially.T ine iiid
*yif.i00111Y prCdktzOnIS Of dire bhioltage Of lood haj~c been .otintered by tedino0lial developmients and food

surplus-at least illtis country.
liss is not to sa). of ourse. thit %'.e ,in --ontiaiuie to expect the .;hning kntight of tecitnilogy to cyclically rescue

tile famtished iaiden. Nc~ erthuehess, there arc important teiuologi%,Il potentials M.luchi are alternatives to %%a~ter
tesuir~e de~ eloluncnt .is a1 MeanXis of inretsing food su~lppy . Tis section outlines sonmc of [lhe imore appa.rent
techinological aspects of agrittittuurc.

Perhiaps tile uaaost ob% lous deveclopiment is~thitut of substitution of -capital equipmnent for labor. Tile increased'use
Of 1aiiatioul .11d 1.aagc ".pa'lty farmeuaiielh.&cnl e larger size farms auid the iikrease in output per mail
to inore thian dlouble slice 1940.

Not ski apparent. but er Aliore sinlfilt. tewiioi)L,:~ans are effekting increases iii output per unit of
reuur~c iwk. linpioved breedig L& beef ..iid dair) sto~k hias mnade suiistantial chianges in output per animial aitd in
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1mtpct per unit of fi cosuW T~et u~iminmt3are reIlectiz: in the inwse=s in thec poumls of bmif or n;.M
,%Vk+. cn be pbodaed on a r of gfound. hi oir words fewer acsare jurd w pwdaiv a-beefzdtu a
wtimw itni n ht p2t.

This imiOn has b m. suppoued by imnoirt bi ,netzes of'crqwsr~ur(d forke.] as well 2--in food cions
36ch asu lxhet. Crop :vieds hm*' been ustalstb-~ly incrcied aIso by iu~c kowi:4-abie use of (ztii.

3 . ro p du mP.p M

Ylvds erecktlow intwo p'ae. prliizycrop yield proj~eiions frii r. uo pe

conditions 26d o, current and faiure teditikkogal deeopnieals. tJjt.ujncnts wevre nixk in thec pit*je-cd yields

,irenitia reuio~r d o~ -4tbsscms lcd

-projeciiions: were womeaed to the smiral soil poeups: on which producuion projeciions u.iere Itx emade.

3.4.3 - Pirbxuction Costs -

'Fil linear ploramifl n lysisL of tile ls5asir~ requires cost ofprnthwt ion i.e uftepiogmaned crtf~s for
ech Land Capability .Uit grup iii eadl of uh. Land Resource Areas. Thesecosts wc-re develoixed during 1% 65 sing
1963 pijes and stlchtteclanikical'developnetsass chlist5 in he-fiel could forekee. Iit~projcCtd yea"sj cstswer deeloed brtwevecopsfireac o uh inolvd Lnt!C~abiffity'Unif groups aznd LaW~ikes. -L
-Areas. Thecse twelve crops wq-a:

(i), Corn grain
(2) Corn silage
(3) Sortftriwngrain
(4) Sorttluaia silage
(5) Soybeans
(6) Wheat
(7), Oats

(9). Alfafa ;BromcHlay
(10) Otherhmayincldifig clover-tiniothy
(11) Cropland pasture
(l2) lmiprovcd pernma3nent~pasture.

The component costs weie summied to give a total crop production cost which was- then coded. purichcd oil
irds. arid entercd'iito the. linear programl Matrix for thc projection years ofi 1980, 2000. and 202 linear prograin

,0;;Sjcin analysis.

I3.4.3.,f Fertilizer Costs
Priccs wbie developed amid applied in association with projected rates of application. These rates wvere based-uponl

requiremients of riitrogen, iiosphorifk, and potassium per unit of yield for ranges of yields and for groups of Land
Capability Unit Groups sorted onl the basis of texture.

Fertilizer elemiment lprices were based on prices from -1963 agriculitural statistics. The alialy~is mnix in which these
elemients would be applied wou ld call for 40 percent of N, )2Os5, and, K20 iii the form of 3.l2-2'fertilizer. Sixty
percent of nitrogen,(N) would be obtained from animonium nitrate, 60 pqrcent of phosphorus (P~205) from t~ilple
phi6spate, anid 60 lpfrcelttof potassiumn (K2 0) fromn muriate of potash.

3.4.3.2 Lime 'Costs

Limle reqtiiremetihts were conisidered -uniiformi for allkpertinent crops. Inuformat ion wvas EL'; mmmcd From a. specialrdrainage study relevant to 8:year applkatioi 'is, of imne ii: eacl LMU group and LIZA. The simple averages ol-ill
administrative area estimiates werc taken to establish the'various LRA, LCU grotip estimates.
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3A4.3.3 PreharesLttoss

~ ufjThaz~si ~iI~ ~wefLW t1W 12 161OPS ginder %XMWCMet. kiesfor 111t raj0
F#itnn ..I ffc Ilnd Reskmt~c Aters ssumeJ ialitehd L in ~s equipmet. Prelianest .vais iot-eraI bUd
leksmg. AIJs o iv e -,t. mfltbii jui gSikthesi ffins of thlfz~ B vI5tD dchc 3sunn eantnk farm

uret.J~e. n id o 'rtii.

3.43A -HampstCosts

I II It .h as "f1 iove %-u t " 11 oa. so I of .-qu ipnk'nt I~C swes s am nne to; -3 1ILJ .Ii-%5b -xdiIt~
j'i.iiti of .uon ociiiats..ouideiz - w -s-~b~rqin in itew- a~eaz. wheresraaikr equiriinern
U*3 wl soed for prelaan1%' operai;On5.

rite %xmponoents~f harvest tA~s -Acrle conulin o diff.zent wais. &-rric of the equipment costs- were
Jnksled as tot! ;.UI %:".c %atlh-ui ounsication of vied. It uas (eht that %ild ±alcnkffc ;Js

,oiifs.3:ghcn Euhl-atca. Oibe' .usis ;nmidin ltarve-Aing, were consiett-d to "v -ilcn~ ;cctedlby cmp

'3.3.5 Slope Cos
iim.atise lam' of vatn.:, silpe requires cettain tranet!rrs ont rulwben lilivated crp a!e gon'

%ct Cf 1-se Cosms Btothi an 3ddeJ labor and erosion control cost ick-. antzfOt 31! CFri*.s) %%-s inldtded for all
.izlti-ated Cirops andj .13%. 1-0r cropland pasture. -only3 ie rosion contii 9 r-jition Q ulteccost, %vas; included. 3nd for
talprovaobc Wemae.)ir noSlope clrige was inadt.

3.4.4 bis~gregationto Plan Areas

The datai input 601' Me linear progiani1a' 'l-C!op-~ '1 '-n MRA. LCU gioup basis and, of course. Il:e results also
were in' the Isurnt of LRA,'LCU _ w-ups lii~ ptoblenn,-.f %%as Kbto V~ w el [ie soblution 'by Land ResOtbge Area,

0opping patis in1to croppipters fo iiipaareA; and-for econonic subrei~ions.
liteolition or~cch LL' goup n e~ LRAwas . ragreIatdinto Basin plan areas baed onitltc proportioni

if the acreag~e in file LCU goup within that 'plan area..ts~cited with thle L.As comupared to thle total acreage in
'the %l)ittiori for that LCU group withinl t11at LRA. The wslic a arae yc oan LRA, LCU groip and :in
a 11aSinl pDI 1re. Thle aCreagewaV~s niultiplied by die projcc-Adyield for that ILCU gtotip to obtain production. Tile,
results. miunimed o%&r tile variouss LCU goups and L.RAVs occurting in each plan area. were theni irescrntedtn fle~
fori of Basin plZtt areas.

Tile croppin~g patternls- for Basin plan areas were allocated ;Rt econoruic suibregiofis by thle percen~tage
distsibutiom of acreage of each Basin plan aroa which occurred in cacl,ci;., -hie subregion.

3.5, National and- Regional Food-and, Fiber Requirements

Fulture needs for agricultural products depend liriniariy onl population and incomie growth. changes in consuminer
pieferenlces. technlolog.ical changes antd rI,-luirtnents for exports. Production frouin Batsin farimis helps to Ileet
deniaumds -geterated locally'. natiomal. .td [Ior tile, export -mnarkct. -Therefore, owii demiattd levels, nuits be itt tlte
naiional'context and are thus getterated ill nat ional tcrins.

315.1, National 'R equ irements

Total requtireiients for foo l (I tn& fiber aire based onl the prpjectio;ii§,of tlie Nation's population by the NPA
reportedl itt -Sectioi~ns I andi 2 of this app~endix. These projections represeit 't a popuilation inicrease of about
m~o-.uuld-4.-l,ilf timnes~tllm liase %cear. 4960 level. lit Oil, samne period. lcrsditial incomec is projected to incrdase I Otines
inl Lonstant dollar ternis. Not all thle irease lin incoine is expected to be refle,:cd inl increasing reqtlirenmieltts for
food anid fiber. me~erthless. ilt thme present lower tucoie categories, and especially to abotit 1980, thejec appears to
be 31ubstanmti'l pfobiabiliq -that per "ajpit.i -Ollstlptiol %'Vt.: acreasc-After 1980, per capita consumnption is asstinmcd
to remnain comswt

U'SDA imatiOtm.1l ploje.-tionls of rckquiremtcltsvfor the variotis fartm produicts arc listed inkblc P?-63. Thesc reflect

Somte sltift inl food 'wisim1)tiott patterns., For exampljle, beef and poultry p~rodulct, per capita cotstihiptiowlcamibe
expcted to in-es.% ile other mecats atd dar - icts~likely wvill not be inl asgreat a dcmatd.

bien ino0s:f'.111nillr ith past trejlids as v elI as i% ith likel). fiuture pattr!s. Theresutilng p~rojectionts recogntize that the
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table P-63
Unite StstisDamfunds for Majo Farm Coi.;mdiies - 1959-2020

Com~iUiqi. 1959-61 19Sgi 2D(J0_ 20204 -Fe rops . . o 10.287 220.3W 297.970 400.S5
............... Bu. 1,826.968 3.2683 .4469 . .1{ Ot ~ ~ ............. Tos6.921891164.261 217A99

Lipesock Prxocts
seeis Vo .............. Lbs. 28.rd2.144 47.520.000 65.519*00 90.879.00

Ml & Milk Pod uct ......... Lbs. 123.360.000 145.289.000 200.291.000 ii77.81400
Potry Poultry produ ct...... LbL. 9.O7.420 15,726.000 21.680.000 3D.071.000
E.............. -So. 64.832.00 75.778.000 103.C44.000 144.1 72.00
P*%~ ......... ..... Lbs.'. 20.216-984 23,959.000 33.G34.000 415.521.060

-ILane & Mutton ........... Lbs. 1.6S7.000 11.70)1.000 - 377.06D 3.330.000

V.S. will continue 1o capture a major sli3re of the expindifi? loruen niarkcz. At thle sa,,i tim~e. nationsprescntWi
deid;6ping their agricultural resourcesxscn -be expected to supply -nore and mofre of' their own-nieeds and, to
~contribute to the needs of othecr nations in certain categorics.

3.5.2 Regional Allocation

As noted in the preceding sectiot on ir~tthdoiogy.'the technique for or~jeedion was bas#ed-inpart on a d-rnimd
for agrkcuhutal prodilcts establisiid -for the Basin. Th:Z cinand-wat derived fromn the projectiOn of rational iod.

roghage production. Because of the tremendous productioft potential of Ik~e Basii as a whltlc, tjic large increasein

demands on Basi n farmiers is only cxpdcted..

3.6 Projected Production Patterns for Crops and' Li~estock
The~ purpose of this section is to discuss, projections of land use and livestockproduct ion u~nder the issuiition

listed previously. Shiifts.in~the cropping pattern -distribtitioii for the various basin plan areas are considered. and the
significance of critical- assumption are outlined. The potential fo r agricultural water resource, developutienlt Js
contained in Appendix N, Agriculture; -Section 8 of the appendix discusses flhe effect df the -proposed p~lanls of
development on the agriculturaleconotiy.

Table P-65 presents presentviid projected values of crops and livestock by basin p~lanl area. Table A~6 throuigh
P-70 show present and projected cropand pastureland used Ijy basin plan areas.

Table P-64

Upper Missisippoi River Basin Deman d for Major Farm Produicts - 1959-2020
(thousands)

comimodfty Unit 1959- 61 -1980 2000 2020

Crops:
-Feed Crops ............................. Tons 49,61 it 76,648 103,580 140,610
Food Crops........................... u. 274,-i A- 541,155 -746,760 1,034,419
Other Crops ............................. Tow, 1,99 6 2,968 4,093 5,677

Livestock'Products:
Beef & Veal ............... ............. Lbs. 4,847.000 8,062,'006 11.115,000 15.418,000
Milk &,Milk Produ~cts ...................... Lbs. 29,143,000 34,586,000 47,670,000 66.134,000
Poultry & Poultry Products ................. Lbs. 707,000- 1,122,000 -1.457.000 2,021,000
EM s................ ................... E. 11,793,000' 10,654.000 14,616,000 20,271,000
P6'k .................................. Lbs. 8,0 68,0 10,241,000 14,118,000 19,583,000
Lamb & Mutton ............... .........- Ls 184,000 190,000 2 65,000 371,000
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3.6.1 Basin CroppiNj Patterns

To~ siplif. lte dicussion. plant areas :fic plicied into northern, central. arid -sputherni grm-ps, oased on.sucit

*nf~n ,itstibutcs as %Ainair arid -eeoo~gy.Ge Ifrll. the-plait areas withuin cacli of 4.hest: grous Acted to respond
siluila:1% to ltew economic pressupes grnerated by themaodel's aissumnptions. Plan Area;, 11, 2. 3. 4. I5, and 16 were
-1101:ped asnltir., 5. If. 12. 1. and 14 as~ccntriapd t6.7, 8.9. and 10-z!soitwrai,,Plan Areas lWand 16 tend
to de-viate front site land use patteins, of tbcir-respeclive grssips.

Devekoping Ste dama used in lte pe--!itmun niodel required several assumptionms. Necesswiily, these are,
lirnmations on I fe pv.oiccsions, The assunm iii listled in subsection 3.2.3 zre based upon current knowledge of
agricultural lcclndqut.: ipid te&hnologv and.'.virrent expectations of fiute charges wihnilittc agricultural sector of
[fie 13asins- itconontl'. A detailed discussicn 017 Cropping pattern ChangIB'S resulting front different, assumiptions- is
piesented subsequently-. begirning in subsection S..

For purposes of this report. tile major crops are clhssified as -food- grains. feed grains. roughage crops. and
peranet pstue. ncidedin he oodgran ctsgory are whit-Wand soybeaits since they are priarily ltec products

giling' t.Vard major foodI uses such as bread mid protein-nourishiment. Feed grains are cotmposed of corn grain. oats.
barley. and sorgzrima grain. Thesea.= used'prigiariky as feed in lte livestoek ration. Roughages include hay and silage
crops as welLkks croplind use for pasture-while permanent pa;sture is treatedseparately..ln addition to these is a
catgorm entitled m.iscellaneous crops that1-is com~posed of-egetabks.!ruils. po Ioes, rye.-laxsee~d, and 4obacco.

Miclan Ous rp Use Old% a s111ll percentage,- Of Bi-id,:thouglileaclt may be verysigitificatit in specific
locations. Tile nooharvesied category includcsidle, land arid land that was planted, but not harvested.

An analysis of' trends inii th- cropping pattern projections indicated that feed grains and food giains will tend to
be produced in tw. northern portionof ie-Basin. Food crop-acreages al' so increasein the ci~ntralgroiip of piat areas.
F~ood anid'feed grains aciecage are projcctedto decrease in the lonig run ii lte suutltemncategory. The-ccnttal areas are
projected-tip experience a dc-crease in-fed-crop acreages.

RougliagtS wil[ tendio-be-, ocated in lte souithern group of plae areas. Although on a historical basis, lte plan
area~s in Ihe northern group had large atnounts of Iand~devot.-d to-roughigs, projections indicate decreasing amnounts
inl this region. Central parts of thle Basiot are proje t ed to decrease the-amount of roughage land by 1980, but then
return to about ite currentlevel by 20.Only by 2020, when lte pressures of food and fiber needs are exerted, are
there increased ccedges of roughages in tN! central regizan of the Basin.

Acreag-es of permanent- pasture are projected -to~decreak in the northern plan areas by 1980. increase to thc
l'J59) level by 2000. and then decrease again throughb 2020. This oscillation is primarily due to tile sensitivity of Plin
Areas 2, 3; and 15. Tifese plait areas canl shift to variouis-alternative uses, depending on the relative inteiAsity oflaiid-
tiAc -%:ejui. x,- tq ytiricus demands. The central plant areas are projected to increase land in permanent pasture use by,-
1980. but then-decrease in 2000 und Continue thle decline through 2020. The southern area-is projected, to,

-expeiwnce anl incrcase.-in pernianenit pasture acreage throughout tn:il afe 200, at which time a slight dlecrease will
prubably occur. G"enerally. however.:1he sotithern'oIan areas have anl advantage in the production of pistuire-crops

,com pared to other plan areas.
A percentage share analysis describes the changes in tlhe cropping Patterns that are projected, to occur ovdf-timle.

foi-purposes'llcre. thle Samne aggregation of plait ajeas is tised as before. Figqre i-139 depicts lte percentageslares to
total land devoted to lite various types of crops for lte northern region of thie Basin.

Tile, ntorthern region is projected to specialiize-fore inl feed ,rains at- the los ,of roughages. permanient pasture,
dnd itilr~td-ad.The-icrease inl the fecd Ji'hns share of total acreage will probably bc-41.7 percent in 1980
and. 48.4 peit inl 2000. contrasted to lte 36.7, lpCemit of 1959. The second Altcrnati~'e deittand iissumption for

* -2020 results inl about 54 percent of thle area's cropland inl use for feed-grain production. This is a significatit change
over ltme.

This northern are. vilprobably also spccializc-more inl food grains. The share is projected to be 13.4 percciii InI
I )80. about a doubling of thle 6.8 percent share of- 1959. Tlw-upipward trenid inl shares will probably continri td-
about 16.5 lpercen , inl 2020 (under lte second alterna~tive demand assumption).

It is si-iaifmiia that tile, cooler climates of the northern region canl be overcome for food and feed-gtain
trdzioll. Th -. in-, thle i u~ther'!-.trcas. comiparative costs for producing additional food and feed grains ate tower

than in thle icii a tinder of* thle Basini, eveii'wi t h a sltortet growin~g season.
Figure A40 lpre~ents lte percentage shares of crop types for-the central plant areas of thle Basin).
The -.entwlu rel'- -111 a1ppears to haive axoanparative advant-.eg with spccialization inl food grains. This fact is not

,%er> surpr)iing sn ticd hceil plan areas contain most of the L.nd-in wheat and soybeanlproductionl for
thle entire Basini. *I'llt umip..tive .osts of lprod~tiction inthic central-region senm to be cither~lower than elsewhere or
to be~ lo%% enough toiojde thie nmost eiificii&-latid use when Ia4ger acreages are devoted to food~grainls.
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2020 FO OD FEED ROUGHAGES
m2id) 16.4~ ~5197 25.27

PASTURE .09
MISC. CROPS 1.61

NON-HARVE'STED 2.57

2020 F~OOD- FEED ROUGH.AGES-
034t 13.98 47.66 27.15

PASTURE.7.03
MISC. CROPS 1.61

NON*-HARVESTED 2.57/

FOOD, FEED ROUGHAGES PASTUREf
200 14.03 4.520.87 11.86 j

-MISC. CROPS 1.37%
NON-HARVESTED 3.52

'FOOD FEDROUGHAGES
190 13.42 41.66 20.75

PASTURE 9.02,
MISC. CROPS 1.22/

NON-HARVESTED 13.93

FEED ROUGHAGES -PASTURE
19936.65 27.26 11.36

FO~b 6.77 MISC. CROPS1.0
Ntf'J.-HAR VESTED 16.16

4,-1- 2 0' '4 50 -70 80 - 90 100

PERCENT

'Figure P-39. 'Percentage shares of total acreage devote 'd to crop types in the, Northern;Areas,

Upper Mississippi River Basin, without additional water devdl'opment, .1959 through 2020.
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. O20 [ FOOD IFEED ROUGHAGES I
i2ndi 25'50 43.54- 25.55

PASTURE, .7
MISC. CROPS'1.03

NONHARVESTED. 3.91

2020 FOOD FEED ROUGHAGES I
(Ist) 26.94 28.52 26.30

- -PASTURE 3.30

MISC. CROPS 1.03
NON-HARVESTED 3.91

2000'FOOD FEED 1 ROUGHAGES , 1
26,26, 43.13- 19.80 4I

PASTU RE k.06
MISC. CROPS-.88,

NON-HARYESTED 1.33

198FOOD FEED ROUGHAGS I PASTURE22.57 43.53

MISC. CROPC.77
NON-HARVESTED 3.50

199 FOOD FEED ROUGHAGES-
13.78 50.03 18.82

PASTURE 8.06
MISC. CROPS.55
NON-HARVESTED 8.76

L I I I I I I I i
01 10 20 30 40 50 60 70 80 90 100

PERCENT

Figure P-40. Percentage shares of total acreage devoted to crop types in the Central Arba ,
Upper MississipkiRiver Basih, without additional water developmint, 1959-through 2020.
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2020 FOOD FEED -R OUdH G HAG S'

(2nd) 22.57 9.72 -66.03 PSLP

- NON-HARVES, EI4

2020 FOOD, FEED * ROUGHAGES PASTURE
(ISO) 18.00 9.610 52.40,' 19.38 -~

MISC. CROPS -3it - NON-HARVESTED .24

FOOD FEED JIOUGHAGES PASTURE
2000 21.23 15.12 27 .99 32.28

MISC. CROPS .312/
NON-HARVESTED 31.06

190FOOD FEED ROUGHAGES PASTURE I
- 26.55 15.42 18.93 26.64 I.

MISC. CROPS .28
NON-HARVESTED 12.58

FOOD FEE ROUGHAdES PSUE I
24.30 23,87 22.22 14.07'I

MISC. CROPS .42

NOIAVSE 15.12,

0 10 20 30' 40 50 60' 70 80 90 100

PERCENT

~Figure P-41, Percentage shares of-total acreage devoted to crop types in Ihe Soi tlern Areas,
'Upper Mississipp[ R iver Basin, without additional wdter development, 1959 hrough-2020.
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figurt P41 Jcs~tbt-i the hiunglr,_ trend in per~enzage shares for tile southern group of plan areas.-hsepa
j~cjs ot lte _&out. irn catnp appear toube quitesmnsitive i0 changes in demand levels for the entire B 'asin. Soils in the
Teglon d0 appeit to 1ras-V a 'Urntparative advantage or have It ast disadvantagze, in roegllage prodluction. Tile share
anal~sts ujeail depats in ir. mrcasing, portion of lanld-going for roughage crops as lernand levels are increased ovr
tMe. Alsu,aoi~e lte uf --ard-shuft of ilins propsion, for:thc 2020 second assumption. whiere wore intensive use of
flie Hissns tesotices is requited. Suppu-.t fottis arg~ument is providedI by lte decreasing shares-of boit fe-ed and

fotod trains irelatio, to tire iacrebing shares ef roueliaees.
In bit.-. !he %toppieg pattern. undo: ticno-aildition-wa%%tcr-decvelopiicntt assumption, results in a shaift over tinie

to Sce.- aumuntt of ftivi and~i%-dgiain acreages in tile northern region. whtile roughrage crops tend toward lte
stnihcin icgtoq. The cevntual areas.t f the Basin are projectedI to produce aboui eqrally both food grains and
toughagcs. at swnite virparaliv loss-of land-in feedgraints and penuaneiit. pasture. The nontharvested land wii.
bet'L~ sniallel ovel time as gre-le? presstires for intens~iv land use, due to increased food ard fibertidemands.mtake-
it prohilbitively costly to leave land idle.

3.b.1.1 Analyss of Alterniative Assumrptions

M-e .tclppe~ pittern discsseti above is subjc;t to ihe effects of different assnivpiions within !:. Model. This
sc.tnwn drVU5cs S0oniC of the wa% s the %.ropping pitemls onight- change with changes in the assumptions listed in
subse,.uon 3U2.3. 131 Vf funds pr-ohiibitedl sepqarate computer runs for testing each moudified assm-nption, but an
corumn anzi%3.- biased bn sevral -solutions provides sonte irsight ito M~el% -effects of differentr-assunitions. More

cxtns~-c dr~ust'-o-o'.ndin Apprc.-&is. To.aid discussion, lte fore Af.ecting demand for food and fiber wvill
he- ggregnrd for ani ar;alysis. bu t fw Les af fiect ing supply ivill be d isdssedse parai eLy.

The prinurN iasmptons. chatVes in which wouid significandy affect ifhe an-riculiural demiand -levels for tlr
Bzse.f. are as .ol0ows

(1) A prjoe..ted ruttonatpopulation iise gn. et Ihan the currently projected level of a 170 ercen! icrease
etcween 0960 arid 2020 wealI iacrease dertand for food and fiber. while a lower piojection would

decrease that dermndJ.
(21 A rise- in persimal in-omei for- theenfir., NZation eicater than the tenfold increase by 2020 (in cofistant

1960 dollars) froQm uliz I9:0 letI -el a shiftrlemand while a siiualler inerease might rieduc, lte presstire
'in lood and fiber. At thi-naminitdc ef increase. the changing foodJ iequiremen~s likely would be moare
in tenature uf . chm e, in taste nither than a significant changec in the quantity of nut ricritsrequired
per person.

(3)A-anqc In pe., capita consumption wul:havic a correspoding effc ndeadorarculua

products.
(4) A general shifi in %onsuniption p2!lrts to-*ird a "higher quality-diet (more nieat for exaniple) wciuld

jrnaecue the Jemnand for agiictdtural products becaus thle nuttients isre supplied less effickienly. On thle
other hand, 3 shift toward a -lower quality" diet (cereals. etc.) would. relieve te pressure on
a.2tkultural production.

(5s) Clianges in lite assumption on intertiationial cxi" 4t demiands would -'have a corresponding efffect on
reqitiren-ents for food. feed, and fiber.
111ucsi- tile A566.3-ptions %'hidr have thle effect of increasing demand levels for agricultural prodtucts would

rtra~it a more intlensie land-us: pattern and increase pressure- on scarce agricultural resources. Conversely, if
demand fills beluiu 'hat projelted, .Igriutural resourcos would be under a less intensive production pattern and the
pressurcs for resource 6--velopment would lessen.

The effek.ts of changes in demand levels are illustrated by com1pariNg land use 7abke P-6P with -Table P-70, the
latter being lte pattern under greatest demiand pressure. Meu shifts aimong regions emphasize the change in intensity
of land use.

In, lte gro.up of nurthern plan areas, the proportion of land in both feed and food grain production would
In-1c.ane %%tde the per.-cntm-. in zutes and permianent pasture wvould decline- With increased demnand, tive group
el %,entral plan ticss nuuld prodaue a A ightI% larger share of tile region's total feed grain. A slight decrease would be
c..pe.-tcd iii food giains. roughage, .rops. arid permanent pasture. Again, in the southern plan areas ! igherdemard
enL#.*!agc5 greattr intcnsit% of land -ise. Thle sharpest increases ccur for roughages and foQd grains shazres of total
e:,reage. %'hlc reed grinis appeal tv bc unaffeaed b) the-sift. 1the only decline in percentage share occurred for
perlmnent pasture.

'The mi'ntam~: l~ie re ysonds. to) nha:lirestnicd cnrlie1 in subsection 3.2.3. whcre thz as-,umptiofs are listed.
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The preceding discussion points up thc effect of changes in demand assumiption ont the llasiniiriultural
resources. Changes inl thea supply assumptions may significantly qffcci production capabihi) of lite' Basin.

The land %Ctldiawal assunmption, (2) (a) in subsection 3.2.3. places a const'aint ol lte amutunt of landl .~aihle

ci for agricuhiral pioduction. With ~increased laadwitlidrawal, less land is avai!able, thus$ a ii.ne lIttlelisile .foppifl
pattern in required to-inctc given Basin, demands and tlie soo)ner scLarce agrtcultuial rsiC~i1LC %%utild bie,nic u.riliL.1
This more intensive land use would probably follow thea same pattern as described aibove undvr lte demiand

as~umlptiolis.
One of ilie most., criticalassumptions, (2)Xb) in subsection 3.2.3, is that future yields anid costs w~ill cliaiige

according to increased adc'ption~of presently known technology. If society Liluoses toinvest Wi'JtIiXs ii1h; planlt Slnd
animial pioduction genetics, substantial gains appear possible in tenis of release of scarcf. ag:.-.ulture resuualcs for
other. uses. For example, if crop ye ldts increase at a greater rate, tesoatdunit oc.)sts uou~d be teduced ai1d anl
acre of land would be more-produtctivo. In effect. this would permit potirersoils either it. reaiue idle or To pruduc%-e
!ower valued ctops,,,wile production of food aiad feed grains could be concentrated-on iei bet~e.: sils. lirhe anajoi
iiimpc' -of -a. ciflnge in tis assumptiob- is thiat yield increases and accomuanying-,.oist-. redUuctoS are a relevanlt
alternative to-water r-souwcc development. Itnmaybc desirable for thec-public to support research and',doptiun of

newyied ;cresin qnjorcos reuctontechnological improvements .is apartial subsiatute f giLulltrl %SJtei
u.velopment piojects.-aich as uwood protection, diainage. and, irrigat-ion. For example. in 2020 whenj lte resource
strain is the greaitst a yield increase of less than 20 percent would pennit- production of all deman-ds -wvithout
recourse tohighi-cost water activities.

Tlie livestock ration a.ssumption. (2Xc) in subscction 3.2.3. is also particularly criticali for land-use projeckoons
- -and water requirements. Under a- stc.arce resource situa:zon,-increasung costs likel% would call for --reater subbitlutuln.

for example, of corn for pasture and roughtage. This would result in inore 1-itenive and -Lonsequently more effljieur
.land ruse. Fc~er, acres w~ould be required fornecat production, thus pent itting mer etpoducino lenir
land use.

erosion is-not controlled as weil as assumed,tlhen great~er pressure would be exerted, on lte Basin's a-ricultural7-i resources. -

3.6.2 Livestock- Production Patterns
Basicailly, two Jactors wec tosed to- dcterriie the projected-production and distribution of livestock in the

Upper Nlissiwsppi Suy Livestock productio-i was assumed to follow thea shifts in Orqwectcd lipcaion if -Lruiual feed

A crops with the restriction that tlie historical location of livestock- production would limit Ilse fluidity of reloxi.aunr.
The chanke in gross-value of livestock production is provided in Table P.6. Discussion of livestock produawn is
conja-ined in Appendix N.f - 3.6.3. Fertilizer Use

Projections of fertilizer use were developed iniconjunction with thea yield projections-and titz Lioppiug patt :rn. A
iaintenance level was assumed where any nii~ogen,_ phosphorus, or pow-ssu;ii;, removed by thec cror or- by soil

leachingI would be replaced by fertilizer application. Projectionrs of use then rc derived b% includia_, lte fertihizei
levels neccssary -to replace tht, three Major nutrients taken out of the soil per unit of crop produced. After
cooirdination -with soil scientists. these daita we re used to projoct the amounts of fertilizer required by soil q~ pen, and
according to--type of-crop. Through this process, fertilizer requirements per ac-e v-crc tied-directly 'to projectcd
yields, since yield changes vary directly withi changes in levels of fertilizer application onl aliy particular soil IyPe.
Since emphasis, of thi5 appendix, is placed oii the ecor- omic aspects (X agficulture, fertilizer use is considerediiprimarily as ;,n input cost in lte production process. Also, fertilizer- application rates can be consiacred as an
alternative to Witer resourc'i developnt. Ti~e output of Sgri-ultural production could be inirc'sed throughl higherc

levels of fertilizer use, but this alternative faces three economi c implications:
(I) Limnits may possibly exist to ilhe response of agricultural output due to fertilizer application

- (2) Greater quantities of fertilizer require greater costs, and
(3) Poses 1 possible threat to water pollution.

3.6.4 Production Costs

Specific. resource cosltt-suchl as fertilizer, limte, and harvest costs %%ere discuEcd prc~lcursl). The cniplia~is here is
to determine the costs over time that are-possible %iih cfficienit-land use for theafiternatil . j.% of additional uater
resource developnment. contrasted to no addifional watcr resource developpment inf agricultaure.
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TableP-66

Croplind.Harvted and Pastureland by Basin Plan Areas,
Upper Mississippi'RiverBasin - 1959

(tho!;wMn acres)
Source: Compiled from 1959 Agricuitural Census Data by Economic Reeaich Service

Food Feed Roughage I'ernancni Misc. No,'.
Bain Plan Area Tolc! Gralnz Graiasb Crop Pasturr Cropsd han-csted

1 AiisLippi Ho ters ..................... 233 3 2,037 2,147 89 84 1,712

2, Chippea and Blk .................... 3,357 44 703 130 450 24 82 3
3. 3ii ........... 7 ................ 5...31075 13 266 249 66 1,186

8. Rock ................................. 7.696 204 3,568 2,210 942 113 659

SA oth .......................... 2.776. 3 49, 970 719 1126 48 578
5 (South) .... I ....................... 13,328 3,059 6,358 1800 34 93 9.122

6. Kaskieia ............................. 3.,91 1.239 9 ,423 2W1-  13 356
,7, Big Muddy ....... ....................... 1.275 _317 266 249, 8"3 -12 *

18. Meu n ................................ 2. 63 2 1 .1 0 8 _216 11 76

13Salt ... .............................. 3,039 687 636 64 634 443
10. : Fox,-Wyaconda, & Faoi .................... !, 71 326 317' 285 3413 7 93
11. Des Moines. ........ .................... 9.i10 1.249 4_51S 1.642 1,6 1 40 91"4

1-2. Skun-. ................................ 2,363 203 1,190 482 290 2 i96
f13. iowi arid Cadai ........................... 7.4M3 534 4;285 1.568 474 30 539-

14. Turkey; Maquoketa;.Wapi.pinicon, & Upper Iowa ... 4,401 100 2.196 1,292 430 5 378
15. Cannon, Zumbro, & Root .................... 2,649- 192 1,071 725 276 30 355
1. inn9sta .............................. ,895 1.468 419 1,397 743 28 843

Totl ................................ 85,829 10,612 35.076 19,271 8.678 868 11.324

2 nicudes wheat.-soybea~s. - -

Ib IrcluCas Corn; oats. barley, soghun. grain.
CjInludes-ail hay. cropland pasture,-corn and iorgh mrn silage.

-d Includes crops planted to fruit, ;egtes" oil crops and mitcellaneous sal, grsin.
¢,4ncluce lan planted tO cropsand not harvested and fallow isnd.

The tota! -Ost of producing food, feed, and rouglite crops!s projected to amoubt to $2.66 billion in 1980
,without water resource dcveldpnicnt. This is projected to increase to S3.54 billion by 2000. Tli, values for the water
4d-r -Ap-mefito alternative are S2.58 and S3.42 billion, rcspcctively, for 1980>and 2000. Thus, if water resource
dnelopment occurred when it is most economically desiiable, the cost of production would be.S80 million less In
1980 than the nondevelopment ease. The differcnce is projccied to be S 120 million in 2000.

The inaflysis for 2020 is a different case. Under the primary assumption conditions, 'ufficient land resources
were not available -to mce-all of the projected fLod~and feed demands. Two alternative asumptions were then
established for the without-water resource developmient alternative. First,-it was assumed that Basin farmers would
reduce production of corn 'for- Basin export, and continue growing other crops needed for food production and the
livestock r.,ns (see Table P-69). Thus, corn demand was reduced to about 65 percent of (lie original level. The
second assumption was that Basin farmers probably Would reduce produi.tion of all crops across the board, rather
than reducing corn production -afone (see Table P-70). Undet this assumption and without additionalwatei rezourf.e
activity, the Basin could-provide about 85 percent of original demands for all ciops. The total cost of production in
the nondevelopment case was S3.94 billion, assuming only a reduction in corn production. It was S4.09 billion with
the 85,percent -acros the board demands. Stict comparability with the additional water resource development case
is not possible because land is available to meet all demands if water development is allowed. Ilowcver, a computer
run wasmade with water development at 70 -percent of food demands, thus enabling a comparison. Without
development, costs totaled S3.15 billion compared to the S3.06 billion production cGsts-when water resource
development is Allowed as they become economically desirable. These costs are lower titan the 2000 lime Oeriod
since the demand was substantially contracted from the original levels. If all demands are met in 2020 with water
development allowed, cos.s-are projected to amount to SS.I billion.'it Evers though watee development tends to reduce total costs, various other alternatircs may. be just as desirable

from a public viewpoint. Society possibly may realize a net savings by placing greater stress on improving t chnology
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Table P-67

Cropland Harvested and Pastureland by Ba;iti Plan Areas,
Upper Mississippi River Basin - 1980

(thousand acres)
Source: Compiled by Economic Research Service

Food Fecd Roughage Pernaner Misr- Non.
Basin Plan Ar-a Tore! Grains a Grainsb Cropsc P4srure Cropsd hanrestcdc

1. Mississippi Headwaters ...................... 6.962 938 2.264 1,752 899 73 1.037
2. Chippewa and Black ........................ 3,351 167 1,349 484 418 24 906
3. Wisconsin ................................. 931 163 1.326 798 380 40 1,224
4. Rock ................................... 7.576 1,234 3.707 1.199 622 98 716
5. Illinois:

SA (North) ............................. 2.521 425 1.570 318 105 59 43
58 (South) ........................... 12,488 3,964 5.087 1.8#4 1.332 85 207

6. Kaskaskia ................................ 3,255 1,137 863 8 534 8 15
7. Big Muddy ............................... 1.272' 453 260 137 394 3 25
8. Meramec ................................ 2.817 451 248 302 719 10 1.087
9. Salt .................................... 3,029 653 197 748 1.054 7 V;s

10. Fox. Wyaconda, & Fabius ..................... 1.349 339 157 292 363 2 196
11. Des Moines ............................... 9,784 2,222 4.102 1.54.3 1.480 69 368
12. Skunk .................................. 2.359 494 626 585 603 14 37
13. Iowa and Cedar ............................. 7,381 1,289 3,278 1,288 1,330 44 152
14. Turkey, Maquoketa, Wapsipinicon. & Upper Iowa ... 4.386 391 2.278 966 175 26 550
15. Cannon, Zumbro, & Root ..................... 2.578 325 1,543 199 191 17 30
16. Minrxota ............................... 8829 1.633 3,657 2.462 486 153 438

Total ............................. 83.868 16,278 32.512 15.585 11.084 732 7o67

3 Isciudes wheat. soybeans.
b Includes corn, oats, baley, sorGhur. grain.
c Includes all hay. cropland pasture, corn and sorghum silaga.
d Includes crops fisnted to fruit, vegetable, oil crops, and miscellaneous small grain.
c Includes land planted to crops and not harvested and fallow land.

and/or encouraging the adoption of newer technologies. An example of this might be development of a type of
barlcy seed that brings substantial increases in yield. This could be coupled with the development of a more efficient
mdnsig process JIL may enhance the use of barley in the feed ration. A shift in the feed ration may decrease the
need for water dev2lopment from fhe public viewpoint.

3.7 Rural Farm Employment and Population

The proJe-.tion of farm emplo)nient is a function of the projections of production and production technology.
The number. of people employed on farms determines the number of farn families and consequently the farm
population. The follonerg paragraphs summarize the wa% 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 thousand, it dt.clined b, 255.5 thousand during the 1950 decade to 605.8 thousand persons
i 1960. Siunltaneot:sl%. farm productivilty has increased, thus enabling grt.'r total output per employee. In tie
Upper Mississippi states. the index of output per man.hour rose from 38 in 1940 to 62 in 1950 and 114 in 1960
(1957 1959 z 100.0). The Ad Hoc Water Resources Counci; projected dollar output per man-hour to rise from 1.70
in 1959-61 to about 14.12 in 2020.

h,.reased prod.ts it per unit of labor can be expel.ted to continue in the Basin. Basin productivity, measured
by the total dollar 'alue of farm output per employee, is projected to ircrease 86 percent between 1959 and 1980.
Front 1980 to 2000 another increas.! of 70 percent is expecied.

The dedinc i farm employ nient ,oinides w ith increasing demand for workers in other sectors of the economy,
inuding partitla.rl, the faim-assoLated industries "'agribusiness". In the Basin genera;ly, farm emp!oymnent is a
rclatiely small share of total emplo)nient. Thus. shifts which appear relatively larg,: in farm terms are small
considered li the overall labor force. A look at the low projection of iinenploynen; rates in the economic
subregions (Part It of Draft No.2, Appendix P) suggests that production demands uncourage shifts to nonfarm
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employment. Only in partial Economic Subregion "'C" is unemplo iew exp, ted to be ex .e: 1%c,, ,.d tins o.,uld
well be ,obtinered b) slifts within :he subregion a,,J arntng subiegiuns. r'oresgl,; in de ulpnental plinitS In Ilai
ar~a appears particu!arly desirable.

Employnient projections by Basin plan area and ccononic subregk':i are presented in Tables 1P-72 a.nd !: 73,
respectively. Only the Big Muddy Basin, Plai Area 7, exhibits constant fanm: empluyment bcteen 1960 and 1980.
This is due to the substantial increase in agricultural production piojected for fl.is plan area. Tu altermla nc .hanges
could reduce employment ,.I the Big Muddy lasin. (I) agricultural production az a level lo'er than prtj,:.Ied. or (2)
a sharp increase in output per employee. The first case is highl. unlikely bec.ause labor tconsuning roughages and
pasture are particularly svited to the Big-Muddy soils and the associated livestock base. The zecond case is also
unlikely because the dollar value of output per employee is already projected to increase bl a substantial 137
percent between 1960 and 198(. This is highev titan the average for the Basin .,nd also higher tima the projc.Ltions
made by the Ad Hoc Water Resources Council for the Nation as a whole. Faro, emplo.y ment projct:ions fur the rest

of the plan areas show decreases between 1959 and 1980. This is in accordance with the faster rate of increase in
productivity per worker than the rate 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 halve also been declining. In the 1950 to 1960
decade, the Basin's farm population deciined by 538 thousand. abiut. 20 percent. Population generally follows
employment, thus, these trends have resulted either from physical employment changeb from area to area or from
the movement of former farm employees -nto nonf~rm 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 area and
economic subregion, respectively.

I-able P-68

Cropland Harvested-and Pastureland by Basin Plan Areas,
Upper Mississippi River Basin -2000

(thousand acres)
Source: Ccrpiled by Economic Research Service

Food Feed Roughage Permanent Misc. Non.
Basin Plait Area Total Greiua Grainsb Crop$c  Pasture Cmrpld han'estedc

1. Mississippi Headwaters ...................... 6,728 733 2.807 2,092 670 81 345
2. Chippewa and Biack. ........................ 3.345 321 1,677 393 713 27 214
3. Wi.consin ................................ 3,916 22 1.844 610 909 44 297
4. Rock ................................... 7.446 1,374 4.174 706 925 107 160
5. Illinois:

5A (North) ............................. 1,727 416 1.016 111 96 66 22
59 (South) ............................. 12.365 4,184 4,769 2.260 892 93 167

6. Kaskaskia ................................ 3,206 927 740 885 630 9 15
7. Big Muddy ............................... 1.270 368 265 218 389 3 27
8. Meramec................................. 2.525 339 336 762 874 11 203
19. Salt .................................... 3,028 533 176 935 1.248 8 128

'70, Fox, Wyaconda, & Fabiis...................... 1,368 232 190 364 508 3 71
11. Des Moines ............................... 9,761 2,779 3.696 1,851 1,198 77 160
12. Skunk ................................. 2.357 695 594 901 121 15 31
13. Iowa and Cedar ............................ 7,331 1,537 3.426 1.833 409 49 77
14. Turkey, Maquoketa, Wapsipinicon, & Upper Iowa ... 4.341 348 2.853 522 545 29 44
15. Cannon, Zumbro, & Root ..................... 2,555 308 1.686 151 370 19 21
16. Minnesoa ............................... 8,811 1,655 3,677 2,895 302 170 112

Total ................................. 82.080 16,961 33,926 17.489 10,799 811 2.094

a Includes wheat. soybeans.
b Includes corn. oats, barey, sorghum grain.
C Includes all hay, cropland pature. corn and sorghum silage.
d Includes crops planted to fruit. vegetabl, oil crops, and miscelianeous snall grain.
c Includes land planted Vo crnps and not harvested and fallow land.
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Table P-69
Cropland Harvesteki and Pastureland by Plan Areas,

First Alterative
Upper Mississippi River Basin - 2020

(thcusand acres)
Source: Compiled by Economic Research Service

Food Fred Roughage Permanent lis.
Plan Area Total GpJiaSb Grainsc Cropsd Pasture Cropse Other

1. Mississippi Headwaters ....................... 6.634 582 3,154 2,398 ,84 97 19
2. Chippewa and Black ......................... 3,343 384 1.554 792 478 34 101
3. Wisconsin ................................ 3.900 253 1.850 830 703 52 212
4. Rock ................................... 7,362 1,417 3,952 1.17? 311 120 391
5. Illinois.

SA (North) .............................. 1,161 400 482 165 24 74 8
58 (South) ............................. 12.190 4,205 3,.53 2.S37 441 108 1,146

6. Kaskaskia ................................ 3,197 893 448 1,487 357 ;1 1
7. Big Muddy ................................ 1.21 311 171 546 227 4 12
8. Meramec ................................. 2.406 278 140 1,389 585 13 1
9. Salt ..................................... 3,009 353 155 1,737 755 9

10. Fox. Wyaconda, & Fabius ..................... 1,368 191 165 740 258 3 11
1 1. Des Moines ............................... 9.749 2.886 3,486 2,740 39? 90 150
12. Skunk ................................... 2.359 656 545 i,076 12 18 22
13. Iowa and Cedar ............................. 7.284 1,563 3,403 2,100 69 56 93
14. Turkey, Maquoketa, Wapsipinicon, & Upper Iowa ... 4,365 283 2.928 842 248 35 29
15. Cannon, Zumbro, & Root ..................... 2.548 29b 1,577 430 213 22 11
16. M'nnesota ............................. 8.811 1.672 3,427 3,216 197 197 102

Total .............................. 80,957 16,630 30.890 24,496 5,689 943 2,309

J With scarce land resources this first alternative considered a limitation of export corn.
b Includes wheat, soybeans.
C Includes corn. oats, barley, orghum grain.
d Includes all hay. cropland pasture, corn and sorghum silage.
0 Includes crop,; planted to fruit, vegetable. cil crops and miscellaneouis small grain.
f Includes land planted to crops and not harvcsted Ond fallow land.
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Table P-70

Cropland Harvested and Pastureland by Basin Plan Areas,
Likely Alternative3 Upper Mississippi River Basin - 2020

(thousand acres)
Food Feed Roughage Permanent 11isc. Non-

Basin Plan Area Total Grainsb Grainsc Cropi' Pasture Cropse han-estedf

1. Mississippi H.adwaters ..................... 6,582 666 4,J67 1.624 9 97 19
2. Chippewa and 8Fack ........................ 3,346 488 2,236 477 9 35 101

3. iisconsin .. d.......................... 3,902 726 2,202 708 1 53 212
4. -Rock .................................. 7.365 1.452 4,257 1,141 4 121 391
5. Illi nois:

SA (North) ........................... 1,162 327 591 161 1 74 8
58 (South) .......................... 12,1°1 4,264 4,444 2,212 16 108 1.146

6. Kaskaskia ............................. 3,199 1,038 566 1.534 49 11 2
7. Big Muddy ............................. 1,273 376 235 645 .2 4 12

8. Mefamec .............................. 2,409 600 125 1.664 5 14 1

9. Salt ................................. 3,012 414 132 2.418 39 10 -9

10. Fox. Wyaconda & Fabius ..................... 1.371 114 37 1,177 21 4 12

11. Des Moines ............................... 9.751 2,651 3.379 3,3 13 142 90- 151

12. Skunk .................................... 2,360 497 730 1.077 17 18 22

13. !owa and Cedar ............................. 7,288 1.399 3,933 1.805 1 57 94

14. Turkey, Maqucketa, Wapsrpin~con, & Upper Iowa ... 4,368 326 3,086 890 -g 35 30
15. Cannon, Zumbro, & Root ..................... 2 .550 319 1,770 424 3 23 11
16. Minnesota ............................... 8813 1.718 2937 3.856 2 197 102

Total ................................. 80,942 17.375 34,827 25,151 325.2 951 2.314

a Uniform crop productior, limitation with scarce land resource.
-b Includes wheat, soybeans.
C Includes corn. oatc, barley. sorghUm. grain.
d Includes all hay, cropland pasture, corn and sorghum silage.
C Includes crops planted to fruit, vagetab!es, oil crops and miscellaneous small grain.

f Includes land planted to crops and not harvested and follow land.
9 Les than one thoussnd acres. -

Table P-71
Farm Population by Basin Plan Areas,

Upper Mississippi Rkier Basin
(thousands)

Hisorical Projected

Plan Area 1940 1950 1960 1980 2000 2020

1. Mississipp! Ht.waters ..................... 3. 1 292 219 145 104 93

2 Chippewa & Black ........................... 1 W 139 106 75 55 49
3. Wisconsin ............................ ..... 187 153 117 78 64 59
4. Rock ...... ............................. 262 229 197 159 113 87
5. Illinois:

SA. (North) ............................ .. 147 122 80 43 23 14
5B, (South) ........................... .397 318 250 182 143 111

6. Kaskaskia ...... .......................... 126 97 72 49 37 33
7. Big Muddy .................................. 67 51 27 25 19 17
8. Meramec ................................ .. 150 113 62 39 26 25
9. Salt ........ ........................ 9.... . 5 75 55 38 34 27

10. Fox, Wyaconda, & Fabius ....................... 34 27 21 18 16 13
11. Des Moines ................................ 275 233 192 141 109 96
12. Skunk .................................... 76 64 53 36 28 22
13. Iowa-Cedar ................................ 222 192 169 132 94 81
14. Turkey, Maquoketa, Wapsipin'con, & Upper Iowa ... 147 131 117 97 75 64
15. Cannon, Zumbro, & Root ...................... 94 81 72 61 46 38
16. Minneo a ......... ................... 230 197 168 128 106 96

Total ................................... 303 2,514 1,977 1,446 1,092 925
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Table P-72
Farm Emp!oyment by Basin Plan Areas,

Upper Mississippi River Basin
(thousands)

iHistorical Prolectcd

Plan Area 1940 1950 1960 1980 2000 2020

1. Mississippi Headwaters ........................ 106 96 63 44 33 30
2. Chippewa 4 Black ........................... 51 48 32 24 18 17
3. Wisconsin .. .................................. . 57 54 35 25 21 20
4. Pock ...... .............................. 88 84 64 53 39 31
5. IMinuis:

5A (North) .............................. 50 44 29 16 9 6
5B (South) ............................... 122 108 76 59 48 38

6. Kaskaskia ...... .......................... 36 31 19 14 11 10
7. Big Muddy ................................. 12 12 6 6 5 5
8. Meramec .................................. 39 34 18 12 8 8
9. Salt ....... .............................. 30 25 15 11 10 8

10. Fox, Wyaconda, & Fabius ...................... 11 9 6 5 5 4
11. Des Moines ...... ......................... 89 82 58 44 35 32
12. Skunk .................................... 25 22 16 12 9 8
13. Iowa-Cedar ...... ......................... 77 72 54 44 32 29
14. Turkey, Maquoketa, Wapsipinicon. & Upper Iowa ... 51 48 38 32 :.a 23
15. Cannon, Zumbro, & Rool ...................... 33 32 22 20 16 13
16. Minnesota ................................. 78 13 54 43 36 34

Total .................................. 955 874 605 464 361 316

Table P-73

Farm Employment by Economic Subregion,
Upper Mississippi River Basin

(thousands)

Historical Projected

Economic Subregion 1940 1950 1960 1980 2000 2020

I. Minneapolis-St. Paul ..... .................... 152.4 141.6 98.3 70.3 51.0 42.
A. Duluth-Superior ....... ...................... 17.7 15.2 7.2 6.0 3.7 3.:

B. Fargo-Moorhead ........................ .... . 22.4 21.4 15.7 13.8 10.7 d.1
C. Sioux Falls .............................. . . 33.0 30.3 23.5 17.9 14.6 12.6
II. Eau Claire .... ................ . . . 109.2 103.0 69.0 51.6 41.7 32.9

Ill. DesMoines-Ft. Dodge ............... ..... .... 157.5 145.4 105.6 84.6 66.2 61.2
IV. Rock Island-Davenport-Moline ................... 131.5 124.0 95.1 76.5 58.8 53.1
V. Milwdukee ............................... . . 60.3 55.7 37.5 27.8 18.6 17.3

VI. St. Louis .................................. 101.5 139.1 81.3 61.9 50.7 45.9
VII. Peoria ................................... .... 2.8 82.1 58.1 44.1 3.7 32.1

VIII. Chicago ................................... .. 3 57.4 41.7 26.6 t9.4 17.0

Total .............. .................... 1,004.b 915.2 633.0 481.1 373.1 325.8
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Table P-74-
Farm Population by Economic Subregion,

Upper Mississippi River Basin
(thousands)

Historical Projected

Economic Subregion 1940 1950 1960 1080 2000 2020

i. Minneapolis-St. Paul ......................... 467.2 395.1 328.3 229.9 179.6 165.7
A. Duluth-Superior ............................ 73.6 54.2 31.6 25.2 14.8 12.1
B. Fargo-Moorhead ............................ 73.4 61.2 48.2 400 30.0 21.9
C. Sioux Falls ................................. 95.6 84.0 72.0 51.9 40.9 34.0
II. Eau Claire .................................. 359.2 293.0 226.3 1C0.2 123.6 109.9

Ill. Des Moines-Ft. Dodge ........................ 477.3 403.3 337.1 251.6 .89.0 164.1
IV. Rock IsJind, avenport-Moline ................... 385.8 337.1 295.8 238.4 178.3 145.0
V. Milwauke. ................................. 185.5 157.3 116.0 80.3 53.7 42.5

VI. St. Louis .................................. 588.9 453.3 295.0 206.6 160.1 139.8
VII. Peoria .................................... 300.2 236.4 186.7 135.6 106.4 81.3

VIII. Chicago .................................. 207.1 173.1 126.3 79.5 53.8 41.5
Total ............................... 213.i 2648.0 2,063.3 1,499.2 1,130.2 957.8

Table P-75
Land in Urbanized Areas by Basin Plen Area,

Upper Mississippi River Basin - 1960, 1980, 2000 and 2020
(thousand acres)

Source: Economic Research Service

Plan Area 1960 1980 2000 2020

1. Mississippi Headwaters ........................ 822 1,041 1,274 1,423
2. Chippewa and Black ......................... 246 251 257 260
3. Wisconsin ...... .......................... 327 345 360 376
4. Rock ....... .............................. 392 515 642 727
5. Illinois:

5A (North) ...... ........................ 887 1,375 2,168 2,735
58 (South) ........ . .... ............. 832 1,432 1,556 1,731

6. Kaskaskia ...... .......................... 283 328 377 386
7. Big Muddy .................................. 113 116 117 118
8. Meramec .................................. 302 444 736 856
9. Salt ....... ............................... 114 122 124 142

10. Fox, Wyaconda, & Fabius ...................... 50 52 53 54
11. Des Moines ...... ......................... 445 478 502 513
12. Skunk .................................... 122 127 129 129
13. Iowa and Cedar ............................. 373 420 471 516
14. Turkey, Maquoketa, Wapsipinicon, & Upper Iowa ... 194 210 225 231
15. Cannon, Zumb.o, & Root ...................... 139 211 232 240
16. Minnesota ................................. 323 394 411 412

Total ................................... 5,964 7,861 9,634 10,849
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Section 4
FOREST RESOURCES

Forestry is one of the major land uses in the Upper Mississippi RiverBasin. Over one-fifth of tile land area of the
Rasi- 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
trees, furs, wildlife, and recreation is substantial.

Tile U.S. Forest Service of the Department of Agriculture has assumed responsibility for compiling and
presenting information on the forest land and timber resources. The North Central Forest Experiment Sation,
which has conducted two surveys of the tirr-er resources of most of the states in the Basin, has undertaken the task.
Thi. section of the rmpor' includes an analysis of the forest resources, their use, and resulting employi .!:it in the
Basin and its eronomic subregions. It also includes seven tables presenting information about area, ov aership,
present timnber volume, timber products output, and employment. Appendix N, Agriculture, and App- ,iix P,
-Economic Base Study and Projections (Draft No. 2), contain additional discussion and information co|,cc;ning the
significance of forest resources to the economy of the Basin.

4.1 Forest Land
Forests of the Basin include a number of major types (Figure P-42). The types change in response to cHiatic

variables such as precipitation, temperature, and length of growing season and ini response to soil and drainage. The
forests of the Mi.nneapolis-St. Paul, Eau Claire, Fargo-Moorhead, and Duluth-Superior subregions run la;gely to pine,
spruce-fir, and aspen-birch types. The woodlands of 'the iemainder of the Basin are labely oak.hickory on the
uplands and elm.ash-cottonwood in the river bottoms. Pine and oak-gum.cypress types from the south hae invaded
southeastern Missouri.

Much of the area along the prairie margin and in Wisconsin and Illinois, once forested, has been cleared for
agriculture. Most of the remaining forest has been burncd over and grazed; or "mined" for the best tr-2s. Today's
forests are characterized by many cull or undesirable trees and are bad!y in need of forest management treatments.
Even so these forests are important to the cultural and economic !he of the Basin and will likely be of increasing
importance to recreation and timber production.

4.1.1 Commercial Forest Land

Commercial forests cover 27 million acres (21 percent) of land in the Basin. Two of the subregions which are
among the larger in terms of land area contain over half of the commercial forest land in the Basin (Firare P-43 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 Basin. Of the remaining subregions only the Duluth-Superior has more than 7 percent of the commercial
forest land in the Basin.

The commercial forests axe 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 feitile soiis. Ai ..os. the.equarters 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 variations often occur within subregions (Figure P.44).

The very large increase in population by the year 2020 is expected to result in thc withdrawal of considerable
forest land from the commercial forest classification. Since past trends in f-,est 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, pivate recreation, agriculture, and miscellaneous
purposes, such as roads, power lines, etc.

Finally, estimates were made of the commercial forest land in tle year 2020 for each state, and the percent of
change since tie last survey was figured. The estimated percent of change in commercial forc.t ar.a ranged froal a
reduction of 17 in Iowa, to 14 in Illinois, to 12 in Minnesota, to 12 in Missouri, and to 4 in Wisconsin. The average

reduction 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 tile future because of more intensive land demands for a much larger population.
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Figure P-43. Distribution of commercial forest land by economic subregicns,
Upper Mississippi River Basin, 1963.

Table P-76
Land Area in-the Upper Mississippi River Basin

by Econf-;inic Subregions and Classes of Land - January 1, 1963

(thousand acres)

Land and Water Area3 Forest Land

Von. Nonforest
.Economic Subregion Total Land Water Total Commercial conncrcial L.nd

01 Minneapolis-St. Paul ............. 16,498.6 16.056.2 442.4 2,C96.0 1,846.7 249.3 13,960.2
02 Eau Claire .................... 16,162.8 15,810.2 352.6 7,744.9 7,568.0 176.9 8.065.3
03 Des Moines-Ft. Dodge .......... 18,846.8 18.818.7 28.1 1,251.6 1,239.2 12.4 17,567.1
04 Davenport-Rock Island-Maline .... 14,761.4 14,579.1 182.3 1,672.3 1,655.9 16.4 12,906.8
05 Milwaukee ..................... 4,984.3 4,876.8 107.5 619.6 619.5 - 4,257.2
06 St. Louis ..................... 24,894.4 24,667.6 226.8 7,907 1 7,759.0 148.1 16,760.2
07 Peoria ....................... 12,090.2 12,001.3 88.9 757.6 733.8 23.8 11,243.7
08 Chicago ....................... 7,367.0 7,326.6 40.4 396.8 388.7 8.1 6,929.8
11 Duluth-Superior ................ 7,414.5 6,788.5 626.0 5,100.8 4,905.5 195.3 1,637.7
12 Fargo-Moorhead .............. 3,964.0 3,791.3 172.7 809.7 775.0 34.7 2,981.6
13 Sioux Falls .................... 4,577.9 4,543.9 34.0 68.5 64.0 4.5 4,475.4

Total ...................... 131,561.9 t29,260.2 2,301.7 28,425.2 27,555.4 869.8 100,835.0

a F-rom U.S. Bureau of the Census, "Land and Water Areas of the United States," 1960
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4.1-2 Ownrwship of Commercal Foemst Land
Owrierrsi Of the wrninecizl forest lanld of-the iBasui is predo~nirr.flt by f unwic -FAv naSr I~lVnc-uS Pimis
ouk a 'ire P.45 and T~e P 77). Forest indusu holdinp5 xmount to eul 2 pazCm* 0l :lw1WCkL ionls

area. The U.S. Forest Sernise con'-rols, 6 mecent- Ollhe publk c mcs, utngvntxvs. ijtJ ,! it. Fedcril
Agerces, control 17 pe M M:.

Almost all of the lorest industry holdngs-2nl Siure and County -foiest 2ac in lte nawthern jrnt of lte 11sas..
National Foresi lands are Imrply conrined to the northern and uthern extientcs of the 11. m awontg itol mnis

4 of the scattered wooulinds across the central pati -of the regin.

4.1.3 Comrcial Fxest Area bi Timber Stand-Sie

Forests are classified by timber standl size to indicate theh relative davelopmnt. Such classes include sawtmmoer.
*jpltir, stelng pplzngs aed nnsokeea &~

The saw- timber armis usually contain cnaoag e ;rees for a ruetchantalk cut. Mayo; these stands must be
left to. put an inore growth. Poleliniber stanwds con-t--in few saw timber trees out are ustually irercitantable for the
cuttin.; of smazler timber products. Most oletimber stands should be held for additional growth. ±Secdlan and
sapling stands generally contain few ivmiber p.rructs so that a merchantable timber cut may not be ava-ilable for
many years. Nosukdaesare formerly wooded areas, now less than ID pcrcent stocked with.forest tees bui not
deveclo*e for otherlisms These gass and-brash area mayv be reproducing to trecs naturally or may, need tre
planting to prorni~te the growth of timber product-

In the Basia. 2? perceor of the cornmercial forest land is occupied by sawliariber. 35 percent by poletimber. 25
T percent by seedlings and saplings, -ad only 13 percent is nonstocked. Approxinmely 7kz million actes are classed

sawrL-liber and 9--,13 million acres are cizssed as poletimber.
Sawtimber stands aire concentrated in lite central and souihern parts of the Basin with almost two-fifths of them

in the St.- Louis subregion.-Poletiriiiei stands are more widely distributed with ebout one-fournh of thle B3slins total
being found in each of the following; Duluth-Superior, Eau Claire, and St. Louis 3lubrecions. Young stands (seedlings

j and saplgs) arM concentrated in thle northern subn-gions and the St. Louis subregion.

4.14A tocking of Commercial -Forest Landk-f Stocking classifications indicate tlie-proportion of the land occupied by trees; hence, they are a measure of tile
uifization of the land. The stocking class "70 percent plus" is interpreted as "well stocked." 11w other classes arc
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 rcquire any special treatment to insure growth but they may require thinning or removal of
undesirable trees. One-third of the commercial forests are medium stocked. Thes stands usually li :ve sufficient
growing space and do not require special treatment. About one-fourth of the commercial forest land is poorly
stocked. The trees in these stands may have plenty of groping space or may be competing with grass, brush, or cull

thees oulo for timber indicates that productive capacity of the Nation wvill be strained to meet timber neceds by
the year 2000., A favorable location and good,-accessibility of timber in tile Basin should favor utilization of all
available timber from that area.

4.2 Timber Resources
The timber invcntory 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 diameter at the small end and 12 feet long or longer, is classed
as sawtimber growing stock. It is also measured in board feet using the international one-quarter incht ru!e which
approximates lumber scale.

While timber inventory contains all available volumes which meet certain standards, the timber growth includes
only the net accrual for one year. Growth is expressed as the increment onl all growing stock, and also as the increase
in the sawtimber portion of the growing stock. Growth includes not only the additional volume put on mcrian table
trees but also the "ingrowth" of trees reaching merchantable size.
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Figure P-45. Ownership of commercial forest land, Upper Mississippi River Basin, 1963.

Table-P-77
Area of Commercial Forest Land in the Upper Mississippi River Basin
by Economic Subregions and Ownership Classes - January 1, 1963

(thousand acres)

Ownership Clases

FarnerOwned
A'ational Other Forest and

Eccomnic Subre-jon Total Forest Public Industry Misc. Private

C1 Minneapolis-St. Paul ......................... 1,846.7 - 122.5 1.5 1,722.7
02 Eau Claire .................................. 7,568.0 367.6 1,619.0 461.9 5,119.5
03 Des Moines ................................. 1,239.2 1.8 15.4 - 1,222.0
04 Davenport.Rock Island-Moline .................. 1,655.9 .5 33.1 1.0 1,621.3
05 Milwaukee .................................. 619.6 - 25.5 - 594.1
06 St. Louis ................................... 7,759.0 732.7 143.0 7.7 6,875.6
07 Peoria ................................ .... 733.8 - 13.2 2.9 717.7
08 Chicago .................................... 388.7 - 7.7 .6 380.4
11 Duluth.Superior ............................. 4,905.5 515.3 2,321.5 119.5 1,949.2
12 Fargo-Moorhead ............................. 775.0 - 262.4 35.7 476.9
13 Sioux Falls ................................. 64.0 - - - 64.0

Total .................................... . 27,555.4 1,617.9 4,563.3 630.8 20,743.4

P.138



4.2.1 Timbes Volumf e

The gtowirig-stock volumes of the Baset total 14% billion cubic feet. which is about 517 cubic, feet (6!: coids)
per a-cre (TabHeP.7S). Ne-ary 8 billion cubic t or 56pcrceai of tiiisgro%4.T-slod-1 vulivxmt is in nokk.iberlizc

trees Foity-fou; pereent is in sawtunbcr-wttrc s. Under a long time forest mn'anaera em pr -ran, [fie i'Altin pci

.xre -4hotld be aboit doubled and the preportion in sawtirrbe!.size It.es should increase considerfabl.
Over half of she growing siock- in the Basin is in the Eau Cl-ire. St. Louis and Duluth.Suv~n0r-subeegwns (IiHire

P46). The-baree differences in volume of growing stock by subregions are ma-inly due to the subislara I artations inI ~ ~forest acreagc. Volume prT acre =.rdes onlir from about 5.8 to 83 cords in the various subregions.
Sawsimber volume in the 13asin totals 35.8 billicri board feet and averages !,300 board feet per acre of

commercial forest land. Three- quarters of ihis vwolun.. is in sawtimber stands. The remtaining 25 percent is in
pokimber or ristocing stands.

-Tm board foat velume per acre of sawtimber stands is a becer iniication of the bland situation 11,3n the board
foot volume per acre on all coniercil forest land. For the entire Basin this figure is 3,600 board feet pe Jc but it
varies from 2,600 to0 5,300 board fe-,Q-t the several subreeions.

The disribution of saiwtimber by subregins is paralk! to that for cubic feet volumes in that Lau Claire, St.
Louis and Duluth-Supeor contain the largest rolumeis. Distrbution differs in- that sawtimber makes up x.r A.-Y
'portion of the glowing stock in the northern cutover fo -rests a~nd a larger proportion of the growing stock .. , othert
subregions. Thi:s is well illusirated by the-board foot-cubic foot -ratio which is an index -to si7t of tarees. In lte
norther altover aireas, the board f'oot-cubic foot ratio runs front aboqui 1.5 to 1.9. The Minnimpolis-St- Ptul and St.
Louis subregions contain- enosigh small limber so their board foot-cub-3c foot ratios are about 3.0. In othter
subregions. the board foot-cubic foot ratio ranges from 3-3 to 4 9 compared to; the B~asin average of 2.5.

,Hardwoods; miae up 88 percent of both the grwwing stock and sawtinibcr volume, and softwoods only 2!
percept. Two spHcies groups, the select white and red oak and "other lmrdwoods:,c--ch make up one-quarter of thme
growing ,tock volumes. The select white and red oak-zend the other hardwoods groups eacha make up 311 percent of
th~e total sawtimnber volume. A comparison-of the sawtimber and poletimber volumes indicates lte trends in species
distribution (igure P4.1). While t-he volumes of the larger trees now Pin heavily to select red and white oaks, the
Vol tme of the smaller trees (poletimnber) indicates a much smAllei volume of the select oaks. The volume of
cottoniwood and awpn appears to be increasing %ery rapidly and--lhe volume of hard maple scene, to be decreasing
someivhat. Each of the odher specie-4 grou~ps is maintaining its approximate level.4 4.2.2 Timber- Ownership

Owiership is a key factor in assessing forest inventory trends and tile outlook for the timber supply%. The larger
public and private owneas tend to bring more skill into management of their forest land. While sonie snmali owners
may do an outstanding 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 mianagement. Good markets arc often lacking for timber from
woodlot forests bezause only small and irreguar lots of forest products are typically availanle or hno- qualit) timiber
predomninates. Many owners are unfamiliar wifli forest opportunities and procedures or lack thle cipital nec.ecsr) for
stand Jmprovera.zitt, planting and carrying cnarges, or are uninterested in timber growing.

Seventy-five percent of thme growing stock and-81 percent of the sawlimber volumes in the Basin are in farmier
and miscellaneous 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 Adminisilat ion.

Tile farmer and miscellaneoas private ownership group is dominant ;n every subregion in the Basin except in
Duluth.-Superior whie~e it includes only 40 percent of the growing stock volumes (Figure P-48). The "other public
owncrsll:r" (former tax delinquent lands) of growing stock volumc is low in most subregioins but does reach 47
percent in the Duluth.Superior area. National Forest 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
ownlership of growing stock volumes is 'very smiall, although it does reach 6 percent in Eau Clairc and 5 percent ill the
Fargo-Mocrhecad subregions.

4.2.3 Timber Quality

The quality of sawtimber volume is estinmated by classifying trees or logs into three standdrd factory log grades
arid tic and timber logs. The highest quality group (factory log grade iiumber one) in;Audes only 8 percent of the
hardwood sawtimber volume in the entire basin. Fourteen percent of the hardwood sawtimber volume is in log
grade two and 78 percent is in the factory log grade three and tie and timber group.
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and annual cut by subregions, Upper Mississippi River Basin, 1963.

Growth-cut levels on the left and right sides of the columns, respectively, exaggerate growth
and cut 10 times with respect to volume and provide c~omparison with one another.
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Only 4 percent of the s3wti:nbc, volume of select red and white oaks in the Basin qualifies as number orc g;iade.
while 85 percent falls in the number three log grade (Figurc P-49). Almost one-half of the log grade une a minibe is
in tie *'other h-,rdwoods" species group.

Tiee and log size are v,'ry significant in determining log grade since few trees less than 15 inches in diameter at
breast height contain grade one or two logs. About halfof the sawtimbcr volume in khe Basin is fit trees less than IS
iiiches in diameter (Figure P-SO). About one-fourth of the sawiiniber volhe is in tie 16- and i18.inL diameter
classes and the remaining one-fifth is larger. The proportion of sawtimber volume in trees less than 15 inches in
diameter, by species, ranges around 51 percent. More ofthe "other hardwoods" sawtimber volume is in larger size
trees and mote of the hickory and ash, walnut, and b;ack-clierr groups are in smaller trees.

4.2.4 Timber Growth
The ne' annual growth in the Basn-amounts to 537 million cubic feet, which is approximately 20 cubic feet or

onequarter ofa cord per acre of commercial forest land (bFgr,"e P-51). This is an annual growth rate of 3.8 percent
of the growing siock volume. The oct annual growth ofsawtmber in the Basin is about 1.3 billion board feet which
comes to 49 board feet per acre of commercial forest land. This is an annual growth riae of 3.8 percent of the
sawtimber growing stock.

Percentagewisd, the growth, of growing stock and sawtiniber in the Basin was satisfactory considering the high
mortality due to drought and diseases of the oaks and elms. Growth rates are based on tllr previous decades average
diameter and height increments, reduced by the average natural mortality for lhe decade. Net growth rates were best
in -the relatively young stands of the northern and southern extremes of the Basin and poorer in the relatihely Colder
forests of the mid.section Qigffre P-46). Since growth is exaggerated 10 times in the figure, one-half of each colun,
indicates 5 percent growth.

The bet annual growth per acre was unsatisfactorily low considering the preponderance of fast growing species in
the north and the fich soils, usually adequate precipitation, and long growing season in the suuth.

10

8 D GRADE 1

GRADE 2

SEL ETGRADE 3 AND TIE AND TIMBER
.'a 6

Z
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SELECT OTHER HICKORY HARD ASH, COTTON- OTHER
RED AND RED AND MAPLE WALNUT WOODAND HARD.
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Figure P-49. Sawtimber 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 tumber vohne 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 maximun grwtli timber volume per acre should be 2 or 3 times greater.

The net annual growth of all growing stock is heavily concentrated in the select oaks, cottonwood and aspen,
and "other hardoods" groups. The annual growth of sawtimnber. on the other hand, is concentrated in the select
oaks and "other hardwoods" (Figure -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 shon in Table P-79 projections of timber products output were made for three major products groups: (1)
saw logs, veneer logs. and minor ii 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 stock, mine timbers, poles, posts, and miscellaneous industrial wood products. Output for the Basin
shied a reduiton from 1952 and 1962, following the trend found in the fivZ northern economic subregions. In the
six southern subregions output of these products increased during the period. After 1962, the output of these
products is expected to increase rapidly in all subregions but to increase much more rapidly in the northern ones
than in the southern ones. By 2020 the output is estimated to be approximately 4 times the output for 1962.

The output ot pulpwood has been increasing and is expected to increase at about the same rate until the year
2020. when it will be about 2% times the 1962 output. The greatest rates of increase will be in the southern
subregions.

The output of fuclwvood has declined for some years. This trend is expected to continue but to '.', off before
the year 2020.

A study of c,.oiioiiii,. growth in the United States and resulting timber demands indicates that the demand for
timber prodwm.ts may be expected to increase abuut 80 percent by the year 2000. While the consumption of
fuh ,loud is expet.ted to drop, the demands for industrial wood products will rise. Major expansions in population
.id the o-onomy vill require some 21.3 billion cubic feet in 2000. Imports of timber products are expected to
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Figure P-52. Projection of timber products output by major groups,
Upper Mississippi River Basin.

incrcase. but most of the timber required to supply U.S. markets u ill be frum domesti.- forests. The national timber
supply-denand reintionship has improved in recent years and prospc..tie timber growth sccmns adequate to nct
projected demands for the next several decades. The timber supply, of small and lo % grade materials is faurable for a
longer period. This is not the case for lumber and higher quality forest products. By the )car 2000 sa% timbe;
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 %%ood produtts in the Basin %%ill
grow. The demand will increase with the expanding population ,n and near the Basin. The forest industry uill
expand in order to better utilize the available supply of timber. The trend will probably be in early, rapid sustained
increase in the use of pu!pwood 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. Tile cut of growing stock was only 7 -Libic feet per acre of commer-ial forest land. This inLluded the sa%,timbcr
cut of 27 board feet per acre. Both are considerably lower than the net annual growth of 20 LubiL feet of groing
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 sawtimbei inventory of the Basin. Thirty-seven percent of the giow th ti -ubic feet and 55 pcrLcnt
of the growth in board feet was cut in 1962. Although the proportions varied somewmhat the same situation held ill
each of tile subregions (Figure P-46).

Basinwisc, tihe timiber cut runs hecavily to tile sclc t oaks, cottonwood and aspen, and "other hardimoods" (l'igure
P-51). Comparisons of the growth and cut of growing stock by species groups indicates that gro, th is t%%o to three
times the present cut except for the "other softwood" group whose cut equals growth. Speceswise. the -ut of
sawtimber is very similar. The excess of growth over cut is not so prominent for sawtimber, but giuwth exeeds cut
in every species group (Figure P-51). The forest resource is undergoing a very rapid buildup froni a very lov, timbder
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 uot of gro%% mng stoAk i tire Basin detreased front 221 ifflion cubic feet inl 1952 to 199 inillion cubic feet inl
190-2 (flgure I'S53). If tini1ber produt s output ilcreases as anticipated, thie cut mutst soors rise, reversing the
dou"al n~.tictrd. It %%Il IliuIb tk) an %:.Iiiiiated 5oW, mii- ubi;. feet by ihec ar 2020. Similar changes are projected
for tiniber -ro%%dii %%n -ugrth ink.reasing soie%% ht mnore than cut by the year 2020. By 2020, growving stock
%oluile IN expeo.ied lo be 3 times thait of 1902. Despite higher demiand, the assumied cut is expected to fall farther
bclow growdli than at p~resent.

The sNimlimber -ut Ii the Batsimi is expe.-ted to rise f'romn 703 mnillion board feet inl 1962 to 1,520 milflion board
feel inl 2020 (/'lgur PS-1). Grom~th slio%%sa unu imsual drop fromt 1952 to 1962, probably due to a severe drought and
tire duidli clii and oaik %% iii diseases, It is expeLted to rise fromt 1,'350 mnillion board feet inl 1962 to 2,240 muillion
board fet Ii 20270 ulien i te assumned -ut -, expe.-ied it) equal two-thirds of the sawtimL'er growth. The sawtimiber
inventorv' is estimiated to mioi t Ihan double d uring the period.

The ime of the I~crag e tree ill the Inventory and of umnber bWing grown and cut is indicated by the board
fool, Lubi f00t ilki. Larger ratios indi~ite lairger trees. Normnally mnore larger trees are cut, hience, the ratio for cut is
ighecr than fo0. ,to% Ii or inventory . L'sually grow tIll rates are highest for y ounger ties. hience, this ration is snialler
for '-o% Il than1 for utI of inmentory. The -Lutovcr aireas of the northern Lake States show lower board foot-cubic
fool ratios (1.5 to 3.1) Ihamn the areas f.-irther south (2.8 to 4.9). If the assumed cut is miade, the average size of
limiber in thie inlenii'ry %%ill detrease fromn 2.5 inl 1962 to I £ in, 2020. and a smnaller portion of the timiber cut will

iODC Ionilage trees inl the future thanm at present. Sinme the iota; Lult wvill be greater, the actual cut of high grade
material mla) be inil than no%%, There w Ill be greater opportumly) for expanding prodw-tion fromt smnall, low grade
inaterials resulting front iipro~emnent L-uttings than for increasing output of high quality products.
4.4 Employment in Forest Products Industries, 1952, 1962 and Projections to 2020

The distribution of mnajor forest lprodui-t industries is shown inl 1igure 1156. Additional small primiary or
secondary %%ood-using industries -are located inl aimost every Couinty.
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Figure. P-54. Projections of cut and growth of sawtimber,
Upper Mississippi River Basin.

- I In 1952, soine 99 thousand persons wcrc employed in thiese timber based industries of tlie Basin (Tubic P-80).*
These estimates arc based on census records which, in the case of manufacturing plants -coming tinder SIC group 24,
were adjusted upward to include employment in smiall mills. These estimates ini-ude timiber harvecsting, but do not
include employment in forest management and protection. nor do they intlude all setondar) nianuf..uring of
timber products. About 54 percent of the 1952 employment was involved in the manufacture of pulp), paper, and
allied products. Timber harvesting employed 19 percent and saw and planing mills less than 7 per;,ent of the number
of emlployees.

By 1962, the timber based employment had risen to 110 thousand employees. Employment inkcreased in ea'di
category except in timber harvesting where greater productivit) had taken place. and in sa%% and planing nills %% lierc
many ineff icient mnills had quit operating (Figure A-55).

As shown in Table P-80 projected employment in timber based industries of the Basin is expec.ted to be 227
thousand persons by 2020.
*liersoiis as used here refers to man-years or employment. fit 1952 and 1962 a manl yea, of emnplo)tment amnount.d to 2.0(10
man-hours. In anticip~ation or a shorter man weA, a 1,300 mian-liour year was used ror I 9h0 and ater periods. Large inltreai%s III thle
productivity or labor are expected to take place because of new% technology. hlovever, the figures in Table., P. 7. and A.79 .anfno1 he
used satisfactorily for measuring this change since Table P.78 prese.ts Information of timber products output fromnth a iin %lii&
Table P-80) indicates thle employment involved in all manufacture of forest b~ased industries iii tll% arc.,. Import%, particularly of
pulpwo.od, into the Basin are large enough to make considerable error in comparing tile figures from tle two4 taulk%. Retogoniii
these differences and using a constant 2.000 hour man year. we find our productivity inc.reases for pulp aiidallied paper prudutt.
from 1952 to 1962 to be 3.2 percent compounded, from 1962 to 1980 3.1 percent. fromt 1980 to (lie ) car 2000. 1.8 pcrteiit
compounded. and for 2000 to 2020, 1.2 percent. For saw logs and other products wec find a productivoty detreais, froint 1952 to

z 1962 and a productivity increase of 4.0 and 2.4 and 1.9 for later perioids.
A comparison (of productivity in Minnesota and the North Central Region w ith that for (lie Nation showsil this .in rea 1i.i.s a

good deal (If catching up to do to remain competitive. For tile period 1952 and 1962 tile in.rease for the Nation %%.i% 3.8 pertcnt.
for the North Central Region. 1.6 percent. and for Minnesota (1958 to 1964), 1.4 percent conmpounded.
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Tiilm ii aIctIing in 19o2 inajde up .about one-scvcntli of tile emiploymient attributed to forest-based industries.
It Is expeacd it) pritdei~ %wik fut ibu 36 thousand persons in 2020. In 192 about 6 thousarnd persons weiv
uiiplts, dr m~' mills ind pining mills. 04 thousand in pulp, I!.ppr and allied products, and 23 thousand in other
pm11mi% nitif~itumlmi, %%vvd-usimg industries. 13) the %ear 2020 these figures arc expected to rise to 15 throusaind for
thle sa%%inilh group, 132 thousand for the pulp) and paper nfill group. and 44 thouasand for the "other" group.
Lxpvtetd aautrvaes user 1902 canplo-,inin by the year 2020 are -227 percent for sawmills, 206 percent for Pull) and
pap~ri mills. and 19 1 percent for "other" plants.
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Figure P-55. Projections of employment in timber-based industries,
Upper Mississippi River Basin.
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Section 5
MINERAL INDUSTRIES

This section was prepared by the U.S. Bureau of Mines, Twi.n Cities Officc -)f Mineral Resouirces. 5linneapoils,
Minnesota. It deals with the mineral econointy of the Upper Mississippi River Basin.

Significant- quantilics of metallic mninerals iron ore, lead, and zinc. nonmetallic ininerals gypsumll, sand and
gravel, crushed stone and dimiension stone. and inineral fuels coal, natural gas, peat, and petroleum are found in
the 188,200 square miles in the Basin.

In 1964 the Basin supplied about onc-tenth or thme Nation's bituintous coal; one-sevenflh of the iron ore:
one-ciglith of the gypsum,. sand and gravel. and stone; two-fifths (if the lead: and uiie-twoltitm of thec zinc

5.1 Summary of Selected Mineral Industries, 1950 and 1960
Thble P-83 shows mineral production in the Basin for 1050 and 1960. Included in the table are several mineral

commodities for wvhich projections of production and eiuplo) ment have not been mnade. These include cement, clay,
and limec for which eimployment data ire showi, uiider inanu fatitring ini Sections I and 2 of this appendix Cobalt,
copper, nickel and silver are byproducls of lead mining and the emiployment is included in the lead mining
employment data. Production and/or emiployment data for ..brasive SWonMS, piat. and tripoli are either confidential

or not available.

Table P-83

Mineral Production in the Upper Mississippi River Basin - 1950 and 1960
1950 1960

inalQuaniffy Value Quant1ity1 Value

Abrasives:
Grinding pebbles, short tons ...................... 530 S 10,600 W W
Tube-mill liners, short tons ........................ w w Ww

Barite, short tons ............................. 209,311 1,890,292 180,702 S 2,587,820
Cement: 36pudbtrl..........2,5,7 73050 3,4,3 3.6,7

Masonry, 280-pound barrels ........................ t) (3) 1,804,132 5,664,996
Natural, 376-pound barrels ........................ Ww - -PotadI7-on a es..........2,5,7 73050 3,4,3 3,6,7itClays and shale, short tonsb ...................... 3,282,922 4,799,120 4,503,135 12,759,604Clay produced for use 1r) mfg. cement, short tons . ... NA N ,8,5 ,6,9Coal (bituminous), short tons .................... 54,736,582 218,187,673 43,703,487 174,622,865

Cobalt, pounds .. . . . . . .. . . . . . . -WW
Copper, short tons ............................. 2,982 1,240,512 1,087 697,854
Gypsum, shor tons ............................ 981,647 2,507,651 1,282,817 5,427,529
Iron ore, long tonsc ........................... 15,940,149 79,230,712 14.597,296 120,147,639
Lead, short tons .............................. 135,481 36,579,870 114.358 26,759,772
Lime, short tons ............................. 1,308,323 13,117,618 1,846,736 24,609,860

Nikel, pounds ........................................- w V1
Peat, short *ons ............................... 10,853 98.553 23,829 260,775
Petroleum, thousand 42-gallon barrels ................ 22,862 63,328,767 32,916 97,435,441[ISand and gravel, short tons ...................... 47,342,140 37,572,387 92,770,409 88,622,573
Silver, ounces ................................ 236,273 213,839 15,594 14,113
Stone (crushed and broken), short tonsd ............. 33,870,365 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), short tonc ..................... 145,366 8,108,302 211,493 10,627,672
Zinc, short tons ............................... 28,339 8,048,276 41,556 10,721,408

Vaue of items that cannot be disclosed:
Tioiand values indicated by footnote W .....- 666,489 - 1,982,628

Total .....................................- 588,476,891 - 31,345,024

W- Withhuld to avoid disclosing individual company confidential data.
~1 NA - Not available.

a Masonry c'iment not considered as "~mineral production" in 1950.
bExcludes clay produced for use in manufacturing cement.

Includes iron ore containing from 5 o 35 percent mangaiese. natural, which is ordinarily classified by the Bureau of Mins as
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Mineral production is defined as production measured by mine shipi .. n.I~S sales. or mairketabl.- production
(including consumptioa by producers).

Finplo)% ment is based priniaril) on juan-hours, logged by pro-duct'ion workers. Number of crmoyees is calculated
by spclciic mineral .onnodit% industry b% an equivalent mran-year determinred for that industry. For example, in
lte jion ore industry a inan-year is equated to 2,000 man-hours. For lte sand and gravel industry a man-year is
equivalent to 1.809 muan-hour--, reflecting the seasonil aspects of ilia industry. At, exception is the coal industry
where number or employees is determined by the aIverage number of men working on active mine days.

5.2 Existing and Projected Mineral Reserves in the Basin

A Detailed information on mineral reserves. by mineral commodity, is presented in Appendix F, ineral
Resurces. With a fecu exceptions mineral reserves in lte Basin are adequate to meet projected demards through
2020.

For several ycars petroleum production in the Basin has exceeded new discoveries, and rexrves have steadily
depleted. If the present ecline in reserves continues, it is estimated that by 1980 production in thia Basin will be .;n
a -strippeC* basis and a fraction of current output.

Reservyes of barite in Miriouri are estimated to be adequate to 1930. If new methods of: recovering barite from
tailing dumps can be det elorpcJ, production cou!d be prolonged.

Reserves of iron ore in iiilniore Cointy in southern Mlinnesosta are limited. Mlining at lte current rate would
substantially depic reported reserves by 1980.

5.3 Projections of Selected Mineral Commodities by Plan Areas, 1970-2020
Table; P-84 and P-85 detail mineral employment for selected commodities by plan areas for 1960 and projected

1970. 1980, 2000, and 2020. Table P-86 shows projected minerals production in the Basin rfor l972, 19F0, 2000,
and 2020. Additional data and projections of minerals employment and production by pla-n areas is contained in
Part V. Draft INo. 2 of Appendix P dated June, 1968.

Projections -if mineral production and employment for selctled mineral commodities we-re based on data
compiled by lte Bureau of Mines canvasses, of lte mineral industry. An exception is petrolemi data Wvhich Were
compiled by lte oil-producing states; and furnished to :he Bureau of Mines.

Regression analysis was employed to develop an equation which was used in computing base ye- (1960)
production. A 14-year time series (1950-1963) was used for projecting individual mineral conmmoditics. ln sonme
instances. minerals wecre not producced in every year of the time series, or data were not available. In these cases a
shorter time series was used. This calculated fieure for 1960, in place of anl actual production figure, was used for the
base year as the starting poinat for naking projections because it was believed to be more representative of the
production trend.

Tab!e P-84
Mining Employment -itw UMRB Plan Areas

by Selected Commodities - 1960,
arid Pr-ojected - 1970, 1980, 2000, and 2020

(number of employees)
Commodies 1960 1970 1980 2000 2020

Coal ............................... 9,300 9.800 9.800 9.000 7,300
Iron ore ............................ 3,435 5,550 7,800 9,900 1 1.900
Lead and zinc ........................ 2.370 4,110 4,250 5,165 6,280
Sand and gravel ....................... 5,343 6.504 7,682 10.530 13,138
Crushed stoiie'.... ................... 5.567 8,204 9,956 13.003 14,623
D~imension stor.e .................... .470 1,659 1.822 2.475 2.883
Gygsum ............................. 481 372 387 528 664
Barite .............................. 356 600 600 - -

Petroleum ........................... 2,550 1,425 450 225 225

1 .,tat ............................. 30.872 38.224 4,7 50826 57,013

E'tccludes data for captive quarries at cement and lime cperation.
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Table P-85
Total Miing Employment in the UMRB

for Selected Mineral Commodities'
by Plan Areas - 1960,

and Projected - 1970, 1980, 2000, and 2020
(number of employees)

Plan Arcw 1960 1970 1980 2000 2020

1 4.471 5,009 5,682 7.576 9,324
2 181 417 4E5 515 354
3 532 656 792 i.040 1.197
4 1.368 1.621 1.863 2.300 2.585
5A 2.850 3.551 4.251 5.795 6.760
58 4,184 4,693 5;155 6.206 7.020
6 4,216 3.823 3.220 2,994 2.680
7 4.900 4.559 4.33e 3.859 3.395

8 3,546 7965 10.402 12.332 14.776
9 223 406 447 522 351

10 95 127 150 195 218
11 912 1,330 1,441 1.658 1.609
12 293 322 350 397 326
13 60 1.186 1.349 1.535 1.812
14 271 418 481 580 632
15 492 599 659 902 1,121
16 953 1.170 1.327 1.792 2.089

Totalb 30.872 38.224 42.747 50,826 57.013

2 Includes coat, petroleum, iron or, lead. zinc. sand and gravel,
cruihed stone, dimension stone. gypsum, and b ite.

b Totals do not add because coal employment of less than 100 is
not In:uuded in plan area totals but arc in grand total.
Employment in gypsum mining inclusOd in grand total but not in
Plan ,a totals to avoid Oisclosing confidential data.

Table P-86

Mineral Production by Selected Commodities,
Projected for UMRB Plan Areas - 197o 1980,2000, and 2020

Coniniodit.' 1970 19-50 2000 2020

Barite, thousand short tons ......................................- 00 300 (3) -

Coxil, thousand short tons ...................................... 56500 74..300 87.100 77.500
Gypsum, thousand short tons ................................... 2.230 2.860 5.600 9700
Iron ore (usable), thousand long tons .............................. 21,150 26,750 34.750 42.000
Lead (recoverable content of ores), thousand short tons .................. 403 478 653 903
Petroleum, thousand barrels .................................... 18.500 5.000 2.5W0 2.500
Send and grave!, thousand short tons ............................. 141.312 205.534 387.764 613.529
Stone:

Crushad, thousand short tonsh ................................. 127.632 138,403 351,588 540,682
Dimension, short tons ....................................... 247.852 334,599 641.314 1.044,070

Zinc (recoverable content of ores), thousand short tons ................. 47 49 53 58

3 Mining at the indicated rate would substantially deplete estimated ro,-erves. Development of new methods for recovering barite
b from tailings dumps could prolong production.Exclude3 limestone produced for use in manufacturing cement and lime.
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P~wjLd.,lltIiwn foi niii. used ill V.onS1tIztion (sand and graiiel. d~rushied stine. dimension stone. anid gypsumn)
tw,4i, b-wde oit pio~d..: ions dcvujopcd by thec Corpisof Engineers of tile %Auc of -LonstruLtion (in 190 dollars) In tile
ll4Iihk. Me Glips Of Lnunecs.~ruu; pioje.-tions (1970 20210) vucr muade for lte I I coonuL subregions In
lim Basi. binoki Jowl: b% sde~.ted adttiCe. neu uonsiruction. publiL. Orinate. residential, nonresidential,

lud.Jovavs. iMitn ike nd repait. cet.. Thle Bureau of Mines detcrmined front ant analysis of its sand and granel
_Xl lid, p jnoition .uf pid.litm useid for highwka) donstrultiun, maintenance,' and for building purnoses. Rates

.,f laaric, based .cus Co1pb Of tngCIieCrS pzoJe&.;on for JLhl bsubregionl for approPilate %.%nstruction t'sie ere
applied t, l~ J.1,. anld p:oje~d: dsar.. ind giasel outpui deri~ed. A sinii! ptu,.cdurc uas tised in projed-ming other
tesident'ar mnierals used in cozrs~nuction.

To aii:e at Ba: in plin ilea projed.uulns for sand anid grasel and Lrushed stone. certain cakulations were made.
AdIti: p0od.:tivi dita for 1960 in lte et.onomkd subregion uas tLsed to obtain a percentage of tile total subregion
pi.cdudtioi for eai~ u.unl%_ These perientages were applied ito thle econotm subregion projed.tions to obtain
plojcd.ted piodo. tion f.1r eadh Lunt%. The appropriate count.% figures %%ere totaled to arrive at B~asin plan area
projecfionl total.

ri o iu.to matetils 'onsicd to be export conmodities (dimension stone and 20Cpsuunj, the rate of
ianed: in unst.uItion expenditures fir file entire Basia was used. It Aas assumned fhat --hinge vould be determined

b% reeional or even national demands fur constructior materials rather than by local ones
PIVoC%.t.on. Vf 0su3 production in Zile Basin %ere based on energy growth data supplied by lte Federal Power

Cammission fo ual u.nszmed by lte eleetri. utilit inusry and on data developed by thleDisonfEon i.
Anasis. Buteeau of Mines5 for nonutilit% consumption. Although eneg.m ad aspjetdoinrset
Substantial ainnual erowi- rate. lte proportion of energy to be supplied bll coal will decitnt: as nuclear encerg,
iimzzcs. PNojc tions of lte armurit of nudleat energ) -zpaciry uscid for clCetmiL power Seneration, developed by ite
F-1eaal Pouct Corinxisvion. wer taen into '.unsideration in projc%,fingdLoal output. It should be noted that because
of lte rapid acceleration of tile growth of planned nuclear capacity for electric power genera tion, lte coal
projections are subject to revision.

Irsin ore projeaion in -Mintiesuta imere based on dami developed b) the Bureau of Mines and the University of
Minnieota. It is assumned that thi'. future produLtion in lte Basin %%ill contiu as 2-0 percent of the inneisota total.
Til levclopruci of thie li.oiite Industry had a major influence on projcttions of future iron ore produa.,iun. The
d.ownuaid aend of iron ore produaion in icuent %..rs has been re~crsed. Piojedtions indicate that iron ore output

mayeoul o exeedthehieh roduction lere! of postwar years.
Psojections fuji tile iron ore industr) in.Misouri rellect the announced planned output of the new operations.
Proje..ilons of lead and Anrd. produdion in Mis-souri are based on paramreters, refled-ting national demand for these

* .oiiir~aui T he % %%y ere deriied f orm rates of d.hangc in demand fmr varying future periods developed by several
aenic, indurding the Driisiskn of Luorim. Analysis. Bureau of Mines. National Planning Assciation. Predreiasts,
Resources of the Future. Inc.. and lte U.S. Department of Conmmerce.

It. thle llliqozs,m,.nsin lezd-zind. distria. proje.-tions of future prodAuction were maintained near the Current
leCl of output-. It Is thie pi, v-.ti~ of operatingt .umpanics in the district to nmaintain 10- to ! 5-% car ore reserves. Since
lte pe~ipiteral limits of lte district have not been firmly established and there ire areas having favorable

.. Ia~a.trbi~sfor finding Vic, it waJs assuraed tha produtfir. at the indikatd rate *ill be maintained through lite
Projecting period.

l'enolculns "rojet.1rons ,.nsrdred the dedlining, oil produdtion in rtccnt %.ears. diminishing reseres, and the
Jkke.s of _*C4.U#rdaiy prodaltrun b% waterhloodin,. Published res.erves hine been declining at the ratc of 6.4 percent
pet % cal sin.... 1900. and about tm o-thirds of thre output is firmn sed.ondar) pioduttion. It is assumned that from 1980
tno thle end Of lte pilrjed..ton period. petroleuim pioduiatwn miill be msinimial, as thle oil fields become exhausted.

I'~j~tOik f enipiuv ieni Ii tile mnteral industr %%ere based oil productivity in thle base vear adjusted for
Jwl sIll piodua.nit) serc tile lujedlin period. Chinges in pruduaivity for eadh mineral commodity. e u.,Lal,

lion Or... v.ubtmu'llull rineg)Cais. lime mretals et.... .%ere developed fromt material ..onipiled by tlte Bureau 4,f Mlines.
and other Federal arid State acencies.

I-plo~u..ii Ii i... prluml industr wais based crn data de~clvped by lte National Planning Asssociation front
IM0 ernJploitIC figurets fitr Stan~dard Inldustrii' Clissili.ation 131 (crudec petroleum and natural gas).

Basin plin am..a and CU.iioii!i. .st region totals differ be..ause 19 periplicrzi counties in the e..onormic subregions
uere excluded from the Basin plan areas.

5.4 Productivity
irlodu.its it I, a lineimur.: of output pe i'orker. generally .uonputed by dividing predt.d..ion by number of~

prludritin Mt4r1. to. .iriCe at .ri1n 1rouIni1. da1% it' ann *uial piodui...ty rate. Changes in productivity generally
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indicate either 3n increase or decrease in life effikiencA of it! tpeaation. l1 otit)i .in be tisft.1 it um~pit~ing
miining operations with simiilar charatacristic.s. but oilher conipayisons %%ould not be mecaningful.

In hn pleraions several factors not jiillI2Lit in sudsi data Iiiie an erte..t oil pIlodtzlt%11%.' ~ie ofi ila-rlig

(underground or surface). depth of deposit. size of equipment used. !L'.c of opcaiiun. .jnd metal Ionteln of wec %
shipped each iffect output per worker to some degree. Produwivit% tes %in) firumine unii mine. indl fron tite i!CS

!o anoilser, due to tile vaiables cited 3above.
Ba3sinwidc. productivity in nonmetallic mining operations, notabiy saud 3nd gravel sld Lru-Jtcd stone. isI cexpected to increase substantialli ver tile projection petiod. .s more effitien! and lie arg, upmeunt is canpkiotd.
In coal asiniiug. producti-ity is expected !o approach thc optimum during the proje.btaun period. based on PresentTI estinmates of future techinelogical change. in botlh undlerground ard strrfaLx msines. Output pea ior, a1 ill k- lsgci fin

surface (strip) minig. 3s it is now. becajuse of tfie nature of thec op~eration. As -LUJI reserles afu.-nable to, Altp 111ur111g
it re xhastd ad alager proportion %Ifoa is mined underground. the overall lorodu&:tiviy o( L-oal ininut- all thie

Basin rill be relativelv lower.
In iron ore mining,. where type of nialerial produced has been dshxneiutg and M ll curitinuc ito change over tile

projection petiod. the metal content has been increasig as lesser quantities if natural iron oresi.nd lirer amnountis
of pellets arc being produced. Althougch productay rates shosu little change ouvei tile perWio hen baserd oi. grss
weiiht. -significanit increases would be evident, xf iron content were thle criserion used.

5.5 Data and Projections of Selected Mineral Commodities by Economic Subregions, 1950 and
1960 Actual, and 1970-2020 Projected

Thse fullowiri., Tables P-87 through- P-94 contain emnployment msd production d.a and proujections; 'fo UNIRB
*economic subregions. Tabies 1L8-.7 and A~SS list data and projections on e'iploynicnt b:- selecied Louo-Juitrii and

total employment for selected n-iningactivities esectivel). Table /4,-39 shwws total mincral pliduatun b% SeccuLtcd
commodities. Tables P-90 through P-94 show production and enploymtent fotrfive major nmneral 'Lonmlnliis.-Lal.

iron ore. lead and zinc. sand and graveland crushed stone for 1950 and 1960 and p.rojected 1970.1980. 2000. and
2020. The data were collctled, compiled and published by the Buareaus of Mincs. U.S. Departmnent of t5c Interior.

Table P-87
Mining Employment in UMPIB Economic Subregions

by Selected Commodities - 1950.1960, and
Piojected - 1970, 1980, 2000, and 2020

_________________________(number of employees)

Connodi~y 1950 1960 1970 19S0 2000 2020

Coaco.t... ............. .... 30,279 9,571 9.800 9Sli0 9.000 7,30D
iron ore......................... 4,429 3.435 5,550 7,800 9,900 11,900
Lead and zinc:.................... 2,954 2.370 4,110 4.250 5.165 6,280
Saird and gravel.................... 3.0-46 5.471 6.639 741 10,768 13.464
crushezd stona'......................3.428 5.850 8.555 10.364 13.546 15,162
Dimension stone .................. 1.862 1.742 1.759 1.P33 2.629 3,0-39
Gypsu. ......................... 501 481 372 387 528 664
Barite........................... 422 356 600 600 - -

Petroleum........................ NA NA 1,425 450 225 225
Tot.......................... 47.82. 29.276 38,810 43.425 51,761 58,054

NA-Not available
SExcludes data for captive quarries at cement and lime operations.



Table P-88

Mining Employment in the UMRB for
Salected Mineral Commodities'

by Economic. Subregions - 1950, 1960, and
Projected - 1970, 1980, 2000, and 2020

(number of employees)
fl; 'mnzic

Sub'erjon i950 1960 1970 19W0 2000 2020

I 1.670 2.438 2.870 3.500 .,06 S.820
II 706 706 1.056 1.137 1.368 1.303
i b  2.494 1.998 2.336 2.549 2.950 3.114

IVh 1.290 1.584 1.892 2.106 2.423 2.578
V 1.056 1.427 1.689 2,140 3,031 3,799
VI 24.854 10.,940 15.876 18.570 20.070 21,622
VII 8.547 3.369 3,.919 4.172 5.204 5.960
VIII 2.000 2 , 756b 3.533 4.252 5,638 6.302
A 4.372b  3.168b 3.394 3.691 4.791 6100M
B 52 83 92 84 80 79
C 267b 283 b 356 387 497 583

Toualc 47.821 29.276 38.810 43-425 51.761 58.054

: Includes coal. pezrol.-u.,n. iron or, lead, zinc. sand and gravel. crushed stone.
dimes ison stone. gypsum. and barite.

b Sncomolet- total. Excludes certain data which must be withheld to avoid
disclosing ind,. dual company c€nfdknt;al data; hovevar. t.ese data are
included in total.

c IncFudes employment for the petroleum tndustry which cannot be assigned
.o specific Economic Subregions, except for 1950 and 1960. for which no
petroleum -np.Oyment data are avai-tia.

Table P-89

Mineral Production by Selected Commodities,
Total for UMRB Economic Subregions - 1950,1960, and

Projected - 1970, 1980, 2000, and 2020
(thousand short tons unless otherwise noted)

Commodity 1950 1960 1970 1980 2000 2020

Coal .......................... 54.737 43.703 56,500 74,300 87.100 77 .:C0
Iron ore3 . . . . . . . . . . . . . . . . . . .. . 15.940 14.597 21.150 26.750 34,750 42,000
Lead .......................... 135 114 403 478 653 903
Zinc ........................... 23 42 47 49 53 58
Sand and gravel ................... 47.342 92,770 145,165 210.252 397.180 629.266
Crushed stoneb .................. 33.870 73,711 133.006 196,294 366,433 563,735
Dimension stone ................. 145 211 288 389 745 1,213
Gypsum ........................ 982 1.283 2.230 2,860 5,600 9,700
Barite ......................... 209 181 300 300 (C) -

Petroleund.................. 22.862 32,916 18.500 5,000 2.500 2,500

Thousand long tc.:..
b Exclud.n limetone produced for use in manufacturing cement and lime.

Mining at the indicated rate would substantially deplete estimated reserves. Development of new methods for
recovering barite from tailings dumps could prolong production.

d Thousand barrels.
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Table P-90

Production and Employment for Coal in the UMRB
for Economic Subregions - 1950, 1960, and

Projected - 1970, 1980, 2000, and 2020

Economic
Subrevion 1950 1960 1970 1930 2000 2020

Production (thousand shot tons):
III 1.882 1.068 1.500 1.900 2.100 1,900
IV ISrj 101 100 200 300 200
Vl 32,765 27.923 5,800 47.100 55,200 49.200
VII 18,588 13,923 1W.100 23.90 28.W00 , 24.900
VIII 1.321 689 1.000 1.200 1.500 1.300

Totap 54,737 43.70. 56.500 74.300 87.100 77.500

En'loyment inumber of ".eplcyees):
il1 1,605 470 400 400 400 320
IV 116 49 (b) (b) (b! IN
VI 2-0,513 6.441 6.600 6,600 5,700 4.600
VII 7.572 2.452 2.600 2.600 2.700 2.300
VIII 473 159 200 200 200 100
Total 30.279 9.571 9,00 9.800 9,000 7.300

a ata may not add to totals shown CEcause of indeperdent round;rg.
b Les than 100 employed.

Table P-91

Production and Employment for Iron Ore in the UMRB
Economic Subregions - 1950, 1960, and
Projected - 1970, 1980, 2000 and 2020

Economic
Subregion 1950 1960 1970 1980 2000 2020

Producticm (thousand long tons):
A 15.424 13,901 15.000 16.000 22.000 28.000
II 322 462 1.150 750 750 -

VI 194 235 5.000 10.000 12.000 14,000

Total2  15,940 14,507 21.150 26,750 34,750 42.000

Employment (number of employees):
A 4.353 3,099 3,300 3.600 4.700 5900
II 12 53 250 200 200 -
VI 64 283 2.000 4.000 5.000 6.000
Total 4,429 3,435 5.550 7.800 9,900 11.900

a Data may not add to total -hovn because of independent rounding.
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Table P-92
Production 3nd Employment for Lead and Zinc in the

UMRB for Economic Subregion; - 1950, 1960, and
Projected - 1970, 1980.2000, and 2020

Ctoriomic
Subrtic'n 1950 1960 1970 19S0 2000 2020

Production (thoudxW &hori toMI:
Lead:

2 2 3 3 3 3
VI 134 112 40 475 650 900

To:alted 136 114 403 478 653 9o03
Zinc--

IV 27 39 39 40 40 40

VI 2 3 8 9 13 18

Total Zinc 29 42 47 49 53 58

Empaoymeln (nuff.w of ii.'4oVCes):
Lead:

V2 (23 (V) (3) ( )  
(2)

VI 2.603 1.990 3,750 3.90W 4.850 6.000

Zinc:
IV 346 380 360 350 315 280
VI (b *bi (b) 1h) (b) s(b)

VIncuftd nl E onimic Suibseqn VI.
b IftcludCd ;n Economi: Subec;on IV.

Table P-93
Production and Employment for Sand and Gravel

in the UMRB for Economic Subregions - 1950,1960, and
Projected - 1970, 1980, 200, and 2020

Economic
Stsbrejon 1950 1960 1970 1980 2000 2020

Production Ithousand short [ons):
I 5,915 17,766 30,,61 48.549 94,817 147.586
II 2.976 4.586 7.012 9.990 17.036 24.567

I1 5.870 9.429 13,133 17.655 29,273 42.511
IV 2.654 3.966 5,723 7.637 12.823 18.804
V 7.125 14.503 22.974 35,439 71.043 114.833
VI 4,935 8.732 12.469 16.801 30.454 45,610
Vii 8.411 10.051 16.707 23909 51.414 100,984
%fill 8.153 19.423 30.344 43,558 81.275 123.087
A 282 1.167 2.018 2.398 3,256 4765
8 330 1.540 1.770 1.869 2.200 2.543
C 692 1.556 2.034 2.447 3.589 3976

Total 47,342 92,770 145,165 210,252 397.180 629.266

Employment (number of emolojees):
I 389 926 1.344 1.727 2,471 3,045
II 208 236 282 330 412 470
III 556 792 861 950 1.153 1.326
IV 236 278 313 343 422 490
V 514 722 894 1,131 1,660 2,125
VI 486 583 647 716 950 1,127

VII 750 556 722 847 1,334 2.076
VIII 722 1.083 1.322 1.557 2,129 2.553
A 19 69 94 91 91 105
8 22 83 75 65 56 51
C 44 83 85 84 90 96

Total 3.946 5.471 6,639 7.841 10.768 13.464

11-164

L



Table P-94

Production and Employment for Crushed Stone in the
UMRB for Economic Subregions - 1950, 1960, and

Projected - 1970, 1980, 2000, and 2020

Subrion 1950 1960 1970 198.1 2000 2020

Production (thousand sho rt tons):
! 1.172 2,461 4,328 6.886 13.581 21,256

1 2.147 3,221 4.841 6.920 11.884 17.253
Mil 2.951 3,926 16.062 21.833 36.356 53,188
IV 5,564 10,887 13,514 26,150 44,433 65,260
V 2.332 5,595 8.563 13,776 28.017 45.377
VI 7.193 15,826 35.315 52.445 96.642 114.223
V i 2.810 5.065 10,303 15.235 35.154 65.375
VIii 9.428 21.328 34,06 52.630 99,731 151.027
A 1 3 .....

B- 11 11 11 14 17
C 222 398 63 408 621 759

TotN' 33.870 73,711 133.006 196,294 366,433 563,735

Employment (number of employees):
1 236 389 555 725 1.000 1,13
II 306 306 373 437 526 556
11 333 736 1.075 1.199 1.397 1.488
IV 583 861 1.190 1,380 1,641 1.755
V 347 472 587 775 1,104 1.301
VI 611 1,194 2.166 2.29 3,405 3,700
VII 222 361 597 725 1,170 1.584
ViII 778 1.514 2.000 2,482 3.292 3.629

B NA NA 2 2 1 1
C NA NA 10 10 9 9

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

Forpurposes.of delineating and descuibing tile power industry in tile Upper Mississippi Rher |Basin rea. the
Power Region boundar" has been established as shown in Figtre I'57, with plan area designationN %.,r.esp.iidilig to
FIIC Power Supply Areas to coincide with tihe manner in which the utilities report to the FPC. Unless stated
otherwise, information given by PSA includes only that portion of the ISA within the Power Region. Tim region

includes 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 ihePSA. The section of PSA 12 included is also small, but isa vcr highl)
industrialized area with steel mills. chemical plants and oil refineries which at the present time arc experienLing .
very high rate of e:ipansion. PSA 15 includes tie city of St. Louis with St. Louis and Jefferson L.ounties but not St.
Charles and Franklin counties. The city of Milwaukee is outside of the boundary, but its proximity will be felt
within tihe region.

The UMRB Power Region, as of lV60. had 538 electric utility systems of which 56 were investor-owned, 323
were municipal, and 159 were cooperative. The getfcrating capacity and loads of the investor-owned utilities
comprise by far the largest segmnent, approximating 90 percent of the total. The remaining 10 percent is about
evenly divided between the municipal systems and the cooperatives. About one-half of tihe mumnipal systems, wlii
for tihe most part are quite small, have generating equipment often supplemented by external purchases. The
cooperative group is comprised of a few generating and transmission syzteis and numerotks distribution ,Luuperatives
varying considerably in size.

Tie 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 smal systems while PSA 14. with a high population densit), is served
by few systems.

Considering that future estimates place population growth in the suburban ateas at approximatel four tInues the
nonmetropolitan areas, it would be expected that tihe present pattern may be,.ome more predominant. In 1900 tle
UMRB inchided an area of 178,000 square miles with a population of 18,805477, accounting for 5.0 percent of the
area of the Nation and 10.5 percent of tihe population as shown in Table P-95. Tie average population density of
106 per square mile is slightly more than double the national average and varies ,onsilerably within tie Basin. PSAs
13, 16, 17, and 40 have densities below 80 while PSA 14. where Chicago is situated, averages 43;

In perspective, the electric power requirements of the UMRB Power Region in 1960 were .pproximately 8.7
percent of die national total, or 73.9 billion kwh supplied by both utilities and self-generation. TI.e total generating

capacity was 17,100 megawatts reprecenting 9.2 percent of tile national total.

6.2 Components of Electric Power Supply
Steam plants using coal and gas as fuels generate the major portion of electrical energy in the UMRB Power

Region. There are numerous small diesel plants, but these account for a negligible portion of tile total supply. The
gas turbine is becoming populai as a source of peaking and emergency power. but in this application it is only a siiall
part of the total.

Table P-96 shows the fuel-clectric and hydroelectric generation for 1960 by PSAs while Table P-97 shows tile
transfers of electric power for each PSA in that year. The UMRB Power Region used a net import of 3,72 million
kwh and 564 mw of capacity generated outside of the area.

The trend toward ever larger plants to realize higher efficiencies and economies )f stale follo%%s the national
pattern, becoming even more pronounced witl the advent of nuclear powver. The huge financing Losts art oiten
beyond the capability of a single utility, and this factor together with the requirements for larger loads to match thc
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 capaLity compared to a
19-percent average for the Nation. Within the Basin, tIhe hydroelectric .apacity varies considerabiy. with PSAs 13,
15, and 16 accounting for 90 percent of the total. The Taum Sauk pumped storage projet 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.

f i *Based on more detailed information contained in Appendix NJ, Power.
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Table P-95
Population Density - UMRB Power Region

by Power Supply Areas - 1960
Area, Density,

PSA sq. miles Population pop.Isq. nffic

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 44.680 2.462,214 55
26 4,088 85.553 21
40 27,181 2.115,344 78

Total UMRB .................. 177.994 18,805,477 106
Total U.S ................... 3,548.974 179,323,175 51
UMRB %of U.S ............. 5.0 10.5

Table P-96
Eiectric Power Supply in the UMRB Power Region - 1060

Fuel Electric Generation ltydroelec.ric Generation Total Generation

FPC Power Aniual capacity Annual capacity Annual Capacity
Suepply Capacity. Production, Factor. Caparity, Production, Fac:or Capacity, Production. Factor,
Area 1000 kw nillion kwh % 1100 ki, million kwh % 1000kit, million kwh %

12 634.3 3,194 57.3 - - - 634.3 3,194 57.3
13 691.6 2,462 40.5 128.8 868 76.7 820.4 3,330 46.2
14 5,922.7 24,131 46.4 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 1,7Z5.3 8,169 53.9
16 2,072.6 8,134 44.7 253.3 1,20S 54.3 2,325.9 9,342 45.7
17 1,835.5 6.661 41.3 20.3 65 36.5 1,855.8 6,726 41.2
26 27.3 55 22.9 - - - 27.3 55 22.9
40 2,057.7 7,435 41 1 2.5 19 t86.5 2,060.2 7,454 41.2

Total Region 14,845.4 59,394 45.5 556.7 3,115 63.7 15402.0 62,509 "46.2

Table P-97
Transfers of Electric Power

Across the UMRB Power Region Boundary - 1960
Net Transfer

Import Expo Z Inport Export
FPC Power

Supply Energy, Capacity, Energy, Capacity. Energy, Capacity, Energy, Capacity,
Area 1000 kwh kw 1000 kwh kit, 1000 kwh kw 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
15 102,000 139,000 183,000 249,000 81,000 110,000
16 245,845 35,000 326,823 47,000 80,978 12,003
17 631,254 108,000 93,713 9,000 537,541 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 Reg;on 0,001,030 1,240,000 2,303,011 676,500 3,672,019 563,500
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The -chlnolo-gical detvekopnien of hlve itanstriission rolp-ges has m-Ade ffhe ni.,.ing of 13mer bkols of cloacti
i''% ote lone-er distar'o.'s prcti It has encouria d a3 tiend1 ton-ati itegCration of utldities ut~ Iarct oeraiun;

systenbs prIC-4dir; k.X% C capital and orenatinrg acos.
6.3 The Industry's Pros-pects for Growth, 1970. 1980,2000.2020

rweased =4nl II ca tu,: be eC.pectol !o actonipan) population gzowth and ocunomic exprznssim. but the
etCICi!dal indmitry h-s IustoictIl% exveded these growth rates Progressiv-ly h Ogler siandarhi of livng~ will also
expiand the fuiture tnaikt21. but the areatest incentive will come from the reductioai in c"1. for electric ecry
wrelativ-: Ill other e'lerents in the- cost of iie. Mwr.y avenues of apjrN-oach are Vppar,-n: tc'-Day for [his iral=eatob.
Arniong these arc:

(1) Tehingical developinenis such as tmickar power. EIIV. pumtped sloie and possible other-
developtim.nis in geynetstion. transmnission, anti distributicn whkic are still in thec research stare.

(21 Lo4wel fuel -osts through lowser innie 7An tsanswodin costs anwl prcing pre'slucs iroin competving
fuels.

()Coordinatisn. of cue indusfly to take advazitage of "- d i rsgty. sharing uf resezes . insiallations of
I- me- units, and economy echanges.

The ins proi isi; growth markets uv!'y 3appear to be ho-m heafite and air %conditioniqg v6ith potentials also
e'xsstine- in increased liahtinZ and trn.-smnortan ("both rail and automobile). These nikets %vill not --o without a
033t.AikCe from otherC. sources of eev., The ralhoa-ds ate testine jet-pou eved trains. The gas rardusiy is iea--e in
,vry in' ensi-v 1resarCh proeranus 1t-31 well mn lad to aeeessive competision in the air co Mlicnig starket and
%eSunier the electric utility bid for the home heating markeL. Batery pr~mplkd electri autes my be Li compjiettion
with autos powered by fiwi cells. The gis industry is aiso vigoGrousy Pursuing the t1taM eciey concept for onsitc
iene-ation with a ilotentia for competing w-ithi up to 8 percent of the eJ~trical eeiy niariet by 1975. Such
installaiions have increased in number from 100 in 1964 to or-er 650 in 196&.

Th- electric power industry miust inteii its efforts aimed at 3cceptance of its facilitims Tis involves
environmntal13 considera;ions such as air and %vater pollution. orercomin; publi.; concern --bout nuclear plats in
coneestmed areas and aesthectic fintures O~at may, r",dim uniderground disiribution and civil possible rader-grotind
rraPqIiission Furthser. the adustis- is faced with increasing cosns fo? rig-ht-of-wa~s and plant sites in fast -rowing

* uw :-area L3r9er ;-3p--.1. COSIs can he- expected for the pro~ision of Looling- towers wlrue an adequate water supply
is. nut a-ibeIt is apprent. then, that while t" on.intial far -- continued rapid rate of-fGrowth in. electrica neMy
us is jadeed buist. i., is pot nec-essarily assured-espe;cially 2t present levecls-beyond 1980.

Tic pr-;Jec ted requiremnents within :he- Basin b% cl3Assitd use to 19.01 am givern in Table P98 while frowth rates
foir each ca:erC r iVen in 'rabic P-9,. The projeclions intuica:'. zq 8 percent zver3,gc anniial increase for
reWentril uise Puojection for in~dividua-l PSAs b%, classifted use to 19SO are itven in Table P'-100. Total eniergy
rcquiresnnis to tile yea*r 2020 for tile regiln and ech PSA erc given in able P-!,,), while- FI~ire P-53 shows tile
estiiated 3nnual peak dcritznd. The psujections of future po,,,er requirements to 1990 are- based on estimateS by- the
West (Centnil Reeionall Adviso % Comittee il cooperation with [tie FPC. dlevelowd for tupdatlte thle National Power
Survey Report of 1964.

6.4 Conclusions Regaraing Future Electric Energy Needs and Supply

Tile projections for this study emtend beyond four decadesk into thie future. As an interesting obseuvmton it inight
be nloted Flhat had a simiilar forecast beza made jusa a litle more titan two decades ago. there would hatie been no
provision to., anl entirely new source of enem-Oy, nuclear. in tile generation of clctricity. The utilization of uscw
methiods for converting tfie energy in fossil fucls and ivuc!ear -!Her&%, into electrical energy witinl tile next four or
five decadet iuki jjk tic qiiwi probable since stoie of these innivations are already in the laboratory stage or

* beyotnd These approachei-s include tile dcveloiunen of inagntuhtydrodynarnics (Ml ID), cle,-trogas dynamics (LGD).
tlierionurhe.; rusitwn nactors. thiernioelectric acneration. thetaionic genicrition and fuel cells. Sorie inethods could
be highly efficient and fairly simple tlnrcugh a direct conversion of a nonelectrical energy source into electrical
cneri.v Although miuch confiden~ce na~ exist that sonie of these developments will materialize. they cannot be
precisdy accounted for in a projection, but should be given ue recenition.

Tile typ-e of power generating equipment to be installed inl tile UMRB can have a profound cffect on tile
ecsonmis Oif nte Basinl. not on13 f'.,n thle standpoint of tile hluge investmnents involved but also froin the standpoint
ot tile fuel source. In view of :Ile recent rapid advanes in tile aitunt of nuclear fueled capazity on order, it is
necesar% to caretfully consider this Ls a mnajor componen: of future generating capacity.
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Table P-98
UMRB Power Region Annual Elemtic Power Requirements

by Categories of Use - 1960-1980
1-960.4cAa 1965 AC7:9l 1976ftred I9.6P..ojcred

mricio -7 of mniio" ' of million ;Of =Miln % Of
ctnvywr oft Se AI: 10l Alt* otl k:4* told k&S* tord

Etettnc Ulsitibe
Fam4.196 6.3 5.09(1 5.5 7.900 5.8 15.370 5.5

ResaumiS - - - 15.012 24.2 22.688 AS. 35,120 25.6 74.020 2466
Coimnercsa................11.421 17.3 16.531 17.8 24,510 17.9 50.480 18.2
10dsui~i - - --- 24.879 376 35.95 38.8 51.900 37.8 '104.550 37.6
Suez lighting .. .. . 792 1.2 1.063 1.2 1.530 1.1 2.8M0 1.0
Other- -- ...... .... 2.502 18 3.458 3.7 4.890 3.6 9.950 3.6
Lozs . .......... ........... 6.379 9.6 7.878 8.5 11.30D 8.2 20.83 7.5

Totzil Requirmm ts........... .5.8 1 100.0 92.663 100. 137.05 100.0 278 090 100.0

indusri~a trbp~w1 Gtemrion 7.679 - 8.721 - 9.420 - 11.40D
ToW ................. .... 73.8M 101.384 146.470 - 29.40

Table P-99
UMRB Power Region Projected Rate of Increase

of Electric Requirements b-, Categories of Use - 1960-1980
Increae in Potivr .4 reme

Rtiquremenits 1960 to 19S'J Annual Number of Years
Increase. to Double

Ccvecor of Use nrillba ktvh percent percent Consumpion,

Electric Utilities:
Fain ..-............................ 11,174 266 6.7 11
Resicketa! . . ----........................... 8.003 362 8.0 9
Comnsesc;W .... ...... .................... 39,059 342 7./ 9
Indestrod ........................... 79.671 320 7.4 10
Stmvee lighting -... ... ........ 2.098 265 6.7 11
Cliher .. -.... ....................... 7.448 298 7.2 10
Losss&unaccounted for.. ................. ... 14,451 226 6.1 12

Total Utility .... ..................... 211,909 320 7.4 10

Indostrial Estubiishments
tn-pltjnz generation1 ....... 3,721 48 2.0 35

Tot~t.......... .................... .215.630 292 - -

Vite ;'nedi~ zon of siticlear . apacttl . especiail% inu,.-Ii be% ond the ininiedjatc future. iflst be ilide onl very littlc
hnitorical dat-j %udi as exists for thie estimlate of total stipply recquirements. Ini the latter casc. a lonig-termn trend :all
~e e~trapifated %% Ith ioditications it) orrespond %% ith atnti, ipted %bhangCs. iNuclear genteration, however. rinst lbe
protected I roat at point. Inl tik %:ase e'er% al1ternipt m'ust he miade ito assess, all .a ailabkL iint s s.-cI as the
'Pt!' t. n. -1 i manu ta tu rers ini ili ies espe~. al l% as the isrc trai slatted intto dollar commiliments. the opin lollS of thle
\toimic hinrn ('otnimion. ili. oninients til .omnpetmg fuel inidustries. and the f indings of various indepenldenit
studies.

\Liii\ taa:tors ia hu ill in flimin.e h futire det isionsa.re et it) be resols'ed. and a miore accurate qItian ti tatiwe analysis
%%il fi po.~mille onill% af-er steseral years of expericnce 's ith the nuiilear planits now%% tider consituction or onl order
duie for staritup inl the neair fulture. The pubhii .icceptllne of nw-leajr plants lin pulptilous areas. tlte degree of public
co ncern over air piillutlion xs ili o .l-f it ed planiits. and the e\ ten ito it)l wich tCie coal inidulst ry will chlIlenige nuclear
pintser (hb.J.rin2; in mnind t hat .onsideraible rewa~rdi is ill p~rogress oncierned \% ith e th;clopmieitt of new iarkets for
Coalj~) ire %,I to fie detern ied Thle po'.sib Ic de e lopinen ts ill -oil tranisporit,'in ai t!eleo.trical eniergy tranisport at toi
throu-g" 1-1 R' transnl'siioil s uill be factors. Nuclear -enieration silti its lowve- licaiia efficiency requires mnore waterI: P-172



Table P-100

Classification of Energy Use in UN1RB Power Region
(million kwh)

PSI 12 PSA 13 PSA 14 PSA 15 .,1 16 PSAI 17 P- Z6 S,1 40 Total

1960
Farm .................... 139 540 383 128 1.010 1.252 59 685 4,196
Residential ............... 695 1,570 S543 2.049 2.541 1.873 35 1.705 16.012
Commercial ............. 301 933 5.520 1,074 1.288 1.276 29 1.000 11.421
Incustrial ................ 2215 1.091 9.423 4.443 2.733 2.125 4 2.845 24.879
Street Lightir.g ............ 44 65 335 70 124 99 2 53 792
Other ................. 135 111 1.602 135 241 166 6 106 2.502

Total ................ 3.529 4.310 22, TM0 7.899 7.937 6.791 136 6.394 59.802
Loses.................. 261 472 2/01 755 967 777 14 732 6,379

Total Requirements ..... 3.790 4.782 25.207 8.654 8.904 7.59, 150 7.126 66,181

1965
F2rm .................... 163 606 30D 167 1.321 1.592 56 863 5.090
Residential ............... 979 2.163 8.041 2.866 3.663 2.630 52 2.313 22.688
Commercial .............. 435 1.342 8.098 1,404 1.706 1.925 39 1.487 16.531
Industrial ................ 3,204 1.682 13.246 6.654 4,080 2.937 9 4,141 35.953
Street Lighting ........... 59 98 441 97 167 135 3 69 1.068
Other ................... 130 155 2.240 148 322 292 18 157 3.458

Total ................ 4.970 6.046 32,366 11.336 1.259 9.571 207 9.030 84.785
Losses ................. 333 628 2959 923 1.139 972 13 906 7.878

Total Requirer:er.-s ..... 5.303 6.674 35,325 12.259 12.398 10,543 225 9.936 92.663

1970
Farm ................. 210 940 500 290 1.970 2,550 140 1.300 7.900
Residential ............ 1 340 3.220 12,580 4.740 5.580 4.070 70 3.520 35,120
Commercial ................ 610 1.950 12.500 2.120 2.540 2.770 40 1.980 24.510
Industrial ................ 4,540 2.270 18.700 9.250 6.540 4.540 10 5.950 51.800
Street Lighting ............. 80 140 630 120 260 190 10 100 1,530
Other ................... 170 220 3.080 250 489 450 20 220 4.890

Total ................ 6.950 8,740 47,99G 16.770 17.370 14.570 290 13.070 125.750
Losses .............. 450 950 4.310 1.350 1.590 1,420 30 1,200 11.300

Total Requirements .... 7.400 9.690 52.300 18.120 8,960 15.990 320 14.270 137.050

1980
Farm ................... 340 1.680 790 740 4.030 4,910 280 2.600 15.370
Residential ............... 2.480 6,020 27,140 10.54- 12,360 8.040 140 7.300 74,020
Commercial ................ 1.170 3.640 25,880 4,600 5,160 5,240 80 3,710 50,480
Industrial ................ 9.080 4.,90 34,800 19,400 15,910 8.890 40 12.240 104,550
Street Lighting ........... 120 260 1,160 220 550 370 10 200 2.890
Other .................. 260 410 6,300 700 1,020 780 40 440 9950

Total .................. 13.450 16.200 97,970 36,200 39,030 28.230 590 26.490 257.260
Losses ............... 840 1.670 7-30 2,750 3.030 2,530 40 2,040 2G,830

Total Requirements ..... 14,290 17.870 i5,b90 38,950 42.060 39,760 630 28,530 278,00

for cooling per kw) ,haa conventioial steam plants. bitt it is thought that front prwtot pes no\u planned ot u.d-.r
conlstruction. future designis will tend to overcome .. is disadvanitage.

Presen: thinking places tihe mitlear market iii aeis %% here compeling fuel .osts run abo,,e 25 ,Lents per tillion

Biu which vould include a major portion of the UMRB Po.aer Region. T)pit.al fuel -osts for some of the largei

plants in the region arc shown in Tabic P-102.
Because of the confidence displa)ed b) a number of utilities thro.igh ,iomm tments in the billions ol dollars for

ntclear reactors in recent years. there can be little doubt that eletrikal genceration fjom iti-Jcar po,,cil has be,.ome

established. Although nuclear capacity represents less than 1200 of the 196, generating .ap.Ity. it a-ounted for

more than half of the new capacitv ordered in 1966. Over 75.000 m of nucleat , t IS in operal ion. Lontra.-ted

for. or announced as planned for operation by 1975. The Common, ealth lEdison Comp,11. %%, lhh is presently

deriving the benefits of unit trains and a mine-mouth geierating plant. has contraled for oer 4.700 it of iLk.lu

capacity on a competitive basis. This utiilitV. , hiLict aoounts for approxinatel one-third of the generati., _.apa, l,
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Thhle P-101
Projections of Electric Power Requirements

Supplied by Electric Utilities for the
Upper Mississippi River Basin Power Region

E:'ncrgi. Growth Eaerr. Growth
PSI million kwh Rate. 14 millio kwh Rre. ,%

1960 1965

12 3.790 5.7 5,303 6.9
13 4.782 6.6 6.674 6.
14 25.207 5.5 35.325 7.0
15 8.654 5.1 12.259 7.2

16 8,904 .9 12.398 6.8
17 7.568 6.8 0.543 6.9
26 150 8.4 225 8.4
40 7,126 6.5 9.936 6.9

Total 66.181 92.663

1970 1980

12 7.400 6.9 14.290 6.8
13 9.690 7.7 17.870 r 3
14 52.300 8.2 105,000 7.2
15 !8,120 8.1 38,950 8.0
16 18,960 8.9 42,060 8.3
17 15,990 8.7 30,760 6.8
26 320 7.6 630 6.9
40 14.270 7.5 28,530 7.2

Total 137.050 8.1 278.090 7.3

1990 2000

12 25.150 6.2 41,810 4.8
13 32,270 6.1 50,560 4.6
14 195,000 6.4 311,800 4.8
15 75.630 6.9 120,940 4.8
16 83,640 7.1 134,920 4.9
17 60,040 6.9 96,850 4.9
26 1.210 6.7 1,9 10 4.8
40 54,960 6.8 89,530 5.0

Total 528,900 6.6 848,350 4.8

2010 2020

12 60,700 3.8 81.830 3.0
13 73,420 3.8 98,960 3.0
14 452,740 3.8 610,300 3.0
15 175,600 3.8 236,71C 3.0
16 195,900 3.8 264,070 3.0
17 140,620 3.8 189,550 3.0
26 2,820 3 8 3,790 3.0
40 130,000 3.8 175,240 3.0

Total 1,231,800 3.8 1,6b0,455 3.0

in 'he LMRB Power Region. %ill be supply ing 40 per,.ent of its ele.trity from nu.ear plants by 19j2, and possibly
60 per,.en by 1975. with savings estimated at 5 tu 10 percent over alternative nicthods. Consideration of air
pollution. rehabilit. . iiamtenaiie aid adaptabilit to improvement were other fattors, ontributing to the detision.

Bec.ausc of the unpre-.edenled surge in orders for nu.ldear capacity, estimates of future installations have
,.onlihutall) been i,.rea ed. The ourren AtomL Lincrg) Commission projection is between 120,000 to !70,000 imw
of installed nu.ear -.apa%.Lit by 1980. ,and other estimates run between 150.000 to 200,000 row. Although the share
of IuIcaI .,I i -ight be about 10 per.ent, the energy production vould be a greater percentage since this
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Table P-102

Typical Fuel Costs for the UMRB Power Region - 1967

Fuel Cos!.
¢ents per

PSA Plant Slate Uliif y million sui

12 sailly .................... Indiana Northern Ind. P.S. Co ....................... 25.9
12 D.H. Mitchell .............. Indiana Northern Ind. P.S. Co ....................... 26.1
13 Nelson Dewey .............. Wisconsin Wisconsin Pwr. & Lt. Co .................... 26.5
13 Oak Creek ................. Wisconsin Wisconsin Elect. Pwr. Co ................... 29.8
14 Crawford ........... Illinois Commonweth Edison CO .............. 28.2
14 Joliet .................... Illinois Commonwealth Edison Co ................. 22.9
14 Kincaid ................... Illinois Commonwealth Edison Co ................. 20.1
14 Will County ................ Illinois Commonwealth Edison Co ................. 28.7
15 Meramec ................. Missouri Union Electric Co ....................... 21.2
15 Sioux ................. M;....i. Union Electric Co ..................... 21.5
15 Venice ................... Illinois Union Electric Co ....................... 22.0
16 Alma .................... Wiszonsin Dairyland Power Coop .................... 26.7
16 Black Dog ................. Minnesota Northern States Pwr. Co .................... 27.9
16 Riverside ................. Minnesota Northern States Pwr. Co .................... 27.9
17 Des Moines ................ Iowa Iowa Power & Light Co .................... 27.2
17 Riverside ................. Iowa Iowa-Illinois Gas & Elect. Co ................. 25.2
40 Coffeen .................. Illinois Central Illinois Publ. Serv. Co ................ 17.7
40 Grand Tower ............... Illinois Central Illinois Publ. Serv. Co ................ 22.3
40 Hennepin .................. Illino.s ll:inois Power Co .............. ........ 24.7
40 Wood River ............... Illinois Illinois Power Co ........................ 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 tabulation of nuclear plants that are in operation or that have been scheduled in tOe UMRB Power Region is
given in Table P-103. It is readily apparent that the major activity has 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 unit. where nuclear
plants are 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 thl.,,
dropped in favor of purchased capacity. This delay could make the procurement of a larger unit practical in the
future.

Based upon the considerations discussed, the purchases iow being made. and the conditions existing in each PSA
related to the feasibility of nuclear piwer, estimates for nulcear power supply are shown in Table P-104 as being 33
percent of the total thermal supply for the year 1980, 70 percent in 2000, and 81 percent in 2020. Forecasts to tile
year 2020 involve considerabie speculation and as sach should allow for the realization of other forms of ,er'eration
now being developed. Such an allot,.,,ce of 5 percen! was made for the year 2000 and 15 percent for 20.). An
estimate of nuclear and exotic capany as a percentage of the total capacity for tile USA and UMRPB is shown
graphically 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 .n 1980 and 1200 mw beyond the year 2000 from the Nelson River project in
Canada. A detailed study of the hydroelectric potential is contained in the "Report of the Hydroelectric Power
Subcommittee to the Power Advisory Con-mittee" dated ianuary 1966. It is to be noted, however, that for purposes
of this Type I study the selection of possible future hydroelectric installations was made on the basis ofjudgment
rather than on economic analysis. It w .s felt that the net power transfer across the Basin boundary for the years
1980, 2000, and 2020 should be considered zero ex(,ept for the above small import of Canadian power. Tranffers
will occur at specific points throughout the yeats, but could vary with time in either direction. In addition to being
difficult to evaluate, the amount in question would not significantly affect the overall situation.

The large scale conversion of energy sources today to electrical energy is very inefficient il spite of all of the
progress that has been made. An amount of energy in the forn 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
concerned1 with dissipating an amount of energy equal to more than 25 times that which is now being generated,
unless mote efficient methods of genciation become practical. The common practice has been to absorb the greater
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Scheduled and Installed Nuclear Capacity
in the UMRS Power Region ____________

Gapa cit. Scheduled
P5,1 Plant or 1.ocation WHOii MwI Operation

13 Genoa................. Dairylard Power Cocperative..................... 50 1967
133 Kewaunee .............. Madison Gjas & Electric Co ........................ 527 1972

Wisconsin Pub. Sevc Co ............ .......

Wisconsin Power & Light Co..................
13.' Point Beach No.1I... Wisconsi, Michigan P&wer Co..................... 455 1970
123 Point eeach No. 2 ... Wisconsin.Michgqan Poier Co.................... 455 1971
14 Dresden No. 1............ Commonwealth Edison Company.................. 200 1960
14 Dresden No.2............ Commonwealth Edison~ Company.................. 715 1969
14 LOresden No. 3........... Commonwealth Edison Company.................. 71 1970
14 Zir.% No. 1.............. Commonwealth Edison Compary.................. 1,100 1972
14 Zioa No. 2... ......... Commonwealth Edison Company.................. 1.100 1973
16 Elk River............... Rtral Coop. Power Association.................... 22 1963
16 'Jonticello.............. Northern States Power Company.................. 472 1970
16 Prairie Island No. 1 .. Northern States Power Company.................. 550 1972
16 Prairie Island No. 2... Northern States Power Company................... 550 1974
17 Quad Cities No. 1 ... Comm-onwealth Ediso.) Company.................. 715 1970

17 Quad Cities No. 2 .... lowa-Illinois Gas &Electric Co.................... 715 1971
17.' Cooper................ Consumers Public Power Districtb.................. 800 1972
17 Ceoar Rapids No. I... Iowa Electric Light & Power Co ................... 550 1973
17 Cedar Rapids No. 2 ... Iowa Electric Light & Power Co.............550?

J These puignts are located outside of the UMRB Power Region but will supply load% within the Region.
IWill also supply lows Pwr. &Light Co. thr'ough 345 kv transmission.
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Figure P-59. Estimated ruclear 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)
Hlydroelectric Thermal

7bid -Inclieding

PSA Required It"Ports Total Reqiurd AYudkar' Oghcr13

A 1980:
12 2,780 - 2,780 1.050 1.730
13 3.640 177 3,463 Mm00 2.463
14 2Z.580 63 22.517 11,000 11,517
15 9,780 1,278 8.502 800 7,?02
16 7,980 1.293 6,689 3,000 3.689
17 6,420 88 6,332 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 1,990 - 7,990 6,350 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 4,409

*18,910 155, 18,754 11,400 7.354
26 450 1 449 - 449
40 18,520 2 18.518 8,400 10,118

Total 177.900 4,448 173,452 120,950 52.502

2020:
12 15,460 - 15.460 12,600 2,860
13 19,570 744 18,826 15,300 3,526
14 128,830 166 128,714 105,000 23,714
15 97,7'50 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 29,400 6,744
26 8C-0 1 859 -859

40 35,920 2 35,918 29,200 6,718
Total 343,520 4,448 339,072 275,300 63,772

a An allowance is included for noncondrrnslng 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. Otlher methods are availabkc. such as thle use oft ooling towers
or cooling ponds for dissipating thie heat to the air, but only at an appreciable increcase in and %% ith a continuing
need for replacement of thle water lost through evaporation.

When considering plant sizes of 5,000 to 10,000 mw indicated for the future, it is necessary to find huge
"dumping grounds" for this waste energy. Fortunately, the UNMRB Power Region includes, or is in the proximlIN of
two places that could possibly accommodate these plants and still avoid excessive thermal pollution. These sites
would include the shores of the Great Lakes and thle lowver one-third of the Mississippi River in the UMN1I3 Po%%ei
Region.

Water availability is a basic criterion in determining thle location of thermal generating liants. FuLel L.1n be
transported to the plants, and electrical energy can b~e carried away fron the plants to the load ienters. This
arrangement is fiexible, and anl economic balance can be aseeriainied betmeen the relative distainces of' fuel and
electrical transportation, either of which may approach zero. Wate2r for coolinf purposes, hiovever. -tanilol he i.ooved
any great distance economically. Therefore, the water resources within thle Basin wvill be ain umpor.Iina ta~tor In th'2
selection of sites for the generation of electric power.
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Section 7
METHODS FOR USE OF ECONOMIC BASE STUDY

AND PROJECTIONS IN WATER RESOURCE PLANNING
The purpose of the economic base study and projections in this study is to provide bi.ides to aid in projeLtig

future water requirements. The future water tequirements in turn are the points of departure in fic development ol
a water resource plan.

The statements ipcluldcd in this part of Appendix P summarize the approaches used in tile application of fie

cconomic base study and projections to water resource planning by tie participants in lI'f: Upper Mississippi River
Comprehensive Basin Study. The statements arc printed as furnished by each participant.

7.1 Mineral Resources, Bureau of Mines*
Water is, and will cotime to be, t, vital tool in tile mineral industry. Tile emphasis toward higher qualty

products and the utilization of lower grade materials has been a major influemnce 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 for all projected years. For some commodities.
predicted technological developments will increase water requirements. The water ratio in these cases was adjusted
accordingly.

Sand and gravel is a mineral industry likely to require an increase in tile water ratio for processing. The demand
for cleaner and better quality sand and gravel has been steadily increasing over the past 20 year,. Cunstruttion
specifications are requiring closer tolerances on raw materials. To meet many of these requirements, the aggregate
industry must beneficiate its product through the use of water. Based oil this trend, tile water ratios per ton of
product for the aggregate industiy have been increased I percent for every l0 years in all pfojections after 1970.
This increase in water-use ration is expected to affect sand and gravel and crushed stone industries.

The depletion of direct-shippig iron ores and the increase of beneficiation practices have had a sigrificant effect
on the water requirements in the iron wining industry. Sixty-three percent of the iron ore sbipped 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 vill 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.

Tile coal industry has, during the past 15 years, made great advances in obtaining a higher quality product
through beneficiation. Most beneficiation is by washing. In i949. only 35 percent of the Nation's coal production
was beneficiated and in 1964, 64 percent was beneficiated. During tie same period production increased 9 percent
while new water intake increased 7.04 r-rcent. Coal spokesmen imply that this rew water intake was a result of
production increase and that the added need for water for beneficiation was obtained through greater recirculation.
Based on this assumption, future water reqoirements in the coal industrv in the Basin were increased proportionately
with coal production. As there are no foreseeable radical technological developments in ,oal prelaration. new water,
discharged, or used-water ratios have n'-t been altered. Recirculatio,: ratios, however, were increased I percent per
every 10 years in all projections starting in 1970.

The water data from the B'-reau of Mines 1962 mineral industry water canvass was used to determine water
ratios per ton of selected mineral product for t ach plan area. These ratios were applied to the 1960 psoduction to
arrive at the water use in the mineral industry for that year. Table P-105 shows the weighted average water use ratios
for tile entire flasin.

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 Pollution Control Administrationt

The purposc .1 this subsection is lo explain how tile projections of population and industrial growth provid'_d by
I the National Plannidg Association (NPA) will be used by the Fedetial Water Pollutioh. Control Administraion

(FWPCA) ;n deeloping the future water supply and qta!ity control needs it, the I Ippe: Missi,.sippi River Basin.

*Used to develop projeclions of water requirements for UN IPCBS Appendix F. MineraIl Re5ources.

tUsed in translating e_ ,nolit base study dita into demands !o water tuppl) anJ qualit control fo" UM RC iS Appetdi\ |h, water
Supply and Q-La!i9y Control.
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Table P-105
Uprner Mississippi River Basin Average Water Use Ratios - 1980

(gallonrs per ton of product)
MIineral Coinodit;' Net Water Intake Water Discharged Wsater Recirculated Wiater 'oninied

Crushed limestone ................. 33 31 22 2
Dimention limestone.............. .3.020 2,985 1,650 35
Coal........................... 104 95 450 9
Sand and gravel.................. 162 157 187 4
Iron ore.......................489 379 1,409 110
Taconite....................... 197 121 1,471 76
Zinc......................... 13,773 13,739 6,8~86 34
Natural abrasves.................. 94 91 0 3

BasiAlly. lte -en,-rlfJ inetiod seen'., quite simple. Fronm NPA projections of total population and Economic
Rebeai..h Ser~i %c proje~lions of farm~ population. the urban and rural nonfarn- population of Plan Area 12 in the
Neat 2020 Lan b,. derived as **X*' number of people. Available data indicate that thle water use in that plan area in
2020 %%ill be "Y ' allon- per capita per day (gpcd). Therefore, the municipal water use in Plain Area 12 in 2020 will
be XY g'alkliS p~r Ja). If tlie samte elementary mtanipulation could be performed for industrial water, and these
totalb addcd it those pro~ided b) other agen..es for agri.-ultural and power requirements, a table .ould be prepared
shIIvIn" total w. atLr needs for plan Area 12 it 2020. Tltis would be a quanfitive estimate, witluat regard to quality
requirements.

loer.this tqpe of oversintplficat ion would not nmeet the needs of the study. Of course, the total water needs
ol the future n~eed to be known. Fraimework plans are to be defined in terms of gross storage requirements, with
time and general geugrapltic distributions, and in general reaches of streami (20 to 50 mniles) where increased low
flow~ atd,'or de,.reab~d pollutioin loads are indicated for vatcr quality imoprovenments at target dates in the future.
This mtay involve projetlig nteeds 10or kinits of population as small as villages or for a single industrial plant, if it is a
large water user or waste producer.

I lerein lies the . nix of tlte problem. The NPA population and industrial predictions for the plan areas must be
disaggieg.tted down to the sttaller units required for a strean reacht. and tL~e future water demand must be

~Xtriuiid.alt ordir to use tile population project ions, the future water usage is needed oit a gpcd basis. To use thle
indw~t rail r?t ,l-tiot. the future water usage onl ait employmnt, value added, or 'mnit of product basis is required.

This .Jisaggregaiion of populationt and iindustrial projections, and predittion of future water use is whtere a good
share of the work lies. Tlte .alulations are largely emipirical and are temtpered witht professional judgntent and
coittittoi sense.

The nietltodclogN is expeo.tcd to permit a Llear, orderly, and reasonable analysis and presentation of existing and
exp~ected coitditions for support of water demand projections.

For thie Ipospues of tltis stud), tlte demnid for water Itas been divided intu five geiteral classes. (1) Municipal,
(2) Industrial, (3) Agri.ultural, (4) Powver, aitd (5) Miiieral Resources. It is obvious tltat the determaining factor in tltis
classificatioit was tlte water use.

The muniLipil watcr demnid includes residential, commitercial, public, and tltose industrial uses which can
rmasuiiabl) be relle.-ted !in a l)Cr -apita use figure. "Unaccounted- foi" water is considered under this class, as leaks
aitd other tilot.trolled losses Lan be expe,.ted to be part of itunitipal demnttd. Under this class, Federal and State
installations. are also iitcluded, although sonttc of these iitstallations htave industrial water use.

'Ihe itdklst:ial water demand iitdudes tli,. dentands for water supply exerted by tlte priacipal water-using
iitdustries (exc'uding the imineral resournes group)). This demand call be related to) iitdustrial employment, value
..dded by n iaitaf..,Lire, oi uits of proukdion. If ait alppreiable amount of industrial demand is met by a municipal
water suply15 systemt, it will be considere' repirately.

The agr .altural water demand 1m1.lUdes the following uses. (1) rural donmestic, (2) li-estock and fowl waturing,
anld (3) ir.!gaiuni. [at of these uses .ani be JevCekped on a untit basis aitd correlated with future projectioits.

Thte puowef water demand -it be either liydruehlck.ric or tlternial-electric. The 'vater demand for thtermal plants
cait be cx pressed oit a unit basis.

Thte mineral resources demaitd canl also be :xpressed fmn a unit of poductioit basis.
Of thle five genteral Jasbes of water use, the developmeit of municipal and indtustrial watar supply is of great

uai~erii The agritLilt rral %ater deonids are being asses ,j by agencies in the Departitent of Agriculture, tlte power
deittnds by the Fedleral power Commtission, aitd the ai,'cr~i resources demtaitds by tlte Bureau of Mines.

The general steps ini tl'e mnethoedology used to pr ),ect iuiicipal aitd industrial wzter supply are the samte.
Available past and lprceet %,ater-uise data will be -olleoted. Thc comtparison between tlte past and present niay, if
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thecre is ain adequate peuu'J of rc,ord, inilicate the trend of fu-ture water dcmi.ntd. After Lonsideration of die %ariabkes
wvhich affect mutticipa! and industrial water demainds, and stud) of ti'-.: inidkacd trend, thle future %%ater use vsill lie
projected onl ;, pcd basis for municipal dematnd. and on a per em~plo), c or onit of production basis for induistd al
demand.

7.2.1 Municipal Demand

1istol--a v iier demanidN iic tj'rom state , rid local reco.rds of previous years. Per capita rates are
expected to be developed for each plant area fur seled-ed past se:ars These milestones, plus the present demland will
indicate a trend,

herew nzunicipal water use is available in the 1963 Inc',:vr of ,1Iunipaiu WIater iatiliics. MIiS Phlikation
775 (Revtsed), Volumecs S and 6. p~rintouts of this data ft ill publi.ation are av.6lable, arranged alphabeti~all) b'.
toinitinitics, by -unilties, and by plant areas. A listing -f ail anttnkipafities and Fede-ral and State installations in thle
plant areas by %;uilties wvill be prepared. The list wvill -ontain the following information. (1) present gp~d usage. (2)
types of treatment used in thle Basin (this gives an indi.atiomi of thle qttalit) of thie sturface andi ground wsater. (3)
sources of supply, wviiethei sttrfa;.e or grouind, (4) estimated firmn ylids of thle soutrces of suppl3, atid (5) vs hether thle
municipal systemsare mectered.

In addition, [lhe locatiotn of all ittatcipalities plu- Federal and State itnstallations has ing vster suppiies %sill be
plotted onl a miap of thie plant area. 17his mnap wvill show thle river s) stemi of thle Basin. so tha. the relafionship of the
commnttnities and1 installations to sturface wvater supplies will be shown.

This trap). ttsed iti conjonction with thle USGS mrap) of underground aquifers %k ill also intikate thle p~robatble kIed
for comimunittes liaviii.6 -routnd water supplies. Thle s) nibols used to iniicate the locationis of thle %water supplies in
the Basin will indicate whether it is a sut face or tutdergroutnd supply.

In deteripung thle fiture mun11icipal water demntds. several independetit variables vs ill be c.onsidered. These
-zvairables a.e. (I1) population served, (2) general state of ilh. conomny. (3) standard of liv ing of the poptulation served.

(4) rank (with respect to size) of'population served, (5) climiate. (6) price of %.-ter. and (7) extent of tneternlg.
Of the variables, munticipal water demand is most affec-ted by thle number of persons served. Thle demand is

expressed tin gpcd and thle other variables arc investigated as to their effect onl this per capita demand.
I lie economic base stutdy is expected to provide ,onic insight into. ( 1) ge'icral state of the econoin) atid (2)I standard of living of the piopulatton served. The remaining %ariables canl be evaluated front readil) avatilable dat..

(Sve subsection 7.2. 1.1 for a mnore detailed analysis of these variables.)
Also considered vwill be previous stutdies and reports )it this subject. such as the Senate Select Commiittee

Retnorts. The FWPCA Great Lakes-Illinois River Basisis Proje. vvill be constilted also on methods of lprojec-tioii. as
wvell as projections miade in that project for Plant Areas 5A and 51B.

The next step is that of disaggregating thie pian area population jrojectiuns provided b) NPA. Subtiactfing thic
rural farmn poputlation projections suipplied by Economnic Research S ervice (ERS) fromt the NPA proje, tions vvill
leave thle nonfarnm population. wvhich is the combined total o.' thle ra. and rtural nlonfarmn poplationi. It is thts
nonfarnm population that wvill have to be broken down to at count) *.ir stream readi (20 to 50 miles) level. Some
populations may have to be projected onl a cit) (SNISA) level. The total of all lprojotions in a plan area vvill equal thec
NPA total nonfarmn project ion for that plat -area.

Sonmc working figures are expected to be piovided b3 NPA in cotmnt3 atid metropolitani areas. It mia> b,2 rhat
every cout), will not have to be predicted. Sonie counties in thc plain areas do not have aii large tos s anda
preliminary inspectioni of thle data may reveal that there is no need to go further. IHowever. the '% atet sulppl3 is
needed for the seconid phase of thle stuidy when water loadings to the stream are estimiated. Judgment Ns ill hiave to be
exercised in detrmining the size of the smallest -area uised in the disaggregation.

In sutuitiary then, thie methiodology for projectitig muni.-ipal vs ater needs for each plani area for the > ears 1980.
2000, and 2020 will involve. deriving gpcd projections oftdemiand, population projed-ions for each ot>0,1t or stream
reachi in the Basini, mnultiply-aig populationi lrojetitis b> gpcd proje Jiotis to get unit n~eed1s. and totalling the
individual tinit needs to get gross mutnicipal neceds.

7.2.1 .1 Futt!re Municipal Water Demand Variables

(1) Poptulation Served. Municipal wsatei demand is mnost affeac'd b> thle number of' l)2rsotis served.
Miunicipal demiatd is usttiill> exp~ressed its a ratio in gallons per capl~a daN (gpcd). Thle vther variables
should be Investigated as to their effect oil lper cap~ita demiand.

(2) General State of Ecotiy. Examners of hiistotic- iinitilpal watet de~inaoid datai (avail. le from loc.al
wvater works peisonnel or state hecalth departmcent) should conisider tile state of the econom> at thie tuocit
thie demiaids wvere mnade. If posible. the demntds should be standardized to teflect kcondit tons vs hici me
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(4) R=1- (milh msia to sini) of the PoJiuion Seuid. Various water suply ai-ner' have indmated i-
per "apiv, d&.- Azs are m~ucniml by the extent of ihe pailaion sc gid. i.e. lire ity dernanlds
aotf a different m rtuw&* Cmt" tnthl l oihi of 2 I to--% Afl'VrerLoc-ti for thc other fctors

_Kh id inf un-,' toE e iapl walcr danims dris falcor shouM be emarnbe (itimy be tin the
$ .roth of a ecir and an explite e.onomy are co:ucatcntat) Such effects shold be_ cosi-.dered be.ore

ptuo.ct" i per capita ,aAer d.emnd on ihe bsis 4. the santude of population to be served.
Popuhtin ,kn-smty effect on %ater dem.nd may :4-o e conskired in ibis lactor or exaniaed
SC .. 'rtelV. (Lxiain ,-wtes -o:ks prtice tentds to utlilite popolation densiy in settin up di$ibution

*Vone dcoml)
(5) Clinute. Climats eflTct or. municipA water demmits can be imnissieated by use of he following,Inexes:

(a) Rainfall (inces,ear).
(0) _ct-imoisture def-itci,y (piccipi atien. minus runoff, mrns potentinl eapotra."spimtion).

(Rainfall times aveziae Sky Comrlr
(Days of rainfall greater titan or equal to-.O I irclte)

The climate parameters can be used to guide or set up naxinmum projected demands since water supplies
will be required to meet anticipated ariations in detandt due to climate. Maxintum (yearly) demand for
wat.r supply is used for projecting requirements. since this is tie quantity rieded to satisfy critical
demands.

(6) Price of Water Supply. Investigation of the effect of price on municipal water demand shoald be
investialed in concert with the other listed parametes which could affect water demand. Historic
water demand data and total 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 lbr forecasting water
demand.

(7) Accuracy of Measurement of Amount of Metering. This factor tnust be considered in reviewing historic
data. For instance. oftet only estimates of pumpage are available. These cannot be given as much weight
as metered demands. Use of demand data from untnetered system leads to an endorsement of water
supply waste if this demand is treated as bona ide for projection purposes. The denand in this case is
for service only, without regard for the quantity required. Further in this regard, historic demand data

should be adjusted to exclude an unrealistic anount of "unaccounted for water," (not a demand) if
projections are to reflect prudent use of municipal supplies. Current practice sets reasonable loss and
waste as 20 percent of distribution system input.

7.2.2 Industiial Demand

Tfhe determination of industrial water demands requires two items: NPA industrial projections of employment or
units of production. and future water demand in gallons per emtployee per day (gped) or gallons per unit of
production (gpup).

Data on past industrial water usage are ratl'er scant. A report, "Future Water Requirenents of Principal

Water-Using Industries" Jtiled for Oie use of the Select Conlmiltee on National Water Resources, does give some
information on the 1954 to 195') p iod. The data show that during these years, on a national level, the number of

employees increased, as vell as thc water use per employee, in four major water.using industries. These are: iron and
steel: chemical :,nd allied products; puilp. paper and products: and food and beverages. During this period, with the
exception of the pulp. paper and products group for which data are not given, the water use per unit of produclion
decreased. These same trends were evident on a regional basis, with the exception of pulp, paper and products,
wlhe.e the water use p'er employee stayed the same.
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f ~ ~~~GenerrA)yse~m qmmnities of WIdutial pmmqwer used by tim vifa n n~wiSts in ilhe L nq-d ~c s
are rmo known with -W degorec of acuracy. Avabl -at -rmey'nacr n nrz~ cs the ierture jie
coofictirn data. To d&te it appears that the 1959 US. Cam f Idrsuiz Waw Us is the begt Sice of ,.W
Eafmrmat e dM fot prcesiiadzsisl waer de=d

HIow-t-r, *ie publihd Cens s data a=e coo broad a SM16 for n*_ The Bureau of the Cer -s been ,.tarwied
to remork two of te tahbs in t,'e Census of !ndu-Irl Wat.r UP-. These =c- Water Used by Manufxctmir,
Esblisments by Puxpse of Ind fnl Use for Sties byIndusuy G -rorpr a Water U ,cd and Ditced by
Mnufacturiw,- EscabliOknents, by Sbtr=e of Intake and Point of Discnae, by States, by Industry G:o.'&" T'hiey
will furnish itre data by SIC rn-,bm for eountiest.%cre &dlosure requhtioem permit. nd at lt for the pbn area

Industral uln censrs data fror M cGra=w4iil Conpany have l'p been lprch=&I. For each plant list-ed, the
McGraw-4Ii. census provides (1) name, (2) --ddrme. '3) plant size (empkr ezn. Xztual and group), (4) j'r~mary
product by SIC, number, and (5) scondwy product by SIC number. A set of IBM cards will be pidu-e-d for all
counties (except Iflipois frer Basiu coutties) in the s.udy area. A comp itcr program is aailkbl to ptint out the
data gerphically, and is expecte4 to proiode a list of nanm 2nd addrcsss, by 4-digit SIC ntumn.rs. by cmemtnis
and by plan are-,s from these canlds. This will be used as a basic cl-k list.

McGraw-Hill is 2w, ptmidfg a tabulation of employment totals by 4-digit SIC numbe.s b.cun.i s and by plan
areas. Fromthis ist it will be possible,1o my that, in a Sivca county or group of counis. in a ivnea majo. wate;-
using industry, there are X number of employees. From the check lis., the industry names and addresses will be
obtai ed. From the census Cata, the water- use will be known in that Industry in that plan a9a or county. A water-
use per employee for indiv;dual industries can then be derived.

.ndustr l plant data is expected from other sou-ces. Some stales publish indust.ial water information aWd have
made surveys ofwater use. There are other repors and surneys by specific idustri-s that _iV water use. Some help
is a7o expected from Ni'A, as they are m-ing the industrial projections.

All of this indusirial data-will be assembled into various tables and maps. The information in the tables will be
listed by SIC numbers by counties, and by county totals and -plan area totals. A gr-=d or epup figure of water usc
should be obtained from these tables as well as the total water use by counties.

the location of the heavy water using industries will be plotted on a location map that will show their
geographic relationship to surface water supplies. The symbol used will indicate whether the source of supply isImunicipal, surface, or underground.

Projections of industrial water use are probably the most difficult part of the industrial water study. It Ls
impossible to foresee, even in the short run, what technological developments wl occur in the industrial water use
field. Howe'--r, the demand for future industrial water supply will be affected by the following independent
variables: (1) product manufactured, (2) manufacturing procesz, (3) amount of production, (4) rate of production,
(5) cost of water supply, (6) cost of waste water disposal, and (7) amount of metering. (See subsection 7.2.2.1 for
further explanation of these variables.)

nustrial water demand is most affected by the type of product manufactured. Currently 85 percent of the
fresh water used in manufacturing industries, exclusive of electric power generation, contributes to the manuibcture
of: (1) Primary Metals - SIC 33; (2) Chemical and Allied Products - SIC 28; (3) Food and Kindred Products - SIC
20; and (4) Pulp, Paper, and Products - SIC 26.

Each of the variables will be examined to determine its effect on the two basic uses of industrial water supply:
(1) cooiiiS and air conditioning and (2) process and clean-up. The expected improvement in the efficiency of water
use by large industrial users, i.e., increase in recirculation and other water-conserving practices, will be taken into
account.

The end result of these con.iderations 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 projections of industrial employment
and units of production will be disaggregated. (They will not be disaggregated down to a town level.) Generally a
county will be the smallest unit for disaggregation. However, each plan area will be analyzed individually. Unless
other considerations indicate differently, it will be assumed that the smallest 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 grovth that will be given in the Economic
Base Study. The reports and surveys of many !ocal and State planning groups will also be reviewed.
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In mmat) tha. tixe rnezIo1O& for t irr nusi zal %wtcrt d -smnds, fr each plan 3,-C3, for the -t--n
19S0. ZM. and 2020 eiml iohe. dertcvr o: ,-.,-tl5 of water use on a rped or rpup basis, diszpreptig -*PA
aaduin.zL p t"i. A to smcs e-apapu. ret ,mntc, or stre.m reaches of -0 to 50 ies. -mltipli.-g s
aes p,.p,.t.,,, by -pc4 , g-,p to pet wull &c3 ar cils and f"na.;,f ddirg the uanall r needs to -et Lhe total plan
mr--inatuski2Il v-ater nee.&Is

7.2.2.1 Fut.ure industrial Water Demand Variables
() ipe of Prodect. Irdustil waler d=mand is most affet c by the type a" produ i m.nufactured.

Curecnt. 3 pecent of the fresh waer used in the tnanufacturing industries, exclusire of ele-tric
power en-eration, contriutes -.j the inumfacture of: (1) PrdzIi, .Metals-S!C 33; (2) Chemical and
Allied Products-SIC 28 (29): () Foud and Kindred Ptodtrts-SIC 20 and (4) Pulp, Paper, and
Products-SIC 26. (Thennxectric poxcr musz also be con6dered in industdial water demad
forecas:ing but utilizes a AighL'hy different niort.-e.)

V-1 Process. The proces used in the manufactur. of the vwarious products requiring laree amounts of watct is
hlel a function of the raw .ma:erials to be converted. An invetigation ofexisting processes in the area
under con Weration togetefi with an evaluation and pro~eticn of expected reso -es s- be utsed can
Provide insigt into nticipated conditions. At exaxnple of the situation where raw material phys an
important part in the choice of pocess is the use of the kraft paper Faking proWs (with its many
ramifications and moilifi tions) for pulping southern soft woods and the production of krtaft paper.

(3) Awount of Production. The amount of production (forecast) is a function of projected economic
conditions and demsnd for !he product together with the anticipated competitive position of the
location under consideratoion. When the manufacturing process is oriented with respect to a resource,
the projected availability of raw material can be used as a guide to the appraisal of this factor (methods
provided to .xonomic analysis).

(4) Rate of Production. The rate of production should be considered since manufacturing is often a
seasonal operation in which a high rate of production (witt accompanying high water demand) prevails
for a limited amount of time. This should be considered in projecting demands on an ayerage annual
basis (as for reservoir storage).

(5) Ptice of Water Supply. The price -f water supply can be used as a guide in determining future recycling
practice. Transmission of water from a distant suurce is always possible; howeve;, the cost of devcloping
the distant source and moving the water to the noint of demand may be more than the consumers are
willing to pay. Recirculation is practiced when te total cost of conditioning and recycling is less than
the cost to obtain water from an area where it is readily available.

(6) Cost of Waste Disposal. Under current (but not necessarily future) conditions, the cost of waste disposal
can significartly limit demand. Very often current water demands do not embody this factor since
adequate waste treatment and suitable disposal may not be provided by dane user.

(7) Accuracy of Measurement or Amount of Metering. As in municipal water demand foi casting, the
accuracy of measurement or amount of metering nsust be considered i reviewing historic data. A
reasonable loss (quantity) in cte water distribution system should be isorporated in the projeted
industrial water demand in accordance with local practice, since there doe, m. t appear to be an accepted

percentage loss as in municipal demand.

7.2.3 Water Quality Control Needs
After thc. future M&I water supply demands have been estimated, the need for water quality control will be

,unsidered. This refers to the need for stranm flows and regulation of such flows, to assimilate wastes remaining after
ak.uiplhshment of adequate treatment and other nmLthods of controlling %as:es at the source. Therefore, we must
determine the proje-ted waste volume and character, degree of treatment, znd 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
funtuns of the proje.ted water suppl) denand, whidi in turn depends upon population and industrial growth
projetions. 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 streara, it is
reugnizcd that there is great varian,.c around the ,ountry. Return flow percentages will be developed for each plan
area, or perhaps groups of plan 'reas.
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The bestsources of mr.i61Wa meursn i1vd d3t2 wre sea-zge wnatzmmi phni r&-orzs. Tiese Teowds may r~qauue
Ausaxa rcr vfthe diect ofsuch fae'ltrs as wherhes the ete pbiuszmv- by zhe water systcrn is als

srwered,4 wh illrer there atz idustrial plants 1km-ing prrie water supplick, arid cvnrlbuting, to ;he zeauI fOcw-

to projected future muniMa walef demznds
The future q!=litj of rauricipAl return flows is no-- cecred to differ grearly fiorn presentr q'.llity. wi'h poisble

ececptiions. If th industrial compepent changems sniflant qualilry ruoditicattons may result. If u-ater use in a gien
area 1; prescrndy limited by a deficint supply, and this Supply is aupignrtd. use patiern.M.- rn2y dung. and with
themf, IuAlity- hrcersis However. iomesti -wses will probably trmin relatively unch cged and can bo:
prwtlitdi on a popiltaA basis with asuranc of reasttmble accuracy.

In genrAd, we wigl assum that the principal x-asge constituents of ntui&ilreatrn etots will be minieral anid
oreavnic solids. and that the per capitaz contribution vaill b-- 0.23-9o-nds of mincial solids and 025 pounds or
ultimate biochemical oxygen demand (BOD) per day,.

Picjizaing, industrial return flow presents morm of a problem than municipal flow. Plants producirTg ider.fic-3
products hav been round to have significantly different watr us patterns depending, a kwst in 1 r, or liffetrtz!
operat practices, availability of w"ter and gcoojaphical location. There is an even wider rariation ir. quality
characteristics of the returarflow.

Tha2 two major categories or industrild water use are process %-.ter and enolIing vwater. Qinitavirely. cooling
water return flow -may va-. fro'.n 10 Percent to 90 percent of demland, delending on the degree C Of MeirCUlation.
Process water return flows do not vajry as widely in percer; of demnrat, and may be maore clearly relined to the
products manufactured.

Some present return flow data are expected from the work being dvinc for ibis simdy h- th~e u1eau of Census.
These should be on a smAl enoug~h geographic baiis; to-mke them much rnor.- -ccurate than general industry
averages. We also expect to get sonic return flow%, Me unit. of product, fronm vniol.; reports 0- at analyze Specific
indusiries. Sonie general literature on this subject is available for use as reference.

It is expected that the cost of water will increarec in the future so thtat industrial use ofwater rot cooling will ;)c
minimal, and that industrial water-wil be used primaril y for process and gencral purposes (sanitary). In the absence
of data more specifically applicable to the area under studly, a series of percenteges for different industries wil; be
used that have been dcveloped at thre UMRCBS Washington headquarters. These are shown in Table A105.

Thre quality of industrial return flows varies even more widr-ly tihan the quantity. I1owevzr. they can be
characterized generally by their organic and mineral solids content. Here again we expect to get sonmc quality
information from special studies thi-t have been made of specific industries. We will use information obtained by
Great Lakes-Illinois River Basins Project in a number of industrial waste surveys, fronm which waste characteristics
U, cortain idustries have been developed.

For futare projectionTs of mineral solids in industrial waste, estimates prepared at UNIRCIIS Washington
rlcadqisarters will be used for planning purposes. These are shown in Table P-107 However. it is considered
;eason-ible to expect that circumstances will force miodification of organic solids by treatmenrt methods capable of
producing an effluent hraving a BOD equivalent to that of municipal -wvage with 90 percent BOD removal. Hence, a
single value for the BOD of industrial wastes of 0. 155 tons per milli..n gallonts of effluent regardless of the strength
X' the raw waste will be used for planning purposes.

7.3 Flood Control, U.S. Army Corps of Engiteers*
Piojected future needs for water and land in the Basin will provde significant opportunities for watei rources

development including flood control and stream regulation. For the purpose of projecting future flood damages in
the Upper Mississippi River Comprehensive B~asin Study, growth and development in the flood plain areas are
evaluated on the basis of tihe general growth trend in the plan area where the flood plain is located. Tire projected
indexes of change for the following selected major economic classificationis, Rural Nonagriculture, Urban, and
Transportation are based on the projec;tions of total population, total personal income, per capita personal income
and indexes of change for selected major water using industries in Basin plait areas for thre years 1980, 2000, and

*Used in projecting future flood damages for UNMCIS Appe~ndix. 1, Flood Control.

P-185



Table P-106
Future Industrial Waste Return Flow P!'cenlte,

R enE floge-.
Izdas. IPwnr of inutlr

:mO:s ... ... ... ........... 23
Tr ra .%. ......................... 79
Stone, dy. -w; Prsc ................ 33

"TOW'l ............... ................ 81

Paper .............................. 90

O w T, s ...... ....................... 65
Petrfoeum ............................ 90
Metj. ltber .......................... 79
LUnber ..... ... ...... ................. 90

Fro;e type i srigao ..................... 35
Theg y g e ectit power gene a i ............. 90

T-ble P-107

Indu-trial Wastes
Estimated Mineal Solids Content

for FlanintQ Purposes
Retunt Flow.

bldtsty tons per million gallotty

Mining .......... ........... ........ 12.2
Mining other than itural gas ............. ..... 12.2
Natural gas ......................... ..... 12.2

Primay metals .............. ......... 12.2

Transportation ............ ......... ... 1.22

Stone, clay, and glass products ................ ..... 1.22

Food:

Brewery .................................. 4.15
Cannery ........................... ....... 10.6
Co-n starch .................................... 7.45
Citrus fruit ................................. .. 12.3
Dairy .......... ............................. 2,78
Edible oil ......... ........................ 14.0
Meat packing ................................... 5.75
Poultry ........................................ 1.34

Textiles:
Cotton mill .............................. ..... 2.35
Wool scouring ................................. 24.5

Paper .......... ............................... 1.22

Chemicals:
Organic chemicals ............................... 1.22
Inorganic chemicals ............................... 1.22

Petroleum refining ................................. 1.22

Miscellaneous:
Metal fabrication .......... ...................... 1.22
Lumber, others ...... .................. ... 1.22
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2020. The his: ritca prjc~tor. wv- fezhxod drainag d&tm ina the Basin are for the prices and condi I iafzs exisging iu
the ecei-i-iic ;;n4 deroograhic batc year, 1966, except as not;*! in Appendix 1, F6LAo Control. of 'ie Uppes
Missa&pyl River Comnprehensive Basi Study. F1,..o daraiae ni ai Wp etdt r%.-c pai.~ii aej in future years assuming cxiszing flood p.-otection to trnazrr It same and the flood! risk factor to zritaifl
Unchmigad

T-he fol!owng bparagraphs ouiline ina btief ihc ratinale used in determining the prol.ected indexes of change to
be usezd in ach of the seeted major ecomic elassliaiomc.

(1) Rural Nonatgriulture. Rural norraigriculture flocd danag-S 3Xe e.XPct-d !9 reflecC tile indexes of change
of totli poMilu.tion or in the case of areas with mnore f ab economniic p.-ospecit tle higher iidc< of
change of per capita personal inconiv.

(2) Urban. The projected upward memrrentnof potential urban li1nod damnages is lte index of change of
* total personal income in thre respective plan areas, and lte inore conservative measure of development

would b,- pexr Apita income for fltood plain areas with a ess vigorons economic base. Total personal
income is considered a reasormble indieartor of economic growth ina an urbanized ar1M as it reflects lte
relatively high yield historically -)f investment for capital and 1uman31 resources in urban areas Also lte
significanice of inipostant nonmonetamy itemns are measured by the concept iotal personal
incime-chiefly, not rental value to owncr-occupants of their homies anid services furnished without
payment by financial intermediaries

(3) Transportation. Tile indexes of growth for vransportation flocid damnages are based on an analysis of
potential growth in key sectors of the economay which are lte major sources of shipping receipts for the
various forms of commercial transportation-. These indexes were based on site projected change in t ire
value of output of tile production in UMRB plan areas for agriculture, minipg, and manufacturing. Tire
application of indexes-of-chrge will take into account ilie industry miN withrin lte total flood plain of
a plan area as well as the suitability of various miodes of transpostazion to lte particular type of
e-oniomic base oif thle flood plain.

(4) Utfliti:-s. The general view held by the Federal Power Commission concerning potential flood damages
to electric and gas utilities in tile Basin is that thc future damages will not signiicantly exceed tire
current lave! of damages to existing facilities. The degree of flood protect ionr afforded new electric and
gas utilities is deemned sufficient to protect for maxintr probable flood conditions in lte Basin.

A discussion Wiit lte Federal Water POution Control Administration resulted in agreement thrat thle best
approach to p,'ojecting future floodl damages t0 sitary and water supply facilities is a demand analysis of future
needs for water and sanitary systenis for thle 1960 -2020 period.
7.4 Navigation, U.S. Army Corps of Enginn.-ers*

The vigorous agriculturral and industrial economnic base of the Upper Mississippi Region is highly dependent upon
the low cost waterborne transportation onl thle Upper Mississippi River and thle Illinois WVaterway for the bulk

.omnnodities producrd and consumned by the agrioultrrral and industrial sectors of the rzgionis econonmy. in 1964 tire
above-mentioned parts of lte trid-Asnerica inland waterway transportation system) carried commerce totaling 46
million tons onl the Upper Mississippi River and 3 1 million tons on the Illinois Waterway. Projections of poptulation,
employment, personal income and1 selected industry output for thle B~asin, mrultistate region,. and Nation. contained
in this appendix, were utilized as guidennes in developing a low-miedium-high range of projectei warerborne
comnmerce for each of eight major commodity groups.

Commodity groupings were developed on the basis of economic classification for analysis and rfojectimn of
existing and future vioterborne commerce oil tlie Upper Mississippi River System as follows: selected grains;
bituminous coal; petroleumu and products; cemient, stone, sarnd and gravel; iron ore, I andl S products, industrial
ciernicals and sulphur; agricultural chemnicais; other selected commodities; miscellaneous commodities; and
waterway iniprovememnt material.

In addition to Appendix P projections, the basic procedure uscd for projections of future waterborne commerce
included a trend analysis of historical traffic data, an analysis of thie 1964 origin-destination study of waterborne
commnerce on thle Upper Mississippi River system, and an interview programn with representatives of major companies
currently producing or consumning significant quantities of waterborne bulk commodities.

*Used in projecting future waterrorne commerce on the Upper Mississippi River and tributaries ror UNIRCLIS Appendix J,
Navigation.
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Several ale:native assimptions w~ere used concemnilm thuturc utilization or the various bulk coniauodities
cotnlucive to wva~erborrm movement. Also, foresecable :eclhnological developments in navigation facilities, which
woutd clitige th;_ conipetitive position of waterbotne transportation. were evauated reau1ive to othier forms of
tiaflsport13t111. The projection ran-bvs were developed to accommodate lte many alternatives affctjng
transpottion of bulk connioditics. A detailed study of transportation costs and rates, aithiougli desirable, was not
feasible within tile Avive and funds of a Type I Conip.-cliensivc Study. Several additional unportant ccononutc
variz-bles affecang wateaborne comnerce art,.

(1) the export dezirind for selected &. 3ins.
(2) thw increasing developmerat of nuclear power facilities with a resulting effect on fossil fuel req--iremlents.
(3) tile developin-ent of addiational pipeline imtWorks for petrolerna and products,
(4) lte location of new industries producing and/or requiring prospective waterborne commodities such as

iron ore and iron ari steel ploductssild industria! and agricultural chemnicals,
(5) alterpative modes of transportation such as the unit train, and
(6) improvemients of facilities for reaterbome commerce on the Upper Mississippi River system -such as a

deepening of the existing 9-root chaaref. extcnsion of navigation season and jock and drn construction
or replacement. The. dat3aumd prqieckioaL of this appendix were of specia! significance in relation to
items (1). (2), and (4) of lte preemn litin.

{ 7.5 Recreation, Bure~au of Outdoor Recreation*
This section discusses lte methodology used by lte Bureau of Outdoor Rccrcat-on in developing a recreation

demand stady for thie various plan areas comiprising th~e Upper Mississppi River study area. It also includes a brief
discussion or v-wious data inputs in addition to a bief summary ofritow demand will be related to present and future
supply and need.

For thle purposes of this study, recreation demand is defined as the total participat~on in general recreation
* activities which would occur if faci'itics were available. Demand, therefore, is made up of two components: (I)

existing use of ltre facilities provided and (2) latent or unexpressed demland which is inherent in a population bilt not
* reflected in thle use of existing facilities.

Gene.ally speaking. use data is available bilt often unreliable for major facilitics, and it is quite meager for
smaller areas and private facilities. Latent demand.. on the other hand, is not -directly measurable because of its
dependance oin hie individual desires of large masses of people. Therefore, indirect methods were used for measuring
dernand. Several primary factois influencing recreation deimnd providc an indication of present and future dlemand;

* namlely, population Change, mobility, income. and leisure tlime. past trends indicate that increases in use were closely
correlated te time composite of ifiese primary factors, thus providing a basis for predicting future demnand for
outdoor recreation. Population and income provided by the economic base study providcd the basic data for
computing existing and piojected demand.

Since demand is closely associated with people and their geographical distribution, a brief review of thle B~asin's
PSSs oidct ocnrtoso opulation. Withiea.17ue 6 hwslt ain thndes 1Mans te anar early3olion peopsicle
populA'tio indiat. ocnaions of6 piopusten bihnlt SSMAsi asin budreanthSadar eromlitan Staisicle
or 66 percent of the Basin's 19 million peoplc(1960 census). Another 1.3 million persons live in small urban places
imd 5.2 ni*-liomr or 27 percent of thme Basin's population is rural. Today, 73 percent of the people in the Basin -,.re
living ;in urbanized areas, anid present trends point toward increasing urbanization for the future. To further
emp~hasize this concentration of population, lte Chicago, St. Louis, and Minneapolis-St. Paul SMSA's account for 54
percent of thle Basin's population. These areas are not only thle points of origin for thle greatest demand, but they
vlso rep~resent thme greatest deficiencies of utsable resources available for outdoor recreation.

To measure denmand as related to cou~cemtrations of populations, circles were overlayed onl each SMSA--one 40
miles mnd the other 125 miles. Thew circles represent an average distance of travel to recreation facilities and they
correspond with i day's outing and wveekend use respectively. This method was used not to describe travel patterns
to existimg areas bilt to shmow where i-hi demand would be focused if facilities could be provided.

Next, demand wvas apportioned to the various plan areas that fall within lte zone of influence of thle various
SNISA's (Figure P.L6/). For example, Evanisville. Indiana; Decatur and Springfield, Illinois; and St. Louis and
Springfield. Missouri: all fI'll within 125 miles of thie Meramec plan area amnd would themefor.' have some influence onl

*used in tran%iatng emOiomliC imast siml~y damtinto recreation desnands for UNtRCIcnS Appendix K, Recreation.
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any facility deveuoped toode. Lacking more souhistiratcd techniqties, deauzrd po Zs distribed, thased oi the
prolrtion of the circles e ch all within a plan g a boundatry.

Stufies have shown that 60 percent of 'he demand would occur within the 40 mile day-use zone and anothler 30
~percent would f"all within 40 to 125 mnile weel-cnil-us-z zone. Tile remaining 10 percent woeuld be =:.signed to [on-
! ~duration trips bq od td he wck~l-utse zone. Tiheref'ore, demand was localized by applying these factors t.o te

population affiecdng a specific plan area. The computed popu!at,.'ns for themvr,.ons SMSA's having -ri eirec, on thc
plan area were sumnmed to pr-ovide an effective SMSA population. Lacking a point of origin for tile n:on-SNSA
population, ist was added to the SMSA population giving a total effective population for that plan area.

The next step was to apply tie modified paiticipation rates for the various activities to the computed effective
population. (Participation rate X effective populatien activity occasion.) This provided an indication of present
and projected demand for such activities as swim,,ting, boating, camping, and other water-related anu
nonwater-ielated activities.

It is recognized that ceriain inaccuracies are inherent to a system using averages based on regional smeys,

particularly in making long-term projections. Jowever, this procedure appears to be significant f.,i "omparing
pre,!nt and future demand and for comparing the demand for certain types of activities within the various plan areas
of tle Basin.

The primary objective for incorporating the demand data into the analysis was to correlate demand with supply
to deletmine-what recreation facilities are needed and where they are needed. Supply data was obtained ftrn the
following sources:

(1) An inventory of public facilities conducted by the Bureau of Outdoor Recreation in 1964 for the
Nationwide Plan. These data were supplemented by additional inforaation on smaller cities collected
by the various state -igencies.

(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 ivdividual site investigations were not made, available information
on proposed Corps of Engineers' 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 search 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 recreation days, conversion standards were developed to express acreage requirements per 1,000 population
and use per acre per year (see Appendix K for detai!-). This system of supply and demand was expressed graphically
ip terms of population density, resource availability, and highway accessability. The intert of this aialysis is to
aefine both quantitatively and spacially those priority areas requiring concentrated efforts and study to meet theJ recreation needs of the people in and adjacent to the Basin.

7.6 Power, Federal Power Commission*
Load forecasts for the Basin and surrounding areas have been completed to the year 1990 in cooperation with

the utility industries operating in that area. These forecasts, which were prepared in connection with the updating of
the National Power S irvey, were used in the UMRCBS Report and Appendixes. The major utilities probably utilized
economic indicators 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 Federal Power Commission is about 4 percent higher than the Council's
projection. Also, projection for GNP as of 1980 was about 5 percent lower than the Council's projection. The
differences are well within normal estimating error limits. However, the FPC Washington staff will utilize the
economic base data prepared for the Water Resources Council in final national projections of future power needs. As
a matter of practical fact, very little 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 method of projecting future electrical loads. Perhaps some of this work and
research will indicate ways of more meaningful ut-lization of economic indicators.

*Used to determine future power requirements for Basin Power Supply Areas in UMRCBS Appendix M, Power.
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7.7 Forest 'Resources, U.S. Forest Service*
The analyses of lie tnber resources ownership classes and timber products output provide tile background

necessary to determine the productivity of tile forest areas-and tile extent to which tile) call meet ftirtlhTr d,-mands
for tile resources of vater, wood, wildlife, and recreation.

Forests enclose or border most of tle two million acres of water area in the Basin. They compise 2! iretcent of
the watershLd, offer crosion and sediment protection to most major inveatments in water impoundments, minimiye
erosion and flooding, and are a significant factor in tile quality and quantity of available water. The use and
treatment of forest land in many waterheds determines to a large ex..nt the quality, quantity, and dependability of
the water supply in that watershed for all purposes: agricultural, domc ,c, municipal, industrial, and recreaionial.

-Forests provide the most opportunity-laden areas for outdoor icLrcational activities. Location of the resource,
the extent of public ownership, and the general condition of the iesources offer additional tools to plannerc
determining tile abilities of the resources to meet the pressures of the filtuie. I he forest is-a balance of resources,
which, when managed .reativeiy and sensibly can cope with recreational piessure and provide a continuing
atmosphere of enjoyment for tile visiting public.

Forest products industries hav. traditionally depended o. high-grade timber for the largest part of their profits.
Tile supply of prime timber continues to dwindle, timber prices have risen steadily, and rapidly incre'ising imports
are capturing a significant share of hardwood markets. Analyses of the Forest Resource Tables indicate that the
Basin has a plentiful supply or low and medium grade hardwood timber and these grades can be improved in our
present stands through forest management.

The pulp and paper industry is a major water user. It-is generally a nonconsumptive type use. Water use is largely
confined to this forest industry, although limited quantities of water are also used in the producion of lumber and
wood products. These may have a significant 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 industries are having the fastest growth of the wood.using industries. 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 persons employed in paper and allied trades was 349.4 million dollars in 1962. They depend on an
adequate supply of water for continuous operation.

The water requiremenits for the industry was determined from data colleced from the industries, information
from trade sources, and resource data from the Forest Resource Tables. Not all firms queried responded with
infoimation on water use. Tile following methodology was developed to indicate total presc it and projected water
requirements for processing paper and miscellaneous products in the Basin.

Present water requirements for the mills not reporting was determined by comparing product oitput of these
mills to those mills reporting water intaku. Water intake of the reporting mills was expressed in water use per ton of
product per 24-hour perit.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 usireg one ton of pulp/ 1.5 cords of pulpwood. The mills use more

! pulpwood than is produced in tihe Basin and shown in Table 13. Therefore a factor based oin tihe ratio between mill

capacity and pulpwood production was determined 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 :miscellaneous products produced and tons of pulp
produced. This factor converts the water requirement for one ton of pulp to tile water requirement for one t.,on of
paper rnd misccllaneous 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 each of the above factors by ilie conversion of
cords of pulp (Table N.13 - Forest Resource Statistics) to tons of pulp. For example:

949,000 (2.2) (2.3) (47,000) = 151 billion gallonsl 1.5

Using this methodology the present and projected nunconsumptive water use in the palp and paper industry in the
Basin is as follows:

*Used in projections of forest activities for UMRCBS Appendix N, Agriculture.
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Ptesnt - IS I billion geallons
1980 - 227 billion gallons
'2000- 321 billioii gallons
'2020 - 383 billion gallons

Thes rrut tepresent walt foi pru.ess usc onil) The) do n~ot intludc waster needed fur pollution control. Thq are
also based or the assumption that pulp iniput to proiluci qutput remains constant.

'tze fores resource data are covered in dcetail in Appendix N, Agriculture. They supplement the other basic
studies nocded-to i,.hikw a baLaned program mcssair to po ian economi,. foundaltin fur effective river basin
plans.

7.8 Agricultural Drainage, Flood Protection and Irrigation, Economic Research Service*
In 9nler tto identify Basin uatcs resource problems and to point out critical areas for further 3tudy, the

E.,:ujomk Resard Senitz prtojoacd the putenitIlchanges in agricultural production-and associated onfarni costs
;.Vhk-h uuU be cxpc%.;cd .f .%-lt resourve deveclopments for irrigation, drainaige, and flood control were undertaken
ft the future aime, periods of 1980.2000, and 2020. Trhe study used a programming analysis to determine the most
eficent aguicultural production pattern ror the Basin both with and Without a Walerf-resource pregtani.

A more dft[aikd discvssion of the analysis for water and related land resource dlevelopment potential for
ugrskuluic is ,.untained in Appendi% N, Agriculture-. The following is a scumay of that stateme..t discussed in terms
al'Itiod control. A ihma approach is applicable for drainage and irrigation.

Cost mnd-yield infonnarroan was developed for field and pastu. e crops within the Basin for the projection years
8 ty pifi %.dly #entif~inC thoSC .1il~S Subjec'- to ficodirig, it was possible to determine yields and costs of production
urider two conditions. First. witha present hi of flaid protection. and seccod with total flood protection.
Esututes, of dollax crop, and pasture damages and of numbers of 3Cr~ssubj-ect to floedirg were collected from the
Soil Conserrawtn Seni-e for the sipswrant zmea arnd from the Corps of Engineercs for duwnstre.-m areas. Damages to
She %vArius crops and pa-sture were linked to rpx?&- arid flood frequency and time of occurrence in order to
determine annual equit-alcrnt flo;d iiages for cach crop. This infotoiton, related to the capability to the several

soi grups ua cnere ino a alebrak process to determine ykild decreases from loig(o niaeswt lo
proutecin) for ranoos groups of soils in the swxeen Basin plan areas. Offarr costs were thus estimated for each
crop and m~i flood-free yield. D32a on fiood-fret yields and associated cosi-were inserted into the Economic
Researih Sen-c cunmputer program along with cum paralk information on irria ion and agricultural drainage.

The r.,moom;. Research Smrice program repiesents the choices, and associated costs and rejinrs, which may be
n-v'hlc :u the Basin farmert at the projected time periodIs. Urder- the assumption that the farmer will make theI

cxnwurx4 &-bius Ai kkih maxuii his return or, in terms of the rnode!, minimize his costs, the computer program
seLects the soils. yields and associated costs, and crop distribution within die Basin which reflect thre "best"
economic se.Since the Economic Researcht Servict: program is run unde-r two conditions, with and without
deI-elopmtnrnt. it is possible to estimat. ho% a water resource program mogt change the character and magnitude of

*the resour-ets required to meet agricultural demands,. The resulting computer solution points up the relative "teed**
Ifjr flood .untso! among the various Basin plan areas and the relative potential value of flood control in relation to
other wvater-resour..- deyclopmnents such as irrigatior:, and drainage.

The Economic Research Service program does no!. include the off-farm costs of providing the water-resource
develcpmagts. The :hanec in t.usts and returns developed through, the program thus represent% a "gros** est imate of
tire Linn--s in the farmn conomy - A mure detailed study would be -equired to relate the water-resource investment
to this onfarm e,,urrorny. The- vater-resuurce in-.estnrt analysis should be a major part of the later, more detailed
project studies,

The ana!% ti%;,al tools dev eloped by the Economic Research Service for the Basin Study can be adapted to the
* analysis of 'he effeL, Jf SieirfiL Sater-resource investments on the agricdltural economy of the regiin. For flood

.untrul analysis, for examiple. a jirogramn might be developed t, include specific information about flood plain soils,
flood freque.) and flood dan-ages and the prospe.-tive physical effects and associated costs attributable to
prujpusdc v..acterscorc Jciclpmcnts. Future flood uontrul studies in the Basin might well build on the framework
procedure provided in this report.

OU-id r pujc~toa% of Apn.uItuirit .kicupment potentol for trainzge. floodJ protection. and irr.saon for UNIRCIS Appendix N.
Agziculturt.
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79 Fish and Wildlife, Bureau of Sport Fisheries and Wildlife*

Demand for any hunting or fishing experleNice is a function of participants and participation. Participants ae
defined as-those people in a given populatio, who hunt or fish when provided with the opportunity to do so.
Paiticipation is the number of times an individual annually hunts or ishes.

utnting and fishing liccnse sales are an index of participants. Licenses reflect ctual use, ae accurately
tabulated, and- are readily available. In developing methods for projecting demand, all nunierically reprCscnt:d
factors available are-analyzed that could affect he a!e of licenses. Two-factors were found that proved to be
well-correlated and significant determinantr of licensfe sales. They are: (i) human population density (population per
square mile) surrounding ihe residence of the licea , -,, (2) the amount of hunihngor iishing opportunity (habitat
acres per capita) available ".n the plan area of residence. 'file correlation coefficients (r) were significant at the 95
percent level -of probability per square mile and were highly significant at the 99 percent level for fishing license
sales per capita arid acres-of fishing habitat per capita. Hunting license sales per capita were highly significant at the
99 percent levels of probabi!:ty with both independent variables, population per square mile and acres of hunting
habitat per capita.

Applying these factors to "opulations projected in this aprendix, multiple regression formulas were used to
projeci licensed fishermen and hunters. The formulas are:

Fishing
Y= 10.25-0.0156X' +51.66X 2

Hunting
Y= 12.39 -- 0.029X' + 0.14SX2

Where
Y = licensees as a percent of subarea population

Xf = population per square mile
X2 = acres of habitat per-capita.

- The two X variables aceounted for nearly 88 percent of the variation of Y in-the fishing demand equation and
aporoximately 53 percent or-the variation of Y in the hunting demand equation.

Th -projected !icensed participants- were increased by factors representing nonliceased individuals: 50 percent
-for fishing arid 23- percent for hunting. Estimates of latent demand were no*, fully considered, because of tile

:difficulty of completely assessing this nebulous factcr. Our projected demand may therefore be underestiMnated by a
* portion of the tbtal magnitude of the latefit demand factor. Origin, and destination data between the Upper

Mississippi River Basin and other banins, and within Upper Mississippi River-Basin plan-areas, were not available.
Ingress-egress travel patterns between these various artificial boundaries were thus considered equal.

-Participation by fishermeni and hunters was based on data- presented in several ORRRC reports, the 1965
A'tlonal-&irey of Fistng and Hintirg, and by several state studies.

Participants, as determined from the previous eqations, were assessed against participation to obtain gross
hunting and fishing demmd for the projection yea.s.

Net needs for the near future (1980) were determined by subtracting existing (1960) use, plus the use expected
to 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 !he 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
c aianges in ihe interim years, the carryover net needs from the previous target year and, Ln the case of hunting needs,
that portion of existing use on private acreage that would convert to "urban and built-up" areas, and be lost to the
hunter in future years.

7.10 State of Illinois, Department of Business and Economic Development

Letter 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 economic activity. Information on present demographic and economic
conditions and estimates of future change, therefore, is fundamental to realistic water resou;ces
planning and timely deveiopment.

-The Illinois Department of Business and Economic Development, in cooperation with eight state
agencfes, has completed a statewide water resources planning study which was released di' ing March
of 1967. This study presents a preliminary, broad-scale analysis of future water needs and supply
potentials by county. Future planning activities will be concerned with refining this analysis. The

*Used ir translating Fconomic Base Study data into fish and wildlife demands for UMRCE3 Appcnd;., L, Fisn and Wildlife.
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economic and demographiL, guides formtulated in the Economic-Base Study prepared for the Upper
Mississippi River Comprehensive Basin Study will be ineorporated into this supply-demand analysis.

The analysis is designed to furnish a genral appraisal of the probable iature, extent, and time of
occurrence -.r future problems. The results will be of assistance -in determining f'ture planning
priorities and statc writer resources policy.

The precise ruethl,:lology for use of the Economic Base Study data r,.mains to be detenuined, it
is anticipated, however, that the projections for Basin plan areas and economic subregions Will be
disaggregated into ptojectiv."t for smaller units encompassing individual watershed areas and!or
smaller county groupings. This would permit an analysis of water requirements in relationto stream
segments.

In addition, the E,,nomic Base Sti dy projections will be valuable for a variety of other purposes.
The projections may be of assistap-e in revising tfhe recrcatiofi demand projections of the State
recreation plan. Secondly, the Division of Highways anticipates that the projections call serve as
contro Anfoniation in their urbawized area transportation studies. Finally, the projections will aid
local and regional planning commissions. many of whom are engaged in lan! use planning ajid water
and sewage planning, in relating local growth projections to the projections for economic subregions.

7.11 State of Missouri, Water Re.ource- Board

Letter of March 3s 1967 by Clifford L. Summers:

Section 2 of the Economic Base Study, Upper Mississippi River Basin, has been reviewed by theMissouri Water Resrurces Board. The Board has no question regarding the reliabiffity of the-report

and projections concerned with the economic subregions. We consider- this work to be most reliable
and it will be used in water resource and other planning by the agencies of the State of Missouri.

There is some questior regarding projections for the planning subareas, particularly Planning Area
No. 10 a:d the St. Louis SMSA which is separated between the ,eramec and the Kaskaskia Planning -

Areas. We-find that additional rerinement and adjustment of projections will be necessary for use of
the matu rid by the State.of Missouri.

Missouri has received economic base studies for the Missouri Basin, SpringRiver Basin, and the
White River Basin-through- other comprehensive state-federal river basin studies. The methodology
and results differ slightly, but cursory examination-indicates the findings of ',he several studics to be
comparable.

The Water Resources Board is engaged in breaking out the data and projectionsfor those groups
of counties contained in economic and hydrologic- areas -and lying outside of the State-of Missouri.
We have also found it necessary to break out or- reassign certain counties that have been ineludedl in
two- or more planning areas reported from the several base studies. We are hopeful that this will
permit an additive projection for the State aqd that it will compare favorably with information
available from other sources.

We arce 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 government will be consulted and obvious adjustment-. made to reflect current knowledge of
trends in job opportunities and popilation locations.

We will also prepare methodolgy and instructions for breaking out select groups of counties or
use by our regional planning commissions. We envision through this approach the evolution of-an-
economic base and projections for the State of Missouri that will r,-ceive acceptance and will be used
by the several agencies of government and local organizations involved in planning activities. If the
above can be accomplished, we envision 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 implenentation.

Any work involving breakdown or disaggregation in the Siate of Missouri and accomplished by
the North Central Division will be useful to 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:

Wisc,.'nsin has found the economic projections developed in the Upper Mississipni River
Comprehensive Basin Study useful in at least two respects:

(I) 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 facilities which are used, in part, by non-residents.

In addition, some of the observations made by the consultant as to factors causing economic.
change provide us some valuable 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 more helpful if your data could have been easily disaggregated and
reassembled into various othei geographic groupings.
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