
H
A0 A013 939 MISSOURI BASIN INTER.AGCNCY COMMITTEE F/a 8/6

CO*RDCNSIVE FRAMEWO RK STUDY MISSOURI RIVER BASIN. VOL1*IE 5. A—ETC(U)I WICLASSIFIED 
69

jijtInhlri II
III _ 

_  

_lUit~~!SII Ii
NInI!.AnCN .Iau~iet~iiuim
_ _ _  

U!



I
A )

A l A

~ • 

~ 2 8  ~ 25

____
______

I I

llD~
25 llll~



/ 

I • Present and
.
‘~ Future Needs

Volume 5 Appendix I

c~
:\ 

~~ -~$I’~ 
—.

~~~~~~~~~~~~

~~~~ 
p ~~~~~~~ 

MONTAP~A1~~~~ I~,~~~

L. ~~~~~~~~~~~ ~River 
~~~~~~ I

c~~~ jr  D D C
!1~~~.bAKoTA 

_ _ ______--  

, ~~P 
~2 1971

P(VOM~~~

__________——________ 
IOWA

NEBRASKA

COLORADO

0— MISSOURI

KANSAS

I ’ ’  

rI

~~~~~ LL 

-

_

~~~~~

Ap~~r ~~~~ f~ r pubflc re1.~~.
Missou ri Basin Inter-Agency Committee 

_ _ _ _ _ _ _ _ _ _ _ _ _

Standi ng Committee

~~~~A~~~J



.7 COMPREHENSIVE FRAMEWORK STUDY
MISSOURI RIVER BASIN .

VOLUME 5~

APPENDIX.

PRESENT AND FUTURE NEEDS .

MISSOURI BASIN INTER-AGENCY COMMITTEE...

~~~~)Jun, ~~69 .L ‘Li ’ ~~~
— 

/ D 0 C
~~~~~~~~~~~~ r~r—~C ‘~~ NAL CONTP INS COLOR PLATES: ALL DDC H’— - LL~E , ~O D L J C i I O N ~ W I L L  B E IN BLACK AND WHITE I Y~’ ~~~ 12 1977 1 In

DTSrRIPU T ION STATE?~11NT A [
~ :J~_ ;~~~

-[g-

Approi-ed f o r  p i.bJk r&.ca.; B
Di~ t rtbufloo U n1LmftS~ • 

- -)



COMPREHENSIVE FRAMEWORK STUDY

MISSOURI RIVER BASIN

REPORTS

Volume 1 — Comprehensive Framework Study

APPE ND ICES

Volume 2 — Historical Perspective of the Missouri River Basin

History of the Framework Study

Existing Water and Land Resources Development

Volume 3 — Laws, Policies, and Administration
Related to Water Resources Development —

~~~~~~~~~
--

~~~
--

~
-—----____... _

Volume 4 — Economic Analysis and Projections ~ e : c ~on

jNA J~’ j~r :~
*Volume 5 — Present and Futu re Needs JUSflhiC1I~~

Volume 6 — Land Resources Availability Dv
DI~TJ ’ : ;~~~~ L~~ f U y  

~9O[ .
Hydrologic Analyses and Projections ~ t.... ~~~~~~~~~

Volume 7 — Plan of Development and Management of - 1

Water and Related Land Resources .

*Covered in this Volume

-- . --— .-“- . - - ---.- - — -~~~~~ — -.-—— .- . — -- - — --  , . —..-.-



~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

CONTENTS

Page

FOREWORD Xiii

SUMMARY 1
AGRICULTURE 2
MUNICIPAL , RURAL DOMESTIC , AND INDUSTRIAL WATER SUPPLY 3
ELECTRIC POWER 4
FISH AND WILDLIFE 4
OUTDOOR RECREATION 5
FLOOD CONTROL AND EROSION PREVENTION 6
NAVIGATION 6
WATERGUALITY CONTROLNEEDS 6
AFTERWORD 8

CHAPTER 1 — BASIN DESCRIPT1ON 9
PHYSIOGRAPHY 

Study Areas 11

SOCIO~ECONOMIC CHARACTERIST ICS 11
CLIMATE 13
POPULATION 13
ECONOMY 18
EMPLOYMENT 19
INCOME 20
NATURAL RESOURCES 21

Land 21
Water 21
Minera ls 22
Fish and W ildlife 24
Recreation 25

OUTLOOK 27

CHAPTER 2 — AGRICULTURE 29

PRESENT DAY AGRICULTURAL CHARACTER ISTICS 29

Agricu ltural Land Use 30
Agricultural Production 34
Agr icultural Sales 
Gross Farm Income 34
Farm Characteristics 36
Agricultural Employment and Population 36

Summary 37

OBJECTIVES AND NEEDS lN AGRICULTURE 37

National Food and Fiber Requirements 38
Missouri Basin Agricultural Product Requirements 38
Livestock Roughage Requirements 40

PROJECTED LAND BASE 41
PROJECTED PRODUCTION CAPABILITY 42

Specified Activities Continuing 42
Livestock Production 43
Comparison of Production Requirements to Production Capability With Specified Activi t ies 47
Projected Emp loyment Levels 48

Iii



-,
~ -- ..-
~

-
~

-
~

CONTENTS (Continued)

Page

Rural Farm Population 48
Gross Farm Income 43

CURRENT AND FUTURE PROBLEMS 49
Social and Environmental Problems 50
Maintenance of the Land Resource Base 51
Agr icultural Drainage 54
Agricultural Flood Damages 56
Irri gat ion Expansion 57
Irrigation Systems Rehabilitation 57
Livestock Water 60

AGRICULTURAL DEVELOPMENT NEEDS 63
Agricu ltural Production Needs 63
Land Treatment 64
Improved Water Facilities 64
Social and Economic Environment 66

FOREST RESOURCES 67
Timber Inventory 69

Timber Growth and Cut 69
Forestry Production 69
Projected Demand , Growth , and Cut 70
Forest Products Employment 70
Forest Needs and Opportunities 72

STATISTICAL SUPPLEMENT 73

CHAPTER 3 — MUNICIPAL , RURAL DOMESTIC , AND INDUSTRIAL WATER SUPPLY 89
WATER REQUIREMENTS 89

Planning Criteria 89
Present Water Service 90
Reuse of Water 91
Future Water Demands 92

WATER QUALITY 95
Factors Influencing Quality 95
Water Quality Objectives (Criteria l and Source of Data 95
Water Quality Problems 95

SUBBASIN REQUIREMENTS 96
Upper Missouri Subbasin 96
Yellowstone Subbasin 97
Western Dakota Subbasin 99

Eastern Dakota Subbasin 100

PlatteNiobrara Subbasin 102
Middle Missouri Subbasiri 103
Kansa s Subbasin 104

Lower Missouri Subbasin 106

C HA P T E R 4 — E L E C T R IC POWER 109
EXISTING SITUAT ION - 109

Power Region 109
Basin Economy as Related to Power 109

Organiiation of the Electric Power Industry -  11 1
Generation 1 12

Transmiss ion 113
POWER PLANNING COORDINATION I l /  



~~~~~

—.——--- — .—--. --,— -‘ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- . . .— - — -. - . ---- - —. --------- .------- . - - - --  -. -.. — 

~~Iu!I~~~

CONT ENTS (Continued)

Page

HYDROELECTR ICPOWER 11]
Present Stage 117
Potential Util ization 119

PROJECTED ELECTRIC POWER REQUI REMENTS AND SUPPLY 119
Composition of Supply and Projected Requirements 119

WATER REQUIREMENTS 129
Criteria for Cooling Water 129
Steam-Electric Plant Heat Requirements 129
Factors Utilized in Determination of Water Requirements and Consumptive Use 129
Cool ing Water Requirements , Streamf low Diversions , and Consumptive Use 130
Water Use by Hydroelectric Plants 140

SUMMARY 141

CHAPTERS — FISH AND WILDLIFE 143
EXISTING RESOURCES AND USES 144

Land and Water Use 144
Distribution and Status of Fish 148
Distribution and Status of Wildl i fe 154

PROJECTED DEMANDS 167
Hunting and Fishing 167
Commercial Fish 173
Fur Animals 174

LAND NEEDS , WATER NEEDS , AND PROBLEMS 174

CHAPTER 6 - - OUTDOOR RECREATION 183
EXISTING RECREATION RESOURCES AND USES 183

Resources and Developments 183
Present Use and Demand 188
Adequacy of Present Recreation Facilities 194
Trends in Programs 195

PROJECTED RECREATION DEMAND 197
Future Recreation Trends 197
Future Recreation Demands 200

PROJECTED RECREATION LAND AND WATER NEEDS 201
Water and Water-Based Needs 202
Land and General Needs 203

RECREATION PROBLEMS 206

CHAPTER 7 — F L O O D  AND RELATED EROSION PROBLEMS 211
HISTORICAL FLOODS 211
THE EXISTING SITUATION 212

Exist ing Improvements 212
Flood Problems 213
Flood Damages 219
Streambank Erosion 220
Streambank Erosion Damages 222
Gully Erosion Problems 223
Gully Erosion Damages 224
Capability of Existing Projects 224

FUTURE CONDITIONS 226
Flood Damages 226
Streambank and Gully Erosion 227

NATURE OF POTENTIAL SOLUTIONS 228
Flood Control 228
Streambank and Gully Erosion Control 229

I - .— ..——.~~~~~~ .—-—- . .  . - 
,- — —



-- -.. - . . ,-— , -—~~-.---~,-- — - -
~~~~~~~~~

-- --
~~-.—,.,-,,. .-, - —--—— - .-.-. — -.

CONTENTS (Continued)

Page

OTHER CONSIDERATIONS 229
AN OVERVIEW 230

CHAPTER 8 — NAVIGATION 231
WATERWAY NAV1GABILITY 231
HISTORY AND PRESENT STATUS OF NAVIGATION 231

Yellowstone River 231
Big Sioux River 231
Kansas River 232
Blue River 232
Grand River 232
Lamine River 232
Osage River 232
Gasconade River 232
Missouri River Main Stem 233

PROJECTIONS OF MISSOURI RIVER COMMERCIAL BARGE TRAFFIC 234
Projection for 1980 236
Projections for 2000 and 2020 236

ADEQUACY OF THE EXISTING MISSOURI RIVER NAVIGATION PROJECT 236
WATER REQUIREMENTS FOR MISSOURI RIVER NAVIGATION 240
MISSOURI BASIN NAVIGATION NE EDS 240

CHAPTER 9 — WATE R QUALITY CONTROL NEEDS 241
GENERAL WATER QUALITY NEEDS AND PROBLEMS 241
MAJOR TYPES OF WATER POLLUTION 242

Biologic and Organic Parameters 243
Inorganic Materials 244
Sediment 244

WATER QUALITY STANDARDS AND PLANNING CRITERIA 245
WATE R QUALITY DATA 246
WASTE LOADINGS 246
SUMMARY 249

TAB L ES
Number Page

1 Mean Relative Humidity (Percent) 15
2 Population and Economic Indicators: United States and Missouri River Region , 1960;

With Projections to 2020 18
3 Employment Composit !on by Industrial Sectors , Missouri Region , 1950 and 1960;

With Projections to 2020 18
4 Average Annual Income and Earnings by Subbasins -- 1960 and Projections to 2020 19
5 Income and Earnings , Missouri Basin — 1940, 1950 , and 1960 21
6 Primary Uses of Land and Water Area 22
7 Summary of Primary and Ancillary Uses of Land and Water Area 22
8 Origin of Mean Annual Flow of Missouri River 22
9 Inventory of Land Producing Agr icultural Products , by Subbasins 30

10 Distribution of Major Land Use in Agriculture , by Subbasins 31
1 1 Current Normal Cropping Patterns of Private A gricultural Land , by Subbasins 33
12 Value of Farm Products Sold, 1959 and 1964, by Subbasins 34
13 Gross Annual Farm Income , by Subbasins 36
14 Number of Farms and Percentage Change , by Subbasins 36
15 Agr icultural Emp loyment and Population , by Subbasins 37
16 Current Normal Production and Projected A gricultural Requirements , United States 39
17 Current Normal Production and Projected Agr icultural Requirements , Missouri Basin 39

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _  

--- . ,—-_..- -- _



-- .., -~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

CONTE NTS (Continued )
Number Page

18 Projected Feed Conversion Rates for Livestock and Livestock Products , Missouri Basin 40
19 Projected Ration Composition for Livestock and Livestock Products , Missouri Basin 41
20 Cropland Roughage Production Requirements , Missouri Basin 41
21 Index of Projected Crop Yield, Missouri Basin 43
22 Private Cropland and Grazing Land Production , Missouri Basin 44
23 Private Agricultural Acreage and Production , Missouri Basin 46
24 Livestock Feed Requirements and Feed Grain Production , Missouri Basin 46
25 Current Normal and Projected Livestock and Livestock Products , by Subbasins 46
26 Projected Agricultural Production , Missouri Basin 47
27 Index of Crop land Output Levels Under Assumed Conditions , Missouri Basin 47
28 Current and Projected Agricultural Employment Under Two Assumed Production

Conditions, by Subbasins 48
29 Historical and Projected Rural Farm Population Under Two Assumed Production =

Conditions, by Subbasins 49
30 Historical and Projected Gross Farm Income Under Two Assumed Production

Conditions , by Subbasins 49
31 Current and Projected Land Conservation Treatment and Needs , Missouri Basin 53
32 Current Status of Agr icultural Drainage , by Subbasins 54
33 Total Nonurban Area Subject to Flood Damages , by Subbasins 56
34 Present Annual Farm Delivery Requirements of Irrigation Water , by Subbasins 57
35 Potential New Irrigation Development , by Subbasins 57
36 Categories of Improvements in Existing Group Irri gation System Facil i t ies , by Subbasins 59
37 Potential Rehabilitation and Reorganization of Group Irrigation Systems , by Subbasins and Category 61
38 Estimated Potential Effect of Group Irrigation Rehabilitation and Improvement Measures on

Water Supply and Equivalent lrrigated Acreage , by Subbasins 61
39 Current and Projected Livestock Water Requirements , by Subbasins 63
40 Estimated Average Annual Water Use for Livestock Purposes , 1960, by Subbasins 63
41 Current and Projected Source of Livestock Water , by Subbasins 65
42 Current and Projected Surface Area of Water Used for Livestock , by Subbasins 66
43 Current and Projected Grazing Area Adequately Supp lied w ith Water , by Subbasins 66
44 Current and Projected Annual Water Use for Livestock Purposes, by Subbasins 67
45 Acres of Forest Land by Classes and Current Inventory, by Subbasins 69
46 Historical and Projected Employment in Timber-Based Manufacturing Industries , by Subbasins 72
47 Private Agr icultural Crop Acreage and Production , Missouri Basin 74
48 Crop Acreage and Production , Upper Missouri Subbasin 75
49 Crop Acreage and Production , Yellowstone Subbasin 76
50 Crop Acreage and Production , Western Dakota Subbasin 77
51 Crop Acreage and Production , Eastern Dakota Subbasin 78
52 Crop Acreage and Production, Platte-N iobrara Subbasin 79
53 Crop Acreage and Production , Middle Missouri Subbasin 80
54 Crop Acreage and Production , Kansas Subbasin 81
55 Crop Acreage and Production , Lower Missouri Subbasin 82
56 Volume of Growing Stock and Sawtimber on Commercial Forest Land , Missouri Basin —

By Species and Stand-Size Classes , 1962 83
57 Volume of Growing Stock and Sawtimber on Commercial Forest Land , Missouri Basin , 1962 84
58 Volume of Sawtimber on Commercial Forest Land , Missouri Basin , 1962 85
59 Net Annual Growth of Timber on Commercial Forest Land , Missouri Basin , 1962 86
60 Timber Cut on Commercial Forest Land, Missouri Basin , 1962 86
61 Timber Cut , Growth , and Inventory of Growing Stock on Commercial Forest Land ,

Missouri Basin , 1952 , 1962 , and Projections 87
62 Timber Cut , Growth , and Inventory of Sawtimber on Commercial Forest Land ,

Missouri Basin , 1952 , 1962 , and Projections 87
63 Estimated Employment in Timber-Based Manufacturing Industries , Missouri Basin ,

1952, 1962 , and Projections 88

II 

, - -.~-- - - -  



CONTENTS (Continued)
Number Page

64 Current Land Conservation Treatment and Needs — Private and Federal Agricultural Land,
Missouri Basin 88

65 Summary of Existing Municipa l Water Supplies by Source , Missouri Basin 91
66 Number of Places and Population Served by Central Water Systems , or Individual Household

Systems , and Population Without Running Water , 1965 (Adjusted), Missouri Basin 92
67 Summary of Existing Industrial Water Supplies by Source , Missouri Basin 92
68 Municipal , Rural Domestic , and Industrial Water Demands , Missouri Basin , 1965-2020 93
69 Quality Objectives for Municipal , Rural Domestic , and Industrial Water Supplies 96
70 Municipal . Rural Domestic , and Industrial Water Demands , Upper Missouri Subbasin , 1965-2020 97
71 Summary of Existing Municipa l Water Supplies by Source , Upper Missouri Subbasin 98
72 Municipal . Rural Domestic , and Industrial Water Demands , Yellowstone Subbasin , 1965-2020 98
73 Summary of Existing Municipa l Water Supplies by Source , Yellowstone Subbasin 99
74 Munici pal , Rura l Domestic , and Industrial Water Demands , Western Dakota Subbasin , 1965-2020 100
75 Summary of Existing Municipal Water Supp lies by Source , Western Dakota Subbasin 100
76 Municipal , Rural Domestic , and Industrial Water Demands , Eastern Dakota Subbasin , 1965-2020 101
77 Summary of Existing Munici pal Water Supplies by Source , Eastern Dakota Subbasin 101
78 Municipal, Rural Domestic , and Industrial Water Demands , Platte-Niobrara Subbasin, 1965-2020 102
79 Summary of Existing Municipal Water Supplies by Source , Platte-Niobrara Subbasin 103
80 Municipal , Rural Domestic , and Industrial Water Demands , Middle Missouri Subbasin , 1965-2020 104
81 Summary of Existing Municipal Water Supplies by Source , Middle Missouri Subbasin 104
82 Municipal , Rural Domestic , and Industrial Water Demands , Kansas Subbasin, 1965-2020 105
83 Summary of Existing Municipal Water Supplies by Source , Kansas Subbasin 105
84 Municipal , Rural Domestic , and Industrial Water Demands , Lower Missouri Subbasin , 1965-2020 106
85 Summary of Existing Munici pa l Water Supp lies by Source , Lower Missouri Subbasin 107
86 Missouri Basin Power Region , 1965 Annual Peak Loads and Energy Requirements 112
87 Missouri Basin Power Reg ion, 1965 Installed Generating Capacity and Production 113
88 Existing Generating Plants , Missouri Basin , 10 Mw and Over (as of June 30, 19651 and Possible

Future Hydro 114
89 Missouri Basin Power Region Hydroelectric Plants in Service as of December 31 , 1965 118
90 Missouri Basin Power Reg ion, Hydroelectric Power Supply, 1980 thru 2020 119
91 Missouri Basin Power Reg ion Existing and Projected Thermal Requirements and Supply 120
92 Composition of the Thermal-Electric Power Supply in the Missouri Basin Power Reg ion 122
93 Missouri Basin Power Reg ion, Thermal-Electric Generation by Type of Cooling, by PSA ’s 123
94 Missouri Basin Power Reg ion, Thermal-Electric Generation by Type of Cooling, by Subbasins 124
95 Missouri Basin Power Region . Summary of Existing and Projected Power Requirements 125
96 Missouri Basin Power Reg ion, Summary of Existing and Projected Power Supply 126
97 Missouri Basin Power Reg ion , Summary of Existing and Projected Power Requirements

by Subbasins 127
98 Missouri Basin Power Reg ion, Summary of Existing and Projected Power Supply, by Subbasins 128
99 Missouri Basin Power Reg ion, Water Requirements by PSA ’s 131

100 Missouri Basin Power Region, Water Requirements by Subbasins 132
101 Missouri Basin Power Region , Condenser Cooling Water Requirements by PSA ’s

by Type of Cooling 133
102 Missouri Basin Power Reg ion , Required Streamf low Diversions by PSA ’s

by Type of Cool ing 134

103 Missouri Basin Power Region , Cooling Water Consumption , by PSA ’s, by Type of Cooling 135
104 Missouri Basin Power Region , Condenser Cooling Water Requir o r i ionts , by Subbasin ,

by Type of Cooling 136
105 Missouri Basin Power Reg ion, Required Streamf low Diversions , by Siibbasin ,

by Type of Cooling 137
106 Missouri Basin Power Region , Cooling Water Consumption , by Subti,i~in , by Ty pe of Cooiinq 138
107 Estimated Consumptive Water Use on Single Pti rpose Fish m u  ~~ildIiIe Areas , by Subbas io 147
108 Species and Estimated Numbers of Waterfow l Breeding anrl Wi mmti ’ r unq in t~ m~ Mmssuuu , r i  Basin

(1960-65 Average ) 163

iii

-,

~

,-- -- -— --.-— ~~~~. . ,  ~~~~~~~~~~~~~~~~~~~ - . . .-~~~~~-.- - -



CONTE NTS (Continued )
Number Page

109 Distribution of Breeding a m id Winter i n g ~\‘ ,m t u ~r lo,~ I in Mi -s oon  Basin I lhh4 h~m n .  163
1 10 Average Annual Harvest of Gan no A n imals inn t i~~ Mm - .- ,n j mnn I B,rc irn  165
111 Hunter Ef for t  Expended on Wi ldl i fe in hum Mu~s omni  i Ft s in .  166
1 12 Annual Fur Animal Harvest in Missouri Basin - , 167
11 3 Harvest Per Man -Day of Effort  for Selected Game S~u ’  in ’ s , Mm- ~- . m i n i  h u m  168
114 Projected Dem and for Fme ’ ,In~v m t n ’i F m - ,~n mmr ‘

~ 
Pr ‘lu - W ith in  hut: Mis -emu ri B,im,u ni 173

115 Identified Land and Water Needs for F sin mm ml , u i m f l u i , ’ M m ’ - , n u n  I Basin  181
116 Type I Histu riL , Scenic , and Nutur a l l  R u i - r ut i i ,  A ’ ’  lnvent , , n ,- ~ m m m n 1 ’ n , r n  - r .in ’ ,’;n m m r m  Basin 184
117 Type II (Land-Oriented) Rueneot ion Area Inven to ry  Sum m , n - \ l u ssnnm i r i  B,n~u in , 184
118 Type III (Water-Oriented ) Rec n usution Are a I nven ito ry Summary, Missouri Basin 184
1 19 1965 Outdoor Recreation Demands , Missouri Basin 189
120 Exist in g Improvements for Flood Comn t mo l  , u om i  Related Purpuusos 214
1 21 Flood Damages with Current Economic Development a nnu l Es s tung Projects 221
122 Potential Streambank Erosion Damage ~ - i t h  Current and Prot ected Economic

Development and Exist in g Protection 223
123 Potentia l Gully Erosion Dar-nage with Current and Pm nji -c tn ’ m l  En nmm, ’ nm i , ’

Development and Exist ing Protect ion 224
124 Potenti a l Damage Prevention Capab i l it y of Exist ing Projects , Missouri Basin 224
125 Exist ing Urban Projects for ~Vlmich Ann Additional Level of Development is Desirable 226
126 Flood Dannaqes with Current and Projected Economic Development and Existing Projects 228
127 Commercial Barge Traff ic on the Missouri R iver 236
128 Commercial Barge Traff ic on the Missouri River and U. S. Inland Waterways

for 1960 and 1964 , With Projections (Million Ton-Miles) 237
129 Missouri River Commercial Tonnage 1967 239
130 Musour, River - - Water Pollution Surveillance Data Coliform Study,

Oct. 1, 1964 to Sept. 30, 1965 246
131 Estimated Total Dissolved Solids Concentrations at Key Locations - . Missouri Basin 247
132 Municipal Water and Sewerage Systems and Reported Waste Loadings As of 1965 247
133 Municipal Waste Treatment Requirements 249
134 Municipal Waste Treatmen t Facil ity Needs By Target Dates 250

F I G U R E S
Nnirnber Page

1 Organization Chart xii
2 Physiograp hic Features 10
3 Subbasins and Subregions 12
4 Normal An n ual Total Precipitation 14
5 Mean Length of Fr oem : Free Period (Days) 15
6 Mean Total  Hours of Su nshine (Annual) 15
7 Counties Proclucinq Metallic Ores , 1910- 1963 23
8 Counties Producing Nonmetallics , Other than Sand and Gravel , 1910- 1963 24
9 Estimated Crude-Oil Reserves , by Subareas , 1965 25

10 Coal Fields and Fiesu:rvm ’s , June 1965 26
Ii Volume of Crop Production by Major Cnnuniodi t iu’’, M n- ,’,uoun i River B , ismmr - -  3-1
12 Average Farm Si mm ’ , by Subbasins  36
1’3 Current Normal and Prop’n:ted Change in Ag r ic i i t tn i i ul R u ’ m t o i n m ’ n n r m n m t ’  my M,ii~~

Commod ity Grou pa . Miss 1mm rn R vu’, Basin  4 U
14 Yield V ,u n ut ur is in Selected Areas for Nonirri gate d ,un n ml In iq , m t -d Crops . . . 52
15 Major Forest Types . . .68 —

16 H m ’ , n im r ’i;,ul and Pr um i r ’ u : tn - i l  Annual Timber Cut , Growth , ,incl Inventory
on Commercial Forest Land 70

11 Timber Products Output , by Sul nh,isins 7 1
18 Precipitation E i l m m m : t m v ’ m m u ’ s .  Index Line him

I’

- i. - _ L __ .



CONT ENTS (Continued )
Number Page

19 Municipal , Rural Domestic , and Industrial Water Demand 95
20 Total Dissolved Solids 96
21 Power Supply Areas and Coal Fields 110
22 Composition of 1965 Power Supply, Missouri River Power Reg ion minus Red River Basin 111
23 Principal Electric Transmission Lines as of July 1969 116
24 Ownership and Use of Lands and Waters Important to Fish and Wildlife 145
25 Distribution of Single-Purpose and Primary (Key ) Fish and Wildl i fe

Lands and Waters , by Subbasins 146
26 Ownership of Land and Water Areas on Which Fish and Wildlife

Management is the Primary Use 147
27 Distribution of Fishing Waters , by Subbasins 149
28 Stream and Lake Fisheries 150
29 Distribution of Fishing Capacity, by Subbasins 152
30 Fisherman Use (In Percent , by Subbasin( 153
31 Commercial Fishing Potential and Distribution 154
32 Deer Habitat — High Quality 155
33 Antelope Habitat — High Quality 156
34 Pheasant , Partridge , and Quail Habitat — High Quality 158
35 Grouse Habitat — High Quality 159
36 Duck and Goose Habitat — High Quality 160
37 Distribution of Wetlands and Related Waters for Wildlife 162
38 Use and Capacity of Wildlife Resource 164
39 Duck Stamp Sales in Missouri Basin States (Except Minnesota( 167
40 Estimated Sport Fishing Demand and Capacity 169
41 Estimated Hunting Demand and Capacity 170
42 Resident and Nonresident Fisherman arid Hunter Use 172
43 Demand for Hunting and Fishing as Related to the Present and Future Supply 173
44 Portions of Total Recreation Lands and Wa (ers Represented by Type I, II, and III Areas 185
45 Recreation Lands in Wilderness-Type Areas 186
46 Distribution of Type II fLand-Oriented ( Recreation Lands 187
47 Distribution of Type II (Land-Oriented ) Developed Recreation Lands  - - - - - 187
48 Distribution of Type III (Water-Oriented ) Recreatio n , Land and Water  - - - - 188
49 Distribution of Type Ill (Water-Oriented ) Developed Recreation Lands . - . - - - 188
50 1965 Recreation Demands - - - 190
51 Major Vacation—Destination Areas and Interstate Highways - .  - - 191
52 Areas of Heavies t Demands for Water-Based Recreation 192
53 Approximate Percent of 1965 Recreation Demand Met by Existing Supply 194
54 Basin-Wide Recreation Demand by Activit ies 197
55 Projected Recreation Demands (Excluding Hunting and Fishing Demands) 200
56 Recreation Demands , by Subregion (Excluding Hunting and Fishing Demands( 201
51 Basin Supply and Future Nlu’ed’. for Recreation Land and Water 202
58 Future Recreation Water Nes ’k 202
59 Future Recreation Land Needs 205
60 Flood Damages and Capability of Exist ing Prolects , Missouri River Oasin - 225
61 Navigation System on the Missouri River 235
62 Missouri R iver Commercial Barge Traf f ic  237
63 Missouri R nv ur r C mr un u n r n en i :u a l  Tonnnage 238

PLATE S
Fo /10 wing

Nu m ber Page

1 Metropolitan Ar ,’ ,is (SMSA ‘ ci , rmmnl  Urban Areas , 1960 Population 16
2 H n s t , m n  m n .ini l ’? n , n 1 u ’ r  t n t  P m t u u la t im i nn , Missouri R iv u’ r  Basin and Subregions 16

- , , 
_



______________ 
-

CONTENTS (Continued )
Folio wing

Number Page

3 Estimated Quantity of Ground Water in Storage in Selected Areas 22
4 Adjusted Average Annual Precipitation in Inches 29
5 Potential Irrigation Development and Farm Delivery Water Requirements 57
6 Major Recreation Areas 184
7 Other Recreation Areas 184
8 Existing Improvements for Flood Control and Related Purposes 212
9 Current Flood Damage 220

T O Current and 2020 Urban Flood Damages for Communities with 2.500 Population and Over 220
11 Gull y Erosion 224

PHO TOGRAPHS

The photographs included in this appendix were furnished by:

Source
Basin Electric Power Cooperative 112
Bureau of Mines 94, 121
Bureau of Outdoor Recreation 188, 195, 198(LR) , 205 , 206(L) , 207, 242
Bureau of Reclamation 35(L), 1 13(LR( , 117 , 142, 157(R), 182, 198(L),

204(L), 208(R), 209(R), 243
Bureau of Sport Fisheries and Wildlife 28 . 161(R),  175(R) , 177(R) , 178(UL),

178(UR), 178(LR) , 179(L), 180, 192(UR)
Consumers Public Power District (Nebr .) 113(UL), 129
Corps of Engineers 90, 1 13(LL) , 118, 151 , 187, 203(LL) , 208(L), 212(U), 212(R) ,

213, 219, 220, 223 . 226 , 227 , 233, 238. 239. 251
Federal Water Quality Administration 244
Jack Bailey Studio 248
Kansas Department of Economic Development 93
Missouri Departmentof Conservation 146(R) . 154 , 16 1(LL) , 176(L( , 196(LR)
Missouri State Park Board 192(LR) , 194(R)
Montana Fish and Game Commission 157(L), 199(U)
Montana Highway Commission 204(U), 210(R)
National Park Service 183, 185, 191(L), 193(R)
Nebraska Farmer 30, 40(U)
Nebraska Game & Parks Commission 170, 171 , 186(LR), 200, 201 , 206(R) , 210(L)
Nebraska Public Power System 1 13(UL)
North Dakota Game and Fish Department 179(R), 189
North Dakota State Outdoor Recreation Association 198(UR)
North Dakota Travel Bureau 189
Public Service Company of Colorado 108 , 140
Soil Conservation Service 29, 32(U), 35(U), 42 , 55 , 58,62 ,91 , 148 , 175(L) .

176(U) , 177(UL) , 177(LL) , 203(UL)
South Dakota State Highway Department 193(L)
U.S. Forest Service 69, 72. 143, 186(U), 191 ( R) , 194(L) , 196(U)
Wyoming Game and Fish Commission 144 , 146(L) , 153, 161(UL), 178(LL)
Wyoming Recreation Commission 199(LR), 209(L)
Wyoming Wool Growers Association 32(L)

_ _  
- -



- -  --- -- -~~~~~~- - --- --- -~~~~~~

FIGURE 1

O R G A N I Z A T I O N  C H A R T - N E E D S

PA I1T n C ,PANiS PAui r icn pA NT s 

m.~o m  - nm- itt _ i n n , Etni’( 5 1 1  -s . ,-us n ’
m ui- : , ri m— i — -u n - :  nm - S - -i

itua n, - n r _ n - m  n.m ‘m- _ m — u s t ’ ’ m  S I  - n  i’ : , , m m - si. ,. ,, --

u,, -~, in,, - ., i i , .  . , n . m , s, ,,,. un..’
5, i ‘- e m . - .. ’ . ,, ~ ,, r s i . m , m . ’ i t - i ’.it s-  - 

- -. 5 ,-, ,- -
K ‘n. in n r u .  . I u;r. is n m nm-  ‘ i— . i - ~~F I ‘ rn S I u ‘ I— I

F n - i n - it ,,, , - - ,. , — ,, u nit
n’’ - ’ -  n- . i ‘~~~~ n.’ — - ’ . . - n- it,- - - , mm ’ 

‘ i - ,. ,,, - - n, ,\ i,r n,, n.m - s O n - ,..-
S - (‘ n I - ~ ., ~~~~~~~~~~ ~-‘ — mu n - u - i - -

nu n
-\ : .  m m - - . ’ ’ ,  ,s-  i-n n m m- -n’

i n . - , - , - u u.- n. - ,, nun
- uk --mm n- -e n -I - - m i s- .m \ n n- m u m m .  mm . ’ r .- .,.. . m — -, - .

n 1,1 0: mn— m -
— it - , F m : - - n - r I , - , ,,, m ,‘ , A ’ .- -n ~. - n. - - - i- it,,,.;

u.n ‘ u rn : . a; ‘ i - i  - nm, ‘ , S T  ‘a- S - - 5’ - - ~ - -a, m u .
ins ’ i - n - t I C
- ~ . ~ . il,, ,, -. - c , , . , s .  - I i

— - ‘ m u  ‘r n,. ‘,‘,n- n-t - in tu its ,- 0.\ ‘. 0.0

I - I n. ~t I ‘n aus a u. sr ~ u - :  -\ n- ~ 
‘ ‘ m - 1 - nm - nt - i  S. 0,5

- n m — ’ - , ’ ,  a- S T  A N  D l  G m i t o - - m n  1 -n n- s m ,  ‘‘ n S i n

sr - s n , ’’.., nr ,, - C 0 1.tM I T T E E  ‘ “ ‘‘ ‘‘ ‘ ‘‘ “ “ “ ‘ “

it

WORK GROUPS

c O M I C  ~y O R t L O G l C  

T ~. 
-
- 
~~ nn m .~~~ 

AvA
~

:
~L ITv 1 UThs~~~~ E

E
hT j

--- u- in.  -
- n - m n ’

~~~~ -it . m , u. K. . - .
u - - ’. -

S m . a. so ‘ n- - - —
5- - - -

- ‘ n .  - , _  un -
-5 , un n-nm ,.
I, , - - mm - un 1,_ i t  u r n s

TASK FORCES

I I
‘ - - u ’  In n - m _ , s ’ n- - ,  ‘‘s i n.- ’ ,,. -it ’ nm ’ i ‘I ,i ‘ I i ’ S  n- ’ n s i i  1St n i l : :  nm-n-

- - n ,- i n , ,— , - , i - F ’, 5 . - - -I, , n m, , mTh, ,,r —:.,,, C L  P~ n l ’ i - . ’ m ’ (_ ’ n. ,i , :- , (’n,,,,nn’ ,.,n
- J. m , . , ,  ii, - - ‘ , ‘ 5 , - n - , - :  , n I-. n. m. r ,. , m- C - ‘

n• . i t ,~,.i. - ;,,.‘ n .al S C ,n i-. ‘ K. 
A i,, i,,- n ‘ m 1 5  ‘ - s n - - , . , . I. K. ’ - . i tu - -.-- i-:. n ’ - ,., ’ i- n

in.,,: — ,  .;, ur -, - . n- - u . n . , . - - it, r im .’ t s r : . - it’ . mu-n , , , - - -,l’S
‘11, - rn. , -, a, K, nn . ,.,I- n m - n m ,u m . ‘ n , I- ,- , . - - n ,:. .n r u - -  n. ‘ - .r C n ; , - :. ,

n - — . F - , ru n. ’- n n,- m ,: r , , .nn I ’ ,: ‘,‘ n.’ ‘ - n . , -r ’. n m m - . . . —. 
- t — . K, ,,, - ~ m i _  n m, - ,~n , -, - - u . n ’-

it ‘;r -n. s n,,, -.. n. - - I I  ,,- ,,,, .- n.,, ,,,
n i h .  i.’ ! - i - n ’ ,  i -:n- n - n un n — . s- in- nn’sn ,;,uni ’ ’s s . . - . - ,  i s. - , rn - _ nm

- i ’  I - - , ‘ , , -  - ( ‘ m , , , , r - -  .,,, n-n . , — 11’,n.,i.i nn . mmn ~m-n
5? ’ ‘.I’ I ’ m :  ,us n . i n n - ,  m o r n  n_ n r ’ u n  m m v ’s r ’ n , m n .  i. - - i , - i - n . . m u- , - — - - - S n f l  S - ,

m u m  m n — ’ n— - n  ‘ n t - - n -  u r n  s t .  n- _ ,;,r,i, i ns - i t .  n’ - .,- , u . , - - ..
A -1 - - n I-., i’. i- nm — u - nu _ , — n ,, — , — \ _  ,,n .

n. , ’~~,, ,s it - - ‘ : ‘ , - - n i.. -- . - I n m - - u  i I ru’s .n S
I i — 51. 5 0.~ it? . ~

- mm . , — , ,  Sn. mu , , ,, .,, I 
r t~- ~~-. ,, - m- . m. -  -i -

mu -- ‘ - ‘ nit’ K,. n,. - - r - . nu - r ,-.’ un - - , ,  
h,-, .  s , ,,,  ni- n.m- it i t s  -0 ;_  in :

c m  it ,,, ,,“ ., n t  Inn , - - , . - ,.n ni t  it

- -  ‘A i n - u n-,,,, ma m ~~. - - - ‘ i,.,n, m, l’s - , n r — ..,n i i ”  Os’ i .  A
Ft -u n a - - ; ,  ui. I , . - , ,. I .?  m i  s—k in, ‘u.
i ,__ - n - ‘ ‘‘ ‘-  i - n m ’ . m.’ ‘S i ‘ ‘

.SI i t ’. , , , ,  - r un u : , , n n . - -,‘ ,, - ,, ,_ \ i t \ i - . , i t t l ’ ’\
‘-n ,,, a 

I,, .s I I ’ - I n s , , , , , :  n m  i ’- u .,rI s, -, n.u ’n C i t . :’ ‘~‘
it - n- - I c - n  r _ ’n’ r ’ iAF .  n o .  - ‘  it K , - , , u-,,,, A - - , ’ , ms-is ’s — u-

n - n - ’ n . - . ,.~~ ,,,,, ‘ - - n .  a - - u - . - - . , - n i-
I’ ,, — —s . c u,  n-t im ,, n ’’’— ’ -  i- .- m t _ - t a, — - eu mm , nitr

it , nn ,- , - -  nm .,;..- 0 1 ‘.‘ F 5- -S ’ - nn C I i . - - ’  ‘,l - n it m - u. r .

II I ‘ In i . i n - n . ’ ’- ’ ~~ 
r - n , . - n - r,,nk ,, itr

- , — -I i . .  n _ - n  n Ii. i _ -it n _ r u , i t s
In. - i - ,_ ? ‘, - - it? - ‘-‘ - - - ~~ i- i—

1’ . — ’  - - ! u r— . — , .— n ‘.n - . 5- . I - . - , n  I- - u ’ ..’~.-,  ~
, - - 

. I’ m—. .- n ,,,—, ~. n - _ .  I,— , , , n n I I  I’
-i’ ’ t— n ’ .’ ’ r ’  ~~ n. — - t n ’ . .. ., - I  u.~,,,

— — , : -  - 
,.n ., - n ..~~. n n  im 

‘I’ , rn , it ,. ‘,‘ - - - ‘ .. - ~~~-. - n’ - ‘s -
- 

- 

n. m i..
. 0 . - - i,- - - . n  :

m u , n I  5 ,1 - s S. - -

S ii



~~~~~~----- --- ~~~-- -  

FORE V VOR D l s ’ ni-m n , u I ,nr.!m .’ nn l  in ’— ( n av in me u.’\pv - m Lise iii maml n l I l n t s , tmn ,lni I
l s n n s n ’ nls’ n m l ) r s ’n; it’s _ in.’ ‘,t’l, ’ n’t ; ’;l t n n n n n n  ht ,tln I , ,j ;’ n t i l  and

Tim.’ t:isL n t  :n;ss’ n rnl n l inn ~ n i l ,  i c  m. u i n s  rn rij i d I” “Ilti m m ic t i tus  Lut n i t  , iOCrnmia ’s n.m ’ s in no a 1 s l a r n m i i  n to  n m n n’ m ’ ,n I.u mu I r

apps’nndi\ it’s ,u; , us r r tc n ms -m i  I s n  I lum ‘“s\ , ‘ n k  ( , n  - :  - ~‘ sn Pu c ;Cnn I i ts p ,  ‘ n i s n i s i Ii i ; in n, ) ; rn . u . n  m m .u nn nl land r L’ ssn tn m ’ O,’

and I , n m m t n 1 ’ \~~‘~k
” II :;  “s ‘ s , s n L  o i u . n i } ”  n In ’ ,! ,u- a I ititmi ’~ I ~H , n ’ s ’ s  h i t ’ , n r s , m n m r , , n l i , s n m  a d m’ ptn ’ t  hs’ t ime

mmmum ~l ni m ~c aind i C \ i n ”s ’s m O  li,s.lit - ~ n’ \ C i i  “ i,n - .k m im eS . \ l n s snm u n n IOa- . i n i  l r n i c r ’  \ - ‘- , ‘ I I m  5 (‘u , i nti n mnhmn ,,’ t n  n , u i n d :n d  tIm e

itnr~a nm Iin.’.l .u lu m nmg l ’umnme t iu n , ua l h u e s , pm mu ’s ’ t d ed t in t - - .pm cn . m h -.i nt is m i n i pen n ’ n n r n m n m.’l , m ’ — m nn m t ,  ii mum i l i e s ‘n k on ’  im p i n n ,) r ink

skil l5 au nd Itnl. ’ m i Iu  ieL i i n l rC d ui nr ma k i nnnt  l i me  s iu mni f t ’ s . I ’ n i C t ’is .

( ‘ l i m u  m I t - n , ,  ‘I Ihese (tusk In nnCe s  ‘ s ’ s c m n’ se leeted ‘mmii

‘. m n n

I - - ,.~u-t ~~~~~~~~~~~~~ 
.- - r n -’-n- ,. ’~~~~ -- -’  ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



F’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

SUMMARY

At the threshold 01 America ’s 200th birthda y, our water in the CUt s I ‘i~ II, 2000 , and 2020 . and (,
~ I (iti net

leaders are properly concerned with the status of our forth needs for a;smnciated ci ran mies in h.nnd use ,
natural resources, and par ticu Iarl~ water. 1mm directing The basin needs h ave been expressed in a it’s ide variet y

t his re port . t he Congress used the term “(‘om pre- of ’ positive teruns ‘suc h as pounds of lUcat . kil ,n;it au-

hensive” - having a sc ide scope . T h e  many wri t e rs and hours . recreat ion-days. etc . .  w hich are conve ilielmi and
techn ical peop le who have pul together the material (‘or ne cessa ry units b~’ s’s Inch m u  express the needs 101 water
this specialized appendix have tried tO make it also and related changes in land use. Since the desired
“Comprehensible” -- ca pable of being understood. end.pi’oduct is an evaluation mif such needs hon water  and

Those readers who seek the detail contained in the related land-use changes. these terms have been used t s n

appendices are entitled to the easi est possible coniutiiutii- t h e  extent possible. Inas m uch as needs in t h e  f ield ~nt

cation with those who have studied the basin. Although (loud control and erosion pmeven t out do not lend
the backgrounds of those who read nay n.’am ’y grea t!~ , themselves to the use ut th ese terms , they are defined
th is appendix attempts to state the problems as ‘simply and evalua ted in average annual damages.
as feasible and to set forth needs that are realistic. The . -

- - - In ~encral , the needs for waler are expressed in
p basin problems are necessarily complex. Pm mss:hhe solu. , , - ‘ -

- divers ion requirements. and in cmrnsumnpi ye use. In most
tions usually contain a time factor which is not precise. - . ‘ -

- ‘ . j f l s tj f lCes . uiiii .1) of the ‘sit ater diverted is returned 1 mm
Recognizing these complexi ties in advance, but ‘ ‘ - . - -itt riams and is available I mrr reuse then • tore di;, r’sion orunderstanding t he sincere concern of the speci al ists in - , 

‘ -
- - . , .  Iarm-dehver v requirenten is cannot be added nit order t n
tacing them , the reader may sh are the di ff iculties and .

- -. ‘ - - .  obtain any mea nimn ci u I total I icure - Al ’ sm n . sit rnne uses are
a lso the grat i f tcat ;.on in trying to use the basin s -

- comii pleniie iilary. or over lapping in el ted - - \ — an exam ple.
resources to the optimum. - - -  -

- - - ‘ . it; ate r sit pp l ed t a m mice I mmav iga In nn req u ireme nt~ is al um
That part of the basin within the I. nite d States - . . . ‘ . ‘ -

- - - av tn i lah he (m m hel p t milbli t ime requirem ents of munici pal—
comprises 51 0,,’OO square nit),’;, mit one-s ixth of Ihe an e:m -

- ‘ - - t i es . ti dusti - quality control. f is h and it’s i ldltte . and to n
cit the 4l~ contiguous s la t e ; . It m u an area ol physical as : . - -

- - - -
. 

- rec rea t m m nmn - Ret tim I )msws from trr t gat ion dc’s e!opnlcmn Is
well as climatic extremes , ~\atur al resour ces availa ble I mnn can he mm s,’d to meet u nr se rve u’ther lm in c t mm ii’s .
development arm’s abundant . hu t vary (rum place to place

within th~ basin, Population density ra img c s front one .-\ need associated it’s ith t i te ge mm eral ‘sit s.’lI -heing m uf

person for 2 square miles in Garf ie ld (‘ow1i~ - Montana. peop le us the prevention amid en untrol m’ l ve~’to rs and

to high ,-on,-enlral im m ns in t h e  larger metrupolilan a reas ve ctor .horne diseases t i mat  cmu i ns t i t u t e  public health

of Denver , Cub ,. ans i Kansas (ny . M n . hazards. Mosquitoes . homs,’llies . and deertlie s are the

- ‘ 
Despite the size and ext  re nm me s of t lie haiti mm . t Ime needs noire serious vector ; :mss , ‘cia ted cvm tim t lie nianiagememi I

and desires to control and use the ‘sit titer resources au - c tit id c s m ntro l  nif the h .ms i nm ~s water  resources. I>t eva lent
retmiar kabl~ similar t hroughout t h e  bas in. () ‘scra ll , uht ,’~ li,th itat (‘on times ,’ ve ctu u rs  ane iniundated ilocrui plamns .
involve the use ~m l ’ wa t ,’r and related lands to c reat e  ,u punded ,nit d seeped ,mm e,m s ,tssu u ciated ‘sit mu nmm p r &mp et

balanced hi vhng erm vir onm im ent 101 tim e next 51) sears . 1 mm ir rigation pm ia ’ti s’es tm ’ I pot ided ame as ’’’ open treeless
this the y involve the use of water fun drinkin g. ndusti ’v . prairie ne em ,’ mm s ‘sitit ic l i are late.’ (s tin..~ i ,‘ulii; a i i tmti ,

sanitation . agricul t inc . nav igau imm n , recre ation , and I m m  Spe.’tI ’ia’ nee.i s fom vec i on c~ ‘tnt rol nave no i been
and wildIite~ and f’or tIme ,-onlro l of t1 irui d~~ater s , d.’ve loped ni tins siud~’ . altiioug h fulfi l lm ent of t ime

mm e e ds t s r  t lunmd c itir it m ol . ir m miz , ml i u i n ‘~ ste ttm re im ah i l ii at mo m m .
Purpose .memuc u lt m ir : i l  d ra mt m , t t i ,’, aim d s un i l  an d ‘s’s .nt ,’r co mise r ’s’ t i t tn ’ n

will he an itn prov c mcn r m in ‘s’ ,’a’ t m ’ I  c m unt no l ,  I-t i n tIter, it is

It is the rumpus.’ s u t  tins appe nmd m x (1) km pnesa ’ t m t me t s  .iit ;iinni,’nJ l Im i t  ‘s ’ea’ t u n ,,‘u mt i i n s ’ l s  will he included mi the
a m i d tm n ’ d i i m g s of e x temm su v c  studie s sin ,‘u,m st iiig needs and ,lesm im in . cut ist ruu.’ t i om i . and sup er. m t imsn i t t  thC Poteiltt. il
uses unl wa ler . ( 2 )  t um anal~ te and pol led time reeds I ’ m  ‘ s i t . m le n  ness ’ ur ,’e d ec e l u u p nm ment s . 

- - -
~~~~~~~~~~~~~

- - --- - —
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Flue iuec.l l u  c i m ,mn mems in l~ iim l m iss ’ .m r , ’ s mtum nn u i , un mi c d Inn i m m t r t ’ .nscs h p r mnduc i i t umu n t  a u 1 h 1 m n \ n I m n ~li el’s ‘ It Ii p eu d c t m t

.jr, ,,mt u,, to m u i m u m a m s  pin ~n s ’ s cs . .m nm , l t , ’ m a t i c i l b . im s muss ’s , ii~ mm m e tui is ot her tha i m i i i s m s c  spec if ie d ‘sit ii! he it ’ p i n i t ’d hit

I and ~ic ’ s i ’ im , i  i s ’  .uiici ll , im ~ m u se Im , m one purpose . can , mls uu 202t 1 ti m i t tcet  th,’ h: n s min ’s p m ssdm i c t imun ns ’ .p ur c m u t e i mt s l i m i t

ie:t duI~ s,’ r ’ s , ,’ tim u . m n mmt p lcn te i it a rv f ’:ishtiuit m u  m ’ t l mer a ddi t t m u m ia l  nuu n d l m s inmmm ‘s’s iii 1k’ ~ i - . ’\ .1;..! Ii’s slmn ic cis ni h i—

p um i , m scs. smi~ li as f i s h , mttd wild life .uit ,l r e c r eatimmit , n,itm s u u m s r i a l te ru m , mm i ’ se n nme. n n n s , l i r m o . n m m . n m m  m , t  7 ,mr nt m i h i t , . n

\ o m n t t i lu i i i a l  cr c ’ p i . mi md s cait i cq uei t t ls  1k’ uscd nu a du al ne rd s n , I  emop la mmd m m , , -,; di s n o nes !  ms the m m i i ’ s  s i um ~ hc

u s n l C  t a t  u i t e et  rc ~ m d , m i m n n r n  ,oid sit ildlil ’e nm ~s-ds . r tm ~ t im m u d t h a t  c m u ul d r ic e r  .ih ) t ine unc re. ms dml umc cd s h~ 21m ’- l
(‘ , u m m ’ s c n ’, n n , nn  ,I 2 1) n m m u f h u o u m  i _ n a ’ s t i t  p~m s1m t u e , mun t l m _ m u m ~,’ h , u nu d

A G R I cL I LT IJ RE 
to .- m m i pha ut d ,- muu ld mcci _ m hm sn nt  .~ l t  pe u s ’ . ’ mmt n u t  t i m . ’ mn -

m t .u - .d  tee d’s : f l i us ud ptasi e .’ m m m ’ r i  of :i~ m ’uc u i t m m u a h  amid ’

\o , t, - u l t u nc  is time I tu no e st  tm dus tn s  iii the \ l uss s n i mr u  
,ihniii t I S m e n . c m n m .  d i , minn , m e , mu) t m m u hii,ttt ds hess t ham m

Ras ini . l ime h. m sm nn pi ’ nh m n.  mm m l ‘an iuip t ’ mt ai ut part  unf t ime I t )  p c i ; . c m mt  ai id m e!m . ihu lu t a im s m m m of .‘ \ u s m m i i ~ i i m n ~ . m t u , n m n

\ t i t i i nmt ’s ao r icm i l tmmm.m l  j r m , n d n n c t n , ’ r i  \ I nn m m u i  -~ 2 uimi l l i s u tm s~ sle mus he ss t i r ,iit ~ p e i ; . d m i m .  \ d ,s t t t b n t amn u i t  s u t ’ t i mes e

.1s ms s s l  t h e  lr .n s nmn ’s ami d is n n sd m i m u m  smut t u e kitid 
ui uc ml im i ds ‘ s i t u ]  muu tdou h t ,’d ls he is;.,) m n s .mmn ’ I\ t ime

n m hm mir c , u m tc lm m , hi m ig f ’s ,i ’e stm s - (‘ rmu ph ammd is es t i t una ted  i t  
un i t  icoset l m meeds n mf the hasit i hes uum m d 2011 1)

104 uni l l i s mmm ,m;. m e ’ , nt  u’s u n ; .  I: in ‘i n i i lhs i m n , md n s - s time 
\l ,’sm m’ l t h e  7.4 umiu i hm nim , u m mcs mO amid r n ’s; i mn i o . n i ed  ms

t m n i ~ m.d \n , m d di t i m m i t al I ‘ s ’ u  t i m ih h is .nn _ m ;.’m t’s ,ure mu sc tl I mnm 
iii lIt. ‘s ’ s t’n m e u i m  :tm u , h c e u m t m a h  nm mimone _ s umsi  p_ i ts  nt t h e

or m ’ i m m ~ sm f whi t - li .uhssoi I )  ~ uumit )m, sn m ,mt es , m i c fu l ly  m n 
lu . ns m n i ,  h l n r ’ s ’ s e ’ sen - rcsmt ! dm r i s  m i t  mime nmi m ’ mt ’ liu mimi d pa t s  n i l  t h e

1n .mi u m a lbs inn u o _~ ed. 
‘ h, m s nn t ime hegi imi imn ng 10 n ,’ ,,i om tm i c mite ‘s’aluc nu t  d m i t e n s m i v

W it h 2~ peuceni s i  iii,’ \ .mt is ,li ’s . n m s p l. ii ms h . t ime mmm d ‘,t.n l l th i t \  a f ) smrded hs m u g _ m I t t !  , m o i n . ’tm l t m n n . ’ \ ‘mc-

M m nu, i : n i  i lO,m s nr m i eo m t l ,ir h ’ s m m , i n i n m m e s  :u thti r .l s u m  um m nmre of time 
sccti l~~ 1n’ i e t m t i , u i  t ’ \ i s i s  f ’sm i a,h ,h i t tmn um ah m m  n~ ,mt im ’ i i  .le ’se lusp -

\ . m t m s n n ’s ‘sv hie .it . 411 pent. ’ nm m i f ’ thm e i s  n . .  ~t )  p m i . e u u l  u , i  m ime 
umu ei m t  m in i  I 0.~n5S .Ot mtI acnc s a l t lis ru g it i A  m tmt hh imn i t  , m d me s ,ime

s ino. m m beets,  ~l) perc e tut sf t h e  I’laxseed . tumsl 25 percent pl ts s i . .mh l s  s t u i t . m hl e t u r n  i u r i o , m t i snn ,

~n t  time \ . i t n m ’ I n ’s ,, im t i e , hts ’~ s , tii td sheep . It t m l s ,n  pm mu , h ruc c ; 
\ \ t ’ I ,n ot a imnua l cn m u l l  i .ht ls I ’nm s m t m h ,n mm d s , .umt h e

i ’ c t ’ s ’ s c e r m  21 ) m m d  0 m m t ’ u a e ut t  sm f  t ime feed “m mitts sr i h 
m t i t t ~~,ised um n h s t , m n i t m , i I l ~ t t m i m u m i ~ i m  II tmO.ntn , ’ r i for all p.i r t s  s r i

mu-iUi . h,ulc’, — :um i, h s ,n i t t i tun t m s ‘l it,’ , ,m n m i e t i t  t ms mmmt t . m )  .- i mn p 
t it, basin , lit .m dd m tt m s tm . tine s _ mm n. mtusrn n u t  a mt t mual  y ields

pi m i dmmc t m ’  mm ,,,i i;mhi ht~ ,‘xc. ’c~t s deinit uid p i uced ott the 
Ii s mi mm time nn s uu  u ni.m l n i t , ’  ,i oe ‘s’s u th m m  n O . m i t m . m m ,  sit snm i l d Im e

hasiti 1 m m . ,ui’ms ’ t i 1 7 per .emi t - 

i ,‘n l lm , _ ’ t ’lb t m m , s  t i n  tm ’ s ‘ — m i m i  —m m it ~ — h n _ t i )  t m : m i d s  lit ro ,m I c m ii

I inc nuuimhc’i’ if l’,imnts hias ,fe e rc,inc ,h i n n  52~ .0I)i) 
p cmn i umt s a nli ’ scnsmi ~ s f  c t m ’ P s  i n ’  Od ~ms’\ ’s n .nnd is ’ ph. m m m

l ’ ~ O ’~ 1st ~~ ) l  lUll in 5 104 , , umm d l i i i ’ s  t remid is ex h iec ie s h iii 
I , m n r t i i m l C  un pc i a m i m n n m s  ‘s i tel l  t in  ,mui ; .ni tce , m i m e u e h s  ucd u c ir to

c on t i tUe , bmi t m l  U i,’sse r ‘til e, ‘I lie ,he cli i ic in thi s’ m i mt i t m hem 
)t ,u i ,ui t i’ ,m smsu.  i , i tdml  s’s t i l t  the u ’ u i d -  m um kit m, - ~ ‘ s u p e ,s n m m ani mt \

m n t  ) , m i m t l s  m m u m n h t s  iii ,itn inn. id ,ms m nn mi  s u e  mm f f ’a m um t m d  ,m 
.unie L mj n mcs in t o  um meat e m e cm i i ius n l t i a ’ , m mt d ;‘n ,, n.m I s t tmh m hi i ~ -

she ~ m~ , nstmm ~ rura l m mm p u l a t im n l i : m n n ’ s ’ s ,” sc i  o n s u s s  m i n i  t ic um itt e 
I lie n ( es n i ; .’ , - i  t ine h , i sumi ’s l . um nn m, ’ n s  t n  . n u t , u m n m  lir , . m h .mn m ,l

us prs~jec te d m n u m t , t , ’ ,m se m miii ‘s~~. S ht l hsnn m t i  ‘ l I n t )  Ins 
i,~~m n , , , n l  s t . nbsn lit~ p imm s the h,ns n ; . p i m s l m t  n tm sn tm ; e  ;.~ n he

~ 1-0 hul lun n t n  un ) t 2( )  
ex mec t , ’ mI m ’ s ,- r i ; . . ’ t i n : m od l ,m n o , ’ -u ; . .nh c i m i m o . i m m m r n i  t i d ’ s .’ i n np-

I nd ,iiu,h t ih ,’ n m’e q u i ie u ume i mts  Is ni ’  il m ,’ l m . n s t t t  ,ime 
n i uC l i t s  .ini,l i’ im t t u m m u ’ s ,’ t I me e \ m s t n i n g u I ’ m n 0 t , m t m n ’ u n  ~ t ; .- t m m

I~u’l~~ t ed m ’  ,‘\ ; .den i  cnn c u t  u mu su mmm , u l p is md iu. t m m n m n  levels 
s n u g h ct mni c  a need I ’ m  iii;. me , mnc , i  .ng :  m ; . m m l t u m . n )  p m s r d i m cti.’t I

:u p p m ’ m \ m m n t t s t c l \  2 .2 i m u m m e s  h~ 2021 1 . ( , n r n n r t n n n ’ s l u i ’ s  cm ii .,. 
us ie , m , li,’m l mu ,m mma t iu n m t , i l  h e ’ se i  hnmc id , m semi  , m o r i c u l t u m , u i

m i me n ts h~ nine p.’iismds .uu ,’ in,ht u. a ne , h he h- ’ s~ , i im d aue 
p m ss .hm ; .  m m .  - i t  i n n _ n ~ he t u t t a i nu _ m iuh e  t hu i nmn g h u mu ip iovenmue t u ts  Is ’

s ul i t mnan i ,eml t nm a hapte t  2. 
, \t s i  mug in i ig at ‘ ‘ m m  s\ s t , ’ t t t s  mum t h  t n ’ ’ n i - ,,t i ,  ;.‘ , m m t m h t t n , i t m s n n m s  s nf

r~ s t ,’ i t t , .  us in ndm ,, mte , l  )u~ t i m e  l’u m i h s ’ \ ’ s  i t t ~ t: m h mt l a t i mr im :

\ ( , R l ( ’ t ’ I  il i< \ l  l ’R(t l f l  ( lION (N I I  R” l”~ 01 (‘ROl’
I l m ) ~ \ ( , h  PROI)t ’( ’TIO\ RI Q t ’ l O l  \ l h  N i’ s I-OR

1 1 1 1  \ 1 ISSO ( ’ R l  RI\ I R R,~~ i\ l ’OI I  N I l  \ I  I t ) l (  I \ I’s l l\ ( ,  ll’~Rl(~ \ ) IO\ ‘s ’i - ” r l i  ‘ml’ s

} ear Pro~/ ueOm, Ins/ i ’ it’ I li i , h ( m n m ,  I d a  t i m  ‘ i t  -~ Sin ’ i tithe s

t m i m m , ’ uu i  \ , ‘ , m n : , m I ( h I m  
l ) t n , i l l t t m m n i o  o i ’ u 2 ii m de,,

‘Ix II I 
I ) n : i i m n , m m i ,’ Di tche s ls , ’ m ’ s i ; . , ’ n e i l  7 I , i l imt )

h um 4 
‘ s t s n i . m m t t’ Reqtu nm em nmei i t ’. 1, 1 si umi m u i l  ,i, n ,’-tc e t

l ’t , i l  “se’s; \‘i t , n t ,’ i \ ‘ s .m i la lu lc  I - I I -  m m m l i i  .i,’ m e — f e , ’ t
‘St n ’ : .ies ’ . u i,’ n ami a l “m n ’ s  ur I c

I i : , ’ I n m n n i , ’ ;. te d ;. .m p.mhmhu ) ~ s , I t h e  m o m i , iu i tuu i . i I  i e s , ’ u u i m  e ms I m: i i m sps r n t . m t i 0 n  I , n s s ; . ’ s 
5 i,’ u mm ii i , i c r e - i e e t

,‘ s m t ism ’ s h e mum im i  n i t l ~ tec l inu , ihmm g ie , i i  m m u p n s m ’ s ’ e u u i e t i m u -  h i nd ,_ , ‘ m u  l r u , n m ’ .ms , ’ s ) Nd I u m i m i m , ’ \\

s e u ’ s _ m t i s s n ,  .iim d ui u i pr s u ’ s enI h i ’ s m ’s t , n ; .  k cs_ s lun g ,‘ I ’ u; . n em n ; . m e s . 0 l)ep ie t t s t t m  I ‘ uu ~ t l t t t t  ,m ; .’ i e — f ’ee)

e s t i i im , i is ’si s lie sb ) ; . ’ to mut ,’,’t tli,’ n i , ’
~
,’ -, em !  I n t l  .iti,h I ‘s l i~~ .m l e tm t  l i i  ue .mt ed  ‘ m . d _ u  I O u t ’  I i  c m , ’ ’. Is ’

pm s u ’ sIua ’ ’ t s ’ t i  t r r u l ’ s  Ilihs.’r r ,’ s 1i i i t ~’tlli_ ’ t t t  n i  hue hu a s i t i  t h u r s m t i g lm t ine ;,‘. mu ‘ I ii ii
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Mucit m’f h u e  flood contr a il w h ich w,uuhd benefi t  ,~GRI(’t ’ Li ’CRAL .-m.~~I) 01111 - k I_ANt) NI- I’ DlN(;

a’ r ms phand’s w ill he iteeded l’,s m t m t h,’r Pu p umses he l ium ,’ (‘0NSl’,R~ A l  ION I R I  .- m. I ‘ si t - N I

2020. (‘nu mls .’t l nm n.’i mt l ’ s - it us t hmc s u~ hit that mmiaim ~ s u f ’ t hese
- - 

Proper
p s n ie n i tu tu hs wi ll prs mcc e d at tu ) t m n r h s  u t u i t s i rmmm mate f i u mnu  thu .’ Management -

pies~’ im t t iu i m c . If ’ t ine t ut it ic ipt ited ulu,’ letus,’ un pi’ m n ducu t m ut m s i  Irop,’r & V egetative
- - - Management and ‘ort hue h , i s um m s e - ’ . i ; tmm i g agricu l tural  pI~ui ut  m tmat e mia huics _ .uci i — - -- I’raeui,- s_’s Me,-tian ica l

cu ltural pioduct is in soniewi ttu t , ih mn ’sc t ime basin ’s s l m ~uc of Item Unt~ I’raa ’ti,’es ‘Iniat
nat iot tal  needs can lie ex pected.  ( ‘ t ho us and \,‘ r,’ ni

-‘mn est im l uat e of the prisbable i rmi ga uic sm u de ’s -e ls i h im nem il s i t  Prisate land

t h e  basin h’s 2(120 m.s ’smu hd re q suule .i cs suii p hex c m u mi md uimtu t im i t i  i r . n t n t a n i s f  3 m  ,~ (n ii i4 . 227 u , ’ s~~,;
t5 . , n i n m r e  ,snn m i R i m e,’ (n S . —I ’)i~ ~5,( m .’2 ‘ u m n ,~ 2;

w it,hm the mm eeds (‘or agr icultural products . foi m e g u sn t mal  I ‘ n 5 ; . -~~ a mid \ ‘ s ssmn a t l , m mi u t  ~ , nSi ,  t -i t 5 4 ir , 77~
s t t i h m I n t ~ - and t uv tu i hahihut ~ sm f w :u lem , Su ch a ,l ete rn ii iu atu sui m o n us _ n  n ‘s it t imid

is he s nu i i , i time scs ipe s n )  i luit part m l  its’ ; tmmd y atid, ‘ S r i - - itO m - n i 5 , ’
~ 1 947

cmnisc quett t l y. Ai m esl i t i tai c us o m vdn m s i t the am i m s m t ut ti if tm , t , i t  t m m 3 . 3 9 7  1st , 7 4mn ~~~ 13’ s

w .m tcm requ iusr d f ’c mm i r r ig : i t i snm i ,  Water  mused by hi ’ s es is uck .  Federal land
- - - ‘ 

‘ I’m s nts mr , ’ nd R,smisz ,’ 6 T h  I . .( n m i  I i m ,3~ 3uit ,- ludu m t mi c ’s _ m p a urat im s mt of ‘s’s ,uteu I ms _ s u m ‘r t u s c k puu mi t l s . is — -I’ u ’ rsts t ,snnd it’s ssss s_ t t a m i s_ f  1 .729 I - I _ It _ . -‘u’r
ex pected to mci et use f ’m ommi I - I nn h his un t m e me—f  eel pem year ( j I t t e r  n ‘so m md
iii h’ l in S to 2 .3 ttm i h h i s,ut m tm cr ,’— le,’m ps’~ ‘ s c a m  in 2020 . This ’ \,mii - - \u~ I t 74 267 441
unu e r ,’tus ,’,I w , mi em .- u n mmsmui t t p l ic s i m t’\ pie ;se~l in t imi h h i s _ m n t s nm , i l  5 .654 4 -m ’~’s ~t 3 ,tn 7’i

ga l lsui ts  per dtj~’ , tui t d si thmen dtu t tu , time ;umm ii itar i,e,h in time
f ’snl hs ui t ’ s  ing tabulat ion

,-\nnual t i t m m h em O tn i ’ s ’ s  t in  nu t ime htusi i m us abs _ rut double
I VI STO(’ K ‘m~ “s TI R RIt Qt . h R l -  Ml N I’S time cut.  ‘l imit  mel at iot t s l m ! p us expected to c ol mt uumm u e

/980 2000 2020 t h rough 2020 , aim d ‘sit II m e su im mit a large iriveii t smr v m ’ I

(Cumulath ’e) cottmimm e rcial tittih e r h~ 2 02 )) . Titers ’ appear to he pros-

ln,- r m.’ase d (‘onsuiim p iis _ u n peel; Is _n m increasing ‘sit- t i ter pm .mductio rm Irs _ mit t  sot t t e 01 t h e

Iim i i hh i a mn g t uhh c m ns per ,ltm~ ) h ’ s ) S 4 4  7O~ 
higim e r nm om mt l t a t n draim iage tmme ,is hs’ app luc tu tim miu ,nI tmp prmr ’

Ne’s ; Fant i Pot ids pruate t , n ue ’ m t  t imana gei tte ni pract m,’es .

(ituin her in th n musa r tds ) S’s 05 I I  Is
Ss _ nu n ce of \Vt n ie r  ( h e r c e t i t )  MU N ICIPAL . R U R A L  DOME STIC , AND

( ; r mnunt m d 54 53 ~2 INDU ST R I A L  WATER SUPPLY
Su r f ’ace 40 47 4n~

Time p s _ m puhatum rm i sit thus ’  \ l i s ;,n imi u Basim i us ,‘‘s pe.- te d I n n

Agricultural hand in tIme ht ms uii  ‘s ’ s - t I l t  tu drainage proh ie mmi g rn r’ s. t ms t t rm a ‘lOi S to t t u l  of ,‘s ,Sln O .OOII Is ’ 20 .100 .000 by

and cmirisi dered pmnt e it t i ah ly  ‘s uitable to drain for ,mmu u . 1 . 2 1) 2 0 . \ l ,n s t of thue s e pe mrp le reside t i m 2 .i 20 t imut t icupal ’
t ura l purposes t u n i . m l s  5 . 1  mtm u hh a mn acres. Of the i mmt . mh . i t is mmm c ; . lit ‘U’ S , ‘ m ot t te I .773 of t hu ,’se ph_ m . ’es . wut im
est im im ated Ilmtu t 2 t mm j lh ic i lm .m,’ res sit ill require gr iniup ac t i s i t i  73 percL’nt n n t  the h,ns iit pop mih atuot m . ‘ s i t ere serve d by

for  ,‘t ’le,- t k e res uh ls tumid ah u m uu t  S n t m u h l t s r t t  ,u,- r es ca im lie ,‘e ntrtu l wa f er  it’s st emm rs , Bit m e mm 2020 it us ex pected that
a,- m,-tn m m m mi m dated thi r tmu g h indtv i ii ua l a,’t u m nmm . I ‘S .,”s011 ,00t) pemsolls or a)4 perce n t  ni Ihs’ ha smm i pmrpt ilt i-

11011 will he ms’ mve t l hm s_-elti u-a l ‘sit ,mt e r s u it t em t i s, TIme
p mmpt i l t t l t s _u i m m equm mn ru g ,- c ntma l s’s ,nt , ’ m sy ’, t e ut t  ser i t ’ n ,’,’ in

I5 OT I ’N ’ FIA I .  -\( R h ( ’ t  1_ I t  R. -~L DRA IN \( l’ 202(1 ‘sit ill denimn uid 3 . 1 ‘S OOt ) a,- re .f ’eet sit ’ ‘s’s ,mt , ’r , mu p frs n t m t
li ne ~)70 ,000 t m ,’ i e - te e l  heu imu used iii I m m I r S  -(thousand Iere.s ) , ‘ -I eop le t i the rum ’ tu h — dn s nm e s m m , ’ ,‘l , u ssnt  i s . ,mlt o lt  ‘sit tilt utidm-( rmn pharid I ‘UPs ’S —

— ‘s’t dual wal,’r su m pp lt,’s ntu nm hcr 7 , 2 ’ Smu ,OuIlI ar t ,i misc S . 1) 1( 1 1
Pas t tire ansi Rati ge 2.~~l3 . 2 -

- — 
, i c me- l ,’et aitm m ua h ly .  13’s’ the ‘ se t m n 7117 ) 1 , ,h etm mt ut id us

l ’ u , n e st  :iiid Vi ni u ; . i l . n :n;. l  c0~ .o — _ 
— 

-

expecm e .h t i n  de,- h i lme Is ’  , ‘i ,~)(~) l  , m , n , ’ - t d , ’ t t u r n  t ime
l m m l a l  5 , h ) l ~ ,3 I 3) 10( 11111 pcm mp he t h e m  n ’ nu imm s _ l t ’ s ’ i duu t t l  ‘s i t a ler s ’ s s t ,’mn n s

The prsm) ec led 2) 12 ) 1 ‘s- , m t , ’ m det t t tu i d I s m u  i n t u t i e ra ) prss-

-‘ mmi i u ; . n m h t u m n t n b  Ialtd areas smuiu t e ; .  I i sm f l m mmnd daniti ges n mta l  d t i c t t s i i i  ‘sit II he 102 .0(10 .m;.’ n e - l ,’,’I - tip t n , n t n n  52 ,t RtO
14 . 1 t t i u l hmsmmi  n- us ’ s ar i d land a r e_ i ;  sumi r ~e.- t mm g mu llm e m s m s u s n m u  ,u;.’ m c— f  eel mu ( s u ~,5 . .-‘m Il ss t h m em i t t , h m m s l m n , u l  m m ’ me ms , s’’s ,’ hmi sm ; , ’ of
alitoulti t in 2 t tm i lhum t i i  ,i,- nes . linen n mm ti l - , ’le;.- t u  u. de um ntu t td  timid itt ~h nu ~t mc ; su u pp lued ls~

I , im t mi  ; . s m t r s ,’ m ; ’ , m t u n n n u  l m , ’ , m l n m n e n u m is ims ’e dc,i mm nia llmlain tm mui t t e up t i l  s\ st ,’ t r r s , uh’s ,’n t i n m g  4 lPs _ 0(10 , u , n e - I,’et in i s l I m S .

p i nt  ~i cdm n ut t phms iummne l i t s  tiui,i to umtcne. i ’ . e the t i t t ma m uum t l  s it will reed ,hi ’ ser ’ u i ssn s tn tIme m mm , i g t i u lu us _ i e  s ’I I , S i s 2 , l m h i i l
_ t s l e m l u i _ m t , ’ iS t n , ’, mt e d . r i n p i. s i u s _ l  a i ms _ I s , th m c r  .igu i,’ mu l t n i r t uh  lt i tt , h . ,n, ’n’ - l s _ ’s_ ’ t  h~ s _ m r  21 ) 2 ) 1

- . ,  ~~~~~. -~~~.-,-
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i’ht c denmaitds m u w .mt er tm n t lt er u nt ml — ele ,tr ua ’ p, n’s’s t n  will he f , r ; ; i I — t i m e l  p lants . Im su s t  smt ’ ‘sit hut - it will he h eated mm
prssdut- tus n tt tir e prs~tect ed t s i  gri m ’ s ; t rumnm 1 .724 .000 t his’ \ ,‘ l l , n ’ s s ; t i n m m c  and \~,‘ s t t ’ n i n  Da k m m ta su hhasuii ’, h,’,’ , msuse

t icr c— Iee t i t t  lOInS Is _ n 4 .’s ”’S ,O t S t  a,’ ue — f ’,’et i t t  2020. of this ’ a s t iu lah uh t i m si t  coal tumid m m n t e u t t u a l h y a deq ’si t i te ‘sit t i ler -

Total  uitunuc i ptil - d , m utmest us.- . a i ms i u i m d mi st rual deum mar id ‘sit - ill supp lies,
g m nu ’ s ’ s  l ro i tm time prese t , i m it’ etsu , s mu r .m le s _ n t  .0 .274 ,00(1 (‘s _ sss h imtg ‘s;- . mte r nce,Is t t n r  ih ue m mi t t i l  ge nem -a lu u n nt  w i ll
tu,’ r e - t cn . t  per m e t m i  t a m tu 2020 , I m ’ s e m s u m n m u  of 10 . 1 2’) ,OOO in crease f ’is mmm m a ,l m ’ s e m s u m n m u  m a t , ’ it t  1 .724 .01(11) t n- re—lee r p .m
ticm e’ l ’eet f a ll prsi jected ,leniiartds tune Is ’  he mi ld . ~ear with a tm .m- ,sn ’ ;.’ i _ i t e d  L’ sm n’. m m u m . l ’ u m ’ s s ’ misc s O Oi, S)II I

a,- i’e —f ’snet iii l ’ i m n S , t u s  t u s _ i m ’ s ,’ m s n n m u  ms f 4 ,5 . ’ s ,IIO )) a,’ r e— fe e t
INCRI . .-\Si I) ‘mit N~Y IP.\I ANI) I\l)I’ S’I R I A L  per m e _ mm ‘sit mi t  tin ass ,u,- t tu te d .‘ s s m m s s u m m n p t u ’ s e  us,’ n I ,~‘)i m ,l011

W\T i’ i( \ i . ( . DS a,’re.f ’eet b’s 20211 At m e m. numu t ut cd 14 j ier ;.’enl sut h u e

/98 ( 1 ~ooo 2020 i mcr eas e in c sum t sm m i m i p t t ve  use , ‘ t ‘sit tu m em ‘sit ill m n d d n m r  hum I ‘ u x u I
- arid So pemc eni t by 201)0.

(( umu lat,i ’e .1 hone -

(‘urreni 1,000 .11”)
ELE CTRIC POWER PRODt’( TION ‘S I - I- 1)5 1’

Wit im duawa l  Requtre i t ie t i t s  2 .455 4 ,o24 0 ,555  
Feature Unit 195(1 20(X) 202(1

- - - - 
(Cunrula ij ite \ hss ’ . s _’ (‘urreni)

At time preseni tunic, l’s pem c etu t nt t h e  nmu lncu pal . dat- tm i s ia t t , ’ sf (‘ apa. ’ i i s  - j

nmestic , ari d iimd uustria l In m ial de nmtittd m~ limet frsmt i m mi rou t md I t ns t m n r  ‘slit’s. ,i,2in 7 m , m,7
water  tumd 5 2 percel il fm s ui mm suurt ~ice ‘ s ’ s m t c u  d ivems i nm i ts.  l t ne r nm r .s t ‘slit’s I1,’h~ 4 (s2 , ’~~u i I 11.740

A pprm uxim i iat elm (nO percent of the nt mu tt ici pah. ds _ m m est tc .  t s s m , i I  ‘s lit ’s Um .2i ( I  65 , ’t ’V ’ I 1S . u u ’ s ’  
-~~

tind umudustrit i l  ‘sit- t i ter  demnamids are met by , h t vc r sm smm us suf E l  I-CT RI(’ I’OWEK ‘sit it II- R RI-Qt IKI- ’%II ‘S I  S
I’lun ’s ’ s ‘ s i thm ic l t  in somne pturl Ima it’ e retur n ed Is _ n a t ’mve m l’msrmm m a

- - - - - Feature L’ nit 195(1 2(100 2(120)
previous m u pstr e amtm t imu imtc m pa l or t i mdu ’ st ru t u l  inc . fi me
pers-ent as’es s i t ’ sm mn f~t~,’ an s_ h grs _ umun d -wa ler m t l i l t / , i t i m s l t  are (C silnUltit iVe itIm, s ;e ( unreni)

- - - - m , n m n , I t -m ns, ’r i t t
cs riis i dered to renmau n tuhom ut ih ie st m m une in t u e  fu tu re .  ( ‘ umsut imi st s c a r  m . I t t u s l um , 2 m m ,  i , ’ n i m n 4 m m ,  ~2 tmi m u i t
Reuse of netm i rti lan’s;’ iiiav t h m ,’rea’se It this ’ t in t r ur e , bu tt rIte Str s _’ a ntm t lsm it ’, itt /
ct i r r e t mt  level of tec h nology s mm edc st ;  f im t u t , ‘sv m t i t  alt - 

t u m n ; . - m n r . n n m s  \e.mm I. t’iS , 4iiii 2,c u n .~ mm mu 3 ,1 ~4 ,u n m u n n
- 

— . 
- ( mnsmt mn ntn it’s ,n r,- n  i t I

tm m , re:mst i tg degm’ce m ut  ‘sit- asI c t re t i hm mm el i l _ c m ui is ummm huii ’s ’e use m t t  ( ‘ smn i s i m s n m p i i ’ s r m m  s m ’ .nr 7.’- 7 m mum inn; ,—m m m u u 55 ~, 3 s s m m
wa te r  i m o u m also mmm , ’ m e,u;e -

Of t ime presen l I _ 773 mm i tu i i t c ipa l  ‘s’s _ mie n sm s t e m t t - r . 4 ))

,n me ilitid equat s’ ‘s;hc m u csu ini ptured ‘s’s t I m fr .u imme ’ sit’ssrk p lt i mi m u ttu g 
FISH AND W I LDLI FE

crit e ria tudsm p ied fnur tins stnu ,h~ - Sm ’, mn f th ,’ sm stermns rated
it mtideqtit i te requu ime t idd ihi t m hi : th ,‘ .ulst l.’ i t i t  t in s_ h 134 hi _ i ’s-c

- - 
‘ -\ I n. ut 5) per.’ emml ‘I t ime e m n t u n e  h .i s mum t u m , ’ .n Is mu s ed Is i

b ’ ~~ ‘sit a t e m  m, su t mhul ’ s  lit a dd mtu s r m n . ut mi p rmr ’ s ’e i tmen i t s  ‘sit , n mn l , I  U,’ -
— 

- s snt l i e c x t e t t t  h’s I us im mum its midlife. hto’sit’ e’sem - s u i t h ’ s (1 - sde s n mah le or 4 ,s~ n ’ th te r  c s n m m o m i m m l m m t u , ’s -

huerce ri t m i t  the a ie .m us t , m t t i l h m  de monI c,] ts n  th ins misc ‘ mm

~udd i t i s m t i , m l  2. 7 per,’ s mm mt m i t  this ’ ht ist ti ,un ,’ ,m s,’ m ’ s ,’ s ,n ‘r u t m nnar m
E LECTRIC POWER mis, ’ t ’s sm f i s h  , mm n , h ‘sit u l,IluIc

‘li me h ,u sitt pmn s ’sm .i e ; 4 0  SO ))  r mmile s s ’I’ s Ime ~m mtm s .umt , I 1 . 4
Iii I ‘- -iOnS , e lc,- t r u , - i nn ’ s ’ s  n.m un s t a l l ,u iu s ’ n s  a imd p r m r d m u c l t u m t i  nu lh ism t i  ,idit’s of p smnm n. he si ‘s’s ,m i , ’ m “m m r c a t t t s  ami ,l la kes s ’l mi te

i i i  t h e  ‘ m I i s ; mnimm i l~,m s mmi ‘s’s’e re 1 ) 1 . 2 nmu hl t snmu k t hs s ’ sv t mt  Is m is_ I m t i , ’ mmmi l :umn iu ’ u i ;  ‘sit es i ati,l 131,i ek II i l ls pm sn ’s - is_ fe e x c e h i e m u t
.1’) , I) hth t s m m u  k ( h s s ’ s i t a t l — h t n u m i s  es ls ,’, t u s e l ~ - l m u s t _ i i l . m t u s n n m  h u m s u t  t i shuum t g ,  S u m .’ ‘‘I t h u s _ sc ‘ . t m d . n r t t s . sim s_ -li _ i ;  ti me I ppe n
;.‘a ls _ i t u t ’ . n.’\ .,’,’’. h,’ mI ~nc.i k has iti d e nu _ imu , ls h~ 2 4 n mmt l l u smm i  N i  tim I ’ l tu t te . \ l _ m , i i s , n n t  .im m,l \ ,‘ lh , n ’ s i t s t mn mi ,’ ru ’ s-ems t une
k i h s s ~~t i l I ’ . , I’im er tm~ prst d t i. ’ ttsnit n.’x,cemic;.I rhe de mm mt i tnd h’. k hi s ’ i t ; tm m t tu t tn mi m a l lm .ut id s m mp p s s r m  .m s t u hs ta lt i i t i l  t t s s m m - i e s u ; . f c n r i
2 . 1  h i i h i , n nn  kth s s ’ ss t i l l ’ ID ,uirs _ t his ’ im ,’t e x j i m n n i I ms rn m ihe hu a sir t. de mm itit u, h , Pike .uim s _ h Ii,iss .tit d ‘ s . i n t ’ n n m s  is i mem ‘sit , i mnm n— ’ ss .ul er
l3~ t h e  m s _ m m  2 ) 1211 . h. usnmu p 5s ’ scm d e m i maits _ i s ~ iII increa se t m  sj i .’;. mt - s n i sm i t ude I’m s i i n r n g  t i m h i t s .’ s tn e t i m t ms ,m t u m l lakes ‘I t h e
125 ‘I Imm u l l i s m m t  ku ls tw , i t i s  .mnu , h u s i ’ ll bi llion k i Im r ’ s i t  , i t t - h m s i m m s  plai t s .m r , ’ .n I’u t t ’ . nm ts l - t , i k e  t m m r m m t  t ’m s l n i iu g ms i um.u un l . m u tm ,’sh .ul a I
li me ps m sit s_ ’ n s nu pp l m ur i s _ i  p t s t , i t t c t t s m i u Iu~ 2021) itit i h l e’~cee,i cit’s t , n ’ s ,n m , m i u l , I n n ,, u n n , n n rs R. ms s ,ili;.h seve mai  ‘ ‘ t h e m ’  ‘sit anumu-

t ha t  sf l ’ 1 u r 5  ir~ 35 It i lm i llim t t t k i li t y st it t s ,m mi d m , IS. ~i ‘ss ,tt ,’u spc.’ m s_ ’s .i ue n t  P~’~~° 5  i m t m p s n m l _ m l i s . e  i t t  time ‘sit _ u n It—
h i l l i s m i t k iI ’ s ’ s; . mm m - i n , n i m n n  \ t m ’ . - n n t  ‘ i  

~~~~~~ ‘‘I thi s’ 2112 1 )  w a t e t  . i ieas ml l ime h, m s m u n ,  I Ii,’ h asm m m s u p j n m n m I s  .1 small
s.. i p .i .’ t t ~ ‘sit ill he ‘mt ippl tc s _ i iu~ h l i e t t t t a l  gs_ ’ nm ,’r _ t m u s t t i  - ‘ mmus l  h u e  c s ’ t mt mt ts . ’ um _ ut u l t i s lue t ~, _  inIu it, ’t in ,uIl~ .0 tb , l. un ge m tm ni ps m ti nd -
re m a in der h~ 1 m m n h r s n - gs.’ u u s _ ’ n i n n - - m u  \ i n n m u i t  4 1 ps ’ m s.’ s_’ l mt ‘I Ills’ lm len ls _
t l me u umu , m l um mst .ill , ut i ’ sn m ’, tm 2020 ‘sit ill he i muis _’le,i r p l a i t t s _ 1 Its’ ls ’ ta l  \ h i s s m ’ m u l t  Ras in t  ,ienta im,h I s n r  s p s s n t  It ’ .lt i tng s r I

w hi n ;.- hm i n c  ,‘‘s li,’,’t ,’ s_ l I s ’  s i t tm ~ .i i u m , u r k e s h  u u m , ’ m , ’ ,ms , ’ ill , ihsrt t t  25 t i lh l h isu t i  t i s i u e u m m m , u m i  s _ I _ i ’ s  s is p re s e hm l l \  is_ ’ss l i t_n i

i r t s t _n hh s ’ i _ 1 s_ ’ .mp ,i, i l m s s I t s _ n  f t m i s i l  \ l ,n ~ r n t t i me’.,’ pla nts  ‘s i t i l l  r I te s .. i ] ’ . i ; . i I \  ‘I Ihie h,ihnl,il t hu . u t  i t i tul l  ‘.t ts l. itn mi m i  I’isl n l t mi ,
he ) n s , _ i m cul netir P m pnl t i t i s mt i  ; . s_’ n i l , ’ n in t i t e  ,n ’ s ;  u n  ps m r l t sm i t  huh sl,’ um t , im i d it’, ill ,‘x , e s _ ’ uh t lma t ,‘.ip,m ;. mm ’ s sl is m t thit is’ t n n t s _’
u t  Ihi e h,i’miit. ‘ml.u in \ mt t i m ,’ rs ’ I t I , i t h u u m g  t hm , ’ m n m u , u l  u h m s t . i l I . i m u m n h m s  I ‘) ‘) l) Imu h im , ’ ‘ mhi s _ hdh e ‘ m I ms ’, s n m u n i  t iu d I s’’sit,’r \Ii~s.’ mti I .

4

4
I, —

~~~~~~ - -  — —~~~
____  - —



~~~~~~~~~~~ -~~~~~~~~~‘~~ _ -  -
_ - . - - --

~~~~
-
~~~~

- -
~~~~~

-_ -

den iut i nud i i s m ’ s s ,‘‘,,‘ s_’s’s_ Is this ’ s mm p l r lm and ii its’ihl ds s s um in Ihi m,’ ml  time has u im s i ns ’ auuis i ms u ’ s it ,i,’’sit ,m t , - u e d pe mis_ idis’a) Im bm

Pl a i te —N m s nh n.mu _ m tumu ,h Kt mum sas siuh htis iit; hm ‘ 151) , l- us i n t n u ~ d u ’ s e u s n m m m m s . at i d me s ts ’ ra tms ’ n  st absum u t  2, 4111 1 mu les ,~t Ill s’

ds ’m itai id iii mite mm p pcr t ur in  ~uu1n h.m , imis us ‘si t el l  bs ’ ls _ uw tsmt t u l  )i ,nsuu s ps i hli its ’d ‘,tu , ’ t mm um s ‘ s ’ ss n mm h,i m mm t i te mt a l l m eimhua ii , ’e t Ime

st u p.ucut ’ s mm m ’ s ’ s amid.  ~it h uh, ’ ds ’ u n m _ m m m t i ‘sv ihh u nm , ’ met un , c Ims iu till,] ‘s’s m ldhfe m,’ s , n u m n s _ c s . h l s s ’ s i t ’s ’ veu , eveiu ‘sit t thm t l m ,’se

s i g u m m t t c a m i t l ’s - t hus ’ c,mmnt u cum ~ ‘sv u II mns ut he exceeded hm 20211 , c lmaim ges . t ime ha s n i m ’s Pmm n lec le , h needs c s nu l s _ l  n i l  hc net.

l ine bt umai i m ‘m suppsur m s .m its mm ),’ ‘ s . m m u e l m  n u t  ;it’mI,i gt iine, Deei
tune mhi sm sl  nmumms ’r amus t i nt , ]  this ’ n n m s n s i  t lm mp s sr tan i  hug gtuu tms ’ iii
_ ui l  li_ t i l t  ol t in , ’ has iit , In I UoO _ mite sheer ;s_ upp hit ’ s_’x ,’eeded

- - 
- I’ lStlI\G- itNi ) U& ‘SI I ’ i t ( .- I )  i t ’ s ‘SI- 1 1)5

t u e  ds ’ m lmtuh us i mt t h e  I ppcm \ lu s ; s m uur  u.  \ chl sm ’ sit ’ s tm n mme. \~ .- si ,’mii

1) t mkota. .m,m, l I t l t u t t c -Nu ,n lun ,mu , m s mmi n Iu _ m s m i m s .  I hi n ’ s ’ s ,’’s ,’i - Ui 1-eat ure I, miii 1950 20(X) 202(1
2020 hits ’  ds ’ mmi t umd ‘sit ill .‘\ .  ces.! t i ts ’  supp ly m u all ‘n i t i i h t is i t i s . (Cumulanita’ i t lm ss ’ .e (‘ ur rs_ ’ni (
\ I . m n n ’ s ,oetus in m it e w e st e r i t  suhht usuns ct u rr y t i i tpu nui t i t i t  I us lnmu i g l i i ) )  t- ,t 5 5 1 1 1 1 n ~~;,,, 2s ,

populations of ttnlelop s ’. e lk. utis nose . Bmdi m imii sh eep. t t n i , , t u m o  I i i~’, f I t )  5 ,m ,c ’ u 4 04 2i, .t 2 ni

Rsss .’ky Msuuimt tuuui  g s ma l - and beam . htu m lime d,’ uu ta ui d inn
h uluhit i t ig th ese a nt um ual ; t i n s’\ec ,’s is thus ’ ti ’ s - t i thable sm ipp i~ - i i ~~~~~~~~ .~~~~ _ . , ,m ,s i iu i t m k’ I . , ,  s n s s_ ’e t i t sg  n na ’ s_’ ds i n n  iii, Injssim
I lmu im mi m i g 5 ‘sits _- lI cs nn m t m m sh l s ’ d _  tom,] ‘sit t Im com u tunutmm g m i t t u mmage— i i ’ ’ nn, - s ,  r . -,‘ , s n n , - s m m l s m , . , n s s m s  mi , - s t m ’ s n i  .1 

~~~~~ 
i s  in ,  t r i , - ,- n

m m i eh mt a smm h st t omt ia l  ima u ’s ’c s i s_-an lie ‘nm usi a m i i c , l sir t n ll
hmg-g . m uu n , ’ s ps_ ’ene s iiurm rmm g im Ii,’ t s n u ’ess _’s’a hls’ f uu l s i m ’e.

S umm a ll gt u t u me , mt m, - lus _ hmn t g uip lai’d gaumme hmrds . ms touim d th u

ti ll areas , t his’ spet ’ mc s ‘s t i m  mit e ,‘s in ist dem abl it, ii itmt it ih s ’ n ann u l  OUTDOOR R E C R E A T I O N
iu mi pontt i ltc e t h t r s n m m u m l m s n m m m  mite basin. Substamit itul l ’. nms s m s ’
up hai n d—g tmi ut c hs i t m t i mig , s_m uul d he prn n ’s i s lcd it i tmumumm i miug  l’m n m t i m uns ‘‘I this ’  hasi t m , suc h t us t Im e Rs ’ c km Mi u u mmt m aumm s _
ds r ’ s cs it i t em,’ it uui mt e d in ti l l s t tuhe s . l it ‘lit)) , this ’ supp ly ‘‘I Bi as_ - k Ih i l ls . tumi d tb, Oia mks Iua ’s’ s ’ .m Ntm li , s ut ’ sit ide repsuma ’
smtia ll gaiiie excce ,hed r i te hun t umu g  t i m a ll su ihh tu s mnu s , ‘sit ’ i t h m t m mmm m .mms being desirable me , ’ i e t u t i m mu i  _ m m , ’ ,mn The m s ’ p mm l a tu sm l t
t ite l. mr g s _’s t s mum p lmis itu h i ts ’  I - t i n t s - u r n  Dtu k smt t u -a im, ] I. ,n’ s ’ s ,’ r snt ’ t its’ Run s - km \ luu im mtmt mm ,irs’a us f ’uri lm , ’r en lm, mn ,’e,l h~
\ liss, ’ um mm su hhas im m s. Il’s 2020 ~hm.’ sum js p lm ‘sit nIl he ,lct ’n e m e nt ( dos _ m c i  - \‘,‘hi ,n ’ s ’ ssI ,n i is ’ ,  a m m d Rm n~ km \ l , ’ u u mtathn \ , m m msmna l
imm till ;nui’ rh , is t nt s , htm .nks , ‘lime i ta t is n i t tuh lm k n mn ’ s ’ s mm i,’~i,’ .mIt s mm t _ mm , ’ ,ns a t t rac t

V i , m u ,’ r t m n n  I tics’ (‘mmmiii ,] mit oil pturt .; sit ’ r ims ’ bosom m’s’t ih m i me mm m t mnm’ m uu nnm ba .si n m u’csi dc nms anid _ul ,smr i,’s i m i,’ u i l n  l n ,n uun  oI lier
largest tiuu tn be is ni this ’  l - as tem mm Da k s rta , P lat tc .Ni s nh mart i . p i n t s  ml time )u,usii t ,
ahid \li,l,lle \Im- .~~’u rt sm mh ii, ms um ms ,  Ihu 15100 ~ t i ts ’ r f ’mn’sit - l A hiutt i  50,2 mmi u lh i s r mm ,nt ’ n ,’s sn f t ime h asum m s land ,mmm s _ I
h i mu mm m umi g s I t ’ 1.7 mi tu l lu ur n t  h u u t m m t , ’ i - u i,im s ‘s’s titn iii e Ns_ c ;;  n t  tine ‘s’s , m I , u  s m n m t . m s c  , mms _ ’ , ms .uu,- use d c m m u m e i t t l ~ s n  s un,’ e x t e m m t  ‘ n
stupp lm for time h a smmu .  This ’ 21 ) 211 dei tmat id ts ’ r ‘sit , m t t ’ n l n n ’ s ’ s I ms’ s_ - m e _ m i m s n m m .  Of ’ t h i s  .m e _ u , ,il ~

,r mmh I “4 , 1 1 011 .ms. - me s I to ’s,’ set - n m

i iu iml i t uuz it it’mll far  e’,,’ec,I mI le st i It pl~ - de ’s -s ’ lmn pes _ I Is ’  it nm mi n us ds_’gns _’s’ t . I s_ ’ ;s IIi ,mnm I .~0t) . ms _ - rs_ ’ s a m , ’
- \ imh tsmu g l m t h e  aiet iitnii ,i ,und su pp ly ‘ s a m u e ;  ‘sit m li i  h i ts ’  Ps Ps’ i t ig l i lm de’s’el m nps ’d. ( I t  th e 5) 1 ,2 im t i i l u , m m m  tu ,’ m .’s . 5 ’ percehit  i s

st  hi suhutti te ,ind I ssca i u s m n , t ime l ’ l i m I )  demntiiu,I m n ) t ihmmut , u ; s n i s _ u ,u t c.l ‘ sit ’u t h u ss,- n m m s _ ’ , l m u s t s _ m m i s _’ , ai md mmat s u i a i  ,m ue ,ms .
I? nu lh msu n I tm u i i te m - , l t im s ‘s’s .ms ahn m t u t equt ul Is _u h ue basi n ’; I 1 p emce iu t sO t Im i t i t a ter — m mn us ’ nhs _’d ies . m ,’, u lu n ’n areas , _ um m , I

s.’t ilntis.’u ty  ho prism is _ he h m i m mr t i h ig .  I hits  ~Ie i t t a m td  ‘sit- ill i m m s t me t l t t o t  ‘s o  p s ’ 5~ ’ ‘s’s t hu Iau u , h- ,m mie n mt e , I  me,’ reatt oh u are t us ,
ds muhh e n~ .2 ( 12 ( 1 . 1 lie s_’a pa c i tm ,n t l ime ii, us i nu hu m s ui pp l ’ s t hus ’ l ime l I msS demimam m ,h I n n  me , met i tn ’ ’ m i  itmon s ’ s t t m t t t i l s ’ d  Is n Inc

aslds’s i h m u u m m m m m . g  ‘s’s ill gm _ im ) um.m ) i~ de,’ret tse hm _ u ‘uittti ll _ m m n i s iuu i l t  “Or mmnlhmsmht  . ms _ m t ’ s i i m  - . fam ’ s , s’s,s.’ l m t s m ’ s ,’ m ’ t  h t u unmumn ’ e  arid
m li rs i t ng m 2020 , f ms i tmiu g . C) ) lInt ; demuiammd ‘i5 m t muih is rhm i s _ t m ’ s  mm - d i m  . ‘ s ’ s s _’ m c f , s m

R e _ mIm i _ mn  is _ mrs s nf ’ th ~c han s_ I tun m , i ‘s’ s- _ m i d  miss ’ iu _ s m U i ,’ s . its sn has iit rcsms_ i ents _
tn ’get h.’ n ‘ ssu i I m sh i t u im n m , ’ : i , u n u s . s ’ s n ) s m n , ’ . m n m n ) l n n ’ s ’ s  u m 4 .1r00 niuls’s A l t i n su t i g l i  lIte r s ’ mm . ’ l i n t _ m I  ue c re a tm mni m tot ,] ,ois_l I _ m , ilmi m

summ inhu use ; nn s I mm . ’ inc. ,; . ,u hi s tm hi e g mn mt ms s iti msit s i t s_’ nti l b
IN( R I- -\S I- l) I \N I)S N I - I - l ) I - I )  I-o R 1- 1511 ‘sNI ) WII.I )1 I l - I -  ,lef ’m,- u is  hei’sit cs ’ mm I I  timid 25 ps.’ s_ - d rum - Time gr s _’ m t ~’sI 

~~~~ ~~~~~~~~~~~~ shm o rt .mg s_ ’s . mue t im t his ’ tm tuur  sm mhn ~ g in ’ mns  rc pms ’ s et i t t iu g m i t e
1 .01K) _~,___ ,__ ,__ _,j se m s m 1 n t t l , r m ts s, ’i mtitern Int l nt Ills’ iu .u st tm ,  ill siehiei, t l. t ime

I~m i r p. ms, its. rs_’ s I- rum To - ——‘ - ~~~~~ uiu ,’ , mIs ’ si s i i , n m l , u t t s.’ s . m e  n m  .us hequ t . its ’ s.- t uin p m r m g . in ana lnlg.
Wihs t h i ) s _’ ll , ,t nut ,si I I s ’  in it un usmsus  I’nmm mru ns  ‘ -

I nih i i s _ ,’mii ,tm it sm;, ’ It s ,’ , ihmn ,i ‘sit _ u t e u  - s k t l l t i Z I,u. 1mm es .

‘s’s i t m l t i ( s _’ ‘sit m n t , m m m s f  1, 12’) it .ss m is s it’s u t s l t u t s . ’ I’m u t j e c h s ’ d  ds_’ it i arisi s I’sm i n , , m , ’ . i l n n s m m  ms _ t i ’ s 1 us ’ s hsr t . i l  1 , 14
I’rs. ss.’ t i tah i smu s t s s_ ’5  ‘ ‘ ‘k ’ billion ,us _ ’ h m ’ s U ’s - s_ Ia ’s s n m 21120 , exc h i usuit e , n t  h t t th t lunmi i  arid

‘s ’ s, ls t lu ie t rI. , )  l’s V . i r i s ss t s  ‘ s ’ s i ( s f l i t s _  
l msh u tm g .  01 th is 

- 

tum r t i l  s _ he m t i t otai . ahs r mu m . 0 ,51) n ; i lh i u m i mms _ - nm - r\ , s nimni mu “m ’s Si n s .
i t ’ s i I , f (m f t _’ l ! , s l t s i _ m m  2 , 1 1 9  it, i n n,’ , ,” it’s I s t l i t s .  ,u,’ t u ’ s  i t s - m i _ m m ;  in ,’ f a mr  t i s m i t l u _ is t i t  iesu ,he nln lIme I’ I, i llc—

I),’ ;s_ ’ t ’ m 1 t m n m s _ ’ m n i s t s s_ ’ s i t ” , ’ Nisn bi. ita ,imu,I [s n’ s ;  ,~m \ l m s n , n t m m  i s t t b r e m i i , m r i s ’ Pi les m s _ m i
I i s l s s n s n . t  \ , . - ‘ns I’) \,‘_ i r i s n iss  I

mi ss. ’ d e m nm , mmm ul  o n s.- n n l m  ,‘\ s . s’,’s I’ r l) u , it ol lIme ‘ ‘ t h e m  s m i h i e g u m n t m s  I n

I s- . t i simst Ps. s ,’ , s s s m i ’ . 70 it in n - n i , ”  I nntmun, t ’  1 n m um ’ s  sf,’ f s n i  t i n s .’ u s ’, u.’, i t ms ’ n & Ie mmn ~ints ] s inn 202(1 ‘sit ni l  ue s ~mi une

— _  ~~~~~~~~~~~~~~~~~~~~~~~ - - -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t l i .ui mges iii i . m mns i inse I,’ thi ,i l ;h i , ” s i tmm hc hst it it
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RI- ( RI ‘ m l  ION ‘s\ ‘ m i  I R \ \ l)  l. ,\ Ni )  NI - I 1)5 \ i numu i 411 ,110)) ‘met s’s m i t  har t d tune d am aged e.i,Ii s e a m
gu l l ies ‘sit hi ts - hi ‘ s ’ s ss s u l , i  i e s l m utn , ’ m m m n i , ’ s. n - n m  pe . s , m m m m n m  I ’ m

l t p m ’ u) Re -reunon /~
),
~0 2(100 2(12(1 

s _ s f l t s _’ s I , I un S e n t  ,mu , ’ n , n C e  , imu m s t , i l dti m i , m s ’~~
; m n,’ s_ ’ s t i miu , i n e d m m ’

(( ‘ulnu/ uhsi’ t’ Ibm’,’ ( ‘urreni be NI ~,4 uum i lhums i t  tm i u d , tu i m les s s _ m r  i e e t i ’ s u’ n m us _ ’ ,m sur e; tu ne
%1illioi, ’s~ umtu i n ie imms ’ im t cs l . s_ I .n m ms , m g es a te  es t t nm m ,u i s ’d h u n i l i s_ Id , i ’ns_ ’ t s ’

Rcci,’,m nis m im \\ , mte i  I n s _ I s ’ )  (1, 2 0  1 7 2  i S O  5S0 4 t t u i t l i s m i t  in s 202 11 . - ‘m O o n s$ h is ’ rcs’nh s t i l m s . - se
R- .’s . n ,’. u tu s ; t i  I .m :td 

- 
s . i , i t t l , 5 0 s _’ s sit ’ mll s m s _ s _ ’ii f t im thus ’ I.s - m a c m  ‘ m l i ; r ,n m t m n  tiiid \ I t $ n O ~

I)s.”s s’ l , n : n s’ s.l 1.1, m c )  Ii I 1) 11 ,1,1. 1 \ l i s ss u mui t suihha’,u mi s r ,
l’ rn no. n m m l’s,’ in m u t

t ’ nt,ie velu t 1 n es_h I , neme I I .1’ ) 2 , s I  4 ,4 .0 ‘s ’s ’ I - R. .itGI - \ ‘S” d U 1 1 ( 1 ( 1 1 )  it ’St ) I R()Sl ( i ’S I),\\I it (~I S

I iv m t  it l) .s ’ s s I 1 454 N~~4 
-- 

‘ , I - s _’ats i r ,’ I, nit 1950 2(11)11 21)20)
Re,- rea tum s iu  h ) ,n ’ s s in ,5 1 , ” m , ‘4. ’- I t . , I t u . m n u i , ,n ’,, S i i u i u m m  n s . n n  t 5 2 , ’- 0 5 2 4 ’ i . 2 7 n u  0 , 2 2 m m

( ; msI I ’ s  t i ns i sts ; t , i s u i , n n s _ - _~r 2 m 4 I I  3 0 ;4’I S m , ,
i’ s m u m  ms in  2 ‘ ‘ 4 1 2 _ s 14 1  2 , ‘4

FLOOD CONTROL AND EROSION Strs. ’ ,s im n t m ,nmml ,

P RE’~./EI\I’1”ION I r , t s i s s m m  “ I is , , , ,  ,s.’.si ‘, 3 ’ n m m  i n u _ m m n u m i
‘ s lut, ’; II _ 2 n i i m  II _ 2 0 i  I I , , ’ i n

I h i g h i l s  , i estnn s.’ m m ’ s ,’ f isus usls h i _ i ’ s ,’ , n s. ’cuu e,l ni all s ’ imihi t
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p iti m in ” fh ir lm u g i m imuu t rh ic h ti si tm , ‘ h u e  mi i u n t u s _ ’s p s b  ‘sit ,isld t 1, ” s ’ s n , [lie ,‘ \ t s _ ’ n m t  t i l ls _ i  i m l m p m s _ ’t ‘ ‘ I  s ,ui msd s mf t i res , ’ pi~~1iIeitis

hmmou s _ I i i ug _ I r e a t Ineml t  s i ) i l s ’ s t i ’ s t’S - i ts _ I id s l ( hs i 0ul ‘ s ’sa nts’ ,Im s — ~ i s _ ’ m i s t s _ i n  i i t l ’ i S ’ m i i i h i s .  l u l l  I’’ ,Ss nt ’ ns I l l _ m i t  it’s it h i iit s t i u s.’tp. il
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CHAPTER 1

BASIN DESCRIPTION

PHYSIOG R4A PH’)’ The Oiark Plateaus prmr ’s truce s _ r I ’ t ime I nte rms _ mr  Ilug im la rm d s
,]i’s- isism n wi t h in time ‘s ’s ’ ats ’ n ; hss ’ d s.’,m i t ; u s t n  s _ mf m im a r urels

Geurg ra~ihttc t0I~ , t ime Nl ussn um i r m Ri’s-er Bas in is a large dissected platea u ; in ssrut h’ s ’s ’ ntra l  M ussumuru. Time ts _ rpmrg-
c e n t r a l  samp le of time ( ‘ inmls ’ , I S t o t l es , W it h us _ ru l  tt . tIme rap inm ‘s - aries I’rom u nu d t t l a t m t tg  I s _S it i i ls arid Or s _ mke m t Ian, ] .
\ _ m l t s m n m ‘ss’ m n ~iId im mse ‘s nuiil hs _ mn u pesm p ie. tumuch of ’ It; b urund  1 m m t ime bu lly arid hrs _ rks ’ hi nec t is _ n i t ,  r i te nlr,’ annm ; are deep hs
tinu d t ’nnr  e s t s . fa r - f lun g tuahurt ii ress _ murces . and s it ’e tu lth mmf enrre n uch ted iumeatider s .
s’s er’s- descni ptts _ n ru . Tsr bet ter  underst attd h iss large seg- This ’ I r u te rus _ i r  I’ i ,unnn -

‘ ,]m ’s st u nt Is s d p m n  m t dm1 in ihs m rims ’
ru iemit ‘f -\nierica , ‘s’s’ it lu i ts prs_ m hI e hns amid ps_ nte ni t i a l ,  a few Cent rai  L,rw hamt ,]s arid ( t m s ’, m I Piaim ns prm n ’ s  1 m m _ e s  ,m s.s . ’ m n m s l m m m g

hms iun m ,h t t ries si t s _ r~t Id he described , Is_ i pinys ical t ’ea lnu res am nd geogrti plii s’ I mn , - .un m m m i .  l’ irs’ (‘s ’nt r~il
[s-tr ig s l i _ ugmmmu.u lh ~ w ith iin m a huge quadrang le en closed Ls_ r’ s ’ s ’l tit i ds prim ’s - ins ’s ’ in,’ hm tdes time geni i Is m n nl l inmg amid m u llin g

hs ’ time 00th amid I l 4 m hu Meridian ’s tund thus ’ 37th arid 4Ot it pltt m ns in ss rut iu ea s t e r l t  Smnmutbt  l) ,u k n m n t s ,  e , i ; ter nm \eh rask,s ,
Partilleis , hit s’ basi n s ’x terud nm fr .mmu u h u e  (‘orut inem utt i l Dis’i,]e miorthe m uster t u Kt u m n s ,ss , hu(r rt hea sfe r l t  \ lmn n m ’ ms r u . ‘ ss s ’ s lei r u
f ’mrr iuu e d Os thus ’ Rmncky Ms_ ummtamn s sin the w est tsr time l n mw tu , arid ‘ m, n utt im ’ sve ;ter n ‘ mIt t tnie ’ i s_ m t ’j  . A ,] i ,m s _’cnt Is _u t hus ’
M us ’ u ms ;sppm ,]rathlage mini t u e  east , Ns’O rtisk os - most o f \I i ss s_ r mtrt Rn’s ’er in NeO n ,m s k, m , 1s_ nwa , , m nns ! h tsmrt i m ’ s i t  s ’ s I d i  n

‘m I m n m s t t n m s _ i , \ m n mn i n tmnud Ss _ mut hm Dak,rra . and ‘mVm’ srm ing. about Nlt ss sr u ru , Ihere is a it m rgc ,urea of ’ Is _m mig r s n l l m m m g  s lmipe ;

halt ’ mmf ’ Kimm ;as arid ,“.Iissmrtiri . timid smaller parIs of ’ deep ly mant led sit th u Inns’ s ;, ,  1m m ea ;t -s ’ e n n l r , u l  k , m m m ; ,u; a rid

Cs _ r l s _ rrads _ m. i s _ m ’ s ’ s .m . ari d Mi nu nuess _ r t a muiake up the basin. wes i-centr mt i \ I ss s mi m sn 5 - h hiere is arm e s ie n usm ’ s s_’ aretu s’ s_ rIm-
,- \ l t hiusug li ;iuimhl ttri l i es are common from locality to S iS htU g mr t’ near Ir , less ’ ! Is _s  r s _ n hl im n g p hairms ~~t hh m wide. g,’ nun lm

km ca ls t s  - s i u s e n s i t s  s _ rf  phiysis _ rgrap htc features exists o’s ’er sls rpurug s .l!!s’ s , Ms_r ing time ‘sit _ m I s ’ s _ s ims ’ , ]  hm m u hi , ] ar s - iii

brurad t in e tm ; . Thus ’ hasii~ is t uccum rdi nig l y separated into ‘mI m s s , ’ ms r t  and Is_r ’ sit ’:t ou t,] in nmmrt ime, ts ls ’ rri K, mni ; ,ms at r d
t u major pbs smn u e r .mp huic s l m v u s i s _ n m n ;  and pr mvin e es our, fol lows: s o ut ht east s ’ rmm \e t i rask.m - t here a re ranli ung ~5 m c_ is it’s huc h m are

dm ;s eetes !  w t t  It s i t - c l !  enu t reru ch med d r , i mim .s een
Major J)ii’iswiz Prorinee Time Greti m h’!ains prs _mvi nucs ’ mrf time l r ur s ’ nu s m r I > i .u um ms m s t ime

large are tt hetweei l  t ime Rs_ ’c kit’ Mi s s _ u ms t t i u n n s  s l im thus ’ ‘s’s s ’ s I
Rsm ,’ ks \ lmimsb i l a um t  S sts ’nii Northenn R mmst k~ Munut ru l t i t nu s ari d time (‘enhr a h [ so’s l_t nm,l s s_rn mO e ,‘a s I ,  -\ tm s r t bter

Muddle Rmm s’ kv Mmm mt mn l , m m mi ;  smm hd ivtsiu mm n s _ mt t ime Great Pitsi nus prs_ nvi ncs ’ in , m s Os’enu n mm ad e
\ ‘ m ’ s m , m i m m n n s i  Bastni . ‘ ‘ -- ‘ f o r  tIme pur pm mse s_it dess_ - r mh m nu g mire .m rs ’a:  II I (, laciams ’s l
Smm tm ih uern Rs_ rckv Mm um uni t tiun s - - ‘- Plains . I — 1 t’ntg lt m s_’i ahs’d \im rl h e r n m I !j mmms . ( , s (  \ ,m m rim c rri

li i ter ims r hl ig iuland s O,.ark Pla te amis h igh Plains , (4 )  S s r uhhm (‘s ’ imtra l \s - ls n , ssk , i  I m n .;; ;,‘ eln , i m m .

Inute n imrr P lo mirus Greal Pltt nn is ari d I S )  (‘ s’ r m tra i ixa in so us Rs _ r hln ru g i’ !,uih is .
(en t hra l Lowlands The G14i,’ t oute d l m l .mu n ns ;s_ ’ s. I m ms n is .m h rs mt td s’s~pa n mss ’ ~sf

ger i h hv rsmU un ug ls_ r pog rt ip iS~ s ’x tdi ld i h ig s’ . m ” l ’ s ’ s  a m ]  In  s i m m th is’
I-mgure 2 sl i ms ’ s ’.; time lm t c a l tmm hm oI’ each s _i f  l i m e prs _ n’s ’mi us ’es Rs mc ks’ M s m i m n i t 0 m m n t ’ .  across nm mr th s ’rhu M ,n mnI ,un m .s  arid nm-

b usIed.  ,‘Iuduimg t h m m ss ’ 1 ns_ r r t imnn t s  m r t  \‘n n h t h s Dom ks ’ ha mini,] S n m s i t h
‘I lie Rimek y Ml r ur i tat ni  S~ s ts ’ nnn  s’ s u m n s m n t s  m mf t i me nmsr unn r— Dt i kmm r a Is ’ irug n t u n r t i m  ti n ,] east m l ’ lime \ l m ; ; m ’ u r i  Ru ’ s - em.

r a n n m , n h u ;  t s m e , u  h h t tu h  tur r i t is  t ine rA s ’ s t er iu  hmr it ndt i ry ‘f Ills’ SI rs ’, m r nn s_ ims s s ’ s _- h s s r t i  t mnr, l s h m ’ tt imta gs ’ , urs _’ ni mu l ‘site! ! d sl ,m li!isl t ed
wahs ’rshed inn Ms m n t h t u n m a , ‘m ’ m ’m n r n r m t n g .  and (mm ls r radsm , h im ls  e \s _ ’e lnl ru . uns ’ .ss _ i d i ,ns_ ’e n u t  h u n  the \I u ; ; m i uii n R i ’sen arid ai smn t g
sil s ’ m ’ . n n n m n  i s  ,‘htirti,- t c r itcd Os- a l r en ’ ru a tm n g pror imi ne hi t in m S nm uim - sm m t i i s ’  s m f Is larget I r m hm m h , mn n s ’ n Lmn ctnl shrai ni ,m gs’ us s_’ iutetl~
fa in r omn mgs _’;. i n t I s ’ nnu iu m ui n i ) a t i l  htisint s , t mni d ns ’ l , n t l ’ s’ ei y w m d e mit t , ’  ps m h bu ln ies _ s n n r , m l !  t t i l s ’ t i l i m l h e i i l  lakes , ot tu d _ m I’e’s’s hanger
it _ i l l s ’ s ;  ,n t n n m u~or s u m hdr ann i m t g es. I - I e i t t u m m m n m u s  ra n ge t ’rsn nmi per nnn : imns _ ’ mn t  i tm k e;
a hsmim t 4 ,001) f e e t  Its nrsmre r ima nm I 4 ,)ifl) I b s _ ’s_ ’ l  t uh , r ’ s ’ s_’ sea This ’ L ‘ mmg l _ u s _- m _ mI s _’s_ I \ , n n nl u ,’ rrm I’ I,umms ss ’ s _’ I i u n I t  s.’sn m np nn nes
l,’’s~’l, ‘m I m s u m  m m l r th mn t m mr is ’ ;  i t S ’ s .’ sheep gm ’ .u s _ i r s’ mn l  5 antd gs’ iu- rime h msu as _ h run ll miug tire -a ‘sit s ’ s l  m i t  h i t s ’  \h ms ; ssmur m R iser unu
s _ n _ i l ls V ’ s hm _ u 1 r s ’ u I cluar i i mel s The shr e t u h u is tre quen hl s 110w \ ‘n~ t Im and Ssr mmh h m I ) .s k m n n . u  II .51;,’ it m, ’ Itu,Ies m l i s m n t  smt  h i t s ’
t hrolmg hm ‘ .m s _’,’ 1 m s _, i mu~ , m nns h e f , m n s _’ l i n s _’~ eu l e r  Ihie plainu ; et u sh er n r bi ,u i f  m m )  ‘mI, m n nI , ,n t t  arid n t l n rh lms ’ ous hs ’ m iu  \\ 5 s u iu i i i l g,

its n . m ,  the s l r s ’ t O U  g i t i dme n i l s a r s’ s s m m u s i s _ ! s ’ n , u O ! m  t ia l le r .  \ u l n n m , ’ n , ’ n l s  st i uti l l  t i l ls .st s ’ , u ; . b i t t t l e s , tints _ i !mm ’ c l s , u~ ks re .ms.’h

mu
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FIGURE 2

PHYS IOGRAPH IC FEATURES

I t~~
-—--

-

~ \ 
,‘ ‘. M I SSOUR I PLATEAU.

- 

1 ‘- -~ 
- 

GLACIATED

KORT HER)0 #
ROCKY MI S 0

~
, ~‘:;~ 

O R E  * I “

MI SSOURI PLATEAU,
UNG L AC I ATE D I

- 
I N T E R I O ~R

* , , I

MIDDL E 
~~~~ 

‘, 
“'\

ROC KY MJS “ ,. ~ m1 BLACK
-,
‘. / 

Ht LLS ,
~, 

\

it 
- ‘ - -‘

‘I 
~~~~~~~~~~~~~~~ / 

__.__ __________/ 
—

--- —~~ ~~~~~~~~~~

- sr~o m us s _ s ~
‘m_ ‘ 

-

‘ SbUTH CE NTRA L I
SOUTHERN , 

HIGH PL At N ’m LOES S HI LLS L O W  I, N D  S
- ROCKY MIS - P~~K I N S  . .~~~~~.

CE NTR AL KANSAS~~” 

I N S

D~ N N K

“it’,’ ‘- . - ‘ ~~,i~~n.’ ’ n , ms. ,  nn ’ . p U S

I I )  



,‘!s’it’, s t u , s nus  i t ug h t e m hhuommm th is ’  mm eu s ’ i . ui  Is’s’cl “I mime piaui i s .  Suhh ,snt its ,m n n  n s . ’ s p m m m m s !  tam t hus ’ d i . mt s i - i g m ’ .i is’t5 ‘ ‘ I l Ime

.- \!I ht s_ ru g it the areo s _ms a ‘ s i th i sm i s ’  us ms _ u l luumno timid nat l ie i  s I ms - _ i nm u m m  s l t eanm u s  ~s s nai uu s ’d an ud as t l l s i su nou ted  I))

t i t s _ m nmnuug hm ! y dussects ’ ,]  Os sm reo s mmus , t hs ’ne tire sinaI) , meanly  Ing une .0 Sts O rs ’ g t m m n O m numi dot ru e n genseroul l ) c s _ m r t t s i t t l i  i,i this ’
level ou i s ’ , us omi this ’ s Im s ’ o s lu i  ,] tv i sts ’s osnd mu f ’e’ss n e ! a i t ’ ss ’ !m s msl sh , tsm i i  h m m s m m n s _ h . m m s e ; , r u n t  a re d e lmmi s _’.mle s ! O s ,- , m s s m n t s  mimes

lo u rge a r eoms ml gently rsr hl i rng re l mef ,u ie s c .umt e re d t h mrm sm s ghm -  se lected I n n u  s i , u t u s tm c ab  , m ’ s t tml a hi h ls  amid ecs _ mmus _ rumuic  a n ta l m s ir , ,

smut t i me s ec t i s u n .  Bou,]ianm ,ls ,ur id c a i m s m n n m  .srs ’o i s s i ccmun almu n ig Tim e Slu;~mm i i r i Rs ’ sL’n w h ich c s u nm mprmss ’ s mmli ) ) mite ~~a ld r ar ea

thus ’  \~‘ l m n m e Ri’s-er ri S umm I t Dt uksmt a , Litt le \h isss _ r m tnm R m s , ’r m l  t In ,’ \ I i s ’ . m n t i t i  Rt ’s’ en (a i ssi i m u a m m n - ’ . I e u n i  r s ’ s s ’ m ’ s m n u n ; I  frot um

in \ ,mnth 1)oik ,ita , tumi d nt t ime h i a t u s  o t sl j , is _’ett t Is _ u n it,’ llm ree F ’ m r ks .  M, mi t t . . tsr i ts  ,‘ sn u mt ] mt c mucs ’  ‘s’s ibm h i ts ’  Mussts s -

\ h i s s , n u t n i . Ye! l mm wcls i i te , tint,] Pms s ’ s , ] s ’ m m i v , ’ m ;  j im ‘ m h m m m m t , m s u , n  mp ps R t s s .’r, wi ll ms ’ c e ts ,’ ;ps’s.’ ia l con i ; t ds ’ n o u tmmsn m I n n  hm yd n , ’ -

anu d W m m m it t t i tg .  l ime lIlotck Hills area is m mi m m sin r ha in s sm s s amid lnm g te , uI  a i i ou i\ sns aims! this ’ ;1 is ’e mt s! ss ’ ms is ’ d ;  t i m . i t  1 pn u nsu de s .

huo ms ‘s ,mri s ’ sh sm u i l  e m m u m m i m t m , n m n ; . Slu m ps ’s a ne stee p i~m prec mpm is i mts  ‘ ms a ms _ cite s _ t i ! rule , us fs _ ur i t ua l m mi nn h mere m mm ‘ s ’ s s h l  Os’ ,ls” .mmu-

a n s I are ivp mc ~s ils c m u ’ s en s ’ s f  ‘ s ci lh u sb u s,]; s_ if p s m m i ds ’ rs _ rstu ~ ns’ . u m o s t s’,h ,is tam w h e t h e r  ml i s  Os suhl’m ,isi it or Om slt!nr s ’ ms _ in ’ iS

n u , s l m ’ s  e gros s ;  t i m Is_ eels ’ s ;  ar,’ ,Ss . t unu s l hare , cm ongg s rocks ,

rIme \n in them th i g hs P b o m mmns  ss _ ’m_ ’ t  m n n m u  sh ips ’s geit i lv soc Io.ECONOMIC CHARACT ER ISTICS
s’as lwoi rd t n , n n l i  r ise Ru m ,’ k m \ I nnm i r ’itau i m f’rm mn s m sit n t s _ m m m h ’
m_ ’s ’ i S h m , m !  ( s , ls _ nnad u r amid s ’ umt t i u —ce n l t r t i i \\ s mm m r i i r i s ’ ,  (Joe point D u n n ”  time O ,i ;Sin 5 d e ’ s’ e l s_ n p mii s ’smt. ‘s’sa ter _u isd sp it e I
s _ I t  f l i ts ss ’c t m m u n  s’~ ts ’ um dn s’,i;Ii’s ,ur d tiers’;; nnm n r th m - cs ’ nm m rab -b i n d  I bait’s’ hee nm t l s s _’ prumie n t t s n ’ s s ’ n’; s_ n t is _ n is’s t h u . Vu m m c m
Seh n .i;k,s ti n ,] s, nmt ibm’ s ’ s ’ ii t non ! .“m s n m u t l i Doul ’t umi tn . T im e ploum tt s i ns ’ ss’ t ’ ’s ’s ’s! _ s s this ’ p ns mn n _ n rs t ru eamm ; m l II - m n i s j n  n m l a h i s _ s i t  iii this ’
chart icte rmied Ii’s nm s _’ ,n u i s  les e l  tsr ro lh iuse to m hls ’ ian u ,i s w t t h t  . ‘ - . -

- ‘ , earl ’s 5 s’ars nI d s ’ ’ s ’ehs r put ier i t, as is sI t hi app - as _ emi t  t r s n m t ime
hu ll’s to rsmu szi s t m rmnke n i  , um ca s : n hs n n mut  thus ’ ‘s ’tul! ,’s s i s ids , Str c _ u n ms ‘ ‘ -

— — ‘ pns ’ss ’nl’do is lo,’ ,m l i m s n t  ‘f time m nn a t nsr  pn n l iuu !a t t s ih t  s_ - c u ter ’  nil - :

dns;s’s’ m m m n n  us ‘s ’ ss ’!I s ’ c htt rm t m s l m e s _ i sit tOt h r s_ rt t s_ I s n nm m mnhl l  ml i ’ s  Sd ,’; - ‘

t i m,’ O , m s t ms ,  Tm ’ s _ l o s ’ s - as in s c s t e n s  can s , ‘sit ,s Is ’ m tmm m , t n .s _ I is .s _ t l t L lms’ ,
bets ’ . s _ s i t  hIts ’ larger sin ,mmi i,u i o s’s , t ! i s tun t ~ 1 st ibs hm s m ; msu mm iii - 

‘ -

- i t i d t t s t r ’, - ot n u d rs’,- rs ’ ah us r ru os ’ . we ll a; s po ie s_’ ( n i l  lou mnd is s t i l l
t he ) s m m rt l me n im h I t ’ a fn  Pl,uins ss’,’ t n s n n m  5 ’ . a l o s i s ’ s’ am ’,’ ,s s _ nt  ‘ -

ti me , ] s_m nt tu n anum I , us. ’l ,mr s in mite d e ’ ss ’ l mm h i nmue ul t  or t’ \j ’ ,m m l n t , ’t i  m ’ t
sandh m m ll s nit imum r ’ I n - c emr t  moth \ e l m m o s s k _ m

mUm ar etu s ’ c m u m m s r s m m \  - I Ins’s,’ n s ’ ’ m ’ o t m s . s’ ’ ‘s u n ’ s  I n ,miiu pitics ’ s _ m i

Time S ,m s t i i m ( s ’u u lr tt l  \s’hm , m ; k_ i  I mess s,’,’ t mm m ni  n m , m _ ’ !s_ sd s ’ ; a ‘ -

- pla ce. _ ms di’ s’; t ime pm s ; nm t! _ ul im n im demismts mt t ime M i n ; , n m m m m
surua ll ,irs’a us im smrt ln ’ s ’ s s’s m s ’ s n n  k_ ur ~,t; It us 5 mm aneom ‘ s ’ s i t l i  ‘ ii

i t , i s t i t , sm i Ih uat t i re h ,mnmmn s ’ s _ s m t ! s !  well lie ,]s’n,i’ ihs’d as m u
nmetir !s !e ’ss ’ l  plaint ; . m i s U m rm ’a ha m s_ i , ai ls _ i l i m i ts_ t  t t t i r rsm ’ s ’ .  su I t-  -

- 
‘ 

‘ , mns ’,s s _n t l m . m n r sn t i s _ m n i  he,’auu s s’ n b h i t s ’  ‘sit i,Is_’ ‘ s o mmm t i m i s ’ n m mm r I te
Jis;,’s’t,’sh irla mn t i s rs ’ lm umm , nnu l s  t i m .u t t u m m m i s  s _ l i ’ s I s _ !m’; l’s s_ ’ t i ts _ s_ ’s_’ui ,n . -s

u t ou ts u roub ens - mr , ’ n imur ,’ m m l , Despit e time si/ C tumid s.’s In,’ u mres unt
roi t lter cmniurp ls ’ ts ’  pou t len t ml  dm , m sm io iuz e ; , -t ime hnoi ’ . nri ,  t ime p n nm l n l s ’ i iu ’ s  ammd desire ; m ’ t  the ‘s - p Ie a re

t h i s’ ( s ’ r i t ra l  k ,m m is, us R mm l h t ims ’  I ’ ! , u mnus ss’ s ’ I i um n ms s. ’ s.’m mpu,’s on
res u moi rko s O l s  ; mnr u l tm n -

i_ ir is _ c area it t  n t s _ m u i i u -s ’ e n i t ro i !  k_ u n n s ,m; S s _ i n n m i s ’ l s  n ’ I l m u m s ’  rs _ s _ i i s’ l— I h m s l s m m i m _ _ s ! f s  - l im e ptm ni is ’cl; l ,i,’ s’d m ir o s m i ’ s  1 ’ numh i lemnn s  s m t s . ! i

pr s ’d mm ii uunuoi tes uS ’ ss ’ r  t iue niorm hs ’ m ii  tint ,] ‘s’s ,‘ sI s _’ m n p .t lm ; n i t  th is ’
t in  In , nni i i 1 i mmr t .nl lOui ,  ‘s’s , tt m _’n . lmm dmamm ; . I n iu s l , h s m m c n m mo u i em ’ ta hs , tin,]

, nneos. ‘s vu uh deep ly emnln e n ic l iesh s _ I n s t O i C s ’ ;  osnt s _ !  ,s ,’,’ _ u s n m n m u _ s !  - ‘ —

- b e i s c m r t s ’ .  ‘‘‘ I l l s ’ ni l  ‘s’s’ h n t ehi  mi te s ta i led l s _ m  s ,n! ’s ’ s ’  I s _ ills - \
sr i r a ms _ m t i i  ,it’s Is_ h,’; hems ’ s - s e m i  m s _ s l u r s l re t u n nm ; . ‘s n i m s ’ . ’ I i is ’n plo u t h i s  -

s_ i ,’l e l t l l t mns ’ s I  ,‘ t t , n m i  t s _ m I t ’s’ s - s _ i t t  t his’ l n i .s mm m s _ snm sf t , u, ’e mb ,
,is’,’nl 5 m r  t ime sm ‘ n u n  lieu ni ouit ,i s mut  is , ’ ,i;ls’ mu p_ in 1;, - .

sn i o m mi s  IiI,uhss_ ’Sn ; ‘s’s _ n ’  I t s _ n h  n mmads ’ umit ul  at her l ime 1 ‘ s ib Vu .~~ -\

s’s ’ I i t t i rs’ lt t t ,’ n hi t t i h i m ’  ‘ ‘ I  this ’ e _ mm i s — dou s  p imr h s h s ’ mmi s  nu ll
, , ‘ mmt  n u ’ i sI t ime ps_’uip ls’ , ;s _ us’ im i s  1i ,nl ttm, .s! h s _m m i m i darms ’ s,

Study Areas s-h mui . s t s ’ s’ss i l s l t l t s m i t s , s_ l s_’m i;t i’s s _ i f  r u m 1 r s _ s b o u t m , m t m , ,ot s j  n i l ’ t . n m t s ’ C

t u n  se rV t 5 ,’ ~dim l er;.
ite ,oi min ,’ nt ’ this ’ Iiiuiuieliss ’ s u e  ‘ ‘ I  ihis ’ ‘mIi;;n ii i i i i’~i s_ n - II 5 t m s l e m s ’ ; t t m l g  I nn  h o ts ’  hit_ i l  thS c s.’ u i t s ’s a l s ’ m m g th i s ’

Boisi ut , h Its’ dis _ ’,’ m n i l \  if i t s  s_’ lnn i i tuI s _ ’ aims l ms ’ ;, ’ urcs ’s , _ s imd \t m ; ’ .n i s_ U t R i ’ s ’em ’ , a n m d sm n t n us ’  ,m f th ,’ m i u sm nu n m g cul ls ’ ’ . gms ’’s ’s I’ ’
dustr ibmutmun ni  un f t h e  ;i m m pu l .t nm sm n Ills’ mr r a t s ’ i t t t h  ansI bmimd t t i g ;  i s ’ g t m n i m, i! u m m m p s _ m m t ~i n m s. c . bi t t  Os -a r id -han s ’ s’ . th i s’ e , m m n l s ’  s’dnlI ,’ i s  -:
III thus .m ; m ps ’ni dm .s tire pm s’ ; en i ts ’ ui ir~ smubbasmims m m s iuh’ dud nu t nl .

rs’gSn u In ’ ~. ,ms Iu’ ! !  i ts ; R , unlrs n ,i,!s so ,m i tse m!  l ime d . ms ts ’ r m m g_ n i s ’’sit mm s.’ mm us ’’ I ’ m  ds _ i i m m u —
mm. m ts ’ Ib m ,’ c m ’ nn n ms ’ n s .’ s_’ m l  t i n,’ Ot i ’ mmn , I’ m m m nn, irm l s bs ’ c ,um is ,’ n t th i s’

.-ldop ed ,Suhhasn, s ’ . s s t - ’ s ’ s  ,‘~ t , i ! i g n u m l n s ’ n m !  s ’ t  t i me mm mlii i  m’ tit l~n’ ou s i ;, t h e sui’igu tu ,ti

.S~zibha,siiz -lhhrt’m’iaiion s’, m n n i m m f l m s s  ,mn t ’ , m ’ ~ m is ’’s ,’ imn 1isid , mI ,n n i g  i t s _ u i .  I mm slt i s - t i n s ’ m hi a l s_ ’r

s’,’ s mi Iu l I i I i s _ ’ n,’e s , m n s  s r .’ _ i ns ’ i ii ’s  i t  ,‘_ i ’ b - \ i t ,’sl ;Ilt }is . i s ’ t s ’ s s  -
s

( ‘ ppem \ I i ssmu ms i m River 1 r i hm i f , i n ’ me ; L 1npe n ‘ m l u ; ; s ’ m s rm t ime h’mti s tn wu t h ‘l ie ,nI hIss ’  C,ils ”sit i S  c l Imes , t i  hire s ’ .m n im’ n I n

\ ‘ s ’ I lm ms ’. s l , s n i m ’ R mv s ’ r  Y s ’ l l u m ’ s ’ . ” t , m nms ’  es_ Igs’ . \i,m; t n u t  t i n s ’ ‘‘ it t i i s’n ‘ i s _ i t s  nIli l  çis’ m n i n l  a nnd n i t _ i ns )

Ws’ s l e n n t  Dosk n ml , s  Tm i h um ,um i e ;  Vm s ” s _ Is ’ ni t  l ) , i km nl ,s per fu m ru u m ,ultnu”l t ime s , mmnme I t t i u c l i u n t l s , O n u l  mts _ ’ nm s ’  ht ,is

l’o i; t em m n I), n k n n t . i  ‘j’nih um t, m r m s ’; I _ u ’,ls’rn t l )ak s_ntt u , n l l t , m ,  I,,! hi t , ’ u m i ; t m t u i l i ,m h is ,m rus _ h t n m , f n u n l n s  n l s , ,s.’ss .mn ’ , I s _ l i

Pho u i t s ’ , N n s n l m n o n n , i  R i i t s’ m s  I’!,n m t e - ~s u, n I i r ou n ou r e g ms _m i r .m l  d s m t m t m n s , m l m m s n m ,

Nlmddh ms_ ‘m Iu; s sn mu r u I- (n ’ ss _’m I r i hmS la r m s ’ s  ‘ m h i m lm h Is ’  ‘ mI u s s mni i n t  I bts ’ t ,u t in ,’ ; .ini,] n, nr t ch ts ’ rs . I s ’  .5 CI,’,iI s_’\I ,’ m m l  hi_ i ’s ’ .’
K , mums o u ;  Rm ’s ’ s_ ’n Ix , si i s. ms h,’s ’ nn ib Is’ (‘ s it th u m m ’s’ h m mus ih m n gms . _ n I  5115 1 5 i5 5 ’ s s _’iIi,’ !ml  s )  Is i ,i , i t s_ ts l

I sms ’ s ,’ m ‘ m I m s s m m m t n m  River ‘t ’ n i h n t t _ s n m e s  I n n ’ s ’ s’ n_’ l  \ I i nsss t s i i  b u m  _ n m u  s ’ , m m u s m m n i n m ,  mmii, ] s ,n s.i,,ih ‘5 s t ,’U’ b i l l s _ S t e  _ ss _ h _ uph esl Is ’  h i s .’

~ 

~~~~~
.-

~~
_ . - ‘ .— -~~~~~~ - — - -~~~

-
- _ _ _



- ~~~~~~~~~~~~~~~~~~~~~~~~ “

FIGURE 3

SU BB A SI NS AND S UBREGION S

1
(

~~~~~~~~~~~~~~~ 

\~~~~~~~ 

±~ _
~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~

/ 
- 6

-

L E G E N D

“ n ’, ‘ ‘, - “ n ~~~. .._ __,,___.... S L O t . ’ N t ’ ,i  S in’l

I . P~~E 5 ‘ . ‘ S S3 nm mu s _ n  m m  ‘5 9 u S S r ,
S~5 un.tS. , ’i 9 . ’ ,, ’, ,ti’ ~~~~~~~~~~~~~~~ ~~~~ 2 n nsLou, Sr . u - s _ p

-a ‘rs _ S T s _ itmm L’it’. t ’, A T s _ m l , L ’ t . ” s S
s t A i r  -s ‘ t i,, ‘-- ‘ ‘ ‘mt. ’ - n — —  E t . S ’ i r , r ,  ru~ ’ lm  r f l ’ s tm s_ s

S S L A T ’  n ’  a ” — t . s s  P , m m s

9, ~‘,im mp~ 
S - ‘ i  DO LE ‘- ‘ I S S n ’ uS ’  u - _ u s  T s _ ,R nj ’t. 55

‘s i rs .
S LOrd ’ n ’mS$O , - ’s s u , u s .  Tm , 9,’Us_ - E S

12

_ _ _ _ _ _ _ _ _  _ _



- -  - -~~~~~~~~~~~
--. - - ‘ . .

~~~~~~~

els ’s mm - ‘ m m m i  s n  ii ‘ i t
’ ii us. ’ p i m n i is . I It ‘ :u , ’ 1 ,~ ! m~ 0,11 inds I i - - e m i t  mu , ’ nm n i l ‘sit u I h,u i t -  ,u i’n ,- .n t u n i s ’  im p ‘ m ,  1 1 . 5 1 ’s ‘ ‘ 1  ml  m d i i

s u m  i t s ’ ,! s _ s n  iii,’ em .u , un  ,~~ - ‘ I b u s s ’  s i n ’ - k i i i  m n ,  is ’ . ,  1k m d  - m l  i t s  i s _ i l i u m  e sit ’ s. i ’ m ’  ‘ii ;

‘ u u , , m m m n , ’ m . mn ‘sit nun m i ’ ’ i i s ’  . t n u i m n i s _ t  l l m s ’  i , ulm s u n ’ , ‘s l m ~ iie I I ns - s s s s ’ i s m ’ s _’ .,,i m n , n i m m . . tt~~1 m s~~ i ; ‘ ‘ I  m i : i s  ‘ ‘ - i n  .m e  ‘in -

,‘c , ’ s m , ’ u m n i s .  ms, n u t  t h u s  m im i t i n s  tu mI S d !  u i t . m t s ’ n I ,I l t / e s _ I  st ,f e i c s _ b  m i n i . :  s. ’ ’ s_’ , i l i . , s l m~ , mm , ! : m u m t P  - ml  ,s.,, ~ 1
l n - l i : ’ ,ul i- ,-g msusm , i i m s i mm m I n i m  - i t , , -  a j ’ p . n m s ’ i n ’ I i i l i i i d  I n s . ’ n c l , m l i , m m u n b i u i r  in b n u i l a i S ’ - n  , : i 1 ml, ‘, u l m s ’ i , i  , uml m ! I u , s . s ’ i L m e

c,u i lm  ;s’ I t  l s ’m l ts’lil s l,i\ s I i ,s s  s i c ’ s  s i ’  sps ’ ml I i i  - - ‘ m m m c  i i i  lien
h io is ~s.’ i nnmlunms ’ , n I n ) m i l ~n sms p lum m ’s I hs’n s _ ’ m u ;  I -  ‘mis ’ “st ‘ .1 .1 ,- l in ns ’

‘sit in i s mm u S C  I’ ,, ‘.~ mu I li nt  l Im e  m i s _ l i ’ s  ml  i i n ,  nI i n  ‘ ii i s _ f  Its ’ al ’ s’ I ’’ 
CLIMATE

s . n m i t ’ r s - i h i s  m ! s ’ s u n u~\ ‘s’s i t l i s n i u i  m m m , n t n ’ n  : m n i ,’il,’ m e u m . , - m m m i m I s , ’
lest m l s ’ C i d i \  mur m in I  s ’ s s ’ s m.’ n m u m n n , ’ i , l  l i m o s _ s _ s e n . m i n c m s’ is 

I i n s ’  e t s m i m ,,m , sm ull s s u  u I m s ’ ’ m ,s nt il is  s _ ! e t s ’ i : , n t n , s _’ mi u . m m s ’ e i s  ~~ .,

m 15 ,m ,i Is.’,’ m u i n g  mm m l l bs .- p l m ’ l ’ I s .’ nn i n  i t ’ I n i m ’ l i  m n m ,lm s _ i m f , i o ~~s m u s s ’ 
In,’ S l i l s ’ n, m s l i s i l ’  ‘ . t  lu’ ,- ,’ ‘s ’ I s’,n s u m  -m m,msn , ’n ‘s u n , ’ s . ,

I n s t i l )  m s s m s l .n m n s _ s’ I n m ’ i u u  d m i s s o s n u m e  ,s ’s ’is ’l ’s , , l m s _ !  c s n ’ s c n u m .  
- c i i ,’  n ’ s , ’n  l i m e  i , m i l ’  - ‘I ‘m l. ‘ s u m , ’ i i n ,  \ , n~ t l  h~~ I n ,  . i n i

s u m s _ m u . I m u - . m h i s ’ i ,’ Ii ,m; t ms ’ s~ n ,n m s ’ l , s . I u n t s ’ n m m  ‘ i s  s m ’ i u i s ” s i t h i , m t  
i t s _ u  t i m ,  m m n n t m b n s _ ’ m m m  ‘ l~m t n eC t- ’l ,~ . l i m e  .uum t H , s ns ’s

l n o ol,m m! m .\ m , ’ a! m I nus: his l i n u s O , m ; m n n  ‘ s ,um!s. ’ nml ; i n - ;s.’s_ i nu , e Ii,,’ 
mn u it. m ,Is ’ sn u b p~uss s s s ’ m m i m e  ~ s in ,  i h u m . u m g l m s ’ m , l  t hu ,  m s . ’ . i i .  ‘ s i t m t l i

i s _ it il s e miss ’ , n i  g ,n ’s s ’nn iu’ n , -nj i ii l i n t  mm sls’s.i s m n i n s  it s _ html, ’ ,s ’s ’ iI.m- 
li me i , tm i l t  .i m i  l s ’ I i m I n l i

~
t I s ’  , ! , n m n u m n l , m m s _ ’ iii, ’ ‘sss’ .n t l m s ’ m i ll  ~, i m m n S u s s ’ ’

I ’ m  m m m i , ’ g m ’ i t c i i l m n i c n i m  h e l p I s ’  s nm l ’ se t h e i r  ‘ t m n h i i s ’n i i s , 
m m ,  thus ’ r u i n  .m m n , l n ’ n t n m n n , n n  in ’ s ’  m m s _ s u m m m t ’ m Ii in I l m i s  ss. ,ms s  m m m l

I Is ,’ ,n ’e n - i l l mu m  nl  ,‘ m ’ l , n  ‘ nu t s  mum si m m n i j r s  mm u ,n n u s n t in ,’ 
s_ It ili um i.n i i ’ m  i - - I  l ie n u n  m m , is ;s ’ -  , m mu , !  li,- i~ - m m ’  sI . s . t t s  m l - .

hu .ms i Ii i s  s. m ‘l im p u s s n i  n t  mum .u mm ’ s  m l , ,  ‘ m m - n m  nh mu I lls I ,n immu ne i s  
555 ; , ’ ,! m m ’ s i n c ’ i  ~ . ‘ I i  is _ I n s  ,it t i m  :,ieii n i l  i s _ I  its I u, l ‘ u s  ‘ n ,s ’

s_ i s’ ps’n mm l s_ ’ mm I - m ‘m t i m m u u j  m s i s  i n n  t u n i s  ~s s si sum ‘j n t Is’s I ~ 
t i , ’ m~ in P its s ’ ,s l In, ’ : nec n m m s ’ n  5 it’. i i i i n n  i s’ m’ . m s

pi s ’ s_I us. is 1, .m i .m  lg s ’ mis _ e n Cs ’ m i s ’ s’\ P’ ‘ i t s - mi In ’  ‘0! ; usfs ’  
I en i n t u  m ’ s i i  s. mum -si g i n s  is . . n  i t  . i l l ., ft ft a is i i i .

! t i t s i k s ’ i s . t i , , l i s _ i , h i i , s l l m  Ih u, ’ t o m u l m s s ’ n  ii ,u s I n m n i c  e m n i i i m , n i  s n s s ’n 
c m i ’  i s ’ i n e ; ;  tO ‘Ps’ n .,, il, ‘ ‘ m l i i  t i s s ’  n m ’ I l  s. d J i d ,n n  -m m m m c  01

m m n s h n s s t i \  cn I m m l u l m s ’i u s . c s m h l s ’ s ’ i u i t c ls - s ’ I t , ’ m l s  I n n  m ! s . l s ’ m . , m m m i s’ ,m 
i l . .is’t ~’ I m i s  li,,ili; l i m i t  t i l t ’ iii ‘ n m n s s e s  f i s t , ’ i n ’ s . , ’ nn  \ , i m i s’

‘ I I  is bn m h i S s ’ I n n u t u m s i  in  m l , ’ .ms, , s ’s ’. I Is. i ’ n ’ s i t n 
, ou m s m l  l ime, ’ Ire ne I b m , ’) e ac h ,  ‘ i n s ’ i ,; I mu  In s ’ . , n n s i u i ms_ thus ’s,’

it ’s m m ,  m ’  -s I i s ’ s _ I  l i n t ’ l. mn i,l n ‘ ‘I t hus ’ iu . m nu nn omi u s _ ! i t, , ’ s i - u i - I  u m~ s- . 
a ,‘,is , m l - ,  ,, ‘ i  0,i’ss ’; in’s , ’ ’ ’  i l l s .  i i  ‘ ‘ m l b  Cmi  i ’ ,u i i ,nI ’  he

hs u s ’ o n l O ’ ” s s _’ m u n n lm s _’ s _ u I s ’, ’tl i l l i u i i , u n i c ’ . sun s! s e m i t i c ,’ ’ it ’ss’m s ’ l” ,i5,’ s _ ! P m c s . t m 1 ,i u u m n i n  o m u , , s _  l l n s ’ n i  mm s i s i s _ i s -- i I s ’ s  i s ’  - i m , i l C s . m~

m mm l ,s n n m s ’n I s  s I n s !  O!e , m m  ‘ ‘s t
_ _ i  m m ,  lu , sies ,’!n s l n n i m s ’ m m l  m l  

s. ’ ’ l m s m . ! ,  s i nk i m n t , m n t g i m  s . n , n m l ,n , i  ‘ s i t mn l, It,’ i . i l m , l

! t n t n n i n , !  ‘ g u , ’ n u ;  ‘ m u  us’ \, , l,, , m  ‘ mu - ‘ I ’ l l u s ’nc i _ S t - m s ’ s _ s  
I ’  u s i t i t t i m  l’Cs ’ ,uI is s.’ ‘‘I m l ’  m m u i m t c s m l l i m m i s ’ i u t . u l  , - n s.’ ,u ’ ms ’n m die

h,m it d s _ n  I I I  ml ~n s I .~m i n , m ms , m mn it - ‘‘ t ie p u s s I r is. mu ; ‘m Ol ts _ i mm is ’ 
ti .s si , n \ ‘s n  td is en ‘sit C,ii lies lli ,S I’ k n un ’ s\ ~ , ‘, n II; t lm ms. -

hi , ism um ‘ m i s s  I m m , s t m n i n ~ ill,! , \ t l e i ni , ’ s ‘mi ; , s _ i n s’nc .n l s ’ ‘, ,m u n , i l m , m m s  i’e i iti t s.’ e l ’

I l i ns ’ n iC l n i  I m s.’o nnu ’ p tn. ~
;
~ . 1  i i i , ’ ,, ‘ i i ’, is _ mi li e ~~~~~~ ~ 

,m i s’,u - it’s n t i s  s m Iii,- ‘n ,is m l u - i Is ’ t  s m i s ’  I s’),m h ’s s ’ fs s lu g mm si

tit us  m i t t , 
‘I su m, n ns s.’- .s i m ‘ mu - i t  ‘ m i s ’  ft m i n i m  us . ‘ mm s n in s ’ I i n t l  

‘‘ ‘ Is _ I “ s’n i ’ i  mm ci n u b ’ t Im ,  0 sit u . ‘s ’ si, i l,’ nil ill Ii mt~n ’ ,m n, ’ ‘ii m i m i )

s t I i ts_ is_i, ’ f m , ’ b u m s _ b I l l  us  ‘ s ’ s ,’’~~ ’ Li ,.is ’bs ,‘ m n i i l .n us  es_I i i  s m si l  l l ’ m n  
, umns l li nt I” min t :  i- s . m ’ s  , i m m m l  m I m i ‘sit mis _ i ’ s  - ,n nm , l t u mm i i  m m m l i  is

‘ s ,s m i n m u s s  i s ’ s s ’ i i t  m m mi ;  l i e  I I i’s ’s ,”. ‘ me t  ‘ ‘ I  I ~s~’,’” s , n i m ’ s ’ i u u  i n ’ 
,‘ sms sl .  s _ I n s  , m m n m i  5 0 1 1 1 , 5  \ i t ,’i ,mg~”, .t me i n i n — i s . ’. s m h i ’ , ot I ’ ’ i  s c l , i m ’ n n m

m u s t  s m ,  iii,’ i n n  Is’s so n, - ‘ In, ’ i n , , !  i n n  m i l l , ’ su ‘ s_ ’ us. ’ m ’ s  in’s 
mi sc ; m ’ s s n u g s ’ ” m its ’ , u n l m ci  ,mc m mm , m H s  . ‘, , u m m  - l i s t ,  m , b , ‘ s i t ,’ ,, t h m ,’i

.m l n n u h m ’ i n i t m e  P u s ’ l i i i 1 ‘ ‘ i ’ s m n m ’ i ’ h m m m n  ‘ ‘ I  i , m i i m !  .m l m m !  , i h i ’ ’ l n u l i g uI c miii ’ us ’ ‘b i te ’ m id s_s i,i .’bs . m l m i m l n n m i  i I me tms, ’l ,us’s’s s_s ii ’ m i m e

1 ms _ ’ ti ns _ Il ’s nmi I u .n I ,n - . , .i n h  i s ’  m l  s, s l i t ,- lu, ’ I~ 
n n m d s - u i l  ‘ -I t i m , ’ 

‘us. ’, un, s.,’ ,m i ’ d I me ‘ Is’s ’ is ’,’ ml ’ t Im, th u s.  I l i i i ’  ‘ m m ’  n m - m u g

i i m m b m , s u u , O m i t  mm ‘ ‘- m s  m i s t  m u i m i s ’ n , t ,t l m u ,  , n I , t k S i i s ’  i, m n u u i  om i t , s u t , u u i ! s .’ 
, m u i m i i m , i l i, m m m m h s - s’ m ! i s _ l , i 1 m I s ’  1 1 1 1 1 ; , Ii,’ . h s m i t , s i s _  . s s _ ’u , s g s ’ s  m u s s . ’

I ’ ’ t i n e  sit l u i c  ; s ’ im ie r  t n  he l i m s n n i g i m :  - m l  ,ing ,’l ns _ ’ u , m I i I , , I i , . m m s  ‘I I b i s . ’ us ’ : e  c , , i u n l n m m n m u

I in ’ s ’ . i 1 n 1 n , sls ’ m, m  ~‘ ,m’ , , I ’ n ’ s  m m ’  , m m ’ i i u s s _ ! s ’ n ‘ m l  ps ’m n ~nl s’ s.’ 
‘ m ss.’ m u i s . i s s _ s  - ‘s ~~ I .1 } ‘ s_~l t m m ml ni m a i n e

m i s t  im - i ’ s ’ s  o i l  m i s  ‘ it i l l s ’ ! -  5 s u m  , . s u u  I’ , m i m i  s _ I  m m ,  i i  us. ’ 
I go i s - I s i t -  “ sit s is ‘ n nm m.s I  s In  l i  n m .i l n - i  ml ‘ 15 , i~ l i _ s i t s _ i ’  I -

s,’ l ’ i,’ n i n s ’ m , t  ‘m m ’ ’ !  I n t i s ’  s _ i t , , ~ . ,  u m ’ m ui l , ’ n u m ’s I n ’  ,u Cs.- ,’l l  
I t s , - c m O s ’  1 , 5 5 5 5 1  ( , s ’ nm , ’ i , i h h ’ s  .u t ’ s u u i t  s u m  l’s. ’ s.s ’ l ’ i  ‘‘I iii, ’

m l ii- ‘ s _ S i m m  i t ’ s h u i s _ I I  ‘ s ’ s , n i i i s h  I n .  u l m i o i l , ’ m i m e  I n), ) ;u s. ,,h ,- , .- 
, snnn u n m, uh m n e s n ; r n i m t i , s n 1  -‘ s.,- i t i ~ m h i i ’ i ~ m C ui, ’ en ’ s _ it m is

‘I II m~
’ o n o nI n I ms _ I h im nuts  - I ,m m  s.’\,i in ml ,’ , u u. s ‘ I i i  ~~ s _ Ins  I n gl m n ~- ‘I “ sit s in c u l l  ICI C m l i  ‘‘ t  m i s s ’  Ii s d / s _ - t i  s e i’s’ I n s  s.1 .

m m m i i  mg i n s _ m i , ,  m s _ i s . ,n i m l - ‘ n s oul  n u n ,  I’ ‘minim! m s_’, im i ~ o u s s .  s’pi m u s s . ’~’ 
it’s h u m s .  I ~~~~ i i i  ‘ m i t ,’ ‘ m m mu ’  ‘ i l l . :  . u m m , s  a- s i s ’.s . s_ .u m i s _ s  i : ’ ’ m m  ,it” mI

it’, m t l u n n n  hum ’ i n n - un li ii,’ m i i i , ’ ,  m m i i  n u m n n m ” s ’ , u l u m m m n s  m m ,  ‘ u 1 u i ,, l~~u u  I s 5 . I Ide I shi s ” sit Pus ’ i m n s ’ . s i I  ‘ ,‘ l ,st u ’ s s .’

, t m s s l  s’ , - ’ m , s n u n s m ,  u n u s t i t i n l i u n u ;  ‘ I n ,’ ,  s_~ s . s _  . s _ s .~~~~e’ 
I i u t m m u t , l , m ’ s  il n ,’ i s_, ’ nn u  I ’ m  ‘ii I s ’ s. m l m , ’ nu~ . ,s l , !  I m g n t m c  u ’ s l s , n ’ s m s

n ‘ , , u m m l ’ s  ,m n i  - ‘ m u  is I t s _ I  Ii,’ n i l  ‘ l i n u s I m oo t  In, ’ ‘ ‘i ’ m 
‘~~~~‘ mu ,’,, I ‘ - m i n i  Ii ‘ i n n s  ‘ ‘ I  - m i n i - h  in n s ’

,- n j n u m  s_ u ’ s ~m nmit i t ’

I b u m  i m i  • - ‘ ,.ns l , . i  i us _ ’ m ’ i l l m m .  i l l s ’ s _ s n ,  ‘ ‘I  ‘‘‘ s i _ n i  m m m l P~
’
~PIJ l_. m4 ’1’I(,)F’mj

s_ ’ s. , m i , , ’ n t l i s _  t a i l s  1 , 1’ , ’ i ’ s n n i n , h  i n n  l I i s_ ’ l m , s s m i m ’s’s .i , ,‘ ‘ ! , i b m i S s i i , .,i
s _ ! i t ~ i m i g  i h us ’ ,,‘ l t ) c m u n , ’ n u l  s_ ’ n ,u. m i t  m m i n u s . I i  ‘ ‘ I  u i n s _  , l u , i n , u s . i s’ m ‘ b  l ime m m - m n  i s  m l  i m c , c ’ . s . m m i l ’ s  ‘ u it,’ u m i m n m i s i e m - j r s ’ ’ n mt l . m m m ’ ub

In , ’ m s _ s _ m u ll i s  u u n m i m i u u s ’ h ’ s ins ’ i s _ ’s i l i l  nt ,“ s ,‘ n m l ;  sit ! m t s . Ii It in In,’ j m m m ; n , m h ,,I m s s n i  s u m  : O s ’i m s _ ’  , i i m s h  m n , n ’ i t ,’ m u l , ’n u m .n m i ,l ,‘ l I n  i n s - s i -
t u n l l s , ’ s s, ,,. n i  h l ’ n s i t s’ ’ ss ’ m n m , s m u s  n u t  du e in ,us m , . ‘ s _ - ’ m m ’ n n s m ,  . n n u m h  m m m s . ’ n ; n  m l n , u u  ic~~m m t  u i u i i m n c ’ . u u i ,  s l m n ! r l s ’ m m i n

i i i  , I m u m , i m ’n i n l i s., I m , u ’ s s .’ m ! m e i - ’ . ‘ I s  us Ii,, Ii l . m t i l i s _’i i s 5  \ i ’ I i s ’ n m u s ’ I ,  h i s s , m m m s l ’ I m i , m m m n n m ,  s l , , ’ i t i t s ’ s _ f  , m n ,  in , ,  ‘ c n n , ’ ‘ ‘ s ’ m t i
sit h u m ,  I - hi,: I’ in m e n  its ,n ’ - ~ 

I I ins In  u n ’ I n  k ,s O Is m i t ,  ml ‘ - - , m l ,)  i ‘t , ,  m m ,  s_ ’ ’ — ~’ sit _ u’ cnn I_ i l ’ ml i i  n. tm I is

- s m  un,- ‘ s , h u n ,,, i c i m . t  ‘I n s_ nc r c - ‘.5 m m ‘ I n s ‘ m u ms _ n ice I : , ,  i i i ,m, . l~c its_ m s , s b n . , u i m m l ‘c ,  m m :

— — - - ‘ -— - -_  . -  -‘ ——-— 
- ‘_ - —‘



FIGURE 4

NO R MAL ANNUAL TOTAL PRECIPITATION
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FIGURE 7

COUNTIES PRODUCING METALLIC ORES , ~91O-1963
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FIGUR L 8

CO U N T I E S  PRO DU C I N G  N O N M E T A L L I C S

OTH E R T H A N  SAN D AN D G R A V E L  19~O-1963
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ESTIM A TED CRU DE-OIL RESER VES
BY SUB A R EA S, 1965
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F I GURE 10

COAL FIELDS AND RESER VES , JUNE 1965
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CHAPTER 2

AGRI CULTURE

PRESENT DAY AGRICU LTURAL
CHARACTERIS TICS
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T,sbI n ’ 10 DISTRIBUTION OF MAJOR LAND USE IN AGRICUL TURE BY SUB BASINS

I’j’i mu ss ’ I ,ui, - ’u I thlms’r 
—

~i msi I ~~ its _ irs , -
Suhh -j;i iu ( r u m p l,i u isl - Rj uisic j ~% ,s mm d h js i s I  in _ s is a l  , 

l s ’ 5 j 1 1

mi’ s-u,, ’,,,

it I is; _ ’ ’ , m L  I 2 1 In ’’ I I—I  I

\ s .’ I l ,snm s I n u s  it S I 4
i I I,,k,sS., _i ml S ‘ I ‘ I m u

I ,s;i ~~m , s I 5 ,, k s m i , ,  , 5 1  I 2

I ’ b , s ul s ’ - \mn n i ’ r , ,r ,, 21 , 7 15 it , I

\I u,I,hl s.’ SIns .’ s u m  75 2 5 1 
- 

‘ 

1 I’
K its ;.,’ S m S i  I ,~ 5 2 - l ’ s ’

~~~s_ s_ r \ l , m , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
I 
- 

I

I i _ I  s i s s . h i s ’ , , t , ’ ,I m s ’,s’sI 5; ,‘n ,’ ,sI, ’l l i s a,, 5 555  5’ s ’ F s S S s i  s I s s ,’ 5 ’ .  ml, , ’ iI m / 5 I , ~’ ’ ’  I I , s m , ’ ’. s , ’ ,5

.515,5 m; pn_ usluu’e .sus a l  r n _ sI lOs’ , I ms l Ime I , u ; I e m m m  l ),ik , n in _ s . k,u m u ; .i; , ;sui ’l’ ,s ’m u i ; ‘sit list s ’ I s’slcsn _ s I m s ’ s m us ’ m ; I i i m  ‘ 1 ,s~
, Is. Iilimls,u( I , s s s s l  I’

, um ssl I s m ’ s s _ s ’ i  \Is ;;sutsi S ssshlu ,m ;uii ; . n _ u p p u s m \ m s mm n_ I Ie l \  Iw,i- l ’I b i l m ;  12 ou mmal b I ls ’1~~,’ I I ’ , lii I l i s ’  m s.’ S s n l  I , I esls.’i.i I m m md ’ s_it e t c

a u l ’ u lls ’ ln _ i i ms ,I u’s 11 5 iSI S;; n _ m tsa l u u u m I te  \ ) ss ls . l l s’ \ls;;,n u i m  S ‘ ‘ mu k  lu i s _ ’ s7il l s u i  s- c l  ,uu,I’ , s_ it m O m  is ’ ’ n s ,  I I’ ’ ulm e i m s, ’ i m u i i i ’ s u m m i . m u ,  m~ ’

s m i l e — I l I u m  n_ ISi rs,’ s u l l s u u , t I  m s I i l ui l l  ~ ‘ - , m i l u _’ l i l)i its_ n_ I ’, I l l_ Is Is .’ Iii m,’ \ _ I m l I i I l s , ’

F n n i . uI  s.’ l ’ Iup ln_l s is l  m u ~lse ls ,m; s ui us m,’s u s m s s n _ u u e s b  .s s 1 (14 mil l ) -  m is c  c ,uum d slm, ’ mi Iii,! ~~s~iI I I \  s u m I ’  m m m l , ’,’ I ll s’ p s s i e l l l m 5 n l

l j s t s i .u,’ m , ’;, 5 1 1  ,
~~~ perce ffi sI l Ime I n _ mi l d ,s r ,’ o i ,  Im s  s _ s euss ’ m n _ s , l i e s’ .s l m . s c i I s  ‘‘I I s Is  I , u i us b ,  I i , , ’ m u ’,’; u i u i t e m u l s u m s c d  SS , ’ m s . ’ O I , u/ i l I~

prs s p a sm’ Ius i u l  n I s’ l m p ln _ sI l a ! des.’ls lt e s l ’ u u u i m i  s’ i ; i  i,~ itV,’;I I lie ,m iud Is m ms ’ s i l ’ s

\Isddbe \ l i s s n ’ m u i  I ‘m m i l n I n ,,s m i m  us t Im e s l m i m ; 1  li si s’u t st ’ ss’l’s I’t ’ lv. s le , u 7 u s s ’ i u b l i s u , m b  l. suu ,l m u m m ! u s . ’ \ l , - - - - , ‘ - K , - : , ,  s ’

~rm upp sn_ d w s i l s  “
~ p01015755 1 ‘ ‘I II5e n _ imC.I s’ i s I I l ’ s , s I s ’sb lIms ’ e ; I l uu l n_u led . 1 1  2 ’ ’ I I l t I l l s ’Il I s I s . ’;, I It t ;  ‘ , ‘mli , ’ lm ‘ ‘I Ilus ’

I ,s ; Iem m u I) ,Ik ,5 1n_l ,iIld k,smm ; n_ m ’  ssl hhn_u ;Iil ; us ’ Is(l ps ’i~~s’ iu i  In _ uu md h,sss.’ its_ ,m- s t us _ e u m l , s i  cd m’ s ;u u m l  u s ”s ’t s t s . , ,’ “ 5 i s 5 5 ”~

sm ~ip In _ uit ~I - ul te I s ’ s _ i t  s t  \ I u ;; ,m tsI ’ m —42  n s.’m 5 ,‘i m s . .111 , 1 l I us ’ (S I-~
( , ‘I s_it ml Ii In I.u imd us ’;’ h I s s . ’ ,m t

,
u ’as I I I’~ ~~“ 5

‘s e l l s ’ s _ i t  ;m mu u i e ‘u ui hhn_ u ; i is s; ‘lue lu’ s_ it s’ ;I s _ v s u i l  sti sl ’ s s’ i~~IiI 
I IuOu t lu S l I  Ill i b m ,’ \,u Ims ’ m l  uI l , m ’ s,’ m i m , n : it ‘ ‘ I  ‘u, ’ ’  , ss us l  \~ , s m e m

psn _ l s’e i5I 1 m lli u,’i’i, l l lm ‘11 \s ’ , ,Is tJ s.’s _ ~‘ Is s ps _ ’~I ‘ nn_ sl ut ’ I s m u i ed ‘ui _ s i t ’ ”

Ss’ s _ ,’ I I  po rc eumi . s m n _ u h s m m m l  l m ,’~ tm m u l l l m ’ m s  ,s ,’ t e’ ‘I S h e  l),’ In , u l ! m m m s ’ l l I  s I \ ,‘ ‘ ‘ , m m i s l i s ’ ,

s’ m ’ s ip l.uuid In Ills’ \ I s ; ; m u s u u s  Hn _ u sui m t ’  us i m ~~,s i s .’s l ,  I’ Iucr e s m , ’ n_ ak , ’  I stud I s’s,’uls’s’ n _ lI e s ;  , s m e l’ms ’ ,msi de l ums e , m l  Suns s_ s ’ ,’d I n ’

(I ,~ m luills , m n ,m, ’i’ e; , n 5  S I  l~~, i I s ’sl pn _ s;Iu u le ’s I ’s ’ u u I s _ sin _ u I ‘b ~ ,4 ,li’s ss.i~ Il ls’ \l ,~~ , l5sI m R t i t s .’i ftIsI m ; l u l l s ’  ,5i ~’,5 ; ‘sit s i l i  ‘ t m m i i b , m u

i tmi Il iu ’ i m ,iCSs ’; ml In _ s i’ sl u i ’rm ~ ,nIed ,simill un _ u ll\ , l ’ Ius ’ I~I,il is ’ p l i ’ s ’ i n m s _ i l Ip llis ’ I’e , u i s s l s ’;, l’s~~~’; ,sI .m ois s.’ i u li mu m, mb sl e i t e i s m ’-

Nusm h u a i , u  N s l n l m , m ; u l i  11,15 i lu e l , sms ’ s ’ ;u l i e n _ I I l l im ’ ui ~, s Sis ’ us i ll 1 , 1) i ui ~~m t l , s i s a l  ,‘ I Im iSn _ I I I s  e l i v u r s u l i m s t e m u b ,  \~ s b l u u m m s’,Ss I i  In _ ms us b

m u m u l i u m s i s  .us.’ls ’s ()IIIet ’ immips srI ~s msI ,s i ’ s’,i’ sub ’ 
i l i ’ i s _ i , m l S s l l S  n _ l l s’ Ill m s ” s ’ t s F s ’s’ 5 5 , - s .  It,’ ~~~~ 5 b m s s m ,u i s ’ , un_ es i l su s i ’s s _ ,’s_ i s ’ S , u i l s ’ u i ,

ils e k, n u , s , m ’  “,,II uh n_ I ; s l I  s_ it mIt I 7 I115I1I ,u i m ,s,’re; . ,m i usl l ime Im u 1,lgu,I m\ - , imm s l n_ l O s ms ’ s u l h i u m a )  des _ e l s ’ pm i l e l l l  ,,re ‘ u m m m m l , s m

I ~~pei
’ \ l  i - I ’  .i I ls I ‘s ells sitit’sl s mm ue smmInI ” ,s;i ums . ,‘ ,ss.’I m ‘sit silt n _ su i d tel _ s Is ’s_ I

n_ u p p m ’ m \ s l i 5 l 1 e ) ~ I u m mu i l u s s i s  1,1’s’;, SiSu n_ s l leu n _ u i I i m S l u I i I s  ,‘l i S i l i S o s ’  “‘II l e s s l i s i s ’ s’ 0 1 l s ’ su l ts  , u l s ’ . tCin _ is’ki , ISII ’ i is ‘ ‘I ‘ s s s l

t lu l i i  mm t sm uutss) us i 1mm, ’ \\ ,- ‘I, ’ m i ’  I )akusl ,m ,uiia l \1 sIdle I smu i l ;  I m i S  I s , s s _ s’ ;m s i t s  m m s.’ t S sp p u ii s _ n _ pal 1c m us ; , ‘, is. ’ i , i  s. j i m  u s.

- m i s s  ;ut hI’ ,u;u i is , s lu m . ’, t s ”n p n s s t s s ’ Is ’ i esi u l si , ’t . l lu , uli , s s _iemms ,’Ill , , 5 Il,I

I ‘ ‘ m , ’ ’ i  s I sal  s _s _ s ’ sm shb, s i s d’ ,, m i u i u s ’li ‘ ‘I s_it lu m e ls t ’  s _ i i n _ sis’d , ,Im ’ s’ bm s ’,sittl, ’il l imI s ’,s ” s l m s ’ s I ms.’ 5ms s _ ,’il S ’’ I ’ s ~‘I i s a ’ I’ m Is _ s I , ’ Is_i l 5,

e ; I u m t m , m i e m l  u s _ i ,it u m u m l l m , s m s  ,m~ es , I , u , m / m s s ~ m l I l lus ,s s. l s ’,ICs ’ s s s m , m I  s l Id I ’ m ” , ’ s. s’ lll,llii’ ,m 1 n ’t ,’\ l I I laie I\  i~ s ’ s 2 s s  ‘‘sI

e is lin _ s i , s.’ s I Ise e l l i s  Is’ll,’it Ill i s ’ s’ s I l l  01s’ III 11 /,1 1 us s u m ,  I ‘ ‘ ‘ s ’ - - i - me ;’ m u m  ,‘ ,‘ ‘4l ‘m l i i”  I” I l’~ \

.im s sl  s_ s_ m n ’ s I I . i m m s l s  ,ts ’e u iul l ’ u s m i l _ I i mI mi lue I ‘‘ s ’ s - cu \1l’ ~ - ’ I i i  I I,. ~~‘ l ’ s ’ s ’ ’  e s _ e l ’  ‘ ‘I uds ’s m I s l u s . , s l l s ’il s. s ’ S S ; I I I u i l , ’ i l is ’

N, ii~h ,s ; mum ,  w ui lu 7-4 pm
~’ 
I, ’.’ I t I  s ib  Ilie .11 - c . ’  mis I I l ls  m u~,’ del s is e ,a i s s  n i l  s I lu ,’ p i t s _ n t I,’ liii Is .  ii l u l l  ,sI I , um ta l l’ s;,’ slid 1 s t  Ill

I m u s l i m  s e  S I  ~17l s. s- i l l  m l 11 m m ,’ \ ‘ el lms ’ su ’ s ims u us ,’ . ussd I ppem ’ I lie us ’ s ,‘ m m i , m m ’ s  ml I n _ sm si IS s’ ,5 ,sS5al P s n I  1 , 1 5 5 1 5  s i  pall mimI

\ I m s s s m s u i s  -, ms iu l’ , s s s i s ;  is ,‘I, I”u s’sI .5; l’ s s i s ’ ;ls , smssl s_ it n ” ’ d I n _ i l utl; , ms s esl u i u mIss . ’ ,i m i , u b \  ;s ; l i i  S i m s ’ I ’ s ’ s ’ s  smm mn_ ss.’,’I m s m m i ’  n I  m I s t s

s_it i l l s  Is.’;ss,’t  1111 1 u s , ill’, s i n n _ m m i b s s . u u s I  ,s u m t s ’ i l I l l ;  ml l Ime ,s ’ m m I S _ h l  u’e l u u t  I

;uu lthn _ i ; uiu s 1 m m  I i s .’ \I, ;’,,’li i t  I 3 , m ’ m is  - s.’ s n ’’ u s  md i i l  is ’ I l  al s’peu tal ; ‘ IS

I ,‘ a ku,iII’s n n s i t mm ,’d ,st imi , ’ t l l S S l i O l I  I n _ s ius ls  ‘s’s Imu c lu m , s ’ t m l u u l ’ i su le  ml l , s i l ’ s  I i ,  Is ’s ;  s_ it I s s e l m  ‘ s i t ’ s  I m s s s m s  it s’,s i  I s ’ ‘ss’,n I

.5/ I l ;  s u ) I m s i , l l  p m s m s l u s 5  I; am ,’ ,‘ ;litli,IIe a I si i’u ,(m mmui l l us uu u a d s ’s , ss.’ Is _ ’s. Su ms n I l  a l l ’ s  Im ,Issss u i i , m m  isase ‘ s s .’ , u u s.’ uuisls.l I~s.’ s I Ib l l s _ s ’ l I , s ’ , b

I h os e l , u m s n l s  a l ,  I t s / e l ’ s  Ill IIue I u i s s s u i i b , u m m i s  aisd ‘ s s _ s’ ; le rmu ~i s ’ , s i I ’ s  l ’ ’ s m , , m ’ , l . ’ u u  s_ ,Il h, s I l s ’ i l .  0 ,11 1 m s S, ’ i , s I  I’ , m ; u m ,

(1 ,1111; i ts ’ m ;  ‘ I mm’ u s - s l lus Is _  s m I  Ills.’ I ,‘~b~’ m, i l  In _ s im s _ i s , s s a ’ Im ’ ~ ,nIej  h u m mm m l , s s m i ’ ’ s u ~ m m c l ;  s ’ I  Il ls.’ l’ ,s’ lfl I s ’ mul i s h ’ s _ s  m I s s ’

in I l l s.’ ‘s d I n  “ I s m I l O  1 1 5 5 1  L l1l1es \ I S ; s u s l s u  I ‘,Ii l’ In .s ; m f l s  s_s_ l ieu, ’ ie Iu , ml ~s I s l ’ s  s O  l I l a ’ Sil e , IsImls ’mlls ’Sil ‘I dlil Is ’iII m i ’ n ,I m s 4  i l u s l u

s u um, l m m m s _ it 15s.’S sIht I l s su llm )SISes __i .Ilm sl ‘e ls ’dilI u I 11117

, I OI l m _ ’ u i b i l l ’ ,II b . s m tm l us ’sls _’s. m i s _ e l ’s 1 1 m m ,’ I s . ’ i l l _ I l i u i i l g  111 11 , 1 15 S 5~ n~ 
5 u , ,  5 , m u s s ’ n s m ’  I - ‘ I  I ,  , t ’ ’, ,,l I , n s . i ’ ~ m i s s ’ S  ‘‘i m n n I t m ~ 1 , 5

I _ s ’ s _ i s I s  III ‘ I l s .’ l’l , I i I s ’ “m s s s l m t , s t _ s  .111 , 1 \ \ s ’ ’. Ia ’ I I l  Ii  ,I’, mu l , i  ‘ u - - I ’ , ’  m n , , ,  s~ n n , , h m , i  S m  m m ’ ’  mu , ’ m u , , ,, i l u s ,  n i l  I n n _ I

‘
‘5 - -- -— 5-- ’ --5 ~~~~~~~~-‘~~~~~~~~~~~ “ - -‘--_~~~~~~- -5~~~~~-- ’ -  ‘ ‘- - . - ‘ . - - — - -



--5 -5---- ’ - ‘5 - - - - ’ - ’

— ~~~~
- Q~~~~~~~~ ” 

‘ .~ , , . s . , , , ‘: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i~

(0 ) 7

[.u’m s ’s_ is sd ’, (,rai i ng UI Iii es ~ I arge Port ton 01’ [hm I i i i  cI Iii I hm Il_ i ‘ i ’ m

~~~~ ~~~~~~~~~~~ “
- 

~~~~~~, . 

-

1. , 
-

~~~ b ~!.::#~ ~~~~~~~~~~~~~~~~ ,
4~ ~~~~~~~~~~~~~~~~~~~~~

° 
~~~~~~ 1 - ‘ ‘

~~~‘ ‘~~~~~‘1~ 
‘• •• 

, , • ‘

-

~~ 

‘

~~~~~ ~~~~~



5 _ i p s b m u i m i ’ s  - n_ u ) l l s m s ’ s’ss ‘s’s _ i s  mus ed Isi p lss i t ’ ude n_ SI t  u7sIui I l n_u ie m l  it’s’s’ l s ’ m uss -sI Is ’ e ;i_ sl’ bu imi u ll u u s unai n_u tmul e s _ i t l s s s .’Is is  s.’ _ s l b u _’d
p155,111 p rtsdium -’i s i m s s_ it ’ u i I s curl en IeclinsiI s si~ - I r ss u l l  its_ him_ li ‘‘u_’llrls ’uII s tu t rn i n_ u l ,
III,’ l l s l p n _ I s .’ I s  il _u h uus l r i uu n _ i l u luu _’s s’ n _ s us s s’sI by it’s’en_usher n_usd l’ lue l’ul la l  uI I s_ ’ e is1 ,s r~ 5 s suSl t1 l5 i n _ i m ’ u / s ’ sb I n ’ s s . u s n p p s i u s s
su ll lm i l’ m u _ s i , 1 ;  — .u ; s us g is’ \ s _ S I  ‘ s i ts_ i s ’ it’s s’ i e lmu e d b’s i l ucur pa l l _ ’ um us ‘sit IlIllil sSubIl ,I;s iSs u uu I n_ uhls.’ I I .  I l u s l l sel ds_ ’ l n_ s sIs ‘ ‘ I

I l i s I n n I  s ,’ ,s I sm s. ’c mj u u t7 i u ,_’e. I I s s l s n i  5, mi dn_ u in_u fur iii, ’ ‘ s - c a m s  I ’ m  755 is icu lma id sml a ’ g ’, amid sm s ul r e s smums ’ s’ s_ im m ’i sp ; amud laud m s ’; n r ur m ,’e
III I ‘ S t , ,7 . ,sd~m s ;I,’sl In’s p 1515555 ‘ s i t l l lm,iiI pi~ m s _ i l s’ ;;i’ss’l\ n_ ur am n_s de’ss.’ r u p u u s s u s s  ,m r e pu’cs e usts ’d is u s e  L_ sild Res ,lushses

it’s’u ’usslsied en_u s’II s15,’ ,’s’sslits’ ‘s en _ s r si iii,’ III ; Is n m S, ’ sl ss ’ui s’;, ,~ s _ n _ s l I n _ l h lI5b\ \~up5 ’ mu ; i m ’ u ,

Table 11 - CURRENT NORMAL CROPPING PATTERNS OF PRIVATE AGRICULTURAL LAND , BY SUBBASINS
- -— - - ‘ - 5 - - - - -5 - - -“-5--. -- - -. . - -.

_______ 
.S( lII3 it SI’s

L,’ ppe r ‘t’anIim,s _m - ‘sit s.’siern I asis.’rui Platte- Middle I,ou ci ‘mlu ss suur m
— 

( roil 
—~~~~~ S l i ss_ssss rs  s_ tone I)al’,ota Dais.ot,s \sm)hrar.s 515 ssrs j kan’m,ss Miss_ours R.sstn

( ‘I’ Iio us_and 5,- re’s I
\55\Il-&R I( ,, ( RI)I’~ \ \ I )

Sib SS Ito n_ si 3.37i, 6,it~ I 2 .2 2 4  $ , m ’ 4  2 i u l [  - 4 S iu I “s; su,’s~ I ‘1 ,5 1 2
Ry~ 31 6 77 2 ’ s _ I  56 . I 1 5 $  I - 

~2 l
S ’s s r m l H i , s s t s  ‘ S I s - S 3 i ’ s S 2 ,11-lu, 4 ,2 i t5 I l .usl ,4 2. ! 19 , 1 1 1 1 4 ’
(‘ s u n,  St l ,s s ’ s’ I ‘15°’ - 5 1 5  Ilu 4 511 1,2 1, i~~~ 2 I 125 ‘145 22 5  ,
S ,mr ~~l m I s l m m  (~ r ,sm i t  II II u I l  I s u l  I 4 , 57  ‘ l l u u  ‘ 2 , _I l i 2 - m m  3,I, ”4
i),,i~ 12 7 S’s 7 4 u u  J 2 . ’s ’S - ‘su 1 , 2 1 5 ’  2 ’s ”  ‘ s 2 2  5 , 5 ,0
I5,s rls.” s I 1, 3114 I 19 2 544 1 , 11 7  4~~5 II ‘I’ S I t i l  -

\ I m . , l u , ~ I l _ s ’ s  I , ;su s s. , 4’s ” I .I s2 3  2 , m -”s 4 . 127 1.4 2 1 ‘nm , ‘ I s I S  I I 5 ,,i 5
l I . s ’ s s s’ s.’,I , 2 3  

- 7 5m m 1 .2 5 5  ‘ 5 5  5 (I 1 5  1 . 3 ’ S

S,s~~bs.’a iu; I II II 357 b a l m  1, IIS mn 155 2 I 4 2 ’ s
I h r ’ s 1k _ mu ss mu I I  mm u S 4 us ‘ 2 I I  Is

Ps i _ sm , ’ ,’ s 5 ‘ 4 ‘ I ‘ 2 5 5 2
,‘umls! ,, m lls.’s’ I’. Ii us mu I s i  — S I  I I ,

(rss ~mI, sii,I l’, m ; m s s r , ’ I 24 l ’ s 4  ,i4 ’l 7 1 1 1  2’S is 5 3 719 I s _ I ”
(S I l ls ’s (‘rs uims Il.sn - 1 1 5  i S  1 5 m  , 5 4 1 4’s 73  - s it 4 1’
SssmI I l lus r l ,uIIs, s _ s _ ’ I ,1,7 i4  

- it I ô 2,uu 7s ‘ I , ’l , I 2~~~~i , ‘ 3 7 ’ s , I u s  I4 ,’sit~
ls I Im,’ ( I n n l ’ l ,suIsb —I ,: ’u 1 1 7  _ I’s ,I 1 , 1 145 sn—I, ’ 55 ’  ,‘ I. nm .is s ‘— I s l  -
R,’s er’s s’ b~lI,’ U 5 5 5 3  3 ,15 2, 5 1 1 1  1 .124 LI_ I ” 2~ s 35  1 .394 “ ‘42

‘ 01 S b ‘5 ,7 5 7  , 2 , 34 3 ‘ i s s ’ u 7  21 5 , 5,5 9 I I l ’ s ” ’  1 1 , 1 1 6  2 1 n ,u , t m i t  I li , 2 1 5 ,7 ‘Ii, , i t ’S i

IRRI H 5 ( 1 15 ( ‘ ROPE ,\ \ Il  I , I
511 50,- m m 1 1 5  ‘ I—S i  l b  ‘ ‘II I I  53  ‘ 5  2 , 1 4
(‘uu rmm ( r . m m , u  i I ‘ 5  IS , ‘ 5 4 5 I S n ’l itt, I I ’ S  l i t
(‘urn si l ,,n,s.’ I s~s _ s i ’ s , I I  44 Ii, it lun l 7 I” ” n i S 5 5 i 5
Ssu rs il u u sms i l, ; r n_ slli m l IS ,1 , I I n n _ I  S 2 2  ‘ 5
Il ,srls.’ ’s 0_ I I 2 .i7 7 95 I II 5 5 5
\ Ii ,s II ,s I I .m ’ s I si lt . S I - I  4 Sn ‘uSn i ’7 - I n s ’ s  2 I I~~3 I I  5 , 9 I i

‘ I ’m ’s 5 ’ ,’,s l m s  II S b  i~ ‘ ‘ I,! 2 (s 5 ‘ 2 15

h r ’ s  IIs - ,m , m s  ‘ 2 ‘s it I ‘ 5 1. 12 I S s 14 1 5 , I I I
4 2 I 4 I 3 s ,  : I I 2 I -

‘ I i s s i ,s s lls.’s.’ l s  I~ I ‘‘4 ‘5 14 ’ h i t s ’  II -1’ I I

( r m ’ l m l , s m s s l  I, , ,  u , I 17 I 42 27 ‘ 3 hi ‘ ‘ ‘‘
(il l u m s ( m ’ ’ j ’ ’ I I_ sr s _ IS  3 I ‘ I I 55, I 4 ‘ H ‘ :
Idle ( m ” l ’ l , s lmd 2 1  III 7 1 I ‘s ’ s I ‘ ‘s~ u s  I n s _ I

R s.’s,’r ms. ’ I s_ l i t’ - I —
~
-
~~ 

n - —-n - -
~
-
~ 

—
~~ 

‘

I l u l  51 ‘ 5 5 0  1 , 1 1  II ‘ l ’~
; I I’l 2 ‘‘s - u 1 , 1 0  l , n 5 I S ‘ 5 I .

I((l I’l 5’s l b  ( s I  55 l 5 ~.7 l ~ I i
,,

5 ’ _ I  ‘ 5 2”5 2 1 u 5 , s ”  I’  ‘2 _ I  II ,2 5 ’ ~ 22 , ’_II ‘ 5 ,2’s” Ili .i. ;’l

501,1 ‘u ,u ’ s _ , ,  Il _ s ’ s 25,4 III 1 1 , 111 ,2 1 .52 ’ s l n s i t l  (ml H_ I I l l ’ s  5 . 5 .5’,

I’ ,,i usi s.’ ,55 I<.smimi ~ 2 5 2 ~ ’s i_ I  1 1 2  , l m , I ~ 1 1 , 15 1- it ‘ 3 1 , 5 , 1 -  I l ’ ’ 5 i 2 ’s’s “ 1 2” 5 ’

I R S / I N s , lu l l SI  ‘ 2’s,SII ‘ 2 5 5 3 1  1 1 1 , 7 ”  1 2 ’ s 4 7  3’,147 1-4;’ Ii s , l ’ u I ~~~~ I~~2 u ,s ’4
(.1,1/s ’ sb it ’ ssmsm,II , s m itl I , u su, I I 35’ , 

“ I l’ s  1 1 5 1  4 bu s 5 5 , 5 5  - 152 1 1 5 1 $  ‘5 , l i t u ’
\. ‘um ,’m ,s ,esl ititss ,mslI. ,m s, I . 5 5  

- 
l ’ s ”  i n ” l i S i  7j - l b S  I 2 , 55 ’s , 4 45 ”

1 1 1 1 ( 1 5 1  I m s I S I  m “ 4  I ‘ s i t u ,  “27 III 1 , 011 , 5 ,0 ‘ s ’ m  S , ” ;; - i’ m ’s_ I

( 5 1 1 , 1 itu ’ 1.,ii m ml , 2” - I ~ l I s s ’ S  5 5 1  , n21 447 ‘s I

IW ’ s I ’sl l ’s ’s l5  
- 

it _I 5 5 5 5 ’ , ~I S I  ~s
,j  

I _ I I I 5 uj 4 5 u s  ;

s ’ ’, ’ I I m , s i ,  5 5 m m  sm i,, ,

- -—-5— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
5- ” ’~~~~~~~~~ — ‘-— ‘ ‘-5-— - —  ~~~~~

_ ‘ ,



- 
“‘~~~~~~~~~~~~~~~~~~~~ ‘‘~~~~~~~~~~~ ~~~~~~~~ “ - ‘------ ‘- -- “~~~~~~~~~~~

Agricultural Product ion F I G U R E  I l
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FIGURE 14

Y I E L D  VA RIATIO NS IN SELE CT ED A R E A S  
- ‘

FOR NON-IR RIGATED AND IRRIGA TED CROPS
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Table 45 — ACRES OF FOREST LAND BY CLASSES pole-h ither i t ees  w h ich m eet f l ai ls eoii t t i icrc ial ,ieeds
AND CURRENT INVENTORY . BY SUBBASINS hut ge n erall s are too small to be made into luit ihe,.
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(Thousand Acres )
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4 , 150 97K 5. 1 ~~ fro m s v li ic l , indust I I~~’. inas d tj w  to i l lee t  I Ut ( i i i ~ I c vhu t • C V

~1itk t le Missouri 1 .019 17 l.0~ 6 ,nents. ( oiilp~irlsotI I umber growth and ~uI pioi ides
Kan sa s 500 20 52 ))  roug h i t t d i c a t o ’  i t  the degtee I ut i d ereu t t i i ig  or
lower \ t isso ur i  6 ,651 206 6,857 v v ’, C li t
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~~ 
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1 ) 1  
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ponderosa pine whic h are c l asse d as noncomme ucial 

V V

t o r es t s . The commerc ial to r es t s  are located at  somewhat
higher e levati o ,ts amid consist i ttost l y ot lodgepole ~~~~~ 

Forestry Production
Douglas fir. Lngletnann spt 0cc and ponderosa pine.
l hcs occur along t h e  eastern slopes 01 the (‘ont it iental T h e  to t a l  lia rs cst i i  t t iohe t  ut the \ hs s t i r m Bas i t t
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i . e  percent of ’ t he timber inventor s is on federal  land. 
—

T ree and log s i/ e s  are s ig iut i ca i lt  iii dete ri i nnittg grade, — 
—

ami d it id i cat i ’ Ihe qu. i l t ts  of t lte saw t t i t t b e t  A ppr ox i—
tnat ~ l~ 4$ pc r 1e t t t  0)  t h e  s asS t i t uhet  vo lui t te s i t t  the bas in
is iti t r e e s  I S inc It es am id larger i i ,  d ia i t t e te i  at breast 

- 
V —

h eig h t . \ h i i ,t  3( 1 perc e t i t  is in tree s h O inches and lalge t . :- - .- — 
I .

fl i r t s  - lone percent o h t h e  s ’ i t t w i iu d s  atid 5 ’ ) per e et t t  of t I ,~~

t h e  hardwoods iii’ l ice’. os e r IS  Inci tes itt  d iameter ,  T h e  ‘-~~ -

ie u i . t i tu t tg  vo lunte i t  ~I i 5 ’ .  s toc k . $5 Pv ’1c~’ t 1 . ts ut live ‘ 

-

‘ 
-

i ,t , , s u u i c  s i t , ,  I r i - s l i s t ,  iui l t, ~ , i rees II , , I l i I I i ir ,  l i t

~~~~~~~~~ s t 5  i ‘ l o t ,  is ti l t ’ u n  tu ,iume i i i  , i i i ’ u i  t e l  —
II i l l  s i t )  i r t ’ , s ’  i i i ,  I i , ’  ii,Oit, ’ i t ’r - h rt . ivi h t - u e l ; l  intl —

o ’ . ,V r , , p j t t , c I o I i t ’ u t r , i h l . l r t ’ s i t r r i t t  I

— s .in(ini ‘er is nue .isi i r , - ,i iii i t t  t i l t )  i i  I .iiiil ii, li ii ’ . ru t s  lii, ’
mh

1
n 

,I~~~ S i  d h a r , l l ’  
i t  so f t uoods o, r Timber CimI Wit him i The Basin I’. Used For

u i .  .r ~ I f t ’  ‘ t  Io~ s . Pul pwood. Lumber. \nd Veneer Logs

(sQ 
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ntee t lu tore teed s l o t  forest products . T i il t her product FIGuR E 6

outpu ts  i tt t h e  hasit u totaled I 3t’~.~) ntihhion cubic tact l it HISTOR ICAL AND P R O J E C T E D  ANNUAL TIMBER CUT,

10(3 2. \ t t t e t y - t w o  percetit of thus catt le front ritut td- GROwT H , AND INVENTOR Y ON

svood. t h e  balance lrot tt it hat i t  by-products. T h e  sass , COMMER ICAL FOREST LAND

timber portion of th is h arvest at i tounted to about 554 ,, V —,

umi hhiumi board t~ ei or oti t~ ~~ lx ’ rccm tt of thie net annual
sawt imti ber g rosv tht . , -

.‘\ hout 401 itt i lh io n board teet sve re produced Irot it
hn ’~s com prising 55 pe rcet it oh the at inuah cut .  Se v e nty-  -

five pet - cci t t of the saw lo gs sVJs clii iti t h e  wes te t  it

sub ba sutus Anot h er 47 I .000 cords , or 20 pci cent of t h e  ‘ - ~~~
-

antt ual cut . ‘.sere use d fur tuehsvo ud , c huef is i t t  t h e  Lntwei ’ V 

- -

Missour i Stihb ,us ui . The cut of vetteer hogs liii] pt ih p’.’. tod /
toge t h e r  totaled six percent of t h e  at it t ua l  cut .  

/
/

Summart’ of SIgiiif leant (Jiaracteri.siics5 
~~~~~~~~~~~~~ .. - — . .. .~~~~~~

9 b ’  960 9 5 C  2000

h i t s e t u to r s  of sawti inber iii billion board feet  ( i2,S

Stand 
-

~~~~~~~~~~~~~~

Percetit itt sasvt intber stands 73 -

Percent of oilier stands 27
fvpe i t f  N\ 001]

Percent i t t  ~ol woo ds ~~~~
‘ 

-

h’e rcet it  iii h ardwoods 17 ~ ‘.~~~ h~~~~~
’
~~~~ - -—

( )w mue rs lit p: - -

Percent Federal (1~ 553 ~~~~ ~ 8 2 0C3 2020

Percent pris ate industry 33 Y EA R

Pereet tt ot h er private 2
S u e  - thrutugh 2020 . \s a eoitsequett ce . g rowt h will still exceed

Pe rce t tt  in trees over IS inches in d ia t t t e t c r  4$ cut is 200 tt i i lh iot t cubic feel attnu allv i t t  2(320 aitd
Percent it t t rees over l~ incites i t t  diat t ietc r  30 i i tvei t t or t es sv i hh ihterea se 140 pe rceti t  to over S I  billion

Grasvth: cu bic feet  of g rowing stock.
T uu t i l  utti uah growt h in t t i i h hi ot t  cubic feet SOo TIte cut of sawt itu be r us projected to t sc fr ot tt 554
A t i t iua h sawt it t t bc r grow- lit in million m i l i hhio ti board fee t  i tt 1002 to I 354 ituhhioii i t t  the s e i l

hoard feet  961 2020 Al t hut t t t gh i  t h e  cul (dei t iam id ) w ill i tea r hs equal
h l u s e s t  sasvt i i t tb e i grow hit by 2 0 2 1) , the it t ve mi ho r\ ol sawtit t t her

1962 to ta l  harvest u t  t t t ih l ion cu bic feet 104 rese t ses will increase bs I 1.1 ) 1) 11 111111100 hoatd hee l .
1962 sawti tuber l ua rse s t  i t t  it t ihh io m i Flue Lower \ l iss o tu r i  Subbasiti wi th 4 1 percent oh t h e

board fee l  554 basin s nitiher olitpul in 19o2 s’ .’ilh continue h i t  be t h e
ntaj o r produtcer . hut i t s  s h a re  i t  t h e  t o t a l  us piOt cI ted 10

5 1) c tu i i ’ .  f t i m  her ins clum irS - e r it ~S th u . a u ui i Lil t are iuucii udy ’ d i uu ‘ 
- -

u n I t i e s  ‘.1, t h r ’ ’ n u g li 1,3  de ch i t t e ho _‘ 1 perce nt.  In co t t t ra s t ,  the ~ pper Missou r i
St i bhzisi it , prese it t l y sv i th i .i lo percet o s h o e .  is p io t e c t ed

Projected Dem and , Growth , and Cut to increase to 21) percent iii 2(120 as i l lustrated iii

figure I 7 .
13s I ~b~ t) . t h e  t i a t iot ta l  deitt ttd for forest pRtdu cts is

cx pccied to t it e rease I)V one-t h ird i ise t  thte l9(u2 use Forest Products Emp loyment
Project ions tro u t t h e  sante base indicate a 20(1 pereett t
detitan d itterease his 2000 amid a 300 pe rcent  it i c rease by \ I t t s t  in ) the b le s t  p ruudt t c t  i t idt i .s t i  L’ s t i c  Iui~’~it~’d tear

2020. hti th te M iss o uri  Basit i . t h t e 10(3 2 timber c u t  t h e  nest  a rea s i t t  t h e  wesler i t  atid sout l iea stert i  por t iut i t s

( de i i t at i d )  was 11)4 . 107 eul,ie (eel P i i i !ec t i i n t l s  t o t  the of t h e  \ I isso in i  I t is i t i  and itt t i m e Black h i l ls area ot t h e
hasimm s h o w  a dc tt t and n u t ’ over l~16 ,000 cubic feet  by Wy’s ter i l  h)a lon i ~ h i I 3 I i a s u u l  Fntp h n u s ile lit Ii I3 r i t t t I r ~
10 ,5(1 . nut 305_ 700 cubic fee t by 2000 . att d 4 ( 11. 4(B) by w n u n ud—u sn tg  Iua i utb ,nc tu ltn g  ph u t t s  and hn u res i- ha s ed
2 ) 12 )) as s hii iwi i i t t  t i ~ I ni e I lu j i t y f t i s t r ies  ‘ .sihl t i l t  e l s e  gr_ i iI t i , i lh~ ij it une ihie t i ext  h a i l —

‘.st ’ t i n , iu ia h  gi l’. th is ex pected t n t  t t t c i L ’.lsn .’ al about 1’ e t t h t l I \  To meet me q u i r e luc i t ts  itt  mi te Io t i ~s t - l ’ _ t v e d

t i le  s an te a t e  is  t h e  tunher cut . _ n s s l u t t l t t l g that fo re s t  i t t dus h r i e s  f i l t e s h  ntutag u ie it t  and t t i t t b e r  h i t s  L’ sl ss ’ i ll
t t t I l l age i t t e i t t h i r i u g t ’ t j u s  ss ill i n i e t i s i t s  t h e  at t m n ia l  iu r iuwtht t t lv - rease ,i h _ n h o t i t  h i te  s o t t e  rate

7 t i
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l:tit phitymncnt iii tt it t bcr- hased mmi ami u t ’a~- iur iiig is priu- paper . attd allied produ cts . Thtis contrasts wi t h the
;cci~’d Itu increase front 22 .00(1 in 1962 t (t ab tut S I  000 34 perce mt i employed i tt this categor y it i h 1_16 2 The
in 2020 . A gr icu l t u r a l  emp hoyrnetil 01 tinther h arvest- rc it t ai t t i t ig e it t phoyees wi ll he divided nea n Is equia lhs
tug is ex pected l i t  u l )L ’ r L ’asL ff0111 5 ,152  to 9,000 dtirtng h ,e twe emi hi ut it her at t d s~’ iniii] - prntdt i~’t plat t ls attd timber
I lie sa t i l e period. hars-est mug. Over half of’ t h e  I iitther — hased cut phi3~ itt e ttt

h3~ 2020 . nearl y h all ’ t h e  tota l  f ’ntres l . pr nt d i ic ts l i ta t l u— will be i t t  the t oss L’t Nliss ii inii Stu hh.n s it i
t a c l tm r t m i g  enipioymettt will be t t l  i i t l hh s prod utc ittg pulp,

i t
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Table 46 - HISTORICAL AND PROJECTED Forest Needs and Opportunities
EMPLOYMENT IN TIMBER -BASED
rV IANUFACTURING INDUSTRIES , 1 lu e i e a t e  u i p p i n t t u t t u t i e s  iii in c i s c  S L I d  it.’Id a t id

BY SUBBASINS s t t c , i t i t ) ioss i i i  th i C t l t t t h i L ’t t I C  ~ ni t  t h e  h.isuu 
V~ 

d s l s  c i i i

Suhhasmn 196 2 j , 1980 L 2000 ,~ — 
2020 h~ i t t  lit ILLd I il l  L I hi lilt IL in it I IL t I a ild

t utu ’ . t i l l Lic e  s nt 1w a l ,  uu u iui l ,it m u  a t td  te d uice ev _ t pmt—(!‘sttnihcr Persons)
it s ~ r \ t i s s i ’ i i r i  SO il  1 , 3 ’ .  1 7 2 ) 1  l ’ .SS i t , I I l s ) i I ! . i t l  it Rcse, n ij t  u S d 1  .1 ‘.‘. dc s , i t t e t s  ol 1o nd t t i i n l t s

1’ t l i ,i~s t i t i i c  829 15 11 855 5 11) ind ica tes  tha i  .t t i  a s c i a c e  01111.151 of 1 s t ’ 22 p t I c t i l  i t t

~V e s t e r i t  Dakota I 155 t 5511 t 5 hI ) t .4 2 5
I ast ert t ) , i ko t _ n  251 1 25 270 ‘9)) w :t lcr 5 ucld 1 _ i t u  itt.’ i ibt a i l ie d ) t o i t l  _ l t l . l s  s ’ . l i eue  s \ s t e t t t a t u l

Phat le — N io l u rara 3 . 5 t 4  5 875 7.th i l  ‘I 105 Ji lL_ h t i t t i e l s  I I _ n l \ e ’ t i m l g  it  nt t i beu  ‘ p _ ic t t c e d

\liddtc Nt i s s on t r i  2 , 52 ))  1,42 )) I 4 .1191) 5 7 , 111 u , . - - i -

t’ .atus ,ns 940 I 114 11 I _ 2 7 h i  .4 5 ))  ii. Si. 5 nu b i h lO t I Oil t i l l s  I t t  t t t . u i aet t t g  t i n,’ liii 1st 105 LI

I nuue r \ Iussiu u rt  I t  .5 20  14 .2 111 2 901) II) 79 ) )  tu i  priud ui ce .111 t i n1 rca s cd  ‘.s , u t c t  s i t i l b 1s ,t ie t o t u n d  t t u  t h e

~t is s on i rn  R_ is lu t  2 2 1 5 1  )s i lsu
~L~ n ts 51. 405 \ i t l i l l i l  I i~1s ts  iii t i l l ’ s’. e s t e i t i  p o t i t m u t l  o l t h e  basu t t  and

______________- — — - —
~~~~~~~ mit t h e  li it i tt i C i l ij l  iutihei ,otte lh L l l t~lt . i h ,t i l  I t t  t Hese

~* ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Forest Lands Scm-s e Multip le Purposes . Including Graiing

. 1 1 1 1 5  i , i it ge’ .  11 0 111  2 t 1 to ~ ) )  i t tc hies in i lu t al ls and 11.11 )  i t t  t i le \ , i t i t t t i . i I I ’ o t c s t s  lil t h e  is c s l  ,tniI itn ~ I s a t e  l I ds i i i

t h u is .t~~~Cilt 5 ‘is si I calt i f l t i ’2. \ 1 3 1 3111 . 11 t I l l  nt 10’. I i  - t pe I lie situ t h u e , n s t e l  It 130 1 t t i l l s i t  I ic bS , t s u t l  -

cn I I \ c t s t o t l  ‘.s .n le i shed lt e , t t l l l e l i t . 11111 \s ,u t c l  h i . i t ’ . c st me  i b h i  the lt,~r s c s t t n g  ni l  il c s l i , i l ’ l e  ,uu lnta i  1111 . u nc le t i e

Ieuc hlniq ites 5’. i t i i h~l nIso n te , Ise s’. ,t t c l  teL l t i n u l u t  t h e  i t p h i u i t t l i l i i t i e s  u t l I d , I t t i l C  l u l l  111 11 1 ~~t c s  . i t i u ] u i i c t e , I 5 I I I C

T l o t l c t u m l l u t u e r c u m l  t t l t l h c t  h,tn i hs ss hi1h i l ie  ge l ie lah l ’ .  ill t e a ’ .  i l te  . i \ c t . L g c  ,ut n i i i ,ul  ‘ t  Ie , it t l  t i t us ’ .  4 i i t ) 5) I I , n4 t c - l ’ec t Os

- ‘I IS I i’  ‘Ii 111111 ’ s ot . i to in .tI p i L 1 t p u l a l u t i l l .  2 t ) I1 .

I u l t i h y ’l s u pp lies i i i  t h e  \1~~ not ~ 1 1 i  Ill c.tIt bc i l l —  111cR’ us .111 t t ~1i e. iscd uleci l t i m , ]  t i h t i t t l o t o h u e s  .11.’

1te. t ~eil thos e thy ’ p1 111 I I I  t cse l s  Os i,,i.’i e t , i t i u u t t  t n t  t e e  , ts ,t i l t b le I t t  u i l c i t s t t s  l u g  1,111,1 I i i , i t l . n g e u u u e l m t  .11k] ,lc’ .
it l a l i l i tu e t e s t  u i t l p r i n ’ . e u l l L  i t  t l b l i t l u i l t s !  t t i l e l l s t s e  t i t i n ,’’.l u l l y ’n l p ! u u i c l t t t i s  n ih  l e s t  ai im] t . i t l g e l . I t l is  ‘ ‘ I  I cdeu a i  Ill,]

it - i I t  It I . ,u uiy l iii Ii.’i f t  u re s t IS ~ i tugi J Il l ’ .  ‘Ii ‘1111’ i t t t i l l s  SI l l ’  is  ‘.‘. elI is  p i u s _ n I L ’ ii’. lIe u s it i  
~ 

I hu es,’ oit p ~t n it  ic ’ s

ill he . i , c t n i t t ~i I u s h i c ’th t h i n u u i i i h i  ,- t u l i l I h t y ’ r t . i , l l  hl . n I \ e ’ . t i t l C  ITS I t l u l i l u l i ’ I_ i l l , ] l t ( ’, i t t t l c l t t  l i lt ]  55 _ i l i _ ’ Is i t l’i] pI t t , ’ 1 I l u n l i

l i it , ’s i - I S I s _ il t i l i f l i s lu IL’s . l i n t SS L’5 t_’I . I l l  i t t ’ . i t t  t h it.’ t t i e , u su i ues  i l ue. t s uue s . Llc’. ’ l i t ; s t i l eu l l  l i l t  IC ,  i y ’ . u l t ’  t i  t i t i l  Pul is t i ,  151’.
3, ill rt.’mO ui l  c’ .1 sl n I ’ s l , i  II i _n i  i i i ’ .  ,‘st Iii, ’h t  I it  I it lh i l s  ,it id sc’.u.’i ii 1 1 1 1 1 3 1  iii’ t l l c ’ t l  I i t t  55 u i 1  l i t  e I t u b s I  t i .  l i i i ]  t i 0’. s i t  ‘ I i  1 ?  _i ~ c’ s ’

l i ly ’s 0) t Iny ’ I t  ti . t 1 i 1 S i  i’ I thh? tilt. I L u  Si.’ ’ lit .u l l m ts’ . , i ts le In u liii i~ I—, s i t  I 1, 1 i i  .t lid SI _ I ll’ l,IlId ’, I n t l  Ill, I u . t s ~ il puhS hts ’
, I t I l u I i , i l  t i u t t b t .’i c u l t s , \ I I nb s iu , f m d,’ s c l t u p t t t c b l u  o ill be it usc I lie Ck’ , i l d s l  p n’ s s l h ) I i t l i ’ s a i c  un I e u te i . t I  I t t ~~Is
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Table 47 — PRIVATE AGRICULTURAL CROP ACREAGE AND PRODUCTION , MISSOURI BASIN

Prod’ r Current Normal 1980 J_ — 
2000 2020

Cro p Unit Acres 
~~

odu t.’ti on Ac Prod uction l %cr&-s Prod t ii ’mit nt~ Acres Production

(Thousand Un its)
N0NIRRI(; . CROPLAND

Alt Wheat Ru , 19 ,892 424 ,155 22 ,o3I) 628 ,624 22.2 41 72(u 51t4 22. 179 5) 12 330
Rye Ru. 72 1 13,2511 65t) lti .9 t I 69 1 12 381 1 83’) 29.864
Corn Grain Ru, 13 ,045 682 ,676 12 ,500 9I~5 5 5 1  14 ,145 1.297 ,3111 Ilt llht l ,5~l(t i1,i1
Corn Silage Equir , Ton 2,903 18,154 2 .655 2 1 1 8 1 1  2.385 27, 1 ) 7 1 1  2 7 Sbu 36 ,673
Sorghumt i Grain Ru. 3 ,674 15 1, 14 1) 4,485 25 43 1 3 5,1191 - 411 )1 )15 7 ,1 ) 1 1  S I t S O Y S
Oats tt u. 6 ,63 1 118,646 5, 753 263, 247 4 .33 7  - 245 ,3811 1, 939 t 7 5 . ~~’ S
Barley Bu, 4 ,2 7 3  97 .495 3 ,104 88,661) 2.296 75.155 1.337 C’ l , ) ) t S

,-\ti ’ali ’a I-lay F qu iv , Ton 10,375 1 6,515 9.438 111,26 1 9 ,ihui 7 1) i tu0 ) I  1 1 , 11, 5 19 ,ilti 5
I lasseed Rut . 1, 379 13 .457 1 1)14 9 -11i 1 1 .034 12 .901 t , t I u S  17 . 186
Soybeans Ru. 3.166 85,666 3 .406 117 , 325 3 7 1 3  )45 (ilt 4 ,573 1 75 4 11
Dr y Bean s (w I , 6 24 5 7 5 I S  12 64
Potatoes (‘Wi . 10 6114 tO 6116 7 t~57 21 1, 367
Sugar Beets Ton Ii 2 II 7 2 35 2 13 4.641
(‘roptand Pasture I t ’  2.646 3.9611.4! I 2,629 514 5.36’) 2.618 lu ,lli u l , 875 1 4 ) 5  1, 2 7 3 , 8211
Other Crops Harv . - - -  4 17  - - -  4 1 1 1  - - - 4 14  - - -  15 ) 1  - -

Suntmer Fallow . - - 14 ,583 - - - 15. 346 - - - 14 , 9115 ‘ - - 4 48’) - - -

Idle Crop land - ‘  - 4 ,83)) - - ‘  4,805 ~~- - 4 ,742 - - - 4,6t9 - - -

R,’stc rvt .’ ldle - - .  8 .34 2  - - -  7 .t 5 ~ ~~- -  6 .65 3 - - ‘  lb 
_______

TOTAL 96, 893 96,196 95 . 1)9 1 93.629

IRRIGATI-: D (‘ROPLAND
Alt Wheat R u.  204 6.7011 164 11,4 6i) t 59 11 1 .11113 I Ill I 1 4 5 5

(‘orn Grain Ru. 1,91 11 163 ,1(16 1. 703 2 1 7 3 1 1 ) 1  1 .6 13 265,3(t3 1.424 279 .071
(‘orri Silage Fquiv . Ton 505 7 194 4111 7.968 3112 7 .254 4111 ‘1 , 1S t

Sorghum Grain Bit 3115 33 851 569 7)1 ,2 86 h I S  1011 ,5 5 3  7’17 151 1 39
Barley Ru. 691) 3(1,566 521) 34,518 599 48,943 37~ 3~~5 17
Alfalfa Hay Eq u iv . Ton 1, 937 5,111 3 1 ,729 5,81 ~) 1. 69 3 1, 62 1) 1 ,711 t 7 0 4 2
Sniybeauts Bu. 2)) 611 4 65 1,148 13 1 ,1 1 7 5  t O  454
Dry Beans ( w I, 2 13  3 .51 8 2 21) 4 ,287 183 5 ,7)18 3h t S 7, 7 14
Potatoes ( e d. 45 8 .2 63 34 (s .1184 34 S l i t 1 17 It 3st
Sugar Beets Tuun 375 5 .748 551, 1 ) 1 9 1 8  .881 I 7 555 972 2) 1.981
(‘ropland Pasture 1 . 1,’ , 156 454 .197 155 551 ,1118 51 lsS4 . 11s3 143 7 h t M ,88’l
Otlter (‘rops Ham-v - 39 - . V 3$ - - - 14 - - - 24 - - -

Idle (‘rop land - - - 204 - - - 2114 - - - 2)1 I - - - IO u )  - -

Rese rv e Idle  - - -  2(15 - - -  3h t l l , - - -  49 - - -  II

FOT-\1 6,1)96 6 , 1 )37  1,7 31, 1 ,5 5 1

(‘ ROPI ANI ) TOTAL 111 3 ,7119 111 3 .1133 II I s17 mi l l , t 51

Wild ) N , t l nvL ’ l It , n s Tifl t 6 .54 11 5, 612 lt 5 ,i1 t )i , 4,5 tt , ’ . t i~~ 
- 7 1 111 lt ,48’ )  7. 715

Pasl ur ~’ &  Range I t ’ . 146 . 116 55 $86 , nll i t l4 5 ,u tss l 1 1 ) 7 8 7 1 1  14 5 , 1 7 1  lil lt u ) u i l t t l 44 .355 1)5.19 2 . 110

t;R-\/ING TOl AL I 51 l t t t 4  152 ,2 1) 1 1 5 1  ItSIt 1 5 1 1 ,844

I’ORI”ST I ’Ot ,-\I I . E ’  13 ,tt54 1 .6) 12 ,313 1 3 4 ’ 1 3  I t S l I ’ 1 7 ’ 1  1 1 , 3 5 1 )  1 , 87 ) 14 1  t 1 . 1111  t 7 lS ’ 176 t 1

()t lter A g. Land 3 5 1 1 3 5 3 1 ) ’ i4 7 i l  I, 17 1

TOTAL Al , I ,-~N l t 273 ,6611 
________ 

271 176 j 271 1 , 341 
—

~~~~~ 
- - i

1it
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Table 48 — CROP ACREAGE AND PRODUCTION , UPPER MISSOURI SUBBASIN

I’rod’n 
(‘urrent Normal 191)0 2000 2020

______ 
Crttp 

— 
Unit A c res j Productjoui Acres ~~~ oduc~(~ Ac res ~ odttc(jn,mi Acres Production

(1.1)00 Units)
NONIRRI (,, ( k I l t t )  \NI )

.-~it Wne nt thu. .1 ,17 1 I 67,5 I’) _l ,It ’)l sS ,2 31  3 .815 011 .1115 3 . S m i S  - 1 116 .51 111
e III. 31 562 24 505 2 )1  488  14 383

(urlt Grain BIt . - 7 ‘ 14 I 35 I 515
(‘urn Silage Fquiv , Tmut i It ) 35 29 181 1 3)1 144 4 1 , 4 3 1
Snnrgt tut n Grain Ru, 1) - - - II - — — II - . - II

Oats tie. 127 3 ,791, 142 5. 701 116 51s t I 321) I 15, 47
Barley Ru. 1 ,364 311 ,017 981 14 .7 1 3  7u13 111 .755 Sss 5 . 61,
Alfa lf.t Ha’. l’ q mtu ’ . . lout 497 I 4 35 5)14 517 47 )) 591 5 955
l-Ia ’sseeut t il l . 23 I 138 29 129 16 61 lI 12
Sit s Isein ts Iim t , o n o 0
Dry’ t)i’ains Css’t, I) (I 0 II II II I I i  I I

Potatoes (‘‘.vt_ II Ii Ii I) I I  II I ) I i
Sllg.l r Beets ‘[o n 1) 1) 1) lb I ) I )  Ii II
(‘ rna p land Pas t m tr e , I t .  I 599 I 787 1 S I l l  I I . iO is
Oilier Crui1,s liars’ , I - - - I t S  - - It s - - — I t s  I . —  Il lS - - -

Sull iu l ter I-allow I ‘ ‘  - 3.734 - - - 3 .375 - - - 3 .489 . . . 3 .77 . - V

Idle ( rop lautd - - - 479 - - - 487 - ‘ - 4 5 1  ‘ . . 4 7 ) ,  - - -

Reserv e Idle - - ‘ II - - - 36 7 - - - 4 7 2  - - - I I  . - -

101 -\l 9 ,757 9 ,746 9 7 3 1 1  ‘ 1 1,84

IRRIG A ’l I.!) (‘ROlt l.AN 0 -
\ t )  WI u ,’ai l ie, tO 3 5 1 1  5 314 4 

- 11 1 1  I 5 444
(‘or e Gr,nilu Bin. I 4 _b 44 5i 1 I 71
(‘u ir ui Sll_ lge l’q nnu ’ .’ . h u h  I I  15 5  1.1 11 3 I l l  2 1 1 1  ‘1 I t S
Su r gt umu nil Grait i  liii. 1) 1) II I n 0 Ii II It
Barley liii. 343 15 ,4 1 3  141 1 5 . 1,08 182~ 13 , 1 )1) 235 2 1 7 ,sui
.AII ’,ili.i I las I qu ns . ‘ b I t  5 14 1 .241 41’7 I 173 - 4tl I 4 ’ t ~ S I l l  

- 
1. 875

Sov heauus i nn , I) II II Ii 1 ) 1 I I I  I I  I I

Dry ticanis ( ‘ . ‘ .t .  2 24 4 711 4 ,5 1 2’.”
Pot, l tnu ,’s ( w i ,  4 55 5  3 S i l l  3 5 ( 8  3 Sil l
Sugar h ee ls Fm t uu IS lilt 55 0 74 ’ I l l 1,11 14 11 4 - I u i 4

(‘ rtu p la nct P,t’ .lmire I h .  17 42 , 515 7 1,1 , 11, ” 17 71, 11, 1 17 \ ( , 15 4

Oth er (n Ips llt tr m - — - — II II  II Ii ‘ I I :  I I Ii I I

Idle ( rtupla itd ‘ — . 2’) . , — 1i) , . I 20 - 27 - -

Reserve Idle ‘‘ - 7 - - . I S  . - 13 - II -

11 ) 1 A l ‘ 151  ‘ 1 5 1 1  947 14 1

(‘ RO PLA\ l)  l I lt  \I 111 .7 11 ) 111 ,6116 I l l , 1t ”

\~n lm1 iN , i u i ’ .e i  Ilo I t ’ , Itt4 lt ’4 263 1 4  7 5 4  110 li -u I I I
P,tsi n ir e ,i~ k , i I i~~,’ I t ’ . 15 , 158 S ’)4 )t hi) 7 15 .136 ‘

~~~I i ’148 25 ,101 5 1 ) 1 0 1 5  14 . 1 7 1  8 ( .  4 1 . 1

(;R ~/,I\ ; IOU \ l  ,~ 15 .512 15 , 51111 ‘
~~ 

41, 2~ -

( 0 , i / c ’ n l \ ~ ntntt l I . l l l i l  1 . 1 I t .351, 110) 44 1  1 .354  17 7 ! ’ 4  1 , 15 1 ’  l Is t ~I4 I 1 4 1  I’ll 5 4 4
\ u i i l - e n , I / c i t  ~ ulnu d t, ni1(I ‘ ‘ ( i l l S  . — - ( t I l t ,  ( i l lS - - - 5~i I

1-O Rl SI  101 \ t  1 111,4 I ‘ 1 1 0 1  I , ‘ tS  i I ‘ (4 0

Oilier \~ I n t u i t  2~ 4 1St  152 1 4 1  1

lu ! ‘.1 \G . I \ \ I l  
, 

3 u 4 4 l )  - iS 4 t i ’ i  I~ 1 4 1  5 ltt4

I, ’.. liii,,

_ _ _  -~ — -— —  ~~~~~~~~~~~~~~ -
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Table 49 — CROP ACREAGE AND PRODUCTION , YELLOWSTONE SUBBASIN

1 ProuJ ’n Current Normal T 
- 

1980 
- 

2000 2020

- - 
Crop ,,~,, F ru it 

- 
Ae’or s j Production Acres j,,~roduction Acres Production u ~~~~~~~ IProduct ion

(1 ,000 Units )
NU\IRRIG, (‘RO PLA NI)

All 9. heat hu n . 683 13.66,1 766 19 ,884 781 23 .77 8 1,611 22.423
R ’.e Bun. 6 1 1 2  7 173 4 376 3 3411
(‘oriu G raunt Run , S I I I 6 21)6 1’ 21, 5 9 537
( m I n t  Silage 1- 11110 , Tt.un 16 62 8 42 9 62 7 4’.
Sorg t t uuii i G r .m n i i  Bu n , 1) (I I )  I) 1) u 0 II
Oats Ru n , 59 .834 63 2,8111 49 2 . 8115 158 11 .1 , 1111
Ba rley l iLt . 191 4 ,1)4 1 157 4 ,11)14 I 4’l 4 ‘156 152  4 ,5 69
,AlI ’a t t ’a Ua~ 1- qu n i  - Tiuni 3 181 248 IltI 234 245 2 7 11  I 5 3 5  .52 1
I las seed liii, 7 36 6 Ii) 5 9 4 III
So’,’beauts Rut . 1) II (I I) I I  I )  (I II
Dry Beans’ Cwt. I) (I I i  I I  I I  II Ii II
t , h i , n t o c ’s (‘WI, .u , , - 3 t 3 . -

Sugar Beets ‘[mi nt I I  (1 II II lb I) II II
(‘rop laitd Pastutre I- I’ . 24 15,55)1 24 5,3 (3 24 111 .4 7 11  

L 
24 2 1 .77 2

Otlter Crops Hans , — — — IS - - - I S  - - - I S  - - ‘ I t  - ‘ -

Smu n i nner I ’ a l to ’ .s — — — 8th - -  ‘ 752  — — - 7t , s - - ‘ ( I t  -

Idle (‘ ropland - - - 1 1 7  - - - 1 1 7  - - - t 17  - , - ‘ . 3  . -

Resc’r.e Idle - - - 11)3 ‘ - ‘  152 - - -  115 - - - I) -

2,343 2 .335 2.3115 1 .1911

I RRIG.\ 1 1 - 1 ) 1  RI m i n i AND
A ll Wheat liii. 6(1 2,0)0 41) 2 . 149 31, 1,3911 27 2 ,285
( urn G r i t  t ie, 9 (“59 7 633 5 454 5 53)1
(‘(urn Si I,t ec ’ 1- qu ts . lout 44 514 41 (,lnl 35 411), 33 726
S m urg l u mu nnu Gnain h u t . lb — — —  II II II II It II
I3,urlnr ’. h ut . 2 37  10 .893 101 13 ,7 1 6 2 1 3  17 , 9 58 9 1 11 .145
‘\Ii ’, n Il ’,n ll , o I’qiuv . 1110 436 0.58 337 1.54 144 1 .19)) 1911 1,21 3
Su i\ b ic’au s hi m i . )) Ii II II I) II I I  lb
i rs l)e,l l is (“ .s t .  58 1574 5 6 1, 033 7)1 1 ,34 1 196 4.23 9

P i , t , m im t e s  (‘ W i ,  2 299 2 3 4 1  2 4)13 I 3011
Su ugarr Beets fmu n I 1.3 84 1 3 1  2 , 347 208 4,028 135 4 .1,111
( ‘ rmlpl a ind Pasi nure 1- f ’ . 41 1114 .7 17 4 1  133 .12 8 4 1  156 ,801 41  172 , 733
(t i l u e r  Crops lIars . - - - 3 I . -  - 3 - - - 3 - - - 3 - - -

Idle ( r m u p lai ud - - V  3)1 — — —  30 - -  - 3)) . - . 
18 - -

Reserve Idle - -  16 - - -  3))  - . - 5 ., - II . . -
101 I 1 .1131 1 .11 2 1 I 1)05 959

( ‘ROPI,.- \ \ I )  101 ‘. 1 3 .374 1 151, 3 .3 1 1 1  3.149

%%il d i ’ , _ n t u m c ) l l u l ,  hun 1 2 1  1 1 1 1 l It  115 1 2 1  14 1) 11 11 1 5 1 1
P :ns unt re $~ Ritu gi.’ I .1 . 24 . 111 4 1 1 4 2  -11 6 24 ,164 5. 2 74 .1.84 24 , 11 ) 1 ), ,l lT ’ l ,42t ,  24 .111 1 1 1, ,5’ .2. I4

t;RAtIM; I(~ I \L 14 . 1 .11 2 4 ,18’. 14 .111 14 ,111

(;rJ ,cl’ 9.t unnulla nd I h ,  . 15 7 1 4 1 .51,4 1 . 155 I 5 3 . I) t l I  1 ,351 161 .1’.)) I , ,13,s lt , ,s l t
\ i t t i - g r .n i _ ’ mI ~‘s n tuumtlnuid - . . 93 - 93 , - , 95 . . . 9 ’  .

Ilk! SI  t b !  \l 1 , ’ . ’ . l l  1 .548 1 ,5 4 1  1 , 5 3 ) 1

Oilier \g . I m u  91 ‘H 91 9))

- -_ - _  — - J~~( i.) 8 29 .~ s i) ~~~~~~I6 t ~ 1’., O’ lil

i iss  I h it, Ill I . i u  rt ’
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Table 50 — CROP ACREAGE AND PRODUCTION , WESTERN DAKOTA SUBBASIN

P d ’  Current Normal  1980 2000 2020 
-

Crop Unit Acres Production Acres J Production Acres j Production Acr es j~~roduction
(1 .000 Units )

NONIRRIG , ( ROPI \Nt)
Alt Wheat Bun , 2,124 40,1)28 I 1.524 57 ,757 - 1,358 64 ,6 2 5  1.1,2 11 1i6,t 7 4
Rye h u n . 77 1.233 53 1 ,1)1)3 98 1,81, 11 I 29 3.344
(‘urn Grain h un. 16)1 3.1125 119 3 .227  134 4 71) 5 305 

- 
1 )1 ,888

(‘urn Silage FIlmIly . ‘[on 48)) 1 ,603 435 1, 1)7 3 36 11 1,1118 I 175 2 , 786
So rg lim nu u i  Grain Bin. 60 1 . 11 16 47 1. 367 59 2 ,176 16! 1 5 . 4 51 ’
0.mis Rn n . 740 l’).233 526 18 ,636 353 1 5 . 5811 SIll 13. 9’S
Bante s l imu. 544 11. 078 39! 111 ,398 I 277 I 177 7 ,1 1 . 5
\lfd t a Div I’qmaiv. ‘Ion 1. 633 1 .65 1 1. 4311 1. 1,0)1 I 1 , 281 1 . 76)) I . 4 3~ I 2.1,1 9

I’I a~ seed 1111, 86 6114 75 44t t  . 7(1 1 478 147 I . I~~8
Sos bi,’a its Rut . — I * 6 I - II I S
I)rv Ileauts (‘ us t , 0 1) I) II II I) II I I)
Putt h ues (wi . 4 25 1  4 14 11 3 1  129 4 30 1
Smugur h eels ‘Foil (1 1) II I) I) ’ II I 1 II
(‘rup lti t d P s tm tre I f . 144 208.2114 183 26.1 .5311 1 81 l’17.3t5 1 81 3111 .815
O t her I ’m-ups lIar’ .. - - .  31) - - -  31) - .  - I 3 m ) ‘ - -  3 11
S m t t u i u n i e r l ’ a I l m os - . -  2 .Im 7 ~ . - -  2,4 2 2  - - -  2 ,164 I - - -  2 .531 1  I , -

ldle (rop land - - - 454 - - -  454 - . .  4 5 ) 1  . - -  
- 

443 - ‘
Reserv eld l e - - -  5 ‘ ‘ ‘  39~ - - -  1 144 - -  0

14)1 .-\L 9,097 9 )185 9 0 7 1  ‘ ) l l 4 ’ m  -

IRRIG \ I I  . 1) (‘ROPL.-\N I)
All Whi e i  htm l . II 42)1 II 563 

- 
I I  676 I 9 1,64

(‘nurnt Grauit lie, IS i)~~3 1) 714 8 9)16 , 14 I ‘1114
(,ir ~i 811,1Cc h ’qm n ms . [Ot t  16 161 16 21)11 II ’ 17 11 - 11 ~lI1
Snur ghumn n i G r i n  h i nt. .1 147 4 256 4 328 1 11)9
R nr I e~ But. 7 3115 9 547 9 7117 ‘1 5114
u~ It ’a t t ’a I l l )  I quiv . l’tt in 96 134 141 267 76 101 I 7,14 44
Sit s luc ius lint. (1 II I) 1) (I II 0 II
Or s Beans (w i , 2 4)1 5 93 5 I l l S  - S Ill ,)
Pu , i ,m t u t cs  (‘Wi . 4 5)14 4 571 1 3 .  5 ) 9  1 384
Snugar blcc ts ton 9 16 5 97 17 5111 2 1 4~ 2
(‘ ruu p lu nd P,nstn m rc I - I , . 27 73.195 17 93 ,693 21’ 1111, 1)45 I lIt 119 .739
Ot l ner  ( ‘ rop s l I n u s , . - ‘  I - - .  I - ‘ -  t - - - I I - -  -

Id le (‘rop t .iiuul - ‘ . 7 - - - 6 - - - It , ‘ - - t’, - -

Resu,’i’s e Idle - - ‘  II - - - 211 - - ‘  “ -  0

lO t ~I . 19 15 198 11) 6 1 11)4

(‘hi,OPE..ANI) ‘ IO ’I’ - \L ‘1. 2 1 5 1 ) 1 5 1  4 1 1,5 I 4 .143

8 8 i I m I m N , m b i u c i b t u ~ ku ut 1. 1161 746 1, 111,1 853 1111 ,11 ilSil 1 .1154
Pastn ure & Range I - f  .111 .1,15 0,883.731 31 1 .585 I 2 . 7 761,71 1 1 1 5 3 4  I -l.s4 S , l .5’ . I I  4 1 1  I l, ll, 1.15 4
t ; R . \t ING 1 01 \I. 31 ,677 31,646 31 .504 31 ,511 I
(;rn,s’ml 9.uiitut ta utut 1 .1 - 1)11 5 1.19 .883 ‘8 )5 147 5 1 5 11)11),  151, 46 1 .594 11,3.4 11’
Nt i u i - e r . l , ’em t W n u nim l l a n d - - - 69 - - - 68 - - I I’  - -  i,5 - -

I ORI S I  ID ’ ! \I I 97 7  1) 7 1  ‘11,1, ‘11,11
Otluer \ m Lain ul 20’ ) 2)18 IllS

I0I~~L_\I.,tA\i ) 
— - , - 

4 1. 15$ 
_____ 

42 ,101 4l .)n 3j~~~~~~~~~~~~~~~ .’l7 4

I ess t l u n n u  511 ( 1 ni ri -s

. ,.~~~~.— . . “7 ’ : ’ : ... ~~~~~~~~~~~~ ~~~~~~~ .,—~~~~~ — — . . -- ~~~~~~~~~ ,, _,,, ,
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Table 51 — CROP ACREAGE AND PRODUCTION , EASTERN DAKOTA SUBBASIN

Current Norr~~I 
— — 

19 15! ) 
- - 

21)00 
-- ~~)~ )) 

—

(‘rop Unit ~cr cs Produ c t ’J 
~s res ~~~~~~~~~ ~ur Ii lio n ,1 ~u ru- s j I’n o duc t i n l uu

( I .01)1) 1. i t i t s )
N1)NIRRIG (‘ROPLANI) I

A l t  \ \ hca i  liii . ‘

, 

1 , 1174 1 l t I .4 ’ l  1 1 4 1 
- ‘l1.7 ’ ls  3 . 71~ 11 14 .3 59 1 1,4 5 L9 , ’ l m l ”

Rye 1111. , 114 1, 4 1,8 181  , .8 , 8 . 1 1 1  115 9 9 7 4 215 - ‘1.11118
(‘orut Grain li m I. 7 , 358  1 4 1 . 1 1 5 1  1.1 1 4 9  1s3 ,558 1, 147 237 1,11 5,643 36s .4 8,
(‘ mI r t h 511.1Cc I’qitis . lol l  I (‘2l~ 1 5 ’ )  H I ) ’  - 61 (35 9’’l 8 1 1 7 4  1,214 I I 1. 11. 57

Sorg lu i t i i uGr a tu t  13 m m. I b I l l  - 2 4 1 4  14 1 14 ,1 1 1 1  31111 1 1 . 51 ,5 1.11 3 1117 ~ 14
Oats  lie. 1.1414’) hbku . 4 )m -l  . 1,14 1 1 I -~~.‘ I l lS  2 . 4 1.7 I511r3 1 ,1 ’s )  “ 1 1 5 9 8

Rarl e~ lint . I 1 .1 1 7  .111 . 1 4 4  SI, ) 1 18 .1113 ~9’ I 2 ) 5 5 3  ,s44 18.871.
\ I I , m b b . i hh u~ l’ ,qunu , l n u u u  - 1.384 4 1 1 7 7  1. l 4 i 1  4 4 s 4  I 2 .171’ 

I 
~~~~~~~ 2. 1 , 7  I 7 9 5 1

t ’ I , i v s eed h u t . .155 t I , S4 8 , ‘ 1 1 , 5  s .’ m t ’ l  ‘1 ,11, , 11 , 151 ‘ 1 19 - I5 , 4
Si t s  beans li mu. 357 ‘ 7,4 8 7  4 111  I I 1.441 ’  1 4115 I I -  1-li, 5 ’ ) t i  , I,4 ” I
Drs Il,.ws (‘smI, 1 It II II II II ( I  - II
l’u i i .m t , ’ c s  ( ‘ .‘ .t .  2 1 )1 3  2 1-0, I 1411 I 54
Su nmt ,ur Beets [mutt ‘ * I - 4 13 1143
(‘rlu planul P,nstn ire I L . 34’) SI t  I 13 14 1, i t 7  1 ,814’) I-ui ’  I 7 7 2 , 51 7  3 3 5  1 4 1 7 5 ) 1 1 1 1

OilIer (‘nips Ihurv . ‘ -  5 - - - - S - ‘ - I ‘ ‘ 5
S uuut iiner l’a lluus ’ . - - -  1 . 131 - ‘ H 2 .~ I’S I - ‘ -  1.411 5 I ‘ ‘ -  1 .642
Idle (‘ rmup ta itd ‘ ‘ — 1. 1145 - 1 , 1144 - — . 1 ,114 .) , . . 1 , 1 1 4 1 1  1 ‘ -

Rc- sc r’.,’ ldte - - -  2, 1 1 1 )  . ‘‘ .3 , 16 - - -  l. ’ 1 51~

l o t  \L 1) 1 . 881) l m L s 3 s  “ 1 ) 7 4 0  2 10597

IRRIG.A I I I )  ( ROPI .ANI ) ‘ -
\ 1 I 8 8 1l1- .lI IOn . “‘ 4 ’ . S ~~ Ill II

(‘ 1,01 (;r,niti linl . IS 914 5) I )~7 14 15  9 1 . 144
( urn Snhage l-quiv . ‘I’ nu u i S t I l l  It , ‘Ill 5 - .8’. It 114
Sn,ruiliut nn (; raot Bit . I 55 I 1)14 I 134 ‘ 4 1
l iarles IOn . 3 141, 3 13 11 3 181, $ 315
AIl ,nlt ’a h a y  l ui in~~. ton 67 216 71’ 3 11 ItS .1411 (,4 3 7 1
Si , s b i u’. it ts liii . ‘ 13 ‘ I IS IS Ill
I t ru  lic uit s ( ‘ u’, I. 5 .81 2 I 43 I. 118 IS .115
So t ’s - s (‘ ‘ .51.  I 157 ‘ ‘ ~4 ‘ 79 “ - - -

Sugar licu’ls hut 14 107 II 2 114 II 1 4  I l l  214
(‘ rllp !auld Pusllnre , I .1,’ , 3 ~ ,4 4 4  3 1.4” -) 1 14 . 1 1 5 3 4 1 1 14

Oilier I ‘r nt 1 us l h . i ru  , - V .  I . - . I - ‘ ‘ I
’ 

I - — — ‘ . .

ldhe ( ’ r it p l,uut d - - I 4 1  - ‘ 4 ‘ V .  4
Re’ .c r,cld le  ‘ ‘  ,___!_i_ I ~~—~— -  —.-~J ~~~ — 

., II - -

l l I h \ t  I I I  1 18  1 1 7  
-

~~~~~~~ 1 1 5

(‘R OI’I ANt ) I(ll . \l 21 .111114 111 . 141 ’ 211 ,85 7  
- 

111 .7 1 2

\~n)d l \ .n i t , e b  Hu~ I t ’ l l  1 .5 1 1 , . 176 1 ,518 .1,811 .517 .811 I .514 I ,9 S t
P,lst ll r e&  R,unge 1.1 , 1 1 1 1 1 5  1 , 9 1 1 , 4 11’ ) l l I9 ’ ) 7  14 ~I m l l 4 I 8  11 11 ,5 

I 
I I I’ III, l , i , 3 l 1 1 1 1 ,I,l.

( , R\ / I \ ( .  1 1 ) 1  \ L 1, 547 I1, 4 1S 11, 4 1 1 ’  
- —  

~~~~~~~~~~ 11,4611 
‘ —

( , l . u /cu l  \‘t i t i t n l la i tuj 1 . 1 ’ , 1 1 1 1  4 2 . .’i’l ’t Ill 4 i , 4 ” l l  1119 4~~ ’I), ) - 11 ) 7  481 ,1 7
\ u ’ l I ’ e u , l / s ’ uI \GiminlI . iuut l  - - 1 1 ) 1  - t I l l )  . - . 0)11 - 

‘ 11 11) -

I ()RI S I  1 1 1 1  \ l  III 11 11 2119 19’

t )t l uer \e l ,nuid “ 14 4 ) 1  s O i l

l l) I~~i \ l ,  I \ N I )  
- 

14 ) 1,11 11~~4 
— — ~~~~~~~~~~~ 

l I’9, 4~

I i’ss u I , .n uu  ‘ .1)11 -

7 14

- -



Table 52 — CROP ACREAGE AND PRODUCTION , PLATTE - NIOBRARA SUBBASIN

Current Norntal I 1980 21) 11)) “ ‘ ‘
~‘J”~

”” 2100

-- 
C rop Lrnt ~u~~~~~~~~~~~uuIiou tj r v j i  ~~~~~~~~~~~~~~~~~~~~~~~~ r ‘j 

~r t ~~~ t
1 1 . 0(8) t n u n i s l

NON III R I G  - (‘ROPI..\ NI)
A ll .58he 1 1111 , 2.3111 48.321, ’ 2 .597 75, 311 7 1.7$~ 

t ) 3  “ 4~ I ,IIII I I ,~S .’.14
Ry e 1)11. 156 2 (,5’l 1 1-1 3. 125 14’. .),, .‘m S Ill,’. I 7 , 7111 1
( ‘m oot Grut it Bun , 2,1)46 83. 1480 1 , 881, 11 1 7 . 5 1$  I 719 1 ) 4 .8 1 , 1  I i.’.~ 1 4 $  1 , 1 , 1 1
(‘nnr utSnl,ng e l qnt iu . ‘I’nt u i 371 2, 11,1’ 1711 I. ’i’s2 315 ) 1.551 1511 I 4 .111 11 ,
Si ’ r uzI I lnht l  Graiu t hi mn.  497  2 1 , 3 7 6  55)5, 3 2 , 1 3 9  7 6 $  4 1 , 9’4 5 711 ‘ — ‘  ‘ i ’

O i ls  lie, 789 23 ,11.3 661) 2’.,I ’ s l  4 1 1  21 .811 5 I Ills I 12 , 5 1 1 $
li .irtcs h ut, 438 8 .7 511 $1 1 14 ,5 )1 3 25” s4’.’m 1110 II 4 14
.511 ,11 ’., Ilay I’ u l lmR .  Ion 1. 327 1.237 1,17 5 2, 1, 113 1 , 4 1  3 , 117 1 141111 : 4 I , ’~’ I
FIa ’ss eed liii — II I I F II II II II ‘ II II

S, ’s l t e m r u s  liii . 14 11 3, 4 ’ IS  277  9 ,144 $37 11 .101 5 ,I~~ I I t s ) ’ .
Urs’ liu’ tnis ( ‘

~ , 4 ,
: 

I ç ~I -1 I ,1 4 11 I I I ‘ 5 7
Pot., l,’c’, (‘ ‘.‘, u .  “ .1) ‘ ‘ Ill I)  t m

Sl lg,, r  I_li,,ets tm , i i  I l l  I I I  I I  I)  II I I :  II II
(‘ nut l t latt d Pns lmt r c  1,1 7111 I 9 1 1 , 84” I’l l I , lSb b .ll t H 1,148 t

,,

l l l l , ,’l ,i.’. n~5$ I . 4 1 ,1, 11’ )
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Table 53 — CROP ACREAGE AND PRODUCTION , MIDDLE MISSOURI SUBBASIN
- , 

Prod’n Current Normal ,,,.L 1980 2000 2020
Crop ini ,tcres I Production Acre ’ . Prod uctio ,,~.,L,.,,Acre ’ . j Produ ct ion Ac res Produm lion

11.000 Units)
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Table 54 — CROP ACREAGE AND PRODUCTION , KANSAS SUBBASIN
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” 2001) I 2 11 2 1 )
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“i ll Wh eat lint , 6 ,79’) 14 9 .7 5 1 ’ 7 ,3 l Is ~ II’’ - 4 “ “ “ ml ” ’ 4 ’ m . ’ ’ i ” ’ 1. ’ ’ ’  I 1 1 , 5 1 . 4
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T a b l e  55 — CROP ACREAGE AND PRODUCTION , LOWER MISSOURI SUBBASIN 
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Table 56 - VOLUME OF GROWING STOCK AND SAWT (MBER ON COMMERCIAL FOREST LAND ,
MISSOURI BASIN BY SPECIES AND STAND SIZE CLASSES , 1962

(,ronilln Stoc k

-— 
Species 

- — — —L - , - 
1”)al 

— F Polct irnher ~~~~~~~~~~~~~~~~~~~~~~~

I ( I  lint usa itd (‘ uhic (eel I
8,111’.’. h Ills

1) m um mg las- I’ir 1 5)51 , 4-’’ ‘I’l l),I, 1.122 .493
Putitde rtis a Pete 1.91 1 1 , 3 7 1  7 1 1 , 3u ,1 1. 1149 .1 , 1 ”
I rue fir ’ s 7118 , 725 )  3111. 4 811 41,1 14 14

Spruce 2, 3 1111 . 7 14  I 353 ,3115 ‘l4 ”  4 5 ) ’ l
1_o d ge po le I ’l l ’ .’ 6 , 1 32 ,1111 2 . 114 . 2 1 8  3 , 1 9 8 .11 12
So utt l ienit pn l le s 19 ,61111 F 9 ,5 1111
I - ’ as lmi rit re’s! ‘ ‘s- dat 111 , 11111 9 . 1 1 1 1 1  1 ,1111 1
()t l ner ‘s m ,f t woo ds 1,511 .1,4 7 1 1 1 4 .1142 4 ’ s )
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S I’ .’ . t int Iter

—. Species Total t i n  S-j’.t tul n lic r Stands , j_ ,Inj,~,lIue r Stand ’
(l’housand Board I ’ s’ci I

14 , , I t im , , ,  t,I
h) m il idI. ,s ’ l l r  10 .1171 .7 1 .1 “ 11,1.54 11 1 7 1 6 1 7 1
Pt t l l m lero s n pine t I I .l lI,l .31 I “ 4 4 1  1,1,14 1.1’ 4 . 1, .
l r tn c l’ n r s  1,IIS .”41 I 1 . 1414 1.1111, 1 1 7 S  15
S IirI,i.’c I I I .7 3 7 .)tS l  I 9 9 1 1 1 1 1$ 141 .51 1
I n i d tt ep mt le b l t i t u ’ 15 , 1 5 1 , 411 ’ s  9 . S ’ l I . I 7 7  1, 1 1, ’ ’ ’ ,’.
S, ’ I , i l l e r l l  pine’. 1,4 , 5 1 1 1 1  1Il , I I l m  4 1 5 ) 1 1 , ,

I ,Is t c r li remh i_ n _ uI _ m r 7 ,5111 1 I 1 . 11111 1, 4 1 1 1 1
Otlu er si , I t ’ .m,u, t ,Is 1 . 1 5 5 1 1 1 1 4  - 1 1 , 5 1 1 , 1 4 1 1  1 , 1 1 4 5)5

l ,t i a l 14 ,i b lnitit m hs 52.174 .5511 1 C 1t 7  4 ”  I4 , 511.Sl l ,I

I I _ m I n ,i, t 
~I s 

- 

1iscie , t , ‘ , k ’  1 I lit ‘ 1111 1 F I . 1’ 1 ’ s  ‘II I ll 5 1 1 ,1 .1 II Il l

O1) 1’ s’r ,u _ m k s I .i i l lS. lIlil 1 . 1 111 ,1 ,111 1 1 4 5 , 11111 1
l Im ,  k, ,, I I’ l’s , ,iI Ill - 1’s4 ‘II I l l  I I I ’  1 , 1 1 1

\ s I ,  and 8% .n b l l n n l  I 7 1 1 1 . ’s I l I l - ‘ s S 1 4  I l l i l t ,’.1,4 ’ ’ s ,
I , ‘ l l i , u l O ’ ’ ’ ’ ,I ol d \s 1’ u’ri F 2 , ’s l ’ ) ’. ’s ’4 ‘ ‘ 4 1 1 4, ” I 1 I 6 ’ I l $
(1111cr luartls~nu,n ’sls 1.7’. I ‘ 111 1 1 . 1 1 1 .111 s 4 1 1 I ,’,il

I , u I , u I  b l , n r , l u i  . ‘ , , ,  I’ 1 1 1 , 11. 1 1 1 7 5  I

, 

. S I m ’ s 4  1 4 1  I, 111 .5’1 2

1 1 ) 1 81 
— 

, I,2 , ’s ,1 ) , 115 4 ’ s  ‘II , ’ s 311  J It ~, 14 1 1 1 . 1 1 5

i i  Ii. ,u i . ,b t ‘ un ’ i t  t , iu  In I’’,’ ru), ,

-~~~~~ ~~~~~ - - - -  - ‘ -- ‘ -~~~~~~~ --~~~~~~~ — - - “ --V



Table 57 — VOLUME OF GROWING STOCK AND SAWTIM B ER ON COMMERCIAL FOREST LAND ,
MISSOURI BASIN , 1962

Ownership Class All Species 
— 

Softwoods Hardwoods
GROWING STOCK

(Thousand Cubic Feet )
Federal

National Forests 11 .918 .947 11.64 8 ,9113 27 11 .1) 44
hiumreau of Land Managennent S3 ’ b ,589 508 ,269 31 .3211
Oilier I” mideral 5(1,6 13 1 0,569 4 ) 1 ,1144

State , County, and Municipal 422 ,698 36 ,1,74 )1 58 .958

Private:
Iiidi uit 263 ,413 116 .721 411 .692
I ore s t l  ndustrv 4 ,5 (1)1 SIll) 4 ,(l0l’ )
Oilier Private 2 5 ‘131 ,341 2 ,920 ,429 3 .01( 1.9 13

Total A lt Own ers h ips 19 .131 ,102 15,669,13 1 3 ,461.971

SAWTIMB E R
(Thousand Board Feet l j

1-ed e ra l :
Nat iut nal 1”ores ts 39 .073 ,409 $8,793 ,913 279 .490
But reau of Land Ma i tag cu tt e i t t  1 ,708 ,189 1 ,654 .9511 53 .239
Other Federal 183 .757 311,2 84 153 .4 7$

State, (‘ounty and Mutni cipa l 1, 347 ,34 11 1,2 14 .121 133 .2 1 1 4

Pr u a IC
Indian 8(14 ,94 I 670 .1132 1 , 14 , 9)19
I- ,ures i Industry 11,5 0 (1 I _ 5110 11 1 ,1)01)
Other Private 2 19 .407,789 9 .811 )1 ) 4 9  ‘) , S’ l 7 , 74m l

Total All Ow ne rs l inps 1,2 ,5 36,925 52 .174 ,14511 111 .30 1,117 5 
—

I lntu. - r l u m l i u m n u I I  m,mle . I l l u r th l  iii ’s - Il I tu g mu i le ,
2 lnc l ud ni s larnuer-owned .

144
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Table 58 — VOLUME OF SAWT IMBER ON COMMERCIAL FOREST LAND , MISSOURI BASIN , 1962

Diameter (‘ lass
(Inches at Breast Heig ht)  

____________________

AU I 9.0 - 11.0 - 13.0 -‘

S pecies Classes J , ,  10.9 12.9 14. 9
(Thousand Board Feet I I

S,t t’ie ,,o ds:
Doug las fir 1 1 1 , 147 0 .7 13 2. I46 .41s4 I ,41s1,l ’14 1 .494,773

Poitd’s’rosa p ile I 111 .061 .321  2 .11 ,144.871 1 , 5)12 .S37 I .7IiS .1
Trite fir ’. 2 .2 111.74 I 1167,3 27 501. 707 1S 2 1114 3
S ltr ttee 111 .737 . 1,5 2 1 .174 .387 1 ,4 7 3 .27 1 1.1 , 1 1 3 , 1, 9 1

Lodgep ule pine 13 .953 .405 6 .e’ lS , 751 3 .93 2, 7 IS 1.6 3 1 . 1)94
S’sIuitbiilrit pines 64 .5 11)) 3 1 . 1 1 1 1 ,  10 .1111)1 I 12 .71111
I’as ic r ui red cedar 7 ,5) 111 2. 9111 ) I 9111 1 1 .71)))
0111Cr sol’t’.voods 2 .255. 1115 )  099 ,2 14 4 1 6 4 1 0 - 369 ,7 5 3  1’

l’ota l Sunft’.s oumds 52 , 174 .5) 51 ’ 13 .702 .1135 9 ,6S7 .1511 14 .13 1 . 1,34
I hard’.’. m m n i u l s ‘ 

- 

I

Sn_ le st i’.tk’. 2.138 .9111) ...2 l,4’l 14111 1 - 4 9 1 , 4 1111
0111cr 11,1k’. 1 .14115 ,2 01) — ..  5115 4 m l l I  1 338 ,1) 1111
Hi’s’ku ,rs 395 ,11011 J . ‘ 11 7 1 1111 

- 
89 6 , 1 1 1

A’.lu at t n_ I S%- nh it m nt 7 1 1 1 .51 111 1 — . . 15 44 ,11 11 - 195 ,7)1(1
(‘ i m t i l t t u s’.I,iI,I and .‘\spe il 1.51 ,11 ,574 I — — 514 .1111 4 1 1911 ,9IIS
Oilie r hard w muu lds 2,7 51  ‘ I I I  I 459,814 I 3~~ .74S

‘ l ot_m I h h aru lss’ om lds 0) 362 .1175 
‘ 

. .~~ 1,39o .s2~ ~~I . 1 4 4 1 . 3 511

.511 S pecies ( t2 .536 .915 13 .702, 11 35 I 1,i14’1175 I l l .1171 .’l5)4

15.0 - - 17.1) - 19.0 . 2 1 .0 &
Species 16 .9 L 18.9 20.9 - I.arger

(Thousand Board 1-cun t I
S,, lt ms , t , m m l s , -

l)uuuniia s h r  - 1 , 466 . 114 1 I ,ll’ llt ,37 I 54” .156 1,363 .171
Poll uter l usn 19 te I 5 4 ’ ) 5 1~ ) 11,3 ,1511 71,5 ,55 1 1491, 18 1
1 rue l’trs 261 .76 ’ ) 13 11 .6 714 511 , 5 5 3  S4 ,li14
Spruce 1 ,581 1 , 1 5 1  1 ,315 ,3 5 )1  I 1 , 116 1 , 113 4 1.5 16 .73$
Lnmd gepmule P11t~ 1 4811 .194 7 1 ,1 .11,4 1,5)1.81 7 I I ‘1” ,5)t9 I
S n tu i ihie ruu pil l ’s’’ . 4 1)111 

F ‘ ‘ - 4 111 1 , -

I ,m st e r i l  red ced ar 1 . 1111 ) )  1 . ..  I - ‘

Ot h er sllft ’.’,mlluu i s 284 III I 1911 .671 ‘13 ,1461, 1 1 1 4 1 1 ,94 7

l i i i  Snuft ’ .vn mmnds 1,4,17 , 44 5 )  4 ,042 ,649 1 1 1 1 4 511 ’ . 
- 

I.

Il, n rml’.s ,u,ds
Scie ,t  m u a ks 11,3 , 4 )111 I 111 7 ,3 1111 1 1 7 1 . 7 1111 2 S S . 311l1
Ot lm er ’.,k’ 16’) 51111 I 187 .50)1 1 57 .5 0)1 I
F In ’ s’kors 511,11 ) 11 I 57 11111 I 1 5 1 11m m 15 h I l l
‘\s bi iui d \S a l t tu , i  14 5 . ’ m l I l l  I i1’l 4 1111  1,14 ,11111 - .SI, , ” Ill l

( , i l l , i l l ’ . l , ,,i, l autul \s I ’ n _’ui 1-144 . 21 17 I 154 ,74’ I 15 1 ,5 73 99’ I 1’.
Other l u , i r d n i t , m n l s  

— 
444 , 1,11 5 

_~~~~~~ -“ ~~~ I 14, ,I,IlI - “11, 1,119

lnmi mI ll, nr m t n ,u m ,m l s t . 515 i5 ,74S  
~~~~~~~~ 

- I .1111, 775 I
- 

- 811  S Ite , Ic’ 
- 

,14 .2I) , , I’l l 
— 

5 ,~~5 7 , 158 J 4 j  9’~~~~t~~~~~ \ u,I l~~ i l)t4

I u u l m ’r uu ,n l n , i n i . n I  i m n n t ’ - l i , m l r llm in, In I’ te r~n b,’ ,
\ i l i I l lT l i l l l I  , b l , u t u n , ’ l , ’ r ) ‘ r , ’ ,n ’ . l  l I lg I t  s t t l t ’ .s , t i t t l s  ‘ 1 . 11 i l l ,  me , , l,,nr iI~m imm , , t s  1 1 , 11 I I I ,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



Table 59 — NET ANNUAL GROWTH OF TIMBER ON
COMMERCIAL FOREST LAND , Table 6 0 —  TIMBER CUT ON COMMERCIAL FOREST

MISSOURI BASIN , 1962 LAND , MISSOURI BASIN , 1 962

Species Growing Stoc k Sawtimber Species Gro ss ing Stoc k Sawtim her
(Thousand (Thousa nd (Thousand (Th o usand

Cubic Feet) Board Feet ) (‘uhic Feet ) Board Feet I

Suu l’ l ‘.s uuod ‘ .1 Sm~t I ‘.s’,,ii d
I)ou tg has fir 26.646 91.027 1) m i um g las fir 11.029 75. o79
Pontderosa pine 50.570 178.5 62 Poiidcrosa pine I5 ,S) II 5)14.’1II —

‘lrute tim ’ . 2. 822 7 .33 1 ‘I rue Im r s  , 594 3 ,2 5 14
Spruce 22.340 107.899 Sprunee (‘ .139 33 .939
1,mtdg’s’pule pine 66 .093 144 .067 1.,’ndgepole piite l’I.14 1 170.497
Southern piites 490 2.390 Sout l ter n pine ’ . - $511 1. 724
I’ istern red cedar 930 7 3 ) )  I’ astern red cedar 243 - 713
Oilter so fiwoods 6 ,566 23 .874 Other s m’ I in u m i t u l s  ‘ - -  . - -

Tnulat .Sn’n fin’muods 176 ,457 541 .218 Tota l Suuft ’ .somu d s I ItO , ‘17 37 4 7 17

I lardwoods: I lard ’.’ .munt’sl 5 :

Select Oaks 24 ,300 106 .840 Select muak ’, 16 ,207 76 .123
Other l I , t ks 22. 4 71 ) 50 ,68 0 Other m ma ks I lt ,SS S 3 1 . 982
Hickory 9.070 I 14 ,05)1 t h ic km l r (  1 .2 2 1  4 .471

- “.sh an d Walnut 14 .890 S3 .1418 ,-Ssln mi ld Walui ui r 3. 212 IS, 1492
(‘ottoi twtto d iitd ,\speit 18 .134 57.234 (‘oti munw m,,u d at t n_ I -\s pc lu 4 .467 I 25 .4 55
Other hardwoods 41.080 I 33.2 5 2 OIlier htardwo ’stds 1, 11145 1 25 , 1, 51

Total Hardwoods 129 .944 4 19 , 874 Tmuta l  } Ia rdwm mm uds I ~8 II) , I l  1 179 ,57 1’

TOTAL 306 .401 961. 092 TUT U._ - - 
j li~~.I97 554 .19 ,1

l ut ln _’ mn , mi i tmi ial  , ,ne- fuu u rth u i _ l u  log rut ’s -, IllI, - r,,,ii,. ’ nl , ,l im un , ’ lt t ur lh nun _ lu  mug rub , ’ ,

b4(n

_ _ _ _ _  - _ , -- _ -,- - -- - - -  , -  - ----“ '~~~~~~ - -~~~~~~~~~~~~~~~
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Table 61 — TIMBER CUT , GROWTH , AND INVENTORY OF GROWING STOCK ON COMMER CIAL
FOREST LAND , MISSOURI BASIN — 1952 , 1 962 , AND PROJECTIONS

Species Group 1952 1962 1980 f 2000 j  2020
(Thousand Cubic Feet)

Inven tory
All Species 13 .400,455 19 ,13 1 .11) 2 22 .595 .511)) 26 .7411 ,40) 1 3 ) ‘ 154 , 1, 1 1 1 1
Soi’tw ’s tods 10.758 .403 15 . 6119.13 1  17 .418 ,900 19 . 394 . 14111 ) 2 1.5 16 ,111 ) 1 )
Hardwoods 2,642 .052 3.461.97 1 5 .170 .61)11 7. 345 ,6)11) 9 ,4),5 ,I,l)II

(;rn_~ ’lhi 2
All Species 233 ,114 306 .40 1 409 .700 S 22 ,1I)I) 1,21, 31111
Softwood’. 139 .689 176 .457 232 ,900 1911 .14191 33 5 ,4 11 )1
Hardwoods 93 ,425 I 29 ,944 1 76,800 2 3 1 . 4 1111 1147 , 91111

Cut 3
All  Species 91 .856 1 (14 .197 1 911.411 (1 3( 15. 71111 4 ) 1 1 , 4 1111
Softwood’. 44 ,21(2 66 ,137 13 1 .8)))) 187 .81 1) 1 123 ,718)
Hardwoods 47 ,654 38 .060 64 ,60)) 11 7 . ’ ) ))) ’ l~~7 .71) 0

-8 ’ . of Jaun , ia r ,  I , 19 5 3 and I 903.
I mc gr ,nwt ii fl t 90 2 is gru nss g r m mw th reduced by en r r un~t I utt , r i  m i i i ’ .  - I ’ m Ir mIt  h ‘s r years . Sr I ’.’. t Ii is r un dun_ed  I’ . i’ . i_’ tinge ui mmm l  a iii~3 ’fhe cut in 962 is tinth n_’r i uhn r ’ . ’ s’sleu i . I- ’ mmr other s ’ s -a r ,, it a l- , ’  includes vunlunt ’s’ ‘ ‘ i t is i ’ ’ due iii it i , t ,lillg . lan d ,‘ b, ’ . i r m i m g ,  ai t d
I_ mull l  r’s’e l assi flea t i m u l t ,

Table 62 — TIMBER CUT , GROWTH , AND INVENTORY OF SAWT IMBER ON COMMERCIAL
FOREST LAND , MISSOURI BASIN — 1952 , 1962 , AND PROJECTIONS 

— -

Spe n_ tes ( roup 1952 1962 1980 ~~
__  

2000 2020

(Thousand Board Feet 2
Inven tory I

Al l Spe i_ ne s 414.699.274 62.536 .925 67 .1474.4111) 71. 7181 .9)10 7,1 1,11 4 . 1 ) 1 1 1
S muI ’ tnit ,uul’ . 4 ) 14147 ,537 52 ,1 74 .Soo S4 379 ,8) l1) 5S , 909 ,9011 Stt ,977 ,lbll)
Hardwoods 8 .6 51 .737 10 .362. 075 13 , 454 ,11(111 15. 7 3 1 . 11191 I11.1 1 2 ,. qiIll

(;riuwlh
All  Sbt e ’sncs 74.1 ,1)42 96 1 .1 192 1.138 .500 1.3 15. 11)11 1, 4311 .7 1) 11
S,iI’ tn,,,ids 4 24 .54 I 54 1.1 114 030 ,4 )) ) )  1411 )1 , 31111 855, 5)1)1
llardw nmo ds 3 18 .50 1 419 .5 ) 74 452.1 00 51 4 ,81)11 574 ,9181

S )t c ’ s n e s  $ 15 ,34(1 554 .293 *77 .40)) 1 , 1 4 5 . 2 ) 1 1 1 1 . 11, 5 3 1 1 1 1
S,t l ’in,mim ul s 154 ,565 174 ,7 17 58 1 ,701) 73 5  5(1 )1  5 11 1 ,4 1111
IIa rd~~uu onI s 163 ,775 179 .576 295,700 41)9 ,7(1)1 5 5 5 , I) ItI l

8 ’ . , t l  J~in,m , nr ,  I - 1 1 5 3  aui,l 1903.
2 Inu i,’ rrm , ni , , ,u i , n l  nt n,’.tourt it in’s- In b i g  ru lm .’ .

‘
- I  

‘ . -  
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Tuble 63 — ESTIMATED EMPLOYMENT IN TIMBER-BASED MANUFACTURING INDUSTRIES ,
MISSOURI BASIN - 1952 , 1962 , AND PROJECTIONS

_________________________________ 
‘ (c ar 

—

_______  

knd u,t rs 
—~~~~~ 

J,_ ~~~~~~~~ J i%2 f 1 1511 200(1 I 21)20 
-

( ‘I’l itm usat id I tul f i l l  is unes
Lut niber ,nmud \),,u,td I’r t udu m ’ s1 s 1 7 14 14 ‘1 ) i m ~~ III 9 I I

Sawmills and P)a , u i ,ne Shills 1 4 II 14 3 ,  4 1 4 ,  4 u i  F 4 S n
S ‘s lIcer and P1~ n ,’, I P b_ n ut ’ : I I I  I I 1 1 1 , 1 1  1 1 1 , 1 ) - III I Ii it I
Oilier I 1 S I  4 4 1  is I i  5 ‘ 1, s .

Pinl p, Paper. ,ntnd Alln ’s’d I~r mmt t u s t ,  1 3 ‘. 2 1$ I , I ‘ 19 ,1
I u ,l l l , ’ s’r I l _ m i m i _ s h r u g ’ tm 

I I, I I  S I I t  — u n ‘‘ it

Sl u s s i t m u r n  l ) , ns nt i  2 11 , 1 111 1” II 1 “ S I  S

I I u n ’ s’ l n mde ’ . un u uipb ~i~ I l l _ h i  ill ‘ .,‘l h i t  m I l l p b~ s , t , i ,d  p I _ n u l l s . s , m s ’ s i u m n l l ’ .. ‘ . b mu umg ln_ ’  11 1111 ,. ‘s ‘ ‘‘ ‘) ‘i_ ’ l ,t ’s , ’ , I ., ,  I m i t t S , min I i’~ ‘ ‘ m ~~ , , u t t I b —  , t , ,’ i ’ s , j  m ’ s

1 mr t id nn ’ sn u mg l u u i nb , ’ s ’ r m l i i  ss , , t , , I  b’ . t sm c  l l l.nt,’ r i Im l s I  , t , , I  ,‘s1.tbt I i ’ .Imni, ’~ii’. n _ l i s t s , ’ , I ml, Ill i m , , , l  ,, l , , l u t , e  1 1 , , . ) , ,) , , u l u , b t  . u , i l ,  ,‘ t , l , r , -I ~ , 1

i u t , mu u , I ,  ‘ m l  ‘ .s , ’ ’ md I\ I.lI,it grt ’t , i t  2 — n n_ .’ .’st , t , I ,m s code \ 2 4 1  . t s  i J e tun i ’ s’ ,b l ’ s  I I , , ’ II , , , , , , i , t l I t , ’
2 I u u ’ s’ Iudes n_’nt~t t im ~ itte uu1 it n_’ s l _ i I ’ I , -1 i mih , ’ uu l ’ , 111 , 1 1 , 1 , ,  tu m rn u n g l , , b It p r i m _ u I ’  11 , 11, ~‘ . t t i i) . , , m ,t i r ’ t in  1 _ i g S  , ,  I ‘ I I , , —, 1 , 1 ’ ,,. ,. m n l i e

t In ’ s— s , t mn b 1 ts u u u h ’ ,  1t ,,1,, ’ r  mr (‘ ‘ n i , )  i , , ,  I I l u m.’ nt _ n i l ,,), , ‘ s l , , u ,’ ,, I t .n1t ,’r ,~,j I~,il.,- r I 1 . t .tr~i l um l ‘ ‘ ‘ ‘ t i ,  mi n d I ’ ’ ’ ’  lii i— , i , , ) ,  ,,~ ,‘ ‘  t t , ’ ,l I I’’
t ’ t l ~’ ’1 11i15’.. )l ,i1 i ’s’tlt ii .lr ,t It ,’.,, utit ,‘ ut ~,’i ‘ ‘ i ’ ’s ’ ’ . - I ’,I.,I ,’ l  ~‘r ’ ’ , m ~’ 2 .1. l i t , , , )  l’~ II,, 1 . , t , , , , ’ ’  I I ,‘ t m , i t .
Ib u l _ I , t ,l, , , ‘s ’ l l l ) t I , i l  n u n _ u i  i t ,  I iu uuh ’s’r b l, i r ’ . ,’ ’ . t l l l v ’  il, r m~,- ,) t I  ilus u , I i u mg i t n n l i m m m i  ‘i i  ‘s _ n , It ‘u ’ ’  Is . I I’, . i uu u tu , t l  .~t i ; ’ m i l  I ‘‘ ‘ ‘ m m t t ’ l  ‘ i , ’ i_’ I

t ic  bi n d ’ s’’. l It,’ ‘s -uuu t t l ’ i I  utu n_ ’ i m t  r ’ s ’ t t mtr l ’ s - d 0, 1’ I I t ile \ , ,  2 4 1

T3bIe 6 4 —  CURRENT LAND CONSERVATION TREATMENT AND NEEDS
PRIVATE AND FEDERAL AGRICULTURAL LAND

MISSOURI BASIN
- land Ni_ n_s ling

Prop er %Ian ag e ntcnt
‘I’ota l Adequatel y I’mi ,p ’s’ r Managem ent & ~‘s’gctali% ’s- & ,ir

Item 
— 

Total ‘l’reat cd Practice ’ , ()n ls %( un’s h. Pra ’slin_’ es
1 , 5 c m _ s t  

- 
(t’,e re’.) t 1’ ’ I I ‘(e res l 1 I’ ’ I I Si r,- ’ .) I I ’ -

Prli ,t l s  Laitd 2 - I
(‘ropland 1l1 3.7 i4 ’ I  17 ,9111 3(t 1 1 . 1 , 111 1 3 1  14 1 1”  13
Pastt n re & R~n utg c 41 , 1164 62.1. 0, 41  1,5 4 1 0  4 1  15. 11 ,11 II-
Forest & Wt u nm ’ sIl att nj I,1,)’ ’.4 1,5 7’ , ‘ .11 5 151, ii) ‘ 1 . 41’) II
( 1111 c r -U _ 1 - ~i1! 

13)31 141 1 1, 1 
~~~~~~I

I ,u iab 27 3 .6614 1 1 1 ) 5 - I l 3 m ) 101, 7 4  I 61 ‘4’. 11

l-em ,Ieral Land I
Pasture ,5 Rauuun ’s’ 14 , 1 7 1 1  1 ,1 , 7147 57 1 , 7 1 4 1  18 I , ltlll I S
I i m re ’t ,5 Wtl(h,llahn d 14 ,4 1 1  11 .57’ ? 511 1 . 7 1’) II 1 .110 14

8115511101 Ilas iut . I’~~~~,. 1 5 ) 1 1 1 1 1 _ I 15.1114 111’ - - 
15~S 

~~~~~~~~ ~~~~~~~~~~~ ~I lu m ‘ u s _ mim i’.
— Iutm, ’tud’s’s Slat ’s, , ‘ i , , h u l s  . , mu m , l  It tI c i ’ , ’ , uun ueu l l  l~i im , Is ,
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CHAPTER 3

MUNICIPAL, RURAL DOMESTIC,
AN D INDUSTRIAL WATER SUPPLY

T ite mml’ m In2 n_ ’ l I \ ’ s”. nu t ’ Ill,’ . c i tap le b  . 11 ’ s ’ ( I I  Ii ’ c \ a l l b t h i e  I’I c ’ s i pll I I I ’ ’ l I  I l t ’ s ” s l I ’ . ’ s’ I I ’ s’ ss l l I ’ s Ic \  ( l~i,I, ) 1 ft ’s P.1 I
pi’ ’s’sn_’iit h i b l t h i t m ,li plIl and i b uillsIrla l s n _ a u _ i  itIIliiailulit . ( 1 ) 1 ’  ‘.‘..,s dm.’n_ tsm.’d ho ‘s’\ [ ’ l ’ s’’s 1114 1 pIll ,ul pl’s’’s’ Ip t Ia I to f l  145 i i t ’ s’h I’.

p r l l bec h I l i t u re  h i i l i I l in _ ’ i l ’ .Il . ru t i _ ml- ’ s iu t i t i e s l t c  ati ’sI t t l d l l ’ . t t t Iml  ‘s’I
’k”s’ II\n _’ i t ) t ne m2l i l ig  I l l , ’ I s l l i l e  r e ’ s l u t tF I .’ I l le t l ts  n _ u I  i t I . m 1 I t s  \

Wd lm ,’i ’ del l ia i l d ’ 1 , _ mitn _ I ‘1 ) tu ,  ‘s’ m m l l l i i _m I ’ s’ ‘s’\ t ’t t IOuI s\ 41 ’ s’lll 44 P 1  .1 n _ m s  esll ihllsi led l u m appr( lx tt l lale ti le ~1’s’h lg l ’ .lj ’ 1Ii l i_

n _ m I ’ s’r ‘t ’ s l \  ic ’ s’ ‘s’a pllhilit\ an’sl q i t _ m h t~ m l n. m lm.’r s1i pp l~ WIl ib Itn i it  h i _ i n sn _ illcIl law n ‘.prlt t k lii lg at id shr u b and ~r ,mi d’s’n
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Table 65 SUMMARY OF EXISTING MUNICIPAL WATER SUPPLIES BY SOURCE
MISSOURI BASIN
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Table 66 - NUMBER OF PLACES & POPULATION SE RVED BY CENTRAL 1,’,’ATER SYSTEMS , OR INDIVIDUAL
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MISSOURI BASIN

WIth l’mhhl it ~% 0 I’ nm hI tn _ ’ 5% al ’ s’ , 14cr ,  i s c 5% (1 Ru iu n im m~

L I u I _ m b 
— 

Wat e r Service hmmi%%it l i Ru titmmii i u 5 5% :n icr I 
- 

\ n_ a t c r

I I
Popu lation (‘omponm2nt j  I ’ I_m ~ c ’ . l’u i pu il ati on Plac es 14n_’ r s t ’d : I’ lacc ’ . l’n pu l at m um _i I’up ut at i, nn

)~“.u, , )  )000) l \ i u ,) 1111)01 l ’s, t , )  1)11)0) 1000 )
t ’ rl’.nt l  I1 1 1 1 1 ,1)01 4-. ‘us e r 7 I 2 .~~l ,, l F 7 I S I S  II  I I

5)1 ,ll() l . 1 I ) n I  11)111  , 14 1,14)1 5) )t ’)lI II II
I5) 1111 1  5)11 .111 81 14 ~l,,, 14 II II
I I I , I,II l . 1 . ’— .l s ) l l  2 — ) 1,3 11 3’) It4 ’ l  II II
5) 5 ) 1 4 — I l l  1 1 1 ) 1 1  ~1 , . l m Il  ~2 4 1 1  II F I I
1,51 11.5 SI I , ,  10 F 10 4 22

5) 4,1 , 1 , 1  231 5 . 1 5 ) ) l  131 5 ) 1 s I I  I I  , Ii

Ru ,l,mI \ tll ’ I ,,Il,u
I l S l l . ” 5 )IIII SI’) I 5 0  il’) ~~~ ‘ I  ‘ 

I I

l’ t,,Ic r 1 ) 1 1 1 ) 1  _ i , ,
~~ 

F 
.113 4 1’ u I - ‘ 7  I

I~~ ’i, .’ :
S,mlt lt ’ l a l I l1,~~

’V 4 I  1.11 4 1  - .  1 ) 5 ) 5 )  5)2 2 l,l.’l I’S”

R, ,m .nI I an ti 
, —

~~~~. ,_~._
1_ _ i____~, 1 15 ) ,.’ I ~ \4 4 4 1

‘S ‘S i l l  ~~~~~~~~~~ I I ’ S ’ ’  .s .. ’ _ i  I. ’ S ’ S~ I
I s , , t , , l ’s’i I (tI ,, ,‘ ‘. m u i t l  ,Ii_ ’ I , ’ I i l l u l i n_ ’ cI ,  l i u , l u s ’ s’ I I , t b , I s  r u n s ’ s  I r u u u l n  s ’ n , ’ ’~,’ i Issc ’ I b n m , c  i i ,  t lm tt ’ . ’ s’ Ill . imn  U l l i l l i ’ h i ’ ~ 

,,i, ,t , , l I , us i ’ ,
2 1 , m s I , t , Ic ’ ,I ml I~’ ’ l ’  . 1 _ n t  ‘ mu ,  ~ ‘s ,st ’ , I  1’, irIs ,, u ’ s’ ,’ , , t r _ ,l s~ ‘ . 1 ,111 ’

L I II, ’ 67 SUMMARY OF EXISTING INDUSTRIAL WATER SUPPL IES BY SOURCE
MISSOURI BASIN

Nmtmhn_’ r (If
Ri_ ’)t~, r t n _ ’n_ l I 

Suppl it _ s
I tmsq rn_~s em.t t’l,t,’t~suic uci’,t

I ‘s imnth c ’r ‘ ‘I i’mflppllc ’i, I - F
I ~

—‘--—- — —---———— —------—----- —— h Qm u.. t~ I ma n _ I n_ ’qll,tc S ddmtmtm n a l
‘su i l l i s i’ ‘‘I “t In I t I t b \  

— L I’rI)t ’e’.s \%. ,1, ’u 
- 

( , , t t hi i i ~ () n In_ ’ 1k-su n_- u Quai,tui”. 
,~~ 

l’real nuent

I., ‘s ’ \S . ’ IC I  I I 113 411 Il I) I)
1 , 1 -  ‘ 1,22,1 55 11cr I I’S4 II 2
l , ’l ,lI’ln’s,l ’ 5 , , l I . m , ’ s , , f l u l l , l . ’ , F F I , t  \ S , m i ~~ J, ~~~~~~~~~~ _ i3 II 

— 

)I II

li ‘s ’ s ’s’ l l l  k I real .,lld I ’ s’ s \ d c  ‘.5,1511,2 ‘ . s _ m I e t ’ .  nIl’ 11s n _ ’ illutlt ci l ’m ,Il Future Water Demands
s i _ V t  .15’s I ’ m  i _ h  I l l s ’ s’ i n _ ,’ 25.11  ‘ s I  I ut l i _ C  l ’ s ’ s’ ‘.11 n _ l I  II p ull !) h I , ’ l l

0 , 111 5 l l l lt t lhn,’l ~‘b i _ i l l e s  n _ I l l  dt , t ’ .n _ ’ ss .m Ie l  I’roltt l h n _ n _’rs 51 1 ,Iss ’s’’ . s l t t ’ s’llI ‘‘I b t t t l m r m . ’  niut ntt ~l(’ .II . r u t l a l t hm ’ l l l ’ s’s l l ’ s
c l I l t I j I l b h l l u !  , l F m . l t l t t l i ’ s’ s ‘ b 5 , 1 1  b ,’ I tsl ~ I l ’ s’ .Ihcd s’s’SS _ li2 ’s’ ,hltti h t l n _ i l m s t I h t I  ‘ . 5 _ m b _ I  ) t ’n_ h I I l I ’ s  I l l_ I l l ’ — .111’s] sltlS (ih \ I’. a n _ I l _ m i

‘sIlk 11.11512 ,1 I)’. Il p slle. t Ill i _ i I i ’ s’ s . I lIe l I i lp’ ’ l l . I l I de  ‘I 5 _ I l l  ill .1 I I , I l l l ’s’’.\ ‘II’. sti m n _ h~ \ s a t h,th ’ m t ht t~ , t l  adequate

a ’ shcm I l I . i  l’s! 55 .m ’ ,I,2 l i ’ s’.l I ! i le i t l  I, l ’s’ l i l Ih ’ s’s ~mnd l l l t , m k n _’ sim p~’Ite ’. tu b  sII i I,lhle ‘ s h l i _ I l I t~ 
is  ess n_’ii t t , m l lu l I l te  ss el h .ht ’iiii_ i

I u m r O i ’ s _ l l I h t t  ‘ I I  ‘ ‘ s e s s ’ s’ ’. , 1 1 1 1 1 , 1 1  he i l ’ . i,’ t m ,’ I I b I u h l , I s i / ’ s’ ’sl .uI’s i n_ I’s’’. ‘s’I~ ip l l l ’ s’ l l I  il l ally . 1 1 , _ I  I,’ esi ,mh h lsll l ’ s’c l l l l l c ’ I F ’s’ l I l’ .

%S , m t i _ ’I l i s i_’ Is el lilel ‘s l l l l s I t i t b I ) l i ’ ’s’ h r  I l , 1 n ’ s i h l I s I I l I I 1 ’ I l \  ‘ ‘ I  l I l t ’’.,.’ ) unc l t l l l l , l I  Is ’s’’. Is I lie l t ’ l , ’ l ’ s’ ,‘l I lt ’ . ’ l l ’ s’ ’.l plklu l \

S ‘ s l ’ I I s l , h ’ s’ I . l I ) I ,.’ P’h[ i l h u t l  ‘I t h e  ‘4- , I t ’ s’I , h l s , ’I i~’,l l,’I I it ts  ‘.Ilhdv, h is ’s’ ,] l u l l  t I le e\ l ’ . t l I  12 m,’t undt On_u t is _ l Il . lk ’s’ s

b l l I t l I t t ’I i ’m_tI , m l  t i it i imsl t i .u I  i ’ mi i l h ’ muusm _’s ,‘. rebut  lIe n_i 1,’ 11112 pl ’b i_’ ’s lI~ t I l s  i s  In ) lIe I l t l u m l e  thei t tand ’ . l t  _m ‘.1115112 p u hl p t l ’ .’s ’

112 . 1 1 11  .111 _ I  hei _, mIli:s . i n _ , I t h ’,thlt’ I i  1 1 11 1 11121 Im se bum Il , 11 ,1 11.11 I l s ’ s ’ ‘ ‘ I  l l l I i t I l n _’t l) ,ll . 1111 ,11  d,lihlcs lhc , II ut l i _ l u s t i  I_ I l

n_ im ( SSI1 ’ . h re a t l i _ p i t us td e d ~a i1,t hle q u I t m h l 1 ~ Is Illal I l l a h l I ’s- ul ‘.5 . i l ’s’I I i _ ’ ’ s ! I i I I ’ s’ I I l i _ ’t I t s  ‘she sel t ’ pe n_ h I’ll e.m n_’ ll ken _ n _ ea t  ‘ b i lu e
Ill t I t n _ ’ t t ’I m i l  II sn_’ ,mi t ’ t  , Uc ’ ’s .~ i ls ’s’ 55 ,11 ’ s’? C_I l l  he mett ’ . ’ s’ti . III ‘I1td ’~ pci lu’ i ] Ill c’ .I’s’II ‘.illSIS , hs ) t l ,

n O gi u s ’ .  UsC 1 l ’ e I  ‘.It~~)hl~ I’. 110 1 I I )  a i h i m ’ l l l a t  it ’ I l l  n _ IeIcb I i t t i l i l i ~ 111 1111 ’ s’ sn_ ,m l n_ ’l ‘siel l i a Il’ sh’ .. l i ln _ ’ I’m~ ’’.’—’~~
I l t d ’ n_ ’ ,i l l I l  ut 55 .m I’s’n ‘ . 111111, IS ’ s’ , J Il t’ ‘4 I m h s s  , h i_ ’ I l l, I i l th’, l l i h t s l i ,ml e d e luu . m i b ths  u m l  ,iil i_ ’ t 9 l t I I b ) m t l i l b ’ s’ 5 it .m’ .’ m t tg  .1 ‘.S ,I I’s’l ‘.uhppl\
Ill.’ ,t le l , l h l IIl.h g) lt lu tt he t I tn_ .11 ’ I l ’ s’ h l l l l i t ’ l I i n _ ’il ls , hIi l 11112 ’ . s \  s ln _’nl .111th .iII l,’l’~’ I 1n_’th 111,1115 11 l ’ s kI, , ’’.s’n I ’  Ii ,ms’ e

d u  1101 I ‘sI l i_ ’~ I s , u I l I ’ s ,’ s ‘‘ I ‘.11 . I ‘‘ s t  t RI l l , ‘ s t  hilsu lt t p t 1St ’ Itidc pi.’nth elli 51 ‘ I l l _ s ’ s ill 5tt i~
5Il 5n_ n _ I ’ s’ sI iltited - I’tu p im l , I  I l u l l s

Li s t ’ i l l  5%aIn_ ’r le t t l i ’ l n_’m,h ho Ilue s l i t _ m I l l  1111 I l i r I h I e l  I Is n_’ I l It’ n _ S n _ i c’ ,l’s’ I ’ s ’ l l i t i b l i _’cl 11 ,1 111  11112 I~ III’s’ .lLi ‘ I I ‘s’Il’.iis l t’’s’ ,liuI’. .tmn t i

,IiuIi . l i n_ ’lII g I n’s ’ .  n_ h e l l b . l nn _ I  ‘ ‘ I  ,I , 77,~,11l lb) l i _ I n _ l i _ n _ b  ii I ‘ l I t ” si l l’ .  ‘s’\ s h~ “I l l ’ s’ .1 1 1111 01 lIlt ’’., tt i dut si i i _ I l  d ,nta n_ scm ’ s’
I ‘ m 111 tH 5 I ; t . n l . 1 1 1 1 . 1 1  u b , ’ i l l n _’s l l ’ s’ . ~ti ud t i b t h u s t l l ah ‘.5 .O ’ s’ I  us niel I_ m i l I e u 1  h l m ’ l t h  l i lt ’ 1 5 . 1 1 _ F  ‘ ‘I ( e m l s i l s . Il,~’ Rui e,iui u’ l \II l les ,

0’. Il l ’s’ l i s t ’ m u b ’ l ’ s bit ’ l i _ ’ ’s’II I 1 , 1 , 1 1 1 1 , 1  5 5 . i l t ’l . lt l t i  “ _‘ p c ln _’ t’ i l h the I’ i_ ’uIt ’I,t I I’ut s s cr  I , i t l b t t t l s s t , I I )  , , mt ln _ h ‘s I l t s ’ ‘s ’ i ’ I I b i I ’, .111th

s h I l l _ C  55 ,ilt ’ m . i _ I  R i ’ s ’ s ’  ii ,l



By 2020 , It Is es I i t l la tc n_ i  i l le l ’s’ s n _ i l l  lie 4”~ 1 1,1 _ s ’ s Ill t i  2 ,~ . 1 0 .111 C e l i l e !  . t I  l ilt’ h,m s I t I ,  I1Ie 1 11111 l l l ’ s l d . I s ’ s’ I l l

the \ iI\ ’,,luIII I].Isl t I n_ V tl Ii a p~~p iIh.m l 11111 ,u I 1 .~0) I ui f l o ut ’  Ii’s’ III )s ,m I I  p l I p uha t  t n _ I l l  sn _ i l l  he .11 5, 111 l I  ‘~ t t m t l l  I’ ‘II ‘s’ ’ l’s’
(tab le I t ’ S ) ,  ‘I’hic .ms . ’ reg : I I ’ s’ u rban p l i p um h hl l m m u t l  Is ] t l m l l e s ’ l ed n _ n _ I l , ,  W I l l  I l eet )  1 1e55 5 1 4 ) ! t l l ’ s’ S . 1 1 1 4 2 1 ’ ’ - c,l ,jl -l I  4 ,1111111

to he I ~t .4 l illi h IlIl s n _ lI l t Il ’ s _ It l~ I I h lu l h h i , u l l  i l l ’ Il l ’ s’ s’s’ 112 I l l S  s\ s l12I f l S,  ,li 0010

!!!~~ m !
J;

_ _

________ 
_

I

t

rL

~~~~~~~~~~~
\

~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~

:~ 
-‘-

~~~~~ ~~~~~~~

- 

5-

This l)am at Blue Rap ids Provided The %SaIt ’ r Fun The First \lt lt licipal Supp l~ S~ steIn iii th e Soo t’ of k_ ml t k l ’ .

Table 68 - — MUNICIPA L, RURAL DOI’1SESTIC , AND o t i e —I lb i l ’ )  u ’ I n_n Il e le l i _ C I I I  m l tI le iu n i. m I ha’.tli p,u151! l ,ItI ~
li 1.

INDUSTRIAL WATER DEMAN DS , sn_ ’t h h I’ m ’s’ Wil hiu ’ ltI .1 ~ i t ” . ’ .lh l C ‘ .5_m I ’ s ’ ! s \  ‘ . 1_ l i t  h~ 1)1111

MISSOURI BASIN , 1965 2020 55 ILl  d elu l a b l ds  il l ’ . ’ s’ h e _ u p ‘ ‘ l ’s’’ le d I I  i l iUtl idli ’hl l  
—

~~~~~~~~~~~~~ i’ ulra l ‘s i l hI l les l ie  . m t bd ili n_ i u ls t n ih mh uses , lt I ’ s l u is i r la h dettt ,t l t ’ s l ’ .
I ‘.n_’ 1965 

- 
19 80 

, 
2000 

~~~~~~ II,ise heeit sIthdt ’ .’tn _ ied l’,ur lurl llci , I , I it i’ , 11)1,1 12i_’ t l i_’IIII
11. 11(X) n_c r c - I’ “ci I

\Ii mi,,’sip ,i l 4, R,~r,,l - 
l l l n _ i l l s t t l . I I .  I tl i l ic IhI l , lI lettlIhI l ~i,” .se i  .IIld ‘.5 1 _ i c  _ mpp h k’ _ mhl n_’

l ) , t nin _ ’ s ln ’ s  I III, ! I. ;) - ’ 2 . 117 3 .1 ‘Il e l l !m l . h l y t l l lmge l l _ mt ln _1 I I  i_ . l l eg ’I IC’ , I l l ’ s’ 5’s’H’ s’ l , l I  tndl m ’ . t i i . m l

It l ut I , ’ . Ri, l I  Il,, ’lls ’I , ,Ih 4 1 1 5 )  - 7 1 , 1  ‘W ~ 
- I _ I l l  s’ ,utd i. ’ l ’ I ’ .  n _ n _ i ll he c ler ic ’ s ]  I~ ’ iii lile Ie ltl,lllldcl um l t i l l s

\I,ncr,,l F ~I 7-5) l ’s’s Ill ‘ 
- ..

l l l ’s I Iuu, l l ’ I  l e n _ I r i s  I’.” .’.’c r 1 .724 III 4 2)111 4 . s~~s c hapter ‘tiin plv Is l i i n _ l , l s t i i 4 )  ) ( u ’ s’ l l s ’ IJ I I.

l I \, Ir ’ ’I’ ,’ l l , l I ’ ’ l ?  1) 11 111 2 7 5  75) 1 III Ill’s’ l l . l , , ! 1 2 \ 5 s m I ~~ ‘i l l l l I i IS illere I’. i i ’s” s’ ,i I,’ I.uke 1111m m

I ‘I ml _,,,__,,j ! 174 , 5 7 5 ) ’ )  7 s l ~ , 1 1 1 1 3 1  _ mC t’ ,l u h fi 11, 1 ot uI~ 10’s’ Inagtul I l_ i ’ s’ ‘ ‘ I ‘I i ,  ‘l’ s’’ l i _ i _ I  , 1 \C1  .1(2 ’s’
— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .llulliIhiI t letll,Ilit I’S t , ’ i  11 1 11211 ,  24 . 1 1 . I ll - ii ‘si h l i le s I  Is - i l ld l is-

brta i. Il l it lcl, Il pruh i_ ’ ’s’s ’ . I l l(2 . . l i l t )  111 , 1  l I1h1l- ’ s’ l ’ s’n_’ l l i i _  ‘‘ ‘ sn _ c

‘File i_ ’ii.lll (2’s’ s Ill lIuc 1- 111,11 I l im i t l a i l I t  s e ’s 1,1 1- sS lIh il’.,’ he sn _ :Oer I tses , bil l II’.,’ Ihe s a t l e r i l  21 Ili e l l  s’s’ .ls,in.lI

s IgIlI l l ’ s’ .lIl I. II Is ‘s’ s i I l l I Im t t ’d there n_~t ll he ~ , 1,1 I’S nu i_ ’ , ’ t  5 ,lt ’ ta lll’lI. lIlt’ . , ‘ ‘ .n _’ I. .mll lS , I I ln_ ’I lI 111 155 ,m t , d Ill Ill ’s’ lu llue

11~~
I.n 1 i _’sl s’ i Il.iui ’s’s 111111 i l l _ mis ’s ‘ . n _ I l l i  I I I  .1512 1 s ’ 1 2 . I l i _’ p m l p l l h _ m I t t f l i  5 _ I l l ’ s’’, h~ ml ’ .  ~ I I n _ k I l n _ s  hlil’sI 11111’ . II’. 54 )5 0,15111 dcp’s’iidlng

II _mh t I l t  ~ ill 11111 ‘ II 0’. Ill _I )). III ‘ . i n _ ’’ .n_ n _ uI ’ Ill’s’ pm’e’.cn I ha l 
~~‘s’ k OIl Ill ’ s’ Ibid kc ut is m ‘I II,,’ fl ‘ 111111 .1 )  d ,mI l i _s I  It’ Is,’”

tre n ds . i t  I’ . . m h l I l ’ s ’ I h i .m l c n _ h  111,1 1 . nlh mu )  these ‘ I n _ - i _ s  n_S - ill i a n _ c  t t i n _ l b s . I t t ’ t i . Rl i I . lh n _ i u m l b l i _’ ’.l l’ s chei l lh l l i t h s l Ie l,’ ,I’.u ’ IF.,I ’ I\ ‘s’ u ’Il’

pith Il’s 55 . 1 1 _ I  scm ’ n _ ’ I ’ s ’ s’ (Ii’ I i ’. ‘s’s l I i tS ’hIIt ’ll l. lhc t ,u I,ih 11 .15111 s l an t  l h I l t u t l g l l l t l i t  l I l t ’  ‘t n _ l i  Y l it i t  the si_ p _ u t _ i l ’ s’ pi’ m11 ’ s ’ ’s ’ l11 h 1t5

Ill 115 11 I ,m 1 1 1 t h  It t . 1111! i l l F l I t  .11 1 , 1 1 1 1 1  i l l h I l seh l l u I t i s  n _ n _ I l l  u i ’ s’, I n _ I  512 u tb ‘.n_ .1 k’ I n _ I ’ s’ ! 111111_ I s  I ‘ ‘ I  ‘s ’ .l ’s  II ‘I t l u n _’ II lid 111111 i _ i l  s ’l.’,’l Is’ s .

i i’  41 111 11 1 7) I(, I,bll b I) . Is p l ’s’ ss ’ l h l i _ ’ il l,itt’I - .111th lIlt ’ ,iCuH ’s’ s ’ t o  ‘.5 l i _ I l  I l l _s t  n _ i t ~ ‘ ‘I

\ I ’ . ’ ’ i  I III 
~~ 

n_ ’t’ i) I ‘‘I l i l t ’ 1 1 1 1 , 1 1  pt’uup ht ’ sn _ I ll l ’s’ s’s’l s sd  n _ i l  t I ’ I .1 
~~~ I ’ ’  I ’  ‘I hhimi 5n_ I l _ I s . t t  ‘. i’ u ‘‘ .st I’ le i m l  121St’ t~.In_ II

h’. h i l t h i I n _ ’ s ’s ‘ . 1 _ h I s  (II lilt’ it’ItI,II11IIII1 1 1 1 1 . 1 1  1 I l ? l l l . l I l , t I l  II lb s  s I l l ’ s’ \ \ ‘ s’ l , h I F I  1 1 1 1 1  d i_’ t t ’ I t i l I I l t ’ l t ’ l l e s ’ s - l h l , i i t s t ’ ‘ i l l ,  I l l s  ml

Is 12’, I l i i ihtl m .’u I t li.i t ‘llI~ 1 , 11 , 1111 0 1 cm m p hc . ‘i Im ,’’,’. 1 1 1 . 1 1 1  ‘.t’hl’ .,IIl.ll i)c ’ I I I . I l ln l  III ‘ .111 1 , 1 _ c ’ %% , I t ’ s’ l s  III , l l . \  m.’ I \ n _ ’ t I  1 5 . 1 _ h  ul l

_ _ _  
—4



-

sllC.ilIi. ( u I I I s I n _ I ’ s’ r I t l g l l l t ’ I l  I lb l I lu ~ I 1 4 1 1 - _ C  II 5 1 1 , 1 1 1 1 ’ s ]  l~i_ ’ IlIe 1 1 1 1 1 1 ’ s’ ’” . I’ 111.1111 h I l l ’ s ]  I t u’.s i_ -~ ‘ilm ’ . ’ . ‘III I s - ll ’ I ’ m s l i . s I ‘ ( 2 1 2 1 1 1 1 2 :

1’ h1~’, l Is t ’  I m ’  h i m h l ~ s .d ISI \  P t m b I c ’ s’ I ’s’ ul l l l u h l l I ’ s’ 1 1 1 .ll _ I I I ’ s i  1111111 t ll, ’\ I1 I_m ’ . ’ s’ III’ . 101111 ? isIl )i_’ I ,-. i i i  - - t  l Ilt’ 2 1 1 2 1 1  ,l’ ’ I _m I lc l

‘s iOi l i ’s’ s h l ’ s  ‘ . 5111_ I  Ie s l l l t l ’ i_ ’ l l l ’s’ It ls 1 1 1 1 1 1 1  , lSh I t l , I l ’ l ’ s’ F.!III i ll ,, ! \l ,’~, -H i ,  , l l l I I n _ ’ I , l l  ? ‘ s’’ . , u l i l ’ s ’ s’s ml ..’ l~ ’ u , l I n _ I  Ill I l ls ’ l l, , ,l I , I . I i I l S

hmlld ‘ n _m t . s l l t ’ l , l ’ s’e 25 _ I t _ I  SIIplI l l i_’’.. I l l ’ s’ uh e lII:mll ds I i  IlIdIls ’ .111,1 bI l l S ’ .  . 1 - 4  lI_m i l l ’ , II l i i ’ s  5¼ ‘s’ ’ . i ’s’ h l I  1_ I l  I . 1  b I n . ’  ‘ .1 . 1 1 1  . 1 1 1 5 1

I l l _ m I , I l l I t l e I h I l  , .lll’sl IlleI i I l hm l— ’ s’ l’s’’s’ I l i s  ‘t ’ u i \ ’ .e l’ u~ t’s 5)1 1,1111,] I s ’  t i  Ii~i_’ III :- _ l. 11111 ’ . , I I i ’ s  I l i , , I I I I I I I I  _~i ls I l I l t I l l u l l i  sls ‘.iI’.

2-tut pp llt’t i t I l  l i lt ’ ‘s’’,Iu,’Il I ‘ml l i _ I  l i_hIll ’s’ n _ n _ t I l l  I I I  ~ l I~i ‘s Is ’ III l I l t l  I l l ’ s’ 11 ,15th . 1 1 ’ s ’ ‘ s ’ s  l ’s’ s l i_’’sI I ’ ’  l i ’ s ’ s’ .1 I .l ’I I\ I l l ’s I ’s’ .lsIlIi1

11211:11 h l t t l l t . I l l , ’ I l s , 1012 u t I l i l ls  .15 ,lii:lhl’s’ _ .111 _i I, ’ l’s ’ r.lI s l’s’ t IC Il Ih l t i t i , u i _ i ’ s _ m s ’ s’ ’ III I I , s ’ I , l!s ’ Ills ! 21, 12 ‘sI ’s’Ilu!ll Il i l I l I l l S

5h ul l I_ Iu i ’s’ s 111111 ‘ .vj hl t I n_ I l  lt I ilItil!’s’lllIlI\ t h i t i t i l l l s l i  t i l t’  114u ’ .111011.2 sn _ u i d e \ ’ s’ I m u , I l l e l l l  ~‘l 1 11.111 hIhlilIiIli.l ’ It ’s’:I I 11111 Ii1Ili _ ’’’ Il ’ .

‘s lu ’s- I l s ’ s’ d hm p hmi ’ m l lu ln _  01 t Ile e l I i t ’ rp r l s’ s”t pl~ s ’s’s’ le d .  , i _ k 5  .111t h ‘s’ l. m~~s l ie  s’ ’ s l lC ,’ Ie ’ s l  III 12 . 4 m , l h s ’ s ’ I’ ’  11112 I l lS ’ s

\ l l I l t l n_’tp ah alIth 1111111 ‘s l ,I l I les l l’s’ \ ‘ .‘_mI’s’I ‘sl ’s’ I i Ihl t l ths II e d c t l l _ mu d lul l  11121 _ Il ’.

t’\ lte ’ s’tt ’ ’sh il l l l ldt ’ ’s’_m St ’  1 1 0t H  _m 1 11,5 l e n _ s I  ‘I I l ) m ’ .S .lbt) ( l 5 1 1 1 1 1 1 5 1  .,Il ‘I II ,e \ l I ‘ ‘ ‘ ‘ I I I ,  l ) . l s l l l  Is -12 ’s’ I , ’s ’ l , t I l ’ . l \

,m~ ’ re- )cc i  I,’ 4.1 1 1 1 ,11111 ) h lete-l ’ s” s’I by 11112 S i _ i l  11 )111 , ‘ihtc ‘s’t i ’ s l , u ’ . ’ .e n_ h ‘ .51111 .1 5111 leI\ - ml I Int tI IlIel.mIil ’ s lIIio e l., l IC’

es idell,’e ,uI ’ 
p op ulat t n_~ii ‘sle lIsille s I i lC rL ’_msi t lu i  I l l  Ilic lul l Ire s I ’ l I I C s ’s , f I l e l’lllk , ‘ l  l i l t’  ‘ 111 4 1 11 5111H 1 ’s ~~t t i ~ i iu i i _’,l lu t s _ m l l ~

Ill lhc _mI ’c1hit 111111 ,It l _’ I tlos l  p n _m p itlhIl ’ s’th l , ud.l\ I’~ rel lecle ’sI  Ill ill tIlt’t’l ‘s’ u t l i ’ . l l l l s  l I ’ t I I  ) 11t l11511\  111.2 12,15 .11 .1 i i I l l l i h i l u I l l  i_ I ’

tilt’ n _ n _ h I t _ I  dt ’ iiiat id ihizulI ’s’s. i lk’ l t l u l l m ’ s’lphh l :m l I’ s l  t’ utr lm l ‘ I’ll’s’ Use ‘ ‘ I  55 _ I l ’ s’) I t t  s _ I l l s ] . l ltd (2 l . l ’ ’s’ I ? I I  , i l ’s’I . l l l u i t l’. I’.

,l,ll!1’s’s i l s ’ delt lai lt ls ,ll t i le l ’ l, l:Ie’ ”.-. I u t h r _ l rhl SlIhhhIsIt l llllIkc II I ’ s’ l ’sht ’ l t l , I l  III 11 1 ub I ’ l ’s’ t . I I I n _ l i I s  s’’ .’ i_~ ’~’l I’ F 1.5 ,151111,5 1512, _lW ’s’

um p nc 2t rh t . 4(1 ‘m ’s’ lC ’ s’iIt 0) t it c  11 1 1 11 blISill d t ’ I I lh I I t ’ s l  n _ i )  I h i t s  t I n _ b  ‘.5 ,llcr ‘ slm.’IllhItl ’s i s I l lS ’ s’ hi_’ell I I l ’ s l l I , j i_ ’ ’si I’ ‘r s _ m I l d

eoIllp :mrcd Vt lIlt 34 pcl ’’s’enl ~‘ut r rc lII h\ 1 lIe PhalIc . 111K] (2 I- h ls ’ e I  ubpc r a !  I ’ l l , ,

“ml l l h I ’ _ m l ’ hI h lt ld tilt ’ I.,l’.’.el \ t l s s m m l I I l  SIII’Ih_l’ ,IIli. n_’ u l lh lh l f le  1,1 \ I tnt’ r _ ml  I l le l s  It’ )s Ie ’ .’ s’ I i I i I i ’ s’ 1.1l,’ . l Is ’ ’.I F F I ’ l i _ ’ l . ll  5 _ m i l l ’ s’ III

uiia kc Il~ ll c ,hll\ t’ .’s’ o—t l i mt d s oh ’ lilt’ hasIll ’s 21111 1 Iti u I l il ’ s’lpaI Il l ’ s’ 0 . 15111 , I I i ’ s’ ‘s , ’.Il l ’ s ’ ’ . b b l l l ’ s’ s ’ ” ‘I III. ’ I’,lsIlI 511 55

and d,’III’s’slI, d c l l ba lh ’ s t ,  t ’ t l u I I’ l I l l l l h ’ .  p u u l ’ s’ h I t l . i l .  I l l  , , ‘ I I ! I h I s l  I l ’ s’ m ’ ih .111,) .2 ,15 l ’s’ s l I I i l ’ s ’ s’

55 _ u i _ I  ‘sIc b bba i l ds  ‘o r I l t du ms l r l _ mh uJ t ’ s ’ e lm l ’ m l l l e lb t  Ill’s’ .‘\ ‘  des ’ s’l,upIll ehI i  is t ’ \ lSe ’ s’ i ’s’ui 1,1 112 ,1 1., l i_ u I  I ‘ 1 5 ) 1 1  .111, ] d’s’i_ ’ l , l lt ’

pes ’ l i _’ ’sl Il l ln’s’rchIse In _ mi l l  40~ .IlH(l .i’s’ i ’ s’—I t ’ t ’ 1  t , ’  1 . 1  12 . 111 11 1 111111) 111111 11111 ’ s’ ‘ ‘ I I  1 111 ’ .  s n _ t l l  , t ’s’ ’ s I l l . 1 , 1  I ’ l l,  .1 I n k
.Idlt’- l c ct  in 2 1)20. ‘s] t ’ I l I _ m I l n _ l ,  1)111 0125111155 ’ k II t b ’ .n _’ Il “s‘ I l u ’ l s ’ , IIlI l i _ ’ ’ .e u ’ .- _’ ” I?, His ’

Flit’ t h i t ’ s’’s’ l_ u m.’ ’s’st Ind ustr Ia l  h i r e _ m s  il IhIe 1111111 ’s’ his h_ mslII , l l i _’ 1 1 , 1 1  i I l i _ ’I ’s’.l 1 1(2. ht’s’.lIlst’ I ’ s’ s’s’t i l n t l l ’ . l i , ’ I u .’ ,‘ \ l l l u l _ I ’

incasit i c d by Vt , I I ’ s’ I  dclllanti ‘.s ill h’s’ l i l t ’ S el lu ’ ’ . ’ .  ‘ .1 m m t l t ’ ,  11 ,1 11 lIhIs ‘.lii’~’. Ii 1 1 1 1 1 1 1  ‘s ’ ’.s l\ ‘s ’ 51 I s ’ s  IS ,‘ F  125 .11 ,4  hi_’. .111 ’s ’ 1 ) 1121 ’ s’

— 

~ 
-.- 

~I 
—

‘
5
..
- 

~~~~~~~~~~~~~~~~~~~~~~~~ ;~~~~~~~~~~~~

_

~~~~~~~~

~~~~~
. ~~~~~~~~~~~~~~~~~~~~

-
~~~~

~~.‘~~~ “~~~~ ‘ ‘ _ .. ‘ 
Y
; ~ ~~~~~~ 

- 
~~~~~~~ - 

. 

-. “~~~ 
‘
~~~~ - 

—

-. . ‘. . iL-~
’
~~~~~hw_

-
‘ V 

~ — - 
~~.

. 

- 

-— ~~~~~~~~~ ‘ - e i-
~t.~~_

- 
~
‘ ‘ •

~~~~
— “‘

~. ~~~~
“ ‘~~~~,

• -.
,_ 

.~,,

—

. 5 . 

~ , n_ •~~ ,‘- ‘i’ - ,

T -

~~~~~ ~~~ 

‘

~~~~~~~ ~~ -~~ 
, - 

“ 

~~~~~~ 
. .-. “

~~~~

~‘shuIn_ ’ r  I— . Rn _ ’ q i i i r t ’ I  I IF I lit ’ I’ n u , l l u l , t I , I I i , I~i’ t t t i iiig. \m i u h ( l i l u / . l I l u ) t i  t u b  I ‘ us sj I  I 1 1 , 1 5

4’ - _ - -—_.--- - - - - - *.-.-— — - — . - ,-- ‘- , - —- —-----.- -



Is increasing dot iipet it iotl brow how-cost )‘orc igt i t’rulde water d Ot l t ac i s  slIrIace mater ials. ( ‘arh,lll di lXl dc aild
oil , acids from dcdli\ itig 5 egc l a t t n _ i r t  d lss l ’ l ’ .  ed it ) n_S’a Icr )!I e.Il l’s

Mineral demands will indrt’hlse I’rom 112,000 acre-beet  et lhlatlce the 5n _ l i l t t iot l  i i )  dalel ut l i l  . rilaglicsiuill alId the
It) 192 ,000 acre - t ’eet between 1965 atid 2020. heavy net _ m is frequ e nthr found in n _ S a l e i ’ s ,  ~ pland stream s

The projected water demand Ion therm a I.elect r ie generall y ex htbtt  an i f letc h Ist ’  In ‘.ed~tu ent Itlad aild

power production will be 4,878.000 ac re-feet in 2020, decrease ill dissolved silhi ds during p121 Iluds Ii) ’ 111511 ll n bn_ t.

up from I .724 ,000 ill 1965 , These dett la lids are de- Th ese co ndtt in_ ,ns are l u .’vel ’ se d durt itg pc l t lbds ~ut tHini-
scribed full y in chapter 4 . niutn flow. OI’tcn 11145 qu m a it tv e i l im rae le r t’ . l  l’s ol surfa ce

Table 68 shows the total t ’nutuci pal , rura l dotnestiu.’. water ’ s  is tflost s iglil I ld’_ ml l t i ll deternlitl ing t i le u m s c t u l t i n _’ ss

and industrial water demat lds for selected year s , of a given ‘ , u l l t r i _’c .  ( ‘ , l l l ’ . ’ er ’ se h r  . t h e  mil ler_ mi c n _ n l l t e l l l

Figure 19 grap hically portray s the growth i t ) n_ V _m let gruittid w aler  is r’s’ l , I t j n_ ’cly ‘s ,u I i s l a f i t  hut It is 11511,11k

dctnand in the Nllss,luri River BasIn. hltgllCr t i tan surfa ce wate rs . (’llndI I lbl l l .  l’s p12. alld ph ’, s ic _ m I
st ructure of geumlog ical )‘n_ u rma t l n_ I ns  als I greal Ir a l l  ‘sd  t h e
amount of solids disso ln_ ed - Prilnar\ ehara i_’ter i ’sI ies of ‘1

FIGURE 19 groutld water  arc an absence of t’ohor atid sll’ .pcnded
MUNICI PA L , R U R A L — D O M E S T I C , Seditiltltlt and a neatir unt) ’murI l I  te n lpe ratu t re.

AND INDUSTRIAL WATER DEMAND \ l_mt l  makes drastic changes in water  ql lahtV b’or and
during municipal and indusb r I _ m I 115125 . Iheil laId rct ur t Is

2 the wa ler , togclhler Vt h I  water -borne ‘.s’a’ .lcs, ho tile I_ mild
an d sut rfaec strea m s. Nlai iv lhldl l l ts . ‘.ll’s’h ,is agr icul tur a l
am. ’t ivIl lcs , hlccd leratcd natural erosion. ati ’s] l’e ’ .cr ’ .otr
storage 11111 2 als’s , af feet Vt aId qualiir .

~ Water Quality Objectives (Criteria ) and

6 
‘.‘.

~~~

> 

~ Source of Data

55 ,11121 qulalllr ilO lec t Ive’ .  were es l _ mh l ts h le d for

~ donlest l’ -tt l ullici pal and it ldustr ia l water supp lies . These
— _ mt ’ c compatible to State water qualiiv criteria den_eloped

in accor dat lce ‘.vilh IhIe Federal Clean W a l e u - -Sd . .Sltlcc

2 
t i le quta hilr of n_ s a lem resources varies grcaIl~ ihlnO ughoil t
hi t’ \ IIs5,lllri Bas in . quality objectives ‘.vcr’s’ dcvc h,uped hr
‘ degree 01 acceptabi l l t r  -. b ’or eac h fu lndtional use , Plan

______________________________________________________________ 
bl, r nluhaii,ln. based 1)11 e\ ls l i l lg  regIonal pr_ mc k ee.  11111 2

1965 ‘96 0 2000 2020 de n _ t a t e  ‘ .n _ - it h i I l le “degree 0) hlceeplahll ibr “ v a lu es n_s hieh
5 ) E A R  are in iicrct it lv uniqutc to a pa r t i s ’ular ncgioil.

\S l bcrc  data ss ere available , tile quahilr ’  t ’ i la r ad tc r t s l l c s

W ATER QUAL I TV 
of exist  t ug V t _ m l12 r supp lies 101 mutl lielpal a lId Industrial
usc’ . were ‘s ’ ubll lparcd s n_j i ll t i le n_ va te r ‘s um _ ml i t y  u~hjc~ I s ’ s”.

Si) uuSS ’ rl in tab he (,t ) t o dcl er lIlt l)~ t ile decree if .1 ‘ s i _ C  ~ t .
Chemtcall y pure water  ti nature Is prat tt caIl ~ uii’ ab i l i t y ,  I’or pu l r pmlse s Ill’ this s t udy .  e\l’.l ii;e su pp li es o lii

known. Even t h e  fa lling raIl ) cOt l i , I l h1 ’ .  g , Isses a ll ’s ] su , ltd s lligll level’ . ‘I m iller _ m I co i l t c i l l  ait s ) et ’ i ic ralh’ . cuu lls ldcred
absorbed I 111tH the atmosp h ere . Upoti rcach lt hig the land ii! u l t ldes it  _ m hI ’ s’ q ua ht ls were t ’h,Is ’ .ibied as ‘ i la dcql latc
and pass ing tt lro ug ht the var i ubu ’s  l’mllh lst ’s of Ilte Il l ‘s lr ,l l,lSi ’ s’

cycle , Water cont it i ucs I t ’ s  s u , hv ’ s’h i l  li_ lion it) col ledl it lg Water Quality Problems
both n_ lissb , lve d at ld ‘suls pt’tidcd Il l_ m Iter. TIle kind aild
amount uuf t ilese it ltpuir i It ’s govern tile qua l i l n_ Ill a gin_ ’ctl -The g l , ’ u mld - ss ’ a t c r  suipp hie’ . iii t i l t’ hit Ch pla t t is  are~i.
waler , an d an n_ degrad altlmrl 11) the q ut a l l t ’ s - sn _ i ll lt m t t  tI le — -bigutic il . i l h is ’C 111121 1  c O n c t ’ i l I I , l l I m u h i s  m u l t ,mt a h di’ .’ .m’l’ .t’m,I
henebicial uses. .sol ids I rI)s~ which exs’ee’si t h e  sugge ’.tc ’s] 11111115 1, 11

liluhlIi n_’ tpal . rut ra l dot l lcs l l i_’ , 1111(1 it idl is i l  i_ m i 11512 ’ .

Factors Influencing Quality Tile Sill I _ m i _ c  n_ va lt ’ rs in t h e  h’ m h lsll i  11,1st ’ .1 Sar i t ’ i_ t  ~ ut jl

dlssl ils’ed ‘.,‘liu]’. co nd n_’ t l t r a l l u m i l  ,l5 sIilt’ .S’Il in bl gurc 20.
I llpograp hl n_’ and g’s’uu hu l g\  will iil) lucllce t h e  q h ta l t t y  of Sur lhn cc n_S h I t ’ s’ l s  , In_ ’ hIihhJhlC ,, b le l l  hj ’ .e a h o n _ Sn _ I  . I n _ e I . l gc’ lot _ m I

sn_ lI ’s’,, Rel ict nil ’ ihe land , . I t l l ( i h i t l l  u I i l l i u l s t l l r c  alread y cll ’ .slmlvc d solids enmil t ’C i l l rat im lil 1 1001 t i l t ’  g l l b b m h i d  ‘.5 . l l t ’ I ’ t  Ill

prescili . htt l d ‘s’i)fl dtIiI )tl 0) t h e  Ia nn_ h S l t I b a t ’e . co llecI i’.’n_’I~ - t i le h l l n _’,I . 11111 ’ .. hc t t t ’i n_ u t _ m u I r  11 1. 12 Is ’s’ ,lh l.hIIIed hr
will detert u it ie ti te rui l lo) l  r_ml m.’ or hengt il 0) ’ 111 1 112 th ai  ‘s’ llil n _ t’ i l lm l g  to II s ul l la t ’C ‘.S’a l ’s’l su t I l iC t ’ ,  Sonic 4 ,2 5 I’mi .i’s’ t’s
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T,j ble 131.3 QUALITY OBJECTIVES FOR MUNICIPAL , RURAL DOMESTIC ,
AND INDUSTRIAL W ATER SUPPL)ES
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Table 71 — SUMMARY OF EXISTING MUNICIPAL WATER SUPPLIES BY SOURCE
UPPER MISSOURI SUBBASIN
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Suiri’aee W ater Ill l b  Ii) Ii7 2 2 7  2 ‘ -

Grmm uln d Wat e r 3)1 44 2 5 2 5 . 1 2 I I - ‘

( ‘ 11111 hilled Sli r l u ’ s  n_’ ~mnd I
Gn u iu m nd \5 , ut ’ s’r 9 4 2  1115 .1 33  I
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CHAPTER 4

ELECT RIC POWER
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Table 88 — EXISTING GENERATING PLANTS ‘— M I S S O U R I  B A S I N
10MW AND OVER

(AS OF JUNE 30, 1965)
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Table 88 — Icontinuedl
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FIGURE 23

PRINCIPAL ELECTRI C TRANSMISSION LIN E S
(As of Ju l y 1969)
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l l b l i I s’l \tI ’’ .’’ I l I I  k15l, ’l II, I I I  “. I l l l l l In,’,IS I I,’(iI k . IF I s .ls .1115 . 1 lIm e Ii . It iS l t t I ’ ’.I’ ’Il 1 1 1113 III II ,, ’ \ l l s s , l l l r l  h , IS l I i  I’. 11 1 1 1 1 5 2 s I lO’

5n_ l . l is ’ 1 S t  \ I l ’ . s , i l l I  I Ils ’ 55 I l t I i l l  Ills’ l2s_’lle l.ll lIl,lrks’IullI: ,Iru,’.l II I  s T I l l s  I~~,! l~S I 5 I  5 1 , 1 1  I ‘ ‘ I !  I i I I l i t i IS I I F I , “ I) .d,, - IlilsI (, ‘ II,,!

Il ls ’ ‘n _ ’ t l i t l n _ ’ .  .1 s l u t  II I~
, ‘SS s ’ l ‘5 Ill 1111_ I 1,1111111 . , 11111 t li,u 1 1, 1,111 ,1 s ’ ’ 1 ’ ‘rills lI l ls’ 55 III ill t e l 0  t f l f lm_’m_ I n _ I l l II . 1 1 1 1 1 1  l l s ’I
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Table 89 — MISSOURI BASIN POWER REGION HYDROELECTRIC PLANTS
IN SERVICE AS OF DECEMBER 31, 1965

______ 
Federal It)%l ss and Over 1’ Non-Federal — 10Mw and Over

lot al ‘I(lt~ I
Plant Name On_s lier Installed Plant Nams ’ On_s ncr Installed

(Mw ) ( M w )
Big Bs’lld US S R  292 lllu s’k I agh~ MOIN) 17
Is I rl Ps’ek ( 5 .5 R 165 Bo ll t ds’r PS(’O 211
I ,ri R,ImIsl hnlt ( S  SR 32 11 1 os_h~uns’ Ml )P() 45
(ja rrisoil I ’S -S R 4 151  (‘oI nlInl hLn’ . I ()RP 411

I l ls PoInt (‘ 5 .5 R 1(1(1 112151 5c r t .a k s’ ‘5IOP() 17
Oatmc t ’ S S,R 595 l l sm ller MOP() 1-5

SIlhtsI( at ( ‘S SR 1 .1(72 Js’l’I’rs”u (‘ InS 1111 (‘I NP IS
Jtm hilso n ( .1115 ,11 1  #1 (‘ I NP I

-‘S ls , ’ s ,u I SIlk 36 J 1) ti llsl u li ( .511” 1111 ~ 2 (‘I- NP I Il
Bm m ’ u ss’n ( ‘SIIR IS ‘51111,155 MOPO 45
(‘hun ym mn t ern, t,’St lR 511 ‘515 s I l o  Laks’ ~mI0PO t O
I s les l,’SBR 45 \s,r1lI PIalte Pt V P 26
Flatiron I ‘50k 72 Os .l1z L’ I N I t 1 76
l’ rs’limlIlii (‘

.11 0 1111 t’SBR 41( Ra inls ,’’ us ‘mtOP () .16

Gk’ndo t.’SBR 24 Rs Ill SIOP() 45
K i ur i s ’s (‘StI R 36
Pole h ilt (‘StI R .13
Seniinoe ISItR 32

Subtotal 39! 
—

I smi al 2,263 t t u l j l  57 5

t nder 10mw Under 10 mn_s
511 ‘s’ s _ i  1 ,11 11,11 15 ’ . 31 \11’.o’s_ ’ iI ,sn 5 , 1 1 1 5  39

‘lmmtaI I s_ ’ its ’ r , t l  2.294 I l’o i al N, I I1 ’ t  1 , 1 1 1 , 5 , 1  614

Ow n e r~tlIp ( , usls _’
I NI’ Shaie— ( ’ s’mli rhlt N,’h PP.  ~s, 1 , 1 ) .

I OR P Slate-I 515 11) RIse r PP.  1 ) 151 ,
510 P0 Prmv IlL’ Slit 111,1 IllI tS,’.u s _ i ’ (‘,m ,

PU\’ P Nl .u ls ’.Pi, I I I s _ ’ ‘5 ,1115’S PP. 1s, .1).
PS(’ () Prisale - PIsh,  Se l l  l,e ( p s_mi ’ ( ,, i , s

t N t  ( ‘ Ppm’. atL — U IllllIm Elm,’, Ir I s  ( ‘II ,

I S-S R I1 ed er,ll’ (’.S, 5510% , ( ‘ ‘ ‘ r I ’ ’ . ‘ ‘ I  I 11511 1 1151 ’

(‘SIlk t” ests’r~l—t ’.S. BlIr, ,t I Rs’s’t,IlliJl 11111

S d , l m lm ’ ’  ‘ ‘I  170 m llu ’g.lsn _ .ll l’ . ImlslsnlIe1.t II t l ng ils’ mn d 11151 2 1 m b  1110 ‘ .115 .1 11 , sul Ys ’ l l , , ~’, i . , m I  1 1111111 III ‘.,,‘r l ,,,‘ ,I , , t ,t t , ’ l ’~Il ’’ 1 ,1 1.51 , ‘‘I , , , n i ’ , mm
I ‘11,1, . _ , 7 Ill rIns’e ,m I l l ’ .,

Iie IW I l r k.  ‘Il ls’ ‘lh (s ’ iJ t ln _ ’ s ’ S  III IhIs line hIlL’ Ii’ lllipheliieui l 13115111 hIlls1 par t ,u~ \ L’hl,ISk.I ‘5~ itilllI uhe basin , t ile
Io t ig—ts ’ r u m l  platl ’ . to unarksit l”s ’derht l ps’aklIlg ~~~55s ’I Iti I’ l’SIL’I ,II ph _n_ er t a s ’ m l l h l s ’s in time \ \ s’s Ie I l l  Du n_ ’ l ’ . I u i l s  iticlll de
s’Sllm j Ut i ct io t i  w i th 1 ,51 .11 ,1111111  ot tilet’lIlhlh gs ’ IlerhIt I5.1Il 05 ,~.OOO s_ ’ l lCu i l’ I l l ihs ’S sit ’ hShll lSl l ’ul ’s l , l I l  line: KIll Is’s , ( ,k ’ l Idsl ,
utlFll .Fed u lrhll s ’ ilillle’ — . hInd to e l i ha ns ’e t h e  rellhlhi l l ll, Il l alld II,’’. ~~~ Pnl ss’el pI.lllts~ hI l ls_ I h i s ’  i nteg rat es _I ( ‘ . 1 1 1 1 1 1,1 ., ,

the Bureau ’s Ira! 11551511 1 tiei ’svsmrk , Addltlsln,li lines in 13mg Thiollipsoil , Ks’IldiIs’K. \ull Ill Pial ls’ - .S l l ’ ’ ’ . l I , ’ l l s _ ’ , hltld
t i le order u t 31’ ,,,‘.llIl hllld pl lSSlhI ’, 500’k Ihon_ ’SIl l . hi l L ’ R15’ s’rttiIi P l l’ i L ’s I PI ISSCI p I11IIIS,

eonte ltip lat es tm t s ’ m  IUIUI’C sis’’. s’Iopniet it . Illese lulls ’s n_ n_ SO l I d
ct ’lhlhhe IhISO L’ ligni te plan ts Ill eCsFi ’uSIIII IC hIIIV dustribute

t heir 51 111 1) 10 I1l ,lsl s s s , l I tC l ed l lmrnt t I g IlSllII l i le haSlil , and
W IIU Id ~i , n _ . s  Ss ’ rS e Imi re5lIIes ’ req l lure sl  l e ss ’  I S s ’S hInd to -

I i l s ’ l C.I’’ ’ , _ ‘ I  l . Il ’ Il l i t\ , -

Ills’ P un_S d l i t s l r ke t i l l e  . s i e a  II I  t Ile I _ I s I s _ I l l  1)15 lSl~ll1 ‘ I I —
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(‘ ,IIlslllI I s _ l i ’ .  hIIII,l ‘t e lllm n _ 51a11 P5155 s’ IP I,IlI Is , ,It ld t he
1 1 1 ~~)’. l I t  I 111111 1551 ” l I l , l l l l ’ S l s ’IIl p i I 5Ss ’I iI,lIl t S ,  I 111.’ p111.5121
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‘l Ime s’s m l l r d m l i : I u l s l um s I t  I l ls’ geils’ta lISI i I  ,Ill5I 5 m l le I l I t I t lu1 i t t  de S ’e l smp l l l em l l . I~s lII i l . i ls _’s SI t  I U I 1 l I s _ ’ 1 1 1 1 t 15 ’ , , ls 55 s’ l s ’ han_ed
Ills’ pslss ’e r p l h lul ls il i t Ime I I s I s _ I l l  DIn_ ’ ls I , l t i  Is COIIIFsII I s ’s l  Os s l l I s ’ I I \  sill P115I Sl i ld Is’s ,Illd are II1s ’ Is ’ t u ’ I e  Is’ i l h , l l l n_s’ I i leSs ’

11112 IIIII ’e aLl smt  Res ’ Ihll i iat lslui ’-’ (‘ s’ul Il’hll I’,’’ .s s’l 55 St s ’ IIl , l S s I l I l l s ’d P I 1 h i s _ ’ s_’ I S  \5 s_ ’ l s _ ’ used 111115 t s i  hiss ’ s _ I  1 .5111 Ills’

()pel at i s l l l s  ( ) I ’i lce al \\ , I I s_ ’ I I , IS S II 5 1) 1k .‘\ll s_’\ I L’ I I S I S L ’ a lI lul l Ihi ls ot I l lerl l la l  Cl ls ’1s2 \ requIred I l l  tIle 1011115 ’ 1 , 1  Ii’ s’

Csmil l i I t l I l l is ’ hltl(lli 55 sIelil a t m d 1 1 1 1 t ( I i i i h l t i s _ ’ s ’5.I l i t r s l l  12511111)’ I)tlFI)LI’.e u l t  5’ S I l I hlh I lIlli1 n_ n_ ’ als’ r ns’m,’ds I s I t ’ t Iler uilaI p51s n_ s ’ r

Ihiet l l regulate psl’.S s r  ge um s ’ ra l io m l amId d ls l ru h t lu l s lum 1(1 pl l ldt ls’ l I u t I I .  I il ls ds’ l s ’ r i l m u l l a u s s l l l  55 .15 Ill1lde Os deducl ml lg

o’ I ISI’ i I I lL’ l S  t I I rSl I I g l l luu m h11e I I S I s _ I l l  I)I\ lsimll i I l larkel l l lg Ills’ e S l l l l l _ I I s _ ’J I t S  s _ i ! , l o’ heC Ill,, 1)lS Id llL’ II,lIl t i s I l h i  tIle pI l l.

h I le,I , S’,” is’Iii  s_ l l S~~_ I Is ’ l I s ’ I5  at \S ,Ils’ l I t ’’.S I L  5~ 1)11k,. s o led IsIt a l  e i is’rgv ls ’ s_ l I Iu re l l l s’tl t n _ .  l ime .Iun(IsIr 1t ‘I 115 dl i’-

J ,IIuieS is mSS ’ I l . \ . Dak., ,1IIL I I’IlF t ‘1313 k ,  \IllII t, , s’SIIII’d lilhl ts ’  s’l~’13 I [ I s _ ’ p s i _ n_ e r  I I IS I I ISe d  iS n _ lIla1 ! I I I  lel ah I lI ll l u l  1 1 1 1 , 1 1

Ille s l p s _ 2 1 _ I I l 1 I I 1  s I t  tIle p ISSel S\ n _ I s _ I l l  hllid h I ts ’  Ill Cmlmln _ I a l l I  ieLiIIIII2IlIL’II IS amId hIas 111111, 11 1111 11111 e t t s ’ s’I sIll tL I ILlie

tsm us ’hi ss i t h m 11 1 1211’ s’ s i l l um l s ’ r p a r l s  mn hId as ’ehiu p mls n_ ’e r  ss s l s ’ I I l S , W aler  req L I l r e I I l s _’IlI’. t ot tIme I h l e l l l l a l — e l e 1 3 l l  Is 1s’ l ls ’ r hI I l l Im I,

coo rdillatillg .ls_ ’ I IS l I l t l S t s l  ,l,,’ l I Is ’ ’ . L’ lilhl .’,iliiI IllI e t t l c i s ’ l ls ’V Il l Ills ’ 1 1 , 1 .11 ,‘ t t i le s_’ \ ls tlllg hIlId :ussullls_’d psI lCul I la l  I1’s d r s i ’

sl pe l’ aI is lnn _ . els ’cl FIs ’ l~’ ‘ S n _ s I  SIlpp I\ t I l l ’  1 1 ,511 thi 1 1 1 1 2 1 1  2il _~ ii Is S l 1 , b s n _ 1 1

( ‘ I , ’ ss ’ uoui rd imlh l t iot l  is l l i a i t i t d i l lm d (m s’ l ’ .s s _ ’ ell t i l e  Bu Is ’ as l  1)5 PSA ’s Ill th lbl e ‘bIb

,tI l~ e s_’l,llll:lILIIll ’S I’utss’s’r ‘t \  st ein O Ils’ l . l l l l I IS  011 lo s ’ hIl

Vs ,ll s’ r I , ’, s i l  ~nd Ills’ (‘ I lIps  l I t  I 1 1 i 2 1 1 1 s _ 1 s _ 1 l ”  R e s e l v u l l l  T a b l e  90 - -  MISSOURI BASIN POWER REGION
( ‘,‘ l ll to l  (‘s’IIIs’r III Oltialla, ‘1 1112 s’ I l l I t r s l i  s_’s’ Iller ni () l l lahma HYDROELECTRIC PO’ ,’ E R  SUPPLY

esl:shI lsile s the 55 , l l s _ ’r re lea se s 1s 1 he lllasl e 11 ,1 111 elleIl , — —  

1980 THROUGH 2020

ress ’ IS’ sl I t . IaklIli1 h I m  h lcCSlu t l t  t u r l l l  ~ 105’s’l IlIhIsI S .111 , 1 PS’s Insta lls_ ’d (‘apae it~’ \vs’rage -‘n_ nnual h’ ner~
Iliarke hi l ig s_ I pp mlm ’ t1 I l l l I  Is’s t i l l  111 1 1 , 1  FIl l p lmn _ n_’ e l  III (ilds’i’ 

(51’.’.) (\t it l iu un Ksstu I 
-

inn_ sI re  llIa\iIIlulll s ’ I t i s’ls’IIL’\ 10 flil ’ .’ . s _ I  i elIel a l I s _1 11 CIlIl l— IS 2’. I 5 9 1 1

patih le s n _ j I l l  Ills’ 11111121 ’ lliIlIhll ’IIs ’_ pt It p SIse i u ps ’I.I l isll is s i t  II’ ‘ ‘ ‘ — .

t his’ 15251315 u l I l S , The l3llIe ,su m i t ’ Rs ’clh llt lh l t i l l l l ’s ~~sII1 I t5i l  ‘
. “  I I

(,‘eum t s ’ r  in BIllIngs esl , Ih i ls I ls _’S this ’ 5S , l I o ’ l  re leas es 1,1 he 27 2, 1 1 5 1 1  5 5 7 5

nma ds’ I’rotii t Ile (‘ans,ou m F e l t s  a lid \‘s’IIII SV IaII plhIlIIs 25 i 1%

S~~s IeIiI Il I Se I .IIIILI1 I ’ l l  Ills’ ~~s_ ’s ls_ ’ l l l  I ) l s l s l t ’ I l  IS s’IlIlI’dl- 
2 .111,7 7 IS 4

Ilate d at the l’pper PI,IIle S \ s I s _ ’ l l L  I) IS ph I t c b 1 l I l s ’  ( ) l I l~~o’ III 3 1 5 111  2, 1 1 3
Fla t i rs I l l  Ilear LoS’ s’lalld , ( 11111 , 1 i I s_ ’ pl lS’ .dI  n_s s l s ’ I l i s  i l l  Ills’ 32  575 2,95”

- 
. 

, 14 24-s 419
( lliI)thId0—Bi~ I i l 1 I I l l i S s I ’  I k e lls _ l  i’i,’k, I(I’.s’rl,l lI . SIIIIn _ l l1)IIs’,

and \I ’ I I Il P1hIIIs’ l lIlh i s ’L’ls .sle l I lIe gl ’,Iled Ss’lh h Ills’ 
IsmI ,s i 6 , 17 5  ~ T” I

\l l s s , , I l l  I I~ I5eI 131 15111 P I ’ t I s ’ s_ 1 ~ 1t S S L’1 n_ 5’ s ls’lIl t i l l ’  Ills’
ps lrpu 151,1 il l  nlar kel big Ills’ p l t S ’ . e I  prll s_ In s’ed 11111 11 Ihis’ss’ PROJECTED ELECTRIC POVVE A

111 115 ’ s_ IS . SSI I1 I  I l ls’  Vm o’ ’ !CI Il  1) 3 1 5 1 , 1 1 1  as _ ’ t u l lg  Ins t h e  market-  REQU IA EIV1ENTS AND SUPPLY
m n g 1i15’Il I -

Composition of Supp l y and Projected
Potential Utilization Requirements

5 5 5 5 1 . 1 1  sIll s_11 s _’s have heell lO Is_ IC Ill s’ ,Itls md e r tile ‘I ” hie r Iumal— s ’ Ie~’II’us ’ p lalI ls  lI l ln _ n_ s’ sl l i iprlse ,lls IlIl t II ps’

o l I t l I s l i  111 111111 S 1t t i le I s v s l t m l s ’ I e s’ ll ls _ p laIl ts 01111 l_ I I g e  s’ s _ l I t III :t Il Ills’ s’Is’s’hris ’ gs’ i le u. It l I ls i  s’ _ I p a s l I ~s Ill I’ l s’ \IRil
IIg l i I Is ’—tlIs ’ ied p i h I h i l S  helll g p I~IIllle5I l u l l  de S’elIt p llls _’IlI Ill u , ’ . n _  s _ I  R, ’ L ’ l ’ l t l  l Os_ I  111111 pml l p I l l ’ Illlil Is 5’ \ I ’ s_ ’ ” Is ’,! m l

t i le  .Irehl, Ills’ l h le r luua l  p1h11115 55 ‘ ‘ 11111  I i r l t m  Ill) t i te  I I l s I s ’ .ISs ’ h\ 1 15 11 I11s’s_ i l s I l , I I l ’ .  ‘ ‘ ~ u lm e p.llIs’ Ins ‘I l1s’IIs’I,l-

Imv s_ I r l l s’ I s _’ s_ ’ I I I s ’ plhlll tn _ . ps I  I l lI l l Ing 11512 ‘ I t  hi por t ion Ill ul ie 1 1 , 1 1 1  he~ lillst ‘ 1 ,51) I I I  is i s”  Ills’ s.SiI l lp I I5. l t s ’sl t’~ ss.’S s ’ I . I I

l mv di’lleles ’ tru s _’ p lmn _ Se I’ ‘ I I  pe hlk l t lg ,  1 115 1121 1111 ’ . p h _ nI l  51111 1— Is  I l l s , ilsi t I l ls’ 15 . 151  III S n _ i l l , I I  I’ Il ls ’ I s ,  I l l _ I s ’ S Il l

ti ler peh l k iuug pt I sss ’l IS 1521119 s ,m Is _ I I ’ ’  Nebra s ka .llld ss ’ I I I IeI  ptes _ l Io ’t s’sI 1 , 1 1 . 1 1  l s ’ s I l l l i e l l I s ’ l l t s  1 , 1 1 s’ I l s ’ l i \  l’~’s ‘ l Is t i i ls ’ss’

peak l t lg  pm ln_vs ’ r I l l  nsi r hh is ’ I I I  s’ I1Il~~s_ ’ l . I I l \ 5 ’ 5 11115 I lls ,’ ’, , i. nls ’ ’. ‘Ills’ e ls ’, ll lc  p1 5 5 5 2 1  I lidl Is I lS Is  ‘ ‘ l I e  ‘I ulie 1101 ,1

hl sh S’,l I I l,111 5’ ‘ I i  Ills! SeIISIIII,ll i l lS’ s _ I  51 15 p1lIs_ ’1111.1I S n _ i l l s _ i l  s’ \ IS IS s_ I ’, lihillils’ I l l  i l ls ’ I ‘ t i l ls ’ s _ i  ‘n_ I . n I s ’s , i l _ I S  1 1 1 9 s2\ ps ’I ls’ I l s s ’sl III

hs_ ’ l s n_ s_’s’Il t i le I I s u I I h i s ’ t t i  .1115.1 Ills’ s , ll i l I ls ’Ill p I I I I11II5 ill Ills’ .1111111111 s ’l ’ ’ ’ . n _ I I I  O Il s ’ t I  hs_’lsS s’s’ Il (1 hIlls1 p s ’ I s s _’ l l I 1 , 1  .1

l),lslIl, lls’o.llisc lit lIe det a ule d 11111115 55’ S [s ’s _ l u l ls ’ s_ I  ‘ ‘ I  i l III l ihs ’t l i t  s’ , l I S  I l ls’ ls’s’h l l I , , i ,19 \  ‘I s’hs ’s’t l i s ’ iis_’tIs’l,ltl l’l i

Is’ ’.i 111 5! t ime Is ’.IS I O I I I I\ ‘ ‘ I  s_’\~i~Illdilig m i l l s  IS ~ s’ i t , I r r I I I I 52s’ - I l l s_ i  SlIpp iS Is ~
- Il.Itlgllig r;Ipl~II\ 551 111 thIs ’ h i s _ I n _ s i l t  ‘I 1 1 1 1 2 5 2 1

l i l s _ ’ t l l , pl:iuls i~m t l l l h l l s ’ l  l i l I s _ ’ L ’ IhIIlilil ,l t ’ Il y sIIi l .111 , 1 Ilis ’IIll a l .11151 1 . 1 1 1 2 , 1  I l l I l l s  111,15.15’ p li ss ilS Is’ Os t his’ 1,1 1115.1 121, ’SS Ill , 11mm, ’

resuiilrs ’s’s , l I s’ i s _ S  m I l l s _ I  I l ls’ ~
, ps _ i  ‘I Ins S t t I , l ’ .  l l I s ’ rs ’ _ n S I l I g  lehlhl t l s ’ s’ Il l e m _ I l _ I  1 1 1 1 1 1 1 - S  ‘ It~Igs’ l i , I i l s l t I I S s I , i l l ,

I 1 1 1  p m l l s_ ’il t lh l l  l L l t l l I s _’ 115 S I [ I l s ’ ts ’s’ t t i s ’ p l I t I e s ’ IS  ,IssI l l i I s_’sI t i l e  s i l I l s I F l l s ’ I i I i i l  It  I i l l i l s ’ . l I I s l I l l i l  gs ’ I l s ’ I . n l l s u l l  i l ls’ P I I 1 I/ , I -

l et - s III 0.1111111 Iils’ l 5 . 155 ’ I ti e 11 11,11 Is h I l l s ’ 1s~s1 [ i s ’ S I l  Pi~
1
~ 
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Tab le 92 COMPOSITION OF THE THERMAL ELECTRIC POWER SUPP LY
IN THE MISSOURI BASIN POWER REGION
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Table 93 — MISSOURI BASIN POWER REGION THER’ . lAL-ELECTR IC GENERATION
BY TYPE OF COOLING BY PSA ’S
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Table 94 MISSOURI BASIN POl,’,,I E R  R E G I O N  T H E R M A L  E L E C T R I C  G E N E R A T I O N
BY TYPE OF COOLING , BY SUBBASINS

— — 
Sub basi n I~I mIss I lIr lIug Il ( 1 0 1 1 m g  l’ond 

-~ In _ , I  ( ‘ l I m m I l l I S I I I n _ s s’r I)rv (‘lullI n g 1119 sr 
, - - 

lotal
I\ Ii I I i Ihn Rn_I l l  I

1965
I 91s’P ~I 5 5 5 1 ’  h I m  — — - ‘ - — . . . -

‘),‘l l s ISSslsI l lsS i S 3 ?  - ‘ ‘

V1 csl s_ ’r im I 1 ,515,11 ,, ,1 24 ‘ ‘‘ I 4(1 I “ 5 ’.

I’ LIsII ,’rll II.u k s ’ I _ s  S I  ~~‘ 25111 $1 ’

Pl.I II5 ’ ’n _ lI ’ I ’n , II,l .1 , 774 . — . 7 51,1, , - - 7 ‘4 i~
M nsl st le \IIss , ’ I II I 4 .1 911  ‘ . ‘ 2’. ’) ’ ‘ . 4 . 75 ”

k~mns ,ns I 1111 63 2, 5~~ 
,

I ,u’.s s’ r \ I s s ’ . , , u , r i  4,3 1 2  1 2 5 4  1 
~‘l’. .

~~~
- s I s 4

Mi ssoll I r l  11515 111 12 , S ’ 12  3, 3 3 7  S 1Sl , - - -

Red R I s e r  1 ,4 
,,,,,,, ~~ ‘ — ‘  

, 
I

PIns_ s r Rs’Pll l l l  1.1 ,1131 , 4 3 7 F  15 ,4’..’. .
~~~ 74 519

11151 1 1

~p~’r ~5tI551illi ’i 1 , 3 17 5 1111  I (191, I 3 1 1 3 3
\‘el lm u’ .sslo iie 3 4 1 1 ?  I , l sS l l  11 (’~,4 - . 7 ‘ . 7’ .

VI s isiern I)sIksll,l 2, 4 ’ i  5 , 1 , 1 1 1 1  ‘ 2 .?’l 2 — .

I- sisti,’r m m 1) 1151 11 . 1 I 1 .l1S’) 47~ 2 , ?  ‘ .15 I ‘ 4 ,~~7 2
PII its ’.NI,ibr,lr.l 4 ,71,11 1 I , S I 1  I I  “ ‘.~~ 

‘ . ‘ - ‘II l’I°
M iddl s_ ’ ~t I ’ . s S I t s r I  1 , 4 1 1 1  I 5 ,4 1 1  ), ‘l’.I, . . . 5 .244
kLl i ls ,ns I ‘ ‘ III,,I ‘l ,27 S I - I l l . ? ’ . ’ .
Ls l n _ s ’ s’ r \ I l s s , I I l r s I 7 l l l s ll 4 ’ lSI 51 ’l l ?  - . 211 ,2 12

NIl’,sslII[ m Bas in 27 ,IsS I5 , ’17l , 44,31 7  - -

Red Rm n_ e r  4 7 S  75 71 111  - . ‘S I I

Psies’r Re s i S s l I l  2 7 , 1,1, 3 16 ,1 1 1 1 ? 4 5  111,7 ~~-

20110
( (‘ps i ~In ’ .s, ius rl , 4 3 1 1 1  3 ,4 111 i 5 ,113 3 ‘‘ 5 5 5 3
\e l l I ln _ s ’ slmmi ls ’ I 51.3 1 4  6 4 1 1 5  I~I.l 19 7 , SI UI $ 1 , 1 4 1

VI 5’ s i s_ ’ f l i  115,15 , ‘I, ~,, i5,4 (s , ,’ .l I I I  II l I t  $ 1 1  - , -  211 S I  4
1 - asler Il 115115,11,1 4 S51, 7,4115 7 1, 115 ‘ ‘ ‘ I 4 I .’ ’ ’

P?,I l l s ” N i Imt l r , I r , l  2 ,’bi IS ,S 7 2  4 ’ . l , I ”  2 5 1 1 1 1  I
\lmdd le ~5II ss111lrI I 1 1 .1157 11 , 4 14  4 , 71 , i ‘ . - SI  ‘ ‘ ‘ S_ i
k Ills ,l’. _ ‘  3. 1, ” ?  2 ,1 , 9,4 - - . ‘ , s s $ S
Lsin_vs r MIS5SIIIII 9 4 5 1 1  1 1 .4 ,1 ?  4’ .  ‘IS I - ‘ 1,1, ‘S i ’ 2

\ I I S S , I I l I l  035111 44 3 1 1 1 1  511.115 4 1114 .4 1 7  S , 1 , 1 1 1 ’  91 ’ S I l~
Rs_’d River 1 .5 1 ? ) )  ‘ ‘ -  2 . 1 S 1 1  ‘ . ‘ $ ,1,S 11

PI mn_ n_ s_’t R s’g lSi I l  43 , 5 1 1 1 1  S11.1s4 I’lI , , ’.152 5 1, 1 1 1 1  $1111 1 5 1

2(120
I I l l s’ I ~Ii5SIl InrI  4 ,5 , 1 1 ?  9 ,2111 1 2 S , 7 S 2  — ‘ I ‘m ” S S

~ s’ II,I,S - 2 ,11 5 ’ ‘1 I, ’51 17 ,511111 3 11 . 1 ? ’ .  4 5 , 5 2
VIs’ ’.Is’rIl I)hI ksI ’  1,1 I $ 117 11 1 , 1 ,1 , 1 1 1 1  5 74 54 ’ .  - , , 4 2 1 1 ? ’ .

l - LnsI s_’ril I)aksi i,n 512 i1~ 4 ,11111 1 2 7 . 1211 - - , i 4 4 1 $
Plai i s_’ .Nisl t i rsl r,s 1 .2511 2 2 , 1 , 73  5 ?  ,23 i , 4 ’ . ’ . ’ .  I i 1 l ,l I ’ 14

~diddte YIII SSIIII rI 14 ,51 2 ’) 5 . 4 1,7 1, ’ ’4 s  ‘ ‘ ‘ ‘ 53 . 3 3 ?
K 1 1 1 1 ,15 ‘ ‘ ‘  S , 1,71 4 ?  ~l I  - . , , 4 ,I l 71
L s1n _ n _ e r ~1 ls ’ . i t s l r n  1 1 , 1 1 1 1 1 1  22, I 5 ?  s I .S s ?  - I l4 ,” l’7

\115s11 51 11 Il,msin ‘.1 1,1,’. , 11 1 ,1 ,1562 l’s), ‘ 154 ‘) . “ l l l  5 5 5 1 1 2 ?

Red Rss , ’ r 2, 371 1 - . ‘ 1 4  III - -  l l , ”S i l

Pm~~s _ r R I I I  I’. 
-_

Ii~~~ 
- - 

~~~~~ l l  
- 

i~~~~~~~~

124

~~~~~~i _ -~~~~~ ‘ .‘ -~~ - ‘ , -..‘- .,,--*‘——‘~~~ -.~~~~“,,‘l-
””- ’ ”, .- -——~~~~- , ,.-,. J



Table 95 - MISSOURI BASIN POWER REGION SUMMARY OF EXISTING AND PROJECTED
POWER REQUIREMENTS
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Table 96 - MISSOURI BASIN POWER REGION SUMMARY OF EXISTING AND PROJECTED POWER SUPPLY
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Table 97 — MISSOURI BASIN POWER REGION SUMMARY OF EXISTING AND PROJECTED
POWER REQUIREMENTS BY SUBBASINS
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Table 98 - MISSOURI BASIN POW ER REGION SU~ 1~,1ARY OF EXISTING AND PROJECTED
PQ\\ ’ ER SUPPI. Y BY SUBBASIN S
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~~~~~~~~~~~~ Table 99 — MISSOURI BASIN POWER REGION WATER REQUIREMENTS BY PSA ’S

PSA 1965 1980 1” 2000 _ ,,,,,, ,,,,,,_,,,,,2020 
-‘ - .

(Acre- Feet per Year )

Condenser Cooling Water Requirements
15 107,621 431 ,900 1 .24 1 , 1 1 1 1 1 ,  1, 793 .7 1 111
16 38 ,444 197,000 ( 2 , 1 .4 1 1 1 1  I 1 , 152 ,51111
17 737 ,032 1 ,822,100 5.3 119 ,9111 1 7,555,700
25 67 .5 1 1  296 .300 679 .51 111 1.911,000
27 26 1 ,605 I .5 5 3 ,1) 1111 5,214 .100 9 ,5 55 ,4 1 1 5 1

2 8 4 5 3 ,11 2 1 1 ,190,100 3,31 9 .111111 4 .51 ,3,21111
29 352 ,961 1 ,1174 ,71)11 2 ,2 7 7 .5011 3,4 33, 511(1

30 26 ,520 26,600 1,26 1,2(1 ) 1  3, 531 ,111 )1
31 256 ,405 597 .800 1. 666 .500 2. 7 49(10’ .
32 582 ,200 1,318 ,0(10 3. 27 6 ,800 4 ,15154 ,6 1111

34 47 5, 175 
— 

759 ,700 1,830 .81 111 3 , j 4 1 1 ,s l l l I

I’ s t i j l  3 ,35 8 ,495 9.567 ,300 26 .7(12,11(111 44,9(17.1 111 1 3

Required Stream Flow Diversions
I S  89,279 315 .3 211 3951,311 44 7 ,~ 4 1 ,
16 8.060 81,03(1 248.47(1 51,111 .37( 1

hi 6 17 .33 1 754 ,610 6 5 11 .9 I l l  7 3 1 7 5 1 1
21, 40,590 1 15 .24(1 283 ,900 4 1 1 ?  ‘1111

27 108 ,6 61 744 ,38(1 9115 .5(0 996,4 1511
28 386,670 603 ,150 732 ,850 “9-1 ,3 1111

29 15 .6 31) 15. 34(1 32 .11 1 , 1  I 4 1911
3) 1 I 26,5 211 26,600 658,78(1
3 1 , 256 ,4 115 301 ,35(1 27 0 ,6 211 31 ,11)1)10 -1
32 I 14 ,008 1 35 .92 11 991 ,20 65 ,25 11

34 93 ,1) 57 86 .980 161 ,03(1 147 .810 1
Tota l , 1 ,756,211 3,1 79,970 4.442.410 5,075,790

Cooling Water Consumption

IS 1 ,1) 92 4 .1,2 0 16 ,170 24 ,11 2 0
6 , 5 22  2 , 41,1, 7 ,500 14 ,4 “0

17 7 ,498 2 1 ,500 73. 7611 I 1 1 1 .93 11
26 745 3 ,670 8 ,4 5(1 25 . 950
27 3 ,3011 2 1 ,45 11 6 5.680 124 .16 0
28 4 ,5 ~ ‘s 14 ,21111 4 1. 980 55 ,51,1)
29 5 , 157 15 , 3 4 11 32,010 4 9 ,451’.

30 I 24 7  24 ) 1 14 .940 5 l , 2 9 l 1
3 1 ] 2. 791 (‘ .711 0 2 1 .6314 35 , 66 (1
32 7 ,1)11)4 17 .521 1 44 .630 65.28 ( 1
34 3 ,551  9 ,5111 1 23 ,211 ) 39 ,910

37 ,342  11 7 , 34 11 4 4 9 ,9 1,11 1 , 1 1 3 1 1 5 ) 1
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Table 100 — MISSOURI BASIN POWE R REGION WATER REQUIREMENTS , BY SUBBASIN

Subbasin 
______ 

1965 1 l9
” ’”!”

~~~~~~~ 20O0 ,J,,~~~ 2020

(Acre- Feet Per \‘s’ar )

Condenser Cooling Water Requ irements

1 1111 5 1 \ I IS5 , l l l r I  ‘ 381.11 111 .547,2011 7 444 ,4 111 1
‘\ l s I , l I l t !  96,599 870,900 ~~l 54 , 5 1 ) 11 ( 84 1 1 1 ) 1 1 1 1

\i,s’s ls ’ rIl 11,1( 1,1 174 .4 811 741 ,300 2 , 1I85, I,1ilI 3 .,’,2.? , 41 l l 1

I j s ls’lIl l)i k,lI.s 74 ,111.3 492 .70(1 1 ,357 .51111  2 1 5 5 7.1,1111
Plal t , .” ,\i ,,ltr.sr,s 97 1 .949 2.115,901) 5, 4 5 6 ,51 ) 11 .8 . 1111 ( 51111

‘ml m dsl lu ,’ \ h m s s , ’ l s r I  , 57 5 ,226 1 .679 ,8110 4 .5 6 2 , 3011 1, 1 ,77 ,9 1111

k , s , , s . l s  367.92? I. l1’)7,S I1II  - 2,4 86 . 11111 ,4 .ls5’l ,I,llli
Eows-r 51155,9 ’ .  

, 
I ,03s 4,115 9 I 2,079 ,500 5. 7 12 . 61)11 5 5 4 7 ,111)11

\t I Ss,llsFI (hun_Ill 3 ,299 ,297 9 ,4 19 , 100 11, 362 . 31)1 ) 4 ,4 , 9,8 1 .1,1111
Rs’sl R i_ c r S’l , I 95 I I 4 i~.20, l - ~~9 70() ‘ 5 5 1 5 8 ) 5 5

P,, n _ s ,.’r Rs ’ c u , ’ i, 3 ,35 15,4 9 15 9 ,56 7, 300 26 ,7 112, 1581 44 , 11)7 , 1 111 1

Required Stream Flow Diverdons
I \ I Iss ’llrl - - - 159,460 444 ,51,11 4 55 ,15 ( 1

- 96 ,599 3911 ,11 71 1 8(12.221, 1574,~~I II

% l s ’ s l C r , l  Dak t, Isu 4’), 14 5 297,810 31’ 2, 2 4 11 I 3 9 7 1,63 )1
I ,usls ’rIl I) ,sk”l,, 16 .775 198 .4811 4 ,4 1 . 3 511 7 1 1 1 1 , 74 1 ,

PI ,II I,’-NI,,l’y, sr,, 454 ,3 14 528,1 511 31111 .391) ‘ 24 1 .7 4 1 1

Middle \ l I ss ’ l l s r l  4 811 ,285 753 ,331 )  1 . 1 14 11 .1 4 1 1  I 1 .2 . 77 , 3 1 5 1
kIlls,l ’. ‘ 19 ,260 15,77(1 74 ,770 ( 52 . ? 15”
E.ow er \l’.’.’’IIrI 607 .553 779 ,250 7184 ,7 9 1 1  9 57 , 291 1

\ I , s s , ’ , s r s  11!m’.IlI 1 ,723 ,934 .~. l 2 2, 3511 4 3 1 l 1 1 4 ( 1 ,  4 ,S ’H. ’ 14 l1

Red Rivs’r 32 ,277 773’ 21 ’ 14 1 ,9 3)) 2 1 1 ( 1 ,5511

Ps,w e r RsIt!II’ l l  I .756 .2 11 3, 1 711,97, ) 4,432.41 ’ ) c l ~771 ’I~

Cooling Wat er Consum pti on

( pps ’r St I5’ . ’ ’ ISII  . 4 ,4 1 1 ) 1  1 ‘1, 1 III 4 5 3 S ~l
\‘~‘I? ,” .s sI lls ’ ‘7215 9,991) 39.490 55 ,I~ Ill
V’es ieril 1) 1 7 . 1, 1 1 . 711 4 8 , 591 1 26 ,25))
Eastern Da km ,ta 1 , 0) 111 5, 96(1 11, 7911 31, 55 111

PI,,II5 ’ - \(,’ l’l,lI,l 1 1 .31)1 21, 14 1 ,  I 7 7 , 71111 , 1 1 1 , 751 1

51, 1,11, ’ 51 ls’ . I l l I t I  5,815 ‘1 ,3,64 551,5. 11, I ~ ‘S 7 4 ’ ,  ‘ 
-

I 5 , 154  15, 7711 34 .770 5 2 , 1 1 5 1 1
I, m , n_n_ s’r \ t i s ’ . , , u r ,  1 1 1 ,10, 8 24 . 52 ’ ’  I 7 5 ,99)1  I I ? ‘ I . I 4 1 1

\l,s ’ .,s’., H,In_ lll 3 1 , 7 7 3  I I 1 8 , 5 1 1 ) 1  ~4 ’ s .7 l() I
Kest Ri_ er I (s64 ‘ .15411 4 ,2 ’s II 

I

’ 

I 2 ’ 5 ’~l’

Post e r H e L l ’ ’  77 .442 1 1 7 , 7 4 1) .7 4 1 . 11,1, I (113 ,1 1 5 1 1
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I

T,j ble 101 MI SSOUR I BASIN POWER Hi. i,,ION CONDENSER COOLING ‘-$,‘ATER REQUIREMENTS BY PSA ’S
BY TYPE OF COOLING

I”. 5 l ’ I , l n_ s I II r m)ui I - II1 I I,,’,,’ I” , isd (,,.mmli, u c I ,, n _ l s’r lo t -al

I ~~, rs’ - I ~‘ u ’ i l’er ‘i ’ s ’ .ui I

S I  I ll’ I s  1 , 15  111 7 . 1 I
Ii, 7,1,1171 . . . 1 1 1 1 5 6 1 ,  I —

17 I~ 4. s-4 - - - 121. 54s 1 1 3 8

9, 4 11 ,2 1 7  , ‘1 ,.’,~~l ) 17 ,4 215  1,7 ,51 ?
27  41, 1” ’) . .  ‘ I 5 ’ s ’~~1 2 1 1 .1,1,8
2 71 - ~~~~~~~~ 1 5 1 11) 55 ,1541 4 5 1 1 1 2 1
2- I  111 .571 11 . . . ‘ 

~41 . 6.’s 1 15 2 , 11’ ?
.7 11 I 2) 5 2 , )  ‘

3 1 2 5 1  4 1 ,5  , . . - ‘ 15 , ,  4 , 8
12 Ill s 1 1 1 1 1 )  , . ‘ 4 4 . 2 ’ u ’ ’  5 15 . 2 1 1 1 1
14 7 1 1 . 72 1’  1 5 1 . 911’) ,

, 
1 3 9 4 , ,

‘Is, ial I . ” 7 5 . 2 ’ l l  37 3 ,2~~’l 1 ,2 54 ,11 15

1 7-1511
8 7 1 , 6 .1,11 ) 1 ‘ I 1 1 , 8 7 1 1 1 1  - 4 5 ( 9 1 1 1 1

II 71( 7’ .’ . . . .  1 1 7 ,’.l ) l l  I’l” .u ’ , ) I l
17 7 5 ’ I ’IUII 6 2 1 1 1 , 5 1 1 1  71, 1 1,1) 11 I .1 5 2 2 , l I l I I
21 1 1 1 .191 1) 7 ,5110 , 1,5 ,9 1 1 ’

I 7217 1,11,1 4 ’  ‘ , , , ,  4 1  4 1 1 1 ,

2 71 5-4 4 ’ ” ’  . - . 5 5 15 , 7 1 ) 1 1  1 1 9 4 1 1 1 1 1
2 ’) - . 12 11 ,20) 1 I 954 , 5 1 1 1 1  - I , , L4 , 7111 1

21, 1,1 ,11  , - 
I

3? 2117 3 ) 1 1 1  - 
5) 11 ,21 ) 11 IIl 4 ’ l , l  5.) ” SS I l u I

12  I 1 1 ,5111 1 ‘ 32 11 .7 11,1 ,5 T 7 7 1 1 l 1 1  I , 3 1 1 5 ,I l l l l l

‘4 75 , 2 1111  6 4 5 5 1 1 ) ) - 345 , 7 ( 1 1 1  “59 ,71 5 1 1

I “Sal 
‘ . l l 9~ 1 5 5 1  . 1,~~” .,9 8 I  4 ,~~’I7 ,I I I l l’

211 ) 111
Is ‘ 15,,~~1’ . i , ‘ . - - I .5 l l l ,l l l l l l  I I , 4 1 .111 10

Il’ 24 4 , 2 1 1 1 )  72 ,4 1 1 1 1  il 14 ,7111,1 1 , 2 11 4 , ’ , ,
17  - 8 5 1 5 ) 1 1 1  281, 31,’. I 4 ,441 .0 ) 1) 5 111’ l 91111
21- 2 771 ,111 ) 1 )  . - 4 1 , ?  5 , 5 , ~ ,, “ ‘ 1 5 1 1 1 1

27 5.4 7 7 5 ) 1 )  ( “ I ll  I l l s )  - 2 ‘ . 5 ) 1 1 1 , ,  , 5 .21 4 _ ? l S l u
25 1,’17 4 ) l u i  I 5 1 1 1 1 1 1 1 1 1  l , , ’ s 2 I , i , l l l l  4 7 1 1 ) 1 1 1 1 1 1

29 . - 3115 151111 I , ‘,‘s2 ,’ , s ” I  I 2 .2” ”  S I l l
Ii, ),.(‘l ,71l ) I I  . . ‘ I II  3 1 1 1 1  1 .21. 1 ,2 1 1 11
3 ?  2 5 ?  .31111 2 ?  I ’ S l  I I ,  1.2 11 1 . 1 ,11 , 1 I .1’)’’’
6 2  55 ,5)1 0 I S s ” 2 4 ’ , , ,  7 , 145 , 5 ,  .2” ” ‘s i l l
H I I I  11111 ~‘5 I  ‘ m u  15951 1 5 , 1 , ,  I , 1 5 i l l . , S l l I l

- I I I  1 , 1 3 1 1  411 11 
~~I 1 1, 2 , 1 11 I I ’ 1 4’  4 , , , , l 2 1’

21 1 2 1 )
I 1 ‘ ‘ 711 , ’ - I . _ ~ “11 , 1 1 1 1 1 5  I “ ‘ 1 4 7 ) 1 , 1

II ( ‘ 1 , 1  4 1 1 1 )  ‘54 I s I S  1 ,415 , 111 5 1  I I ‘.2
Ii “ 21, 1 ,1 11 )  , 

‘ - ‘ l ’ ’ - -  I~ 
,‘ l , ” , l l l  7 5 - 1 5  I 1 l I

_5 , 1” ’) 21 11 ) I . ‘s ,~1 “.15’ I .“ :- 1 1 1 1 1 1

27 8 1 5 1 1 , 31 51 5 ‘ ‘ I  ‘ 4  1 1 1 1 1 1  5 5 7 14 1 1 1 1 ’ ,  ‘ I S ’ .  . 4 , 1 , 1

2.15 ‘ -I — 
301 ’  5 5 ’ ’ ’ ’  2. ” 4 1 , 1 1 1  -4 ‘ - 6 , 2 1 1 1 1

I _ S ,  I l l  7 . 1 “ 1, 1 ) 1 1 1  I 4 1 4 5 , 1 1 1
ill 5 1 5 6 5 ) 1 1 ) 1  ‘ 1 , 1 1 1 , 1  2 ” ” l . I ’ n _ l  7 5 4 1 1 1 1 ) 1

31 ‘ ~‘o, S I ll ’ ‘ 7 1 , 1 5 1 1 1 )  , I ’ ~~’ l  4 1 1 1 2  2 3 ’ ~ 
1 1 1 1 ) 1 -

‘II,, ‘S I III 1 1 4 7  “I I I )  4 s s l  i ’ ’ t I I

‘-I I I, l ” .~~~ 1H L5 32 1’.Im 1. 1 4 1 1 1  3. , 4 , ,

4 .~~l ’7 .2 l ’ I s  ~ . 3 2 7 ,7) I l I  
— 

12 )) , 1 ” ’.’.~ 
— 

4 ’l ~S~l7 , l) lIl .’ 
—

I” 10111 ,,,,, - I~~ ’l irs Is ‘-
~~~~‘ ‘ , ‘  

ImI l ) r
‘ I , , s t m u s t m ’ ’. “ ‘ 5 , ‘ I ’ l l ’  t s r,’ I, m l  s I r ,  I 5  ~55 ’ 5 1 1 5 1  I i , l C

-~~~~~ “
~~~~~~~~~~~~ , ,— -- ‘-



Table 102 - MISSOURI BASIN POWER REGION R E Q U I R E D  STREAMFLOW D I V E R S I O N S  BY PSA ’ S
BY TY PE O F COOL I NG

PS S Floe Iliroughi 
— 

-

— - 

Cooling Pond 
— 

(Il I l l Ing I ocer “ “ J ‘I o tal  
—

l .Ss re ’ l -s ’ s’i Per S s a r I

1965
IS ,15’l 1 II II, . - 273 59 2” ’l
16 7 6 1 1 5  I ‘ 4 5 2  5 111 , 1 1

17 ( 1 5 4 1 5 - I  - 1, 154” , ( 1 7 3 3 1
26 4 11 . 2 ?  3 Il’ ) 25 15 i II’ ‘s’lI u

27 I 1116 , 4 ” ’) ‘ 2 .2s2  I I I ’ S ) . ) , ?
25 ?~~5 l ’s ’ .  171 1 521 1 3711 1,7)1
2 ’) 10 ,5551  . . — 5 ,11 51 1 15. 6311
61) 21 ,5211  ‘ - ‘ - 2(1 ,5 21 1
3 1  251’ -7 ’  ‘5 ‘ - - ‘ 2 ’5), . 4 ’ ’ ’ s
32 I l l s  1 ) 1 1 1 )  - 6 ,1105 I 4,11 1115

44 719 .32 1 3 ,2~ 2 499 93 ,1) 5 7

l’s m i. uI J 1 . 7 6 5 . 2 ) 1 1  3 . 5 2 1  17 . 415 5 1 , I .‘?5 ’.2 I I
1950

IS 3 1 3.6 1111 ‘ 1 . 74 1, 3 ’ ,~ 4 ’ ,
ho “ ‘1 ,6 1 ) 1 )  ‘ — ‘ I . ” ,% l )  . 1 5 1 , 1 1 3 1 1

17 ‘ . 6 9 ,91) 1) 1 , 5 % ) )  1 1 . 1 5 ’ ’  7 54  ‘ ( I ,

26 113. 61111 2151 2.4411 I l ’ 5  24’’
27 72’l ,I,ll)l 5 , 2 3 5 1  9 ,5 5 )1
215 5, 14 4 ’ ’ ’.  , sT Ill )  ) , , I I I S I )

19 .32 ° 14 ,1 1 2 1 1  IS 54
31 1 2 1 ,1,510 . ‘ . 21, 1,1111
3 1 2 ’) ” .61 III ‘I’ll) .7 .1 1 5 111 I ?  . 6 5 , ’
32 I 1 5 1 ,8 1 1 1 1  7 , 5 6 ) )  2 , 59’. 1 , 6 5 , 5 1 2 , 1

14 . 7s ,2~ l1 1 3 ,7 1 1 5 )  5 1 1 7 1 1 1  ‘I, ’lSl l

Im i l a l 3 .ll’1I.,lllll 15 ,5011 T h 4 T h 1

2(1(1(1
I S  551, 01111 — — . 2 , 1, _Ill ? ‘ -l S i ,  i l l

II’ 24~ 2 l ’  7’ III 4 4 ’ . ’  245.1 ”’.
17 5 7 1 2 , 5 1 1 1 )  3 .1 5 1 )  1 , 5 , 2 ) 1 1  (,5 ) I’ I I ’ .

21 I 2 7 1 5 , 1 1 ) 1 1 )  - - - ‘5 ’ l I ) ) l  3,S $ ’ -l I l l l

27  1,4~~,7l10 15 .76)1 4 5 1 . 1 011 I

25 1,’)’ . 31)11  5 .52 11 2 (’Tl ,o 7 3 2 . 15151 ’

2 ’) . ‘ ‘ 4 , 41,11  37 ,(,5(I 3 2 1 1 11 )
III 114 I ‘5 1 1 1 1  — ‘ — , 5 . 1511 ), s 5  “ 1511

31  2 5 1 . 31 111 2 , 5 5 (1  I 16 .’)” ) ’ I
33 , 55 ,5 0 ) 5  9 ,6111 .14 .S I l l  ‘ . 5 .1 , 2 1 1
44 ~~l 7 1 . 1 1 1 1 )  8 .7 2 ( 1  13 .211 )  ~1,j , 11 ,6 1 1

lotal 4 . 1 ? , l . 4 ~ , i ,  ‘5 l,,l 2 55 4 5 4 .4 4 2 , 4 I I I

2) 12 ( 1
I S  4 7  ‘1 ) 1 1  . . .  2 1 1 . 1 I I I  - 4 4 ’  s I
Ifs 4 ’ s I ~ 7 1 1,  (mI l l)  ‘I,3” II

17 1 21 . 1,1)1) 1 , 1 1 ) 1 1  ‘ 111 1 ,‘l5~ I 7~~? “ ss I

21 _6 79 . 2 1 ) ) )  2 2 . _ S I l l ,  I’ll
27 . 5 5 , 1 4 1 1 1 1  . 4 , 1 S ’ s 15 21 11111 ‘5 5 1 ,  4 s , l

85 4  “ 4 7 . 1 1 1 1 1  I 12 ,1 411 I %‘ l . Si , , l  “ 5(55 4 ) 1 1 1

- I 2 . 5 7 1) 4 1 1 , 2 ) 1  4 ’ ’  4
(H S 9 i ,’)llII s 1 4 1 1  4 1) , ”OIl 1, 6 5 1  “ 4 , ’
.7 1  2 ) l ~ SI I I I  1 , 6 1 , 1  21 1 5 2 , 1  3 ) 5 ,

62 ‘ 1 1 . 1 3 ) I  5 ” . .SS l l  1,5 , 25 , ’
64 ‘ 1 1 1 5 9 1 , 1 1  1 1 1 . 5 5 1 )  2 2 . 11 1’. 14” S I l l

— 
1 , 1 . 1 

- — 
4 .51 7 ,2110 9 1 7 4 0  J 41,9 5 1 , 1 ’  ‘51ITh,” ’flI

14



Table 103 — MISSOURI BASIN POWER REGION COOLING WATER CONSUMPTION BY PSA ’S
BY TYPE OF COOLING

PSA FIIIe I’hrmlugh
J Coohit ig Pond Cooling Tower j, Total 

-

) . .\ I , re ’ l ’e et  Per S e a r )

1965
15 51 9 - 273
Ifs 7 1) . . . 452 I 5 3 2
17 54 , 51  - - -  1 . 84 7
26 31 .5 I I’ )  155 745
27 1 ,01.54 . - - 3 . 2s3  3 ,6 1 5 1
28 3.54 5 70 52 11 I 4,53 5
29 107 - - - 5 , 1 1 5 1 1  5 .1 S 7
31) 24, 4 - - -  ‘ 243
31 1,79 1 . . .  - . 2T ’) I
32 1 ,00)) . . . 1, , I I I I i’ 7 1 1 ( 1 5
H ~~23 2 4~~ I

11 .462 3.521 17 .4s’l , ~~ 4 42

I 19-5411
IS 2 , 571 ) ,  - . .  I ,74~ I - 4 1,2 11
Ifs 7.6 ) 1  ‘ . 1 .7 3 ( 1 I 1.4’.’
7 6 ,791,? 6 , 5311 - I I  ISO 2 1 , 5 1 1 1 1

26 1 .11 3 11  2013 ‘ 2 .4 4 ( 1  3, ’ .7 11
27 6 ,7 1 1 1 )  5 . 23 ) )  9 ,5 5 1 1  I 2 1 . 4 811
2 71 I 5 4 5 1 )  . . - 5 7 5 1 1  1 4 2 1 1 ,

29 ‘ .- -  1 .3 2 1 1  14 . 1 1 2 , 1  15 . 5 4 1 1

3 1  2 4 ,1  ‘ ‘ ‘ ‘ - 2 4 l ’
31 2 ,7.611  9911 6 l l ’ I l I  I 6. 5 0 ’
32 1 ,10 ) 1 3 ,5 3 11 I 2 , s’), I 17 ,52 ) ’
54 720 3 ,700 5 ,1119 1 9 ,5 (1 )1

3,71 ,170 18 .51 1 1 )  7 1 I ,4’O I 1 1 7  5 4 1 1

2000
I S  3 ,5 4 k ,  . . . 1 2 ,1311 -
16 2 1 1 1 )  7 951 4 ,4 1 ’ S ’  - 7 , 5 1 1 1 5

17 , 5 ,7511 1 1 5 1 !  l,5 21’.II 73 “ ( I i

26 2 ,5511 . . . 5 ,1)1111 I 5 ,4 5
27 7.5 2) )  .71 , 71,11 .69 .11 1 1 1

315 1 , 4 1 ) ) )  5 ,8 2 1 1  54, 71’.’ I 4 1 .51(01

1’) . 4 , 6 1 , 1 1  27 1,80 - 12 , 1 1 1 ) )
II) 5 , 71 ’ ’ ’  . . — ,71,’I511 I I 4 ‘ 1 4 1 1

3 1 2 . 3 1 ) 1  2 ,35 11 1( 54 7 1 )  
I 

2 1 ,630
31 510 ‘7 ,) , ? , )  3 4 . 5 0 1  I 

4 ,1 , 5 ,
44 , I. 2 ,s1 ) 8 .7 211 1 , 6 ,3 ? ) )  I 2 3 2 1 1 1

I 
3 7 ’ ) 5 s I  5), 5) , I I  2 5 5 . 4 5 1 1  34 5 1 ’ s ) , , ,

3) 121 1
l ’ s 3 , 111 . - — 211 , 1 3 )1 ~~1 1 I ~~ , l

Ifs 4 , 511)1  1,011 ‘5 ,6 7 1 1  I ( 4 .4 _ Il

17 5 , 7511 .6 ,21 ) 11  1 1 1 1 . 9 7 1 ( 1  I 111) 51 .4 1 1

26 3 ,4 151 1 - - “  2 2 ,5110 2 5 . ’S ’ ’
27  5 , 1 1 7111 14 ,1 1 1 5 ) )  82 .1 1 1 1 1 1  - 24 . 1,,
28 (,,Sl,l l  12 . 14 1) 411 15(11 I 5 ,5 5(11

21) — — “ 2. 870 4 1, 4 , 2 1 )  4 51 ,4 5 1 ,1

‘5 5 ,4 5 ) )  5.1 4 11 4 1 1  “1 1 ) 1  5 1  , 2~
I l )

3 1 3 ,4511 1, 311) 1 21 ,51 ,1  I 4 5 1 , 1 , 1 ’

32 . . 1 1 1 4  III 5 7 ,8 5 1 1  1,71 2511

1. 01 )11 11 ,8191 33 ,0611  I

I’ m ’t,u I - II 4I. 1 1 1 ,7 ,11) 41, ’’ 5 1’ .  I,II ,i .) l S l l

I 35



Table 104 — MISSOURI BASIN POWER REGION CONDENSER COOLING WATER REQUIREMENTS
BY S U B B A S I N , BY TYPE OF COO L I NG

Suhhasin J,,,, l’loe flirougli _ ,,,J,, Cooli% Porid tooling Toeer j,,, I ,Lu l

(,%ere-Feet Per Year )
1965

I- p~~ s’ r  \ I I s s, , Is l ’m ‘ - ‘ - . — ‘ . -

‘I ,‘ I I l ’ l l s l s l l u s ’ ‘71, .59’) . ‘.  ‘ - ‘ ‘ 5 1 , 5 4 ’ S ’ )

SV esSer l I  I54sk , ’ I . s  47 .275 . - 127 ,2 1) 5 I “4 4 s 1

I ,s’.ls’[ll Dakoia 5 , 9 2 1  ‘ -“  Ss .I41 I 74 ,11 1.3

PI ,s l ls ’ - \ml l t ’ r451 i I  4 4 7 5 6 ’ )  5 2 4 4 7 1 1 ,  ‘1” ? ‘ 14 ’ )

\hid,IIe \lis s sm ,uri 4 7 5 4 , 8)1 ’) . ‘ ‘ 9(1 ,357 5 ” 5 . 2 2 ) ’
14 3 1411 I SOI l  .~4 2.,% 5 I  .71, 7 . 12 !

I ,,ws’r \l iss ,,urj , 1,1)3 .1118 7 5 1 , 111 ’ ’  s1,l 2 1

“I ,‘s, ’ ,sr i basi n 1 .71 )3 ,3 11 ? .61 , 4 . 4 ( 5 ’ s  1.131 .55 7 4 .2951 ,2 117
Red River 3 1 9 1)11 ‘1 ,15 7 11  ~~~ I 7 ,43~ 

- 5 ’ ) , ?

P,,s ’ s e r Rs’SillIl 1 ,735 .31 ) 1 P.6 ,3 7’) 1 .25 11 ,1) 15

1981)
CPPI~’1 \ll’ .’ .sltLll 151, 5181 ‘‘4 ,54 ) 11 129 . l’s l  354 ? . 2 , 5 ’
Ss ’lI ,,Sl sll ’ll s’ 7 5 4 6 1 , 1 1 1 1  I.S 7 ,3 ( i ) l  .11 51 ,1111’ . ,S 5lI .’ ) l l l )
SSes le r s l  l )ak, ’ I ,s 29 1. 91 ) 11  1 1 5 1 .601) 355 1 ,815 ,  “4 I
1’ lOsr l l  Daks,Izu l’ 14 6 1 1 1 1  Sh I l l s ,  I 2 4 2 .01) 1 ! 4 2 . ’, ,
Plalle .Ni,ubrar ,, 5 l l S ,’)IIII 61 ,5 , 7 ) 111 1 ,344 ,3 1)11  3 ?  I S ’ S ’ ” ’
‘diddle \ l Iss, l ls I I  I 74 11 ,5,111 I s 4  4~~I II  ‘ 7 14 ) , I ! I I  I
k Ills ,,’. - ‘  . ‘16 ,3011 I , ’”’ ? I ’ l l ’ l  I 3 I ’ 1 7 . S , ’ l ’
LS)ss’eI Sh)ss,,Iu r s 

~~~~~ 
15 2 ? , ” ’. 2, l, ”sl ,SI IO

‘sI s s n_ ’  11,51 Itsu sus i 1 ,~ i 6 4  . 7 ) 1 1 )  I . 1, ’I l  4 1 1 1 1  4 ,7 1 7 1 1 1 1 1 1  ‘ ‘ .4 I ’ ) . ?
Red Ruv ~r I 5)1 , 41))) 15 ,91151  .53 ,11 1 5 1 1  , 4 5  21111

Powe r RegIon I 3 ,119 1 .1 1 1 ) 1 1  I ,,,“h’ ,301 m 4 ” S 7  111111 ‘1.51, 7 ,30)1

200(1
l’pps’r \ l lss , l I I rm 4 2 5 , 4 ’ ’ , ,  . 4 4 11 . 7 )1 11  7 77 , 1 1 5 1  I 5 4 ” ,31111
Y s ’ II,’ .l s l , l i l e  7),’) 1 5 ) 1 1 1  ( ‘ 1 5 .0 1 11 )  I Ti,’. 7 l l l l~ I i  ‘.4 51)1, 1

\ 8 s ” .I’.tll 1) 57.1 , 1 , 1  I
, 

33 ’ 1 . I I , I l  1 , 5 1 4 1 1 1 1  I 111,5 11 111 2 1 1715 1 , 1 , ’ I

I .u’ . ls’ I I I  I1 ,uk ,’la ‘ 4 1 7 1 .41 1 1 1  3 2 5 2 1 1 , ,  7 10 .57011 
I I ..% 5 ,5) I I I

PI,IIIs”\II,Ilr.II . s  32 ,54 ,70,1 I ~~~~~~~ 3 .925 .4 , , , , I 5 4 5 ,,
Middle \ II,~’ ’ ,u ru  ‘1101.7 1 1 5 1  55 ’ . ,sll’ , 6 3 l L S ,is ’ s ,  4 1 5 ’ .2 4 , 1 ) 1

k_ I l l s _ i s  — — — 4 71, 7111 )  2, I ’ ’ l ~1.4 ’ ’ I  2 . 45I, . I iI l l
1.u,ss e r \h” . , , Iu’.  I

I 

1,1 1 ,3 01, 1 .15 ,11011 3.” .30 I 5T12.’ .)sl

\luss,,,s rm 11.15111 3 .9,7 1 ,4 11 ) 1 S, I $)’ ,201) 17, 7 44 ,7(111 2, 0 ,2  ‘ l ” I

Red Ri s er I 151 ,1 11)1 )  . . ‘ 3110 7 1 111 ‘ , .6 311 , ”, I l )

Poss’ er Rs ’C I I’ l l  4.13 ’, ,4’’l, 5 ,l30 ,2’s’ 17 .4 3 5 ,4 11112

2021)
1 1

,
1’s ’ ,  \ I m s s I , s u r I  4 1 3 .111 11 5 , 5 ,2011 2 , 2 2 5 ,2 ) 111 1 4 4 4 1 1 1 1 1 1

5 1 , 1 1 1 5’ ~‘5), .’.l)) l I 4 ’ ’ 3 24 , 5 ) 1 1 ’ - - 4 , 1 9 1 1 1 ) 3

88s ” .lel l l  11,1(1,1,5 352 ,54111 1 . 2 37 ,19111 ~~~~~~~~ 
I 4 5 1 4~ I)1

1 .10,111 I1 .m k , ’ I . l  l,), ’1 , 9 l l I l  4 5 3 ) 1 1 1 0  I , ,S,? 4 T ) l , 5  2 . s’ ”
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Table 105 — MISSOURI BASIN POWER REGION REQUIRED STREAM FLOW DIVERSIONS
BY S U B B A S I N , BY TYPE OF COOL I NG
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Table 106 — MISSOURI BASIN POWER REGION COOLING WATER CONSUMPTION
BY SUBBASIN , BY TYPE OF COOLING

Subbasin Flow Through Cooling Pond Cooling Tower _ ,_J Total 
-

(Acre-Feet Per Year)

1965
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1980
l_ ’ pp er S t m s ’ . , ’ s , r I  1 ,44 1)  I 1 .1)51) 1 .911) 4 ,4 011

S s ’ I l s ,~~s I ,,r i s ’ .1 ,5311  2 , 111 , ,, 4 41)) ‘1,9911
(Se S t e r i l  I) .,ku,i:u 
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2020
‘ I ’ S ’I ‘sI l ss s ,s I r m ‘ 3 ,80(1 15,71 7)) 12 ,1, 15)) 4 c 15~ l

S’ e I I ’ ’ , s  sI lls ’ 7, 3 1 ) )  11 , 51111  6 1. 8 1(1 55 ,6 2 1)
We ste rn Dakota 3 ,33 )1 I 1 1 ,3 ) )  4 2 . 5 ) S I  411 ,1,1,11

I . ,s l s ’ r I l  1) 117.1041 1 , 1 5 ) )  6 5 1 1 ) 1  211 .11 5 )1  I 36 ,99(1 - i
PIaus”N,,,l,r,ur,u I 83 ))  I I 5 4 1 ) , 5  ‘12 ,4611 1 1 1  “ .511

Muddle St i ss , , , s r m  ~I 11 1 , 1,41 ) 7,? 5 11 7 1 .551 ) :1

K,ulss .is ‘ . 4 , 7 2 , 5  47 ,4 1,11 52 , 1 1 5 1 1
[,s,ss’ er SI1 ’ .’.,,IIrI 7 ,71,1) I 5 4 s ’ ’  ‘12 .9)1 11 1 1 1 5 , 1 4 1 1

\ l l s s ,uss rl 0.15111 .79 .72 1)  - ‘11 .73 ( 1 4~ 5 ,’.1ll
Red R mver 1 .741 ) - ‘ ‘ I I  .251 1 II ,9~lll

Poss s’ r Regis~n - 7 1 , 4 61 )  91 ,73 11 4’.’l,sI~I) 603.0 511

Il ls



r~~~~~~

-- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘ - ‘_

~~

- - ‘ 

~~~~~

‘ -,  ‘- 

~~~~~~~

‘ _

~~~~~~~~~~ 

“_ - “ -

~~~

t )11s1C , I l  P5 ’ \ s s ’I PI:1i115 I” c’uIiII l llo)tII ’ S ’ rm~l
’,~t’ r m ’cI I,’ Is (~) () Ij f lg lo s s e s  (,o’ru’ ’~ m ’u ’( fh’r h ui ’/ , I ’ -

t lìeriiial pulllll t i m u l l .’’ a l l l l su l lg ll lIle Iht ’’_ u lu l l g Is t i lmI 17511111. FII SS ’ ? I I I s I l Ig II ( I. ’12 \ I
I l lu l)  Ill t h e  11511411 51.115 , ,’ . (‘ Il i tL ’e i ’il l I S S I  11112 , I . l l l l1I iT I l l iT ( ‘ 1111111 8 p 1,15! I 1(1 \ I II
s’II~’s’ I” 5)1 II1c’Illl’aI ps u l l u t i s m t i  is 91 ,11,1, 1111 41111 1111 1114111 5 (‘ ‘u lu l it l t i  I’ ’ \ \ s’ l  1~~, I I I 4 ” \ l ) l ~
svat~ r 1151215 iutisl at ill I~’ ss ’I~ &) t 1ISSS’ s’FllI l l i1tI t .  I ’ I ? c ’~ 1l\ ~’

- , . , - ‘ ‘I s I _ , I ’ I i s l s , .’ sI I~s \ t l s s , , l , l l  h I s s , -, I I , ms , s ,  \ mj s m s , ’ r s  “,,I’ . . ,  l ) , ~~l l I t t s’l ,’ilC tl1ltl 1,5 1~~5 Iaks’Il ,II tI1~ I’ s’il~ t5Il Icvc’I 17’, 11112 1 ~~~~~~ s, I  
I s , r  l ’ ,s su l l ,ss ’l h~l s I l l ’ .  ‘15 5115 I I I ,s . kss h I ‘ ‘ I ’ l l , , ’ I h i s_ l i  I s i s ’” ,t h e  \\ , , I s ’I ()Ii .iI I l \  \ ,‘ t  ‘ ‘ I  I 5 ) ( ~ 7~, l c’s j l I i l I s I g  55 .1151 qII.uIII\ ,,Il,’’i ~, ‘~‘‘ I ’’ ’  I I ,’ ’ ,  I ’ ’  s’mI, ’r5 ’ s ,, ,,, , ,

~ ,- , ~ ,,,,,, I,
s I . l I ld4l ls I ’, 1mm SC ‘.u2 1 ,lII(I ISI I I ) I l2 l l lm2t l IL ’d t o t ’ all lnt,~t’5 t a t e

.11151 s’ u l4s I,ll 5’, ,lls’ l s . I t  II l’~ sIc l~~i’ i i i l i i s ’d 11115111 m1’,I:SI)IISIl~ .

~ I s ’ P 1s ’ s s ’ . i Il l d  1,11 1 15 ’s ( l l s j Is ,1 I C t hat II’..’ s’s l t isu i i ipt l \e
1111211 1 ‘ ‘I Ilie st . It l ( Ia ids I l l_ I l IIIm2I’iii,hI P11IIIII I ’ll 75 1111113 

1155 ’ I” I) iII~ ,,h,iui suit’ F)e1L ’
~~t l t  ‘I IIis2 Is I la l  ss ~I Is ’l req IlII lT J

S ’ s s I I l  1 1 1 1 1  9s’ I IC I . It I l l9  PI4111 ?15 1ht11 .ls ’ s ICII I lC IC I t I . ss ud i  
f l  s’ 1111 ! 1119 . \ l I . u I \  515 ‘I III~ sI,lI.l g,l1l)~~rCd l’ ’ l  t i l ls  s I ) I s IS

L’ Ilt)I.IIIIIiiI 5’ l’ llId )lI1h4hI\ he cI ls i l l i l lu led I’~ 1 I i m~ l s s ’ i s ?  
I~~JJS t s m I i l ~’ s’ u l l lm2 I I l s I S l t I  Illat s’ ’ ‘ 111s11 ‘5 .115, 1 lCs4 II i I~2 l l ls’tI ts

sUFlIlIt’IIIetIl,I! s 1 1 1 1 ! I i I S  515 ~1s’ l I ls . 011 1 ,It I i I , lCjs ~ &I s I ’ s ? ,  
~u I 111C1 ’ I i iaI -C ICs ’ t I  Is 8Ct 1C[iI IIll~ H,51115 Ill tII~ 51 , ‘- “ ‘  L I I I

TIic Pr5~~~ d11I~ i’ .s ,I Ic lel i l to CJI~ 1lI,II~ sml l u i i t l g ’ \15 .L ?s ’l I(ivc’ s it1lsiii w ill I i l l } ) S l ss ’ .111 lIlI~~0l 1,1111 1,Idl11,1I11,I si t i  IIl~I1, ss ic’sIlIIl’c’ l l l m .’IL Is atid I IIIISIII1)I)1i1111 ai ’c IIIuS I l a ? L ’d bs 
t ’lu lllie 155 411Cr SII1)17 I

~ 
, “~c’ S s ’ l . l I  t a s ’ t I ) r s  s’m l l l , s ’ I lL i t l l i  IliC’s.’

11117 ? s 1 I i m m 5 ~’ usIg ,IL’ s s ’ Im lp I l l L’ l l ? s u l  s,’ s I I i I i Z l ImT sj q1I~lt ) t l I I c ’ s I~ ir 
IIi~ii I c’s ‘~I1~l1lId he h11r11c III 11)15111 S

s21)’J I — t l I e Ij  m,’il_ 4 s ’ l I ’ Im.’ I4m2t11$I ’ 4 l l 1119  s ? . l l I , I I I S  i l l  11)12 7 1 1,11 1 I’I ,S II  ‘ 

I - ‘I”IIC s ,’ ’ lh I ls !  5~ ,S Is’l I’121,)IIi I 17J Is lilt IIISsL ’’SJ I’ II\ t lu mj- I 
~ 1hi~ .II t ,S ~~t , l l ’ .  i’C~~11iiI I l le fl sIdd h~ Ilie ~~ l’ .s ’ l\  ‘.1117- 

111140415 ) 1 1? W~II~~l F~ qIIII~~sI Is) hc’ ss i I I ld IS l’ 5  II sO I l ’
5 l ’ l I ) I I l I l t e L ’ sss’ ie Ilsed. 

11011005154 111111) a W a t e t  SmI l I t s ’ S’ , I I l ls  I’. 1111 C ‘ 1l) l~ I t I

.Saiiip lu ’ ( ‘a/ c, iluiio, i a t11ms ~-” tIIrl) 1lg l1 I Ia t s t
(‘(‘(Ililig hater Requu’eineiz:s ~ I oss ’s ~ Th e 51I l ’li~

I\ 55 ,ils.’I l5 ’si111112 )J lu ’s s’I1(I I 11112 Iii ISs’?’

1 175 L I  slild L’515l1I1111— 1 11) i1d PI.11 1 15 is mlI l I \  lIi~ I t )m,’m$JeJ
Opu’ra t i,zg (‘o,u/,ijo,,s 

. mr 11111kC 111’ . 55 Iii~Ii IS eqIIIVa kI?1 Isi 111511 s l l l l
\ss l l i i ied ll\ s’l ,III pI.lIl t C t l ’ls Is’Il~~V ‘0 ~ 

s1II~~l7 IivC 1151,’. 5IIl~~ t lic , I I \c ’ l I s ’ ,l 5 \ j t s ’l Is
- \ ss1 l I l l , ~,I e.’ i)c ra l l’ l  s~? ? l s ’ I s7 l l s ’\ 5) 

~ ,~
, , , ,- ‘ . Ie Cl isJIuJ lcIleal uT quIv .llen t of ‘‘IIC ks~I7 .‘4 1 4 BIll 

\\ . Ic i  \V i II1S.IISS% V ll  111)1)) ,L ‘S ,i?,’r ‘ . u l 1 I I s s~ ‘~iI’ II,’ I C i I s ’l ~\ rC( j IIIf~~11 
- U0OIiIl~ USC 11)215 I7~ reuse d Is’ \ s  ~i’I I’ ’ !  the ~m I t) ’

Is le t  p la n t Iic. ut I, I ls ’ )  ‘) 7 I ) ( )  13111 kss h 
.5Ilt1?pl iSlr? ~ UCJIO 411ld .58,1111 ill ds mo t1~ ?r C~~Ii) flI1III I5 .

Ikal l , mss lr ,’ isi ‘ 111C r l’1I InacC 2 950 BIn ‘ks ’h 111 I’ ll sil lIer p11111115C’ . such .1’ . i i i u t i ic i psul Jtld
I 11,1871 dC ! ISCIC5I  111 llIihIfle ,5 5 5 ( )  13111 ksS j l  i rriga lioll, Tile 111)171 lIiniIluIitltl Is 11111 1 the 5111515 11’

I lelut loss II ‘‘Ii) eens’I,,lor ’1 04 13 111 ‘ .51511 s IrCail l  d lSt lut Is ’e I~s’ LTIC. I I C l 1 , ’ l l C I S  I’ I j II m m ~ ’ lIle 1515 ,11511

Uc t ie ra l , s . ’  1l1IIl~
1I t disdlzIlgC sV ,u lmS I III re lu sF i l  hi lOt 111111 10 IC, l t t l

I1Is’IIld~t l C  7’: i~i.u n1 LISs’ I 6) , -7 () 13111 ks s Ii Is’tllpeI’ lIl l u l C
- 

II is Su ppluiCnl 11 141 divers Ion t l i2 lu res , rat l ie i  that iI 1L’ l C \  ,s ’ is i , ’scd  il s , I I IS Ic ’ l lss ’I 4 ’ ) I) I) BIll 
t i le  CuIIIJCII ’ .CF s’,io Ii l lC 515 ,11,1 I eq n t l e i l t e t i ls . t C p t s ”I I 1 C I C \  de l Isc Iesi  I” lurblt le 
‘.,‘iII ? he .ltIiIillIll III ‘5 ,iIei i’es 1uns’d ,‘ he ss l t Ih ~t Ul l i l ls  l’c I le l . I l’ ’ l  11111 1111 1) 
drawn Io n )  lIle supp ls . IIIC ac t iu a l  ds’p leII m’ i I  .‘ l

( ‘ooling R’aie ’r Requir ed: 1515 a ler  110111 Il ls’ snpp I~ I’. Cs~1IJl I ’  ilue s l ’ I IS l l I l I p? I ’ s s ’
-5 i c - l I kss h I 11, 1 871 reninved III s’ l’ I ls Is ’I ISC I II’.,’ . 51171 Jpp l i c a t i S ’ l l  oI the 1,1 150011118 It) ,l~’ Is ’i-

I k:st - \ l’s , l l p ? I u ’ : l  R4IC ‘ ‘ I  5~ 11 1 ,1a 
~ t t l l th lng  the Ss d s’5 1 11,Is\  “I Ilie 1515 a les  supp i~ i

‘ ‘ I letup. chat t u .’e ill 5 5 1 5  ~lit ig W .I I C I SII ~~~0F I CCI 1 , 1 . 1 1 1 1 1 1 1  Sllslllld hs’ iti IC I,u 11,111 I’ 1 II

(‘I I I ) )  13111 kwh 511s’s’l t Is plaiil Ills ’ ,

‘,,7 10 . l44 1 3 ) 1 1  .,s ’k,’ ’ l l  ‘ I tCt l l p  2 . Il ls ’ aIt l m 4 t I n t  ot 55 . 1 1 , 1  s’ , l nst l t t ie d s’ .lIi he \ , u i ss ’,l ,lI
Ii ‘ - Ihe d I s s I L ’ I l, ’ I l  ~‘ ? dCi ,lClls’ l s  l’s sl1al I i l l l lLT Il ls ’.31411CC \ F ?s. ’lllp. s’ i l , l l l i s ,’ It) —

15 ,11 l ibeler s 1515 l lIs’ll ~,l l l I l, ’ I  I IC , i inm ’ l I t l t  “ I s, ’s mlnigs’ I111Ilt1 C W~i l Ci
- 

\5 ,Ll C t  I I5C, IIIC IWI 1 tntlsl IliI l S s miI,hiIi mItlC\ h C t tig til e
= .001.5(1,6 

. c I\ ‘C 5 , 1 CliIIii lg ,uIlsI t h e  per m Iss Ible t e i i I i S s’ l  .11 O l e
“F let up. s l l . l l I C S ’ Ill CtI(111I18 1515 ,I ICI  - 

rise ot the \15 ,lIs ’I i’Ii~’ 171 pe ‘I ,,s , ’ l I l l C  L’lllpI l l \s ’sl
I I ~~~ 15 55 1 i s I  rs ’ s~ m u i r s ’sl  i s  ml’.’ m l I I I ,U lu i  , , I  u , , , i , ’ r ns’ s’ s ls ’ sI I ’ ’  Ii:is 1(t ) ilupmlr lar l I sI Is ’ ,! tlll Wj te t ’  s ’ l ls luI t Ip l l I  ‘ii .through I l l s ’ s ’ , ,mis l,’ imsiis ~ m u n i t ,u ~,,I Is  i i isls’ps ’iis lm’ii i ml ills’ i s i ~u-

‘‘‘mlii’ ., . . . l l ’ ’ s *  it m r s ~u u g ii. I ’ l l ’ I .  ‘‘r I s I s - i  I ‘ u s s s ’ s  Ii,’ it ,, ’ being greats’sl ( ‘ ‘ I  SS C I  type s ’ l l I l ! t t l g  t , ’ \~ e t ’ ~ ~nd
5 5 1 1 ) 5  5II ’ . ’ i lSu ,s, m m, ’ I l l s , ’ . 1 1 1 4  I I I  555,’ 1 1 1 1 , 1 1 1 5  5 ) 1 1 ’ l l l 5 . l l i l l I  11 

IieeIi ~’lhIe ‘lI 1,115 171 pe (‘ moisu ln l p t i lm t l  ls~ the
( ‘ ‘ ‘ ‘ 1 1 1 1 5 !  ~s , I te r  s ’ u . I i l l , r . l t t ’ S I .  I 11555 .5  I r s ’ ,Is’ps ’ mi ds’iii on l i l t ’ 1 5 1 ~ ’
“I , ‘ , “ l m m ’ s ’  s’nip 1~~u~ ’ t ~ tl, u\ s - I I I I , , 1 1 8 1 1  ~tt is 1 5’1151l1h18-puiitd iiiC t ll,l sl ,, I s  I t i lc i’

2\ ,’e l m r I’ Is ’ for ,,,,, l u ’ , m ’ ‘ 1,11115 , t t led late hetss ee is 111 ,1?  m I t  S 1 5 C l  aud dt~ Is p~ 5 s l s i l I I l CII ‘ . ‘ l mu ’ r . l l ’ m r  ,‘ .,‘ l I I l ls’ m u s , s , m I l s  p a r t  ‘ ‘ I  ~,,‘ ‘ I m , , s ’ ,s .m I, ’ r I ’ . . , ?
I~ 141 ,1 II 1 5 , 1 1 , 1 , ’ ’ )  i5’fl i~ . lI mos .’,’ I I  ihs ’ Is I 11’r - Is  )\ ~ C I’

- 7 )  - I II Ills , 01 ss ,u ie r  I ru II 1h1u7 I s I l l  IS s R  IIlgIi ‘ s . ’  s t  ~lr~ t~ pe ,,,m m l t l l gi l i ,mt II,,’ ,)l l ,m , I l l i l  ‘ ‘ I  s ’ sml l IIng ~s . u i u ’r r , p i l ls ’s1 u , I l m , ’ s mm -

‘ . 1 :  ssm mI ’ il,’r ,11 ,I I , ’ l  I,- l l 1 ~~,-l I I I , ’ 1151! ‘I . 1 , 1 1 1 1 , , ’ Ii 5 , r. l,’ l.’ ,’ I’.  IS .11 Ih t eS e i l l  .1 s l C ts ’ i IC I l I t m ’ t tlm,Is ’.iss’sI 5155 ’ ‘ ‘ I

~ 

-‘ —“““ “-~~~——--—--—_— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . .  . ‘;,‘7,” ”’



rT

”’

~~~~~~~ 

----

~~ 

, - , ‘ ,-- 

~~~

-.

1 1 1 .11 l l ) c I i Is I L I  ‘ . 5 1 5 5 1  , .  ‘ Is  s i s ’ I l l . i l l s I s I’ ’ !  6 , 5 0 , 4 , ,~ I~ . : i , . 1 I ,t  d
. i I l i h l , ) , l s i l  I I I I ’ Is ’ sl ,,ss ’l~ I l ls’ ,l\,lIl : I l ) ls .’ . 4 5 1 ’ i ’ i \  . 1 4 1 1 1  i , , ‘ I  ‘ , ,m —  ‘ ‘ — I .  ‘ , ‘ , , .  .1’

1 1 , 1 1 5 ’ s ? 1 1 1 1 1 s ’ l I l  \ 1 5 , l ? s ’ I  S I _ l l l s l , I I s l s  . i . ’ s’ L I I . , ,  I’~’sl I l l I s  I , , I I’ _ ,. . ~ ‘

s. ’ s ’ ’ I , l l I I s ’ l s ’ I I I I . I h  ss i h b  I7s ’ s ’ ’ I t I C  ls ’ s s s l C I l l I l , , I l l l ,  1 5 5  II ‘ ‘ ‘ I m .. ,) , ‘

4 I Is’ , , ‘ l l s lC I l s C l  5 5 1 1 1 1 1 1 1 8  515 .,!,’! IsJ 5 ] 1 1 I I - .00s’ I I I s  s” ’ l . ’ . ‘ m ,  . ‘ ‘ I

s l IH I } l IR  C Il’s.’ , 1111,1 sI I s1Sl I I  1 5 15’, sIR s i  s l m I I I  I L i.. - I , , ‘ i  ,‘ . ‘ 0 ‘ , - . 
‘ ‘

5

‘.11’ 15’, 11 Ii) l,1i” lCs ‘I’ I ,IIld In), .IIC I ‘‘I ,lIl I’.’ I , i ’ m I ‘ , ‘ . ‘ ‘ - ‘ . I

s i l l . ’  Cs’ Ill Is’! Ill’s’ i i ?  L I P  s ’ l  I l ls’ s’ ’ 111 11118 II _~ S . ‘ m  Ii m : ’ III’ I’  I ‘ ‘ ,

1 1 1515 Cl  11,11 Cl  sI is , h.i ‘ C s ’ (Ci  Ill’ s’ ! . l I l I I s ’ ‘Iii 1, 1,1151 ~ l I P  ‘ , - ‘ ‘ ‘ , - “ I ‘ - I

s’ sl,lill lsiicsI ‘71 ls ’~~is l .i I l, li l  Ill ,tP, ’ t l l s I , u I I ,s ’ 1 5 5 1 1 1 1  I l l s ’ l l I \ ’ I I S ,’ ’ ’ ,, , ’. ’ ‘ - ‘  ‘ .‘

‘~ S I ls ’ l  l.) I S , l I I l \  5 ’  ‘I ‘. ) l , C ( I’ ! 1 1 5 , . 2 s I )  h u l l s ’ .IIIsI sI
511 i 1 1 ’ ls ’ l l l C I l t _ l l  

~‘ I’” ,,- ,I,,IIiIi.’ 111 , 171 ‘Is’ l s ’s l iIII s ’sl . SI I ‘ . 1 . ‘ m ‘ : 1  —

11515511115 , l I ls ’l!i111 I l ls ’ SI l l Is ’ ’, 5l’s’ ls’ l ! ! l I l S s ’ Ll .11 ‘ ‘ ‘ 5 u ‘ ‘ 1  ,‘ ‘ ‘

I ‘ 4  1 ‘ , ‘ “ I l ls  )‘ , ‘ , ‘ I I

Water Use by Hydroelectric Plants 
I ‘ ‘ 

- 1’ I . ~~~ , t

I _ i  ,‘ I s —  — , . — m ’ s ’ s

I ‘ .‘ .11111 ‘II 5 ,1  ‘ ‘ ‘ “ , ‘ ‘s si l ls s’si 11 1 .1 ‘ s’Is’s’I Is ’ , I ‘ , m ’ I I ‘ I

1114 1 1 Is s l l I s ’s I  — 15 ‘ ‘ ‘ I I ’ , ,  1 1 1 1 5  I l l s ’ ’’  , ‘ ‘ o  l l l , 1 1 S i .14 I

l i i’s’ 15 1.1111 111151 ‘ ‘  I ‘ I ‘ Il ‘ll’,ill 151511 1 ‘ ‘ ‘ 1 ,’ 5’, . 1151  I ‘.s ‘I I.~ S , , , , I , ‘ I  , , , m

Is l ls s ’ sl - I IC s l s ”Oii i ‘ I .’  . I 5’ I , ‘ I !  ‘ I “ ‘I I  ‘5 1 1 1 1  I l ls ’ I L’ ’,s’I I’ ‘ ‘ , 5

I l l s ’ 1 1 1 1 1 1  ,Sl I  ‘ , ‘ I — I I ’ ‘ I~ , I l l s )  s ‘ ‘I ‘. 1 4 1 1 1 5 115 s’l~ - I I , s ’ ‘ — m e  ,. ,

I l ls ’ s i l _ I l  Is I I , ‘ s , , , I , , ‘ 
‘ ~ 1 5 1 . 1 1 5 1  I I ) I ’ ss ’ I 1 , 1 . 1 1 1 1 1 8  I’ ’ ‘.1! —~ I , ‘ ,

u l I I ( } ’
~

i I Is 1,1 ‘ 75 LI I I  I/ss l  1 1 1 1 1 ’ . , I I I  s I l s  I , 15 1.1111 Is t i le  SLIl ’ ss’ 9 I 5 1 ’P I I I  !P .C , I s s ’ s ‘ ‘ I  ‘.1, ‘ I .5 II

‘
~~~~~; 

;~~ ~~~~~~~~~~~~~~~~~~~~~~~~ 
. 

~~ : -•
, ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

~~ 

‘

~~~~~~~~~~~~~~~
, 

~~~~~~~
- -~~ ~~~~~~ ~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~ 
-

, ~~~~~~~~~~~~~~~
- ‘-~~~~, • 

.• 

1~ 
V t ~~~~~~~~~~~~~ 

‘ 1  
t ’- 

~~~~~
‘ ‘:

“ ‘ ~~ ~~~~~

i ‘ I 
‘
~~~“ ~~ ~~~~~~~ i 

I

- ~ 
~i ~~~~~~~~~~ .

t lIeu! ti n! I I  .,‘ I . Si ll’ .’ .  !‘ Illl .1 ‘s i ~~‘ I ’  i i i  I i ’  I Ii ’  I ill s -Il “I.,I~’’. 1St  .111111  I
I’ l I I l ll I l - s l  ‘~l’  ‘ ‘ Il’ .1  I I I  I’ m

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ - -~~~~~~~~~~ ‘ . ‘  - ‘ 
, - , “  ‘ - ‘ -



r~~ 
- 

~~~~~~~

-- -

~~~

-- -- “ '

~~~~~~~~~~

-‘ - . -‘- -

~~~~~~~

-.--_“- ,,_“ - ‘- .-

~~~~~~

-

~~~~

‘-, “

s t Ps ’I) Iu, ’ Ss’ i\ l I I !  S 11111 ’, Is m lvc t s l I l l i l h iCI  lC Il tl)s ’I’lI l l I I sS s  Li i  lIp I I I  i r m uv l d l t l g  Il ls lhI,15 l? ’ ? , l s ’ l m ) I  i h .’ 1 5 l
~~~?i .51151 1 5 5 5 1 1 5 5

‘,? l s ’ ,lIil. 1) 111 s I ls i l  s t , ’ icd ‘s’s , I l S ’I 111115 hi.’ ,ls’ ( l s l m ,’ I L I  Ill ., . L I I .ss II\ . I l ,c  I i s ’Ild i, ” .ai’d I l l s ’ s I I I lS I l I I s I I t h l ~ - I l  S C I S

S I I sSs I l \ s ’ sI I ‘x i’ Cs’iI, li~ s’ IllI,’ 5 .155 ” .. l l l lu i Il I l is’ le sc l  Il I,IIsC I . s ICs ’ s lelIIIl s’ IeC l I Is 111111 5 155 l I l s i l  Pall  . ‘ I ’ s S , l l s ’ 1111110

s I r 1 Ic I l L ! s ’ s irs ’ IlsCsi I m I  111 ) 14111 all “ , l \ s ’ I , i i . i s’ l’ ls ’ \s  “m,I , i l  ~, I l l s ICi1 I I \  ,lIld s’ s “ ‘  lllIIlIl,,JlI’~ I I I  IIIP i’ s ’ s I” ‘ . ‘  1 1 , 1 1 1 5  ‘ 1 I l IC

llllllIllIIIi!\ h e l ps III . ‘ 1~
’
~~

’ l 5
~

’ II etlI l l I l Ics’ t ’us ls atsil ss I IS I I I !s ’ 1 , 1  11,1’ . ll,’ s’ s’l( ’ I . l ls’d t u e  1il1IiIlIIt~~ 
,llld ,‘ ‘ I i s I l  Ii, I I’ ’ !

S 11115 ’S 41 1111 I’~ 
I IS isIs’ ii ’ s\\ 1151 rC ,u ll I 515 IIIS ’I ‘ IeIll p eI 4 I II I C s.’ ‘I IS CIII II 11.11 I 5 i.I I I SICs I I l~ .1 I ~d P1 Ill 1)551 sI 5 ‘I .i~~s

’ sIPS Cl ’ I p,

‘ i iC Ils’ l I I s . Ill , , ? l i s ’F  i l Is I, l I ls ’ s”, s l l l1515 i !s l I C , i I l l  l s ’ i s ’C ) i I . it l i IC lI lCi l l’ I s ’ s  ~~~ pIllfl I . l . I P l s I r - I IS C .  I s~ sI  l C s C I l l  loped.

‘ 
1 , 5 5 1 1 5 1 1 0 5  s I C  s’ u l t I S IIlIs ’Is’d Is 1 5 1 1 1 ’ ” ’  III 11111 m I l e \ . l I \ I I I C  s l , u l , j C s ’ s l s ’ S C I I ) l ) I l l s ’ t l t s  I i~ I l ls ’ IOusItI , l lC l I s ’

Fs’k’ ,ISCs 111111 l i l d l s u m ,iIPs’ I l IC  PIllil ls Ill t i le  ils,’ l ICt I l Ill Ilsil  I S I ..~lI l( k i l s ’ s s  i ll  iso st t lgC t  13 .111 1 lh I ’ ? s ’ s I  I l i s I s I  s ’ I II-

1111151 ‘5 Is l I lle IS SS C II .15 t I l l  I C 5 I C 4 I I I ’ l l l  .1111.1 111111 ,’.’ llse’, s I s t l l I C t l u ’ I l  III S luss I l l i l l  , ,  lIld l~s 4 ) I I ) ,l))Il)4 , s I, \¼ .~ll I .111111

IIie s I l C I l i l l .  
( ‘ reck PR1ICs ’l Ill ( 111 ,1 1.1511 1 s 111511  ‘5 Is  PII1I1I’IICiCsI II I ‘11,7

IhuIl11iC,I - 5 lil l , l~~s’ ds “ , ‘ ~‘ l 51 I ’ I I l I 5’ l l ? 5  P 11 15l11C5 ’ pIlSls s ’i I,~ I ,s. (‘ ,lhill ( i..’ s’k P 1 ’ l~5’t , ,‘ s ’ I ls t i i i s l s ’ s,I ll\ I lls’ 11 , 1, 115

I - PIC i.us I l lC  ‘s ’, , i lL ’ I I ’ll! 411 up~)sir ICs s ’ I\ i ’ I I  tI1 r,11i~iIi II ~ss ’ i s  ICC ( ohlll’ .i ’ is ‘I ( IIIIII.uslI I , I’. l I lC i i IC I l s ’sl ils ’ .Lsl .um is l

I71l5 veI ’P I.1t~ I s ’  .5 l l l \ \ s~i Is ’ s,.’ ! \ l l I I  1111cr ~u II s I ~ 17411 ’ ? 0! I i I C l , s c i i s ’ ’.I eICs.I IIIIII I) IIlhil.’s ’ sl s I ’ ’  1.18, ’ i7I~~1t II! l l ,~- I IIII5’d

‘s ’s .115 ’! 11115 P IC15 11 1115 15 IlCell pIIIlI~’Ied 151111 IIie 15lp~)C ! S l , m l s’s , ‘I lIe I1 1’5 s I  115 1 1155 ’ I’. lll s , l l s ’ sl ,,l Plsi l,,ll’ ’ t l  1 11 .111 11 1

I5’ss’ l S I ’ I l  \ 1,”,l ,l,’\c111 1’Ill le t ! I5  use icvCrs ih le pllllipmmlg . lCd , svmt l u  .111 ope l . l t l l l s i  I~s’~md ‘ ‘ 1  1 . 7 111 1 Is ’ s’ I,

cs’ll s ’ !,IIiml g s’sp lu!’i . .s ’ IlI \ llillmuCll l I lers’ ,lI’ m_’ 111.1115 j ’ , ls s Ih ls’

lum ’rluilgs’ i m l e m i l s  ( I l l  1’ I111im 1’s’ 5L5 1’ ’ I_ 1g5 ’ ,I5’. s’l~s1’IIlldl!ls. I l i s ’ S

l’,ull C C lls ’ ll lI Iv 11111 ’ 115151 1 hrsllIsI s’l Lls 3 .’um rles. I l l (he C slI i i h IIIdSi  S U M M A R Y
IS ps’ ,is’ S s i l I l l l l s’Ill . PS L I  s INs’ Ilbi ls lis’ I1Ii~l4 I I Ied  III Old

riiial Is pe ‘I I ls s l l ’ l P l s ’ 5 ’ I h i e  Pi Ih lec I, C51l151 ’ I 1118 III 1 \ i l  lil .111 . lild Nis lI’ I ‘ ‘ s ’  us S I’ ’ ‘ -,O s~’ll ‘I I? l I~ Is ’ I ’ I

‘:sdl 1 5 , 1 1 1  s I l l  4 s l [C l I l l  15’~1 1 i L  Ii sls lSVn\1 I C u l l . ’  IC  I Cli 111.111118 1 5 , 5 5 5’ 1\\  Is,’ Tilm .’ neesl 5 lb l ’ 1~
) ( , 7l 11)1 1 .111,1 7 1121 1 .11,’

I C S C I \ ’ ’ I I  . IF , l ( l s ’ l l 7 .l\ . I,llC 11 sIc’ rc I l l l l l l lemI IS ~
,rovusIe t l ) r  I lkeis I s ’  l l ls ’ Is ’,Ise ‘- l l i ’s l , i i I t l a I I r  . hu m t i l e  S S j l s ’’  lP” ’ I I I s C ’

Ill - I FCllln lIss ’ ‘I li l e \S IIICL 11 1 1 ! ,  1 1 1 501 - ‘ . 1 ,1141CC ~ Il ‘~Cs ’ ls ‘ 11 I l l s ’ h.usiti illll’IC.ll Is ’  hc , l s lCs I l I . i l  P I ’  ‘.lIpptllt lile

II5IFIIIIIII\ Il ci l usi e II IliIII~1I’ (up per I C 5 C F \ ’ l m r  ,ltld .1 IL lSSeI  l i le l  ; S l . i l . s ’ l s ’ , ? I ’ Is pI 1t! l5 515 h 1C11 ‘ .Cdl l l  I IkCl \  II, S I l s ’ s’ i I I 1~ III.’

1 11,11 1 sV i l i s Sl I  l) IIIV he a lese rvs l l i  Ii’ u l t I l ~ I 1711,1 5 ‘I \s I IC I  s I ( Lu C I l l e  is’s i l l l rs’lIldhI ls .  \ s ’  C ls ’.il s I c 5  I l l , l~~l515 s’ I  s’ ’s r ’ ’I  I Is

‘ . t i i l sI , I i l l l l l  sit s ’ , Ill .1 I719!sl s I l l  SI s i l l I l l i  s I IC4 l l ) .  111151 s ’ l l I l s IS l s’ I I\  l s l l ’ i I s ’ ,l, I Is iih iJ I  psOlL I i l I1 I 1  10  sSj l d i  s , I l I IsCs 155 111 l~,

Ililly ‘I Is ’ ,s ’ ls l l l l s ’ CCII5 ’l.l l l lIC d s i I u l l l I I l C I I t .  Ill Sucil s I C Ss ’ i -  ICCI1C11I/ Cd .111,1 lIkS i~~les1 hr . i l’1 ’ i’ ’1 ’ I I . l ? C  s l C s I C i I

‘ 1 I 1I I1C IO5 Ilie 55 . l lC I ’  Is r e C s l s ’Ill,l ls ’,l hs ’ l s s C s ’ l l  llle (lpps’l’ ,ltlsl [‘ Isp 111111,1 1,1,5’ mul ’ Is’, i l l lm ) ls ’ 1 ,s , I I  ,l5l15 , l I i s s ’ s Ill t i l e

515 C l  
~~~~~ 

.11 151 offir cilIlIlgil lIlluke-IllI 1515 .IIeI Is  IICC5ICd Is) i”’~ 
s’I IlId ILSI rS I l l I Lds  IlmipCl . l l I \ C ~ CI Iu S ,1I5 I’CS leSS .Iud

s ’  ‘ \ s ’I’ Ills ’ s’\.li7I1I.lIllliI a mId I ‘ 1 1 1 5 1  1,155 5 ’ ’. 1111,115 SI’ . s I (he s’ lCs ’ l I  Is ’ ‘ Is l \SdI  l’C S i l I I I sC S  m l)  m i l e  17 ,1515) III

Rs l i l I l l / I l i C  IIII’lI Is,’.!’. l . I ICs ’ I’II1IIIPC5I’5 I 1 1 1  lIPs ’ 1115 1.1041’ , Iss CI  I,IIt l 111:11 Ole sillC s ’lII ’n hC lIiP 54k,” l is  Ill ,ls,, ’lsI 15151 111

I ’ll’. .Ild p1IsslhIC 15151 111 IeI,ImIss ’Is ‘ .111.111 ,llt1l ’ IllIlS I I? lhe ‘ 1 5 5 1 . 1 1 1  s Ievs’l ’pIlldIll ‘ ‘ I  t i le 17 .15111 .111,1 lile Illilel l I s Ps ! ’.

1515 ,11,’! .11 151 51111111 Is ’ss’ i S I I I I S ,  S l eq l l i le tm ldn l  1111 ’ s l l s i l  l i l dId l Il  ‘ s I l s  II ,,IiluI\ ‘.5’ 5 siluhil lsl , ISSLI IC lie .lsle ,i1L ,is 71

5 I C SCI I I I 1 I I IP1 I I 5  Is Ill . Isls ’ s Il I . l Id slIpp I r  ‘ I I l l  I - 1’ s’.ik ~ 1LIll 17 il18 t I I l l C l l i I s ’ sS , ,11151 11)051 dCll iISllI lIs ,l l  lil ’ . I.ilI.IIII ’ll ~‘l Ills ’

e l I C Ig s  1515 l Ids is  lusIl,IlIs CC ’, IsS I I ls’sl Ill ‘.Ie~u mt l -e IeCt I  IC lIlIlIle 1 ’ u ’ SSCI  511 17 1715 . s ’  l l I s I s t d I l l  1 5 1 5 1 1 1 !  Je ’ 111C115 .IIlsl

l iI .uII ls II l l I h ip e s i_ slm ,I.IC C ,l5’1s ’dlliliiilS’111s ,IIs ’ hesI Id I1lts ’5l u.’s ’uI I I’ L i ls ’,ll , l l I s l l . l l l l ? s ,

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , . . , , -“ “ .. - - -“ .~ .,_, - -,,.. -.—~~~~ ,~~~ “— --‘ .—‘.—--~~~ -‘



p
-I’

4

4 1

5

’ .

:~~ ,~~
J.; 

‘

~~
.

s~La

Sot i— l)ad I’ isIlitig i t t  ( I l I l t r o l Ied ~%,i(e rs.



- _ ‘~~~~~~ 
.— , - . -

~~~~~~~~~~~
-- —  

~— ‘ -  - .. -.. ‘--- -- ‘ -- “—-‘- — --..,‘-..-
~~~

- -,

CHAPTER 5

FISH AND WILDLIFE
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FIGURE 24
OWNERSHIP AND US E OF L A N DS A N D

WATERS IMPORTAN T TO F I S H  A N D  W I L D L I F E
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DISTRIBUTION OF SINGLE-~~URPOSE AN D PR IMAPY ( K E Y )
FISH AND WILDLIFE LANDS AND WATERS , BY SUBBASINS
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F I G U R E  37
DISTRIBUTION OF W E T L A N D S  AN D RELATED W A T E R S  FOR WILDLIFE

W E T L A N D  T Y P E S

TY P ES ,‘15 s w .E
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10 5 _ A ND S A L I N E  M A R S H ES 3
11 ISLAN D OPEN S4 ,,INE IS II’IR 4 3 4 ’.

D I S T R I B U T I O F , BY S U B B A S ’ N
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~ s7 F5 ’.’ I’, R AN  S 5151’.” 5 4 5 ,, , FR -, A:sl

I

S U B B A  S I N  S
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2 V I i , ,5~~’ ‘SI 6 ‘.5 5 5 . 1 ,  U’’’ ‘RI

3 W E S T E R N  DA I IOTA 7 S A N S A S

4 E S S ” F I s ’, DAK OTA 8 ‘ ,mIul S ‘5
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Table 108 — SPEC I ES AND ESTIMATED NUMBERS OF WATERFOWL BREEDING AND WINTERING
IN THE MISSOURI  BASIN (1960-65 A V E R A G E I
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‘ tea ls  35 .51111 21 ,111111 53 .3110 311 ’ 4 1 111 74 , 1111 5,41 111 I 4 1 1 1 1  2 1  S~ 1 .2 1 1 11

Slim ,s s’Is’r 24 1 1 1 1 1  111 , 1 1 1 1 1  2 1 ,51111 9 .5 ,21111 111 ,61111 11 I70 (I 161 , 0 7II
(;.us lS ’ .aII 40 1 11 22,4 1111 19 ,211 11 “4 ,1 1 1 1 1 1  15 ,111 111 I I  61.1* II l’s )  ‘tlll

Vs ll ’ s’ IIII 24 20(1 1 1 1 , 2111 1 12 .200 19 ,1 1 1 1 1 5  5.61111 II 4 11 ’ I I  ‘ 7 1 24 1 1 *

\\ ‘ , I lI , I)S ls I ,  II I I II 0 II 3 ,7511 4 .1(111 12 , 31111 ‘1 1 1 5 ( 1
01111cr I l s s s k s  l’l 111111  ‘5 . 1 1 1 1  13 4 5 0  5 7 4 ( 1 1 ’  11. 7 1111 2 .1011 5 101 0 1 1 6 5 1 4 1 1

Ism t a l s  5 7 ,1,21111 ‘ 2 67 , 111 11 , 3 2 1 ,01 0 92 1 ,54 11 24 ’5 .3~ ll ‘ 15. 5 5 1 1  3 11 .55 11 I 1 1 1 1 5 1 1  2, i03 .~~3Il

‘ S , m n u s ’ m n s ’ i u u s t s ’d I l l  ‘ l l I l s ’r I l l s ,

Tab le 109 - DISTRIBUTION OF B R E E D I N G  AND W I N T E R I N G  WATERFOWL IN MISSOURI BASIN
(1964-661

Pers’en(
(.s ’s ,’ss’ Dut’ks

Subbasin Breeding Wintering Breeding Winter ing

I II” \Il s s,lii r i 64 24 
r

“i A ll ‘55 s I l l I l , ’ ‘5 • I I  4
Vs s ’ sl s ’ rIl lllhk ,It,u * 3 14 4
I .1 sI s Ell I )ak,,tsl 5 5 30 1 2
P1,111,’ ‘5 5 , 1 1 1 5  Ira to  ( I I  Il l 21

~l ssl st ls’ \ I l s s l l I l l I  I) I 9
k.hIl’ ,,ls I 6 I 14
t u , s ’ s ,’r \ I I ’ ,s s l l l r l  3 

, 
1, 1 ‘ 32

1 5 1 ’  I I I  Basin 1 1 1 1 1  1 1 1 1  I I ll  1 , 4 1

Im , l, u l \ISIIII’ ,’ l 11 V s , l l s ’ r I l l l S I  IS 1,1111 21 11 , 1 1111 2,~~7’s,I l l 1 I l  I ‘ 154  ‘ 11111
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mu le (lie preseuu t tota l  capa cit y of wildl i fe resources Two s pe cue s of deer. Oie ouuI~ big game ltuuued
and habitat to support Iuuu iting appears to he so uiiew hiat hasnuwide. suppor must of ilue big gauu ie h u u i u u t iu ug.  ( h e m
gue a t cr  t han t h e  present use . t h e  three major e Di th — 225 .000 deer are killed annuall~ roug luI~ t hu r ee- f uu ur t l us
poneu lts of t h at uisc (sun -a ll—game hiu nti uug . big-ga m e o f the almost 3(10.000 big gam e au u inials of all species
htu ntuu ug . and waterfo w l  Iu u n t mu m g) are 1101 weul balanced killed eac h vc a i as showuu in table I 10. Wh ile deer iupp l~
witlu the hahOat eapabil0v. hIt exanip le . the cnn ~u ut l\ the hmg-ga utue hu u n tm uu g base . antelope , elk , hear, and
excess hi u uu t i uu g capac it y in t h e  \ l ussi m n r i  Basin is pn i ul tar u!\  ‘irophiy ’’ big gauiie are extremely uuu por (a uut iii some
re la ed to s utual l gautue. \~atc i k iw ! I u uuu ter—use is already parIs of t h e  bast uu.
greater t han h u e  capac i t y  of (lie birds and t h e  h a b i tat  (Lu i’hie pper Missouri. \ ellow stotue . aui d Wes t eru u
support it at Oue ‘ good’’ quality level . auud hig-gau uie l)akota subbas iuis account fou over 70 pereelut of the
Iuunter Use us hea l t hu a capacit y,  to ta l  hig—ga uuu e kill. Another 20 percent is taken in the

Thu e co ut( r ihut ions  of the sever al suhhasins to these Pl a t t e— Ni ohr aua Subbasin. uuu o s t lv in ( hue w esl er ul portion
t hree c .iteg o rues also v a uy .  Big-gai uie huuiter deu t ua u ud ( table I I II. .-\bou half t h e  to ta l  Iu u uut er — da ~ s in t h e
excee ds ea pacu t ~ in (lie Middle and Lower \h isso tmi  I I~1 pper \lissouurL Yel lowstone and \~ es ter m i Dakota sub-
su bhas iuus auud cs—eli with co it t in imed restr ic t ions , wi ll b a s uu m s is spent oil big gaulle. Iii con lrast . 5 perceul or !c s s

excee d cap ac l l \  in all subba siuus well bef o re 2020. ~if ( lie Iuu u it m ng effort us ex peuided oiu big ga uui e in he
S uuu a l!— ga uuu c m u t e r  use is below t Ime capacI t y nil ’ ( hue ea s teru l su ibbasu its .
h abi tat  to su pport it iii all s im bhasi u is . but by 2020 use is Si uualh ga m e h a b i t a t  is Oue base t o m  SO pe rceti l  ml t Ime
ex pected to exceed cap aci t ~ in all su bbashi us except t h e  capabi l i t y of ’ ( lie Missouri Ba suu u to provide hu unt mu i g ,  ()uu!v

Vi est c ru u Dakota. \V a m c n l o w l  huu u uter  umse is aIr ead~’ greater ill t h e  Pla i me- ~\ i u ubra ra and Middle Mussou ru subbasins is
t h a n  eapa ci ur in (hue Ye llowsnune. Pla t te —N io brara . cu r re u it  usc uiea r ( t ue capaci ty . . -\ !I species considered .
Middle \hissi uni . Kau isas . and L m mssc r  NIIssnIiIru subbasins . a l m ost IS uiiihh ion snuall gaui ue b irds auud ut ua m u nals arc
and long bc l iu r c  2020 Oie deu naitd lot wa te r fow l  liui tt uuu g h arvested aiu nualhv by huuuters . an d a lunost i mu uc —thui r d  of

will exceed supp ly in all subbasins. t luese a l e  plue asa nts ( table 110) .  T Ime co (( oul ta i l  ranks

Table 1 1 0— A V E R A G E  ANNUAL HARVEST OF GAME ANIMALS IN THE MISSOURI BASIN

Estimated Numb er Killed - -

- I - I M issouri
Upper Yellow- - %~ es t c r u1  I’ as tern Mat t e -  Middle l.osser - Bas in

Species Missouri stone l) ak ii ta - i)akol a Nioh rara - Missouri Kansas Missouri Tota t

Deer 5501 ( 1)  - 01 ,151 (1  ( 0 1111 ( ( . 11111 1 4~~_ OI I l I  5 1 1 1 1 ) 1  IS l ul  s u u u h m i
S i l k - i  I~~) ’ C  5 .1 ) 1 ( 11 ( 7 1 1 1 111 (4 ,11( 111 S I )  ( 5 .1(011 0 7(10 II ~5 ,IIi((l

I l k  3 .7011 5 3 ) 1 ( 1 1  ~l) II II 2 , 1 1(1 11 II Ii II
2 ( 1( 1  21 111 m (I II m m mu 4 1 ) 11

I h m e l a m u  Sluee 1s 5(3 (1 (11 ( I  1 211 it m u
\ t I l l m _ I , I ( ; I I I I  (0(1 5(1 I) U 0 0 uu 1 IS o
k i m  h I l l )  311(1 I) II 11111 I) (I (I 1 . 1 1 1 ) 1 1

IIie.is ,uii (4  1 . 1111( 1 1 3 ) 1 ,1 1 ( 5 1  2 iII ,0( hU ( 9 4  (.1 11)11 11)14 ((((ml (rS~ ((h Ill 7 1( 4 )11)1 1 44 (11111 4, 4 1 i  1 1 1 1 1

S ima c (~rIIumse 27 .111111 i 2 l l I S I  I nnoL II 27 .01111 II (1 ( I
S i m  ar t u tu leil

si ’ 14 ,111111 2 (111 1)11 l l b c ,((IIOi 35 (100 1 5 ( 000 *  il ( I  II

Pr .ttru e ( II I ke m i II II I ‘ 21 (11 Is _ I ll III li _ Ill III 12 .111111
St 1 1 1 1 1  I I I  I ~~~~~~~~ 70 .h Ilh)) 3 ,111(11 — — ‘ II 4 11111) (1 II II $1 .111 111

13 1155 I uu le ))mi u t ml . — . — . . .59 .110 1) 3 1 2 .111111 15)1 _ Ih IhlI 2 . 2 5 1  1 1 1 1 1 1  ~_ 4lh 111 11 )

II imima.t r i.~ I I
‘ i i II S lOe  4 ( 1 1 ( 1 ( 1  1 1 1 .111(11 2 2311111 Sll ,mIhS ) II S h ~~) ll (1 II I : 1 1 1 1

I h i  k i m  1 1 1 11 lee II I l l _ I l ls  — — — II 3151 II (I I) m o m  mu

I u i r k e s  (11(1 4 1111 ( ((III) 511 (.1)1111 S I  (OIl 111(1 1

Sl i m i u m u m m e  I i i,’ (I I) I I  11 ~4,ohHI 29 ,1(01 2n0 ,110t1 171101111 ls ’’ iI)ll)

l i I , u u I J i l  - 115 .11 011 42.111)11 1 1 4 .1111)1 2152 .01111 lu i (hmom llm 2 s 1 .omli l 2 .3Ism .hIlIuh 3.7 2 . omsi

15 3 1111k-I II II I) - — —  152 ,0011 t ili 1111 ) 1  124 .1101 1 (i _ i 2 m h IhlI l _ i ” ~~_ )(m lIl

R . i i . i i i  II — . — . .  — — —  . - — — — —  34 111111 1 ,00)1 t (0.llIlhi 140 ,111 5 1
l l \ ’ i i) II? . — .  — - —  . — —  . . —  (1( 01)11 (0 ,01(11 - - -  (( .111111  551 (11( 1

I . k ku . i I hu  ... - , . - •  - - -  (24 (11)11 (2, 111111
i i  L I I -  k II II I) (I it . . . - — — — ( Sm (.111 ( 11

t i l l  k 51 11110 1 1 1)111 SI 01)1) 24 .111111 151) .111 )11 Ii 1 ,1 ( Ill I I I  (uI II III 7 (5(u) 15 5 11011

‘l SL ’
_ 

7. 1 101 1 1 .11 )111 4.1 11111 u 5 .0hhII (11 .0(10 1 7 m 5 u I ~~ 7 1 1 1 1 1 1  2 t . IIIIII 142. 5 1 1

I i  iI ~ lii ’ i l l - I l ( h u e  Iii ’ shun I liii suluhu ,i s iui s uii~is I i i  1 5 , 1 1  iI ~ *911))  illi \ l i s s l h h I r I  ll . i s ui l i u l i L
I i i i  I - I  ill si u j ilisuilutI 5 III ’ Ii ’ ’ . . 1 1 1 1 1 1 hi’~~~i , IlI f ulii i ’I i l l 1.111 1 - tIir’rr’ Ii rt liii’ ,iiiunhr ’r ii sII.I r l iilhIi ’ I  er i l i si ’ c i i i  uuuclu d e s lur ’

1 1 1 1 1  l i i  lut k in .
l i l , ,  is i t l i l h i ’ . I i Iii - h l I s i  -10 liii hu i iuiilht rs h l h I s s I l l ’ I r e  l i i i

L i :
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Table 111 - - HUNTER EFFORT EXPENDED ON WILD LIFE IN THE MISSOURI BASIN

Percent of l’ota l h unter- Days Evpend ed

Upper Vell um - Weste rn Eastern I Matte- I Middle Lo ss er Mis souri
Spec ies 

, 
Missouri stone Dak o ta l)akota Nio brara 

- 

Missouri Kansa s 
- 

Slu s s h l ur i  Basin

(leer 26 31) 
- 

3o 3 ‘ ((I 3 2 - 5 9
-Sl u lelilp e 3 i 7 - 6 I 2 I I  ‘ II

(k lb - (7 - I II 2 l b I) (I 2

St u s e  , (I - (I II 0 lb l b

ttig lui rii S lu ie p ‘ ‘ I) II - ‘ lb II II *

( i _ i t  * ‘ (I I) ( I (I I) II

((ear I 
, 

(I 
, 

(I 
- 

(I 
- 

0 
, 

II 
- 

—

( t ie (4auiue 47 64 4 5  3 14 3 2 5 ( 3

t ’tie.ts~iuu 1 (6  I 5 26 (iS 4 .5 34 42 1 2
Sage (;ri,use 2 5 II 2 II lb lb I
Slu ,trp iailed Grouse 7 2 (2 I 2 II U lb I
Prairie (‘luuc keum h i (I — — — -~~~ — — — — ( -

~u l i htirh i,t u ui Grolise 5 * ‘ ‘ - ((  U I I U
llobss lu ul e 1)iiail (I (I U (I S 7 (9 20 l b

Itiun ear ian Partrudee lb 4 9 4 (~ 0 lb (I 2
(‘f iukar Pa rurudge 0 2 - - lb — II II II * 7
lut rke * ‘ -

\Iiluruiune L i e  II l b hi II 2 5 3 2
(‘ri uumiiai l Rabbit ‘ ‘ ‘ I 3 4 ( 3  21 1 ( 3  54 (6

Squirrel s II 0 l b — — — 2 5 5 I II Ii

OUter SnniII (;auuue ~ 
4 5 (2  4

Suuuai ( Gauiue 42 30 511 77 74 151 155 157 74

Ducks iS 5 6 (2  9 15 is Is 5
Geese 3 I , I 

- 
15 3 

- 
15 5 2 ,

St aiert iu\s I (I Ii 7 2 )) I 2 (6  ( 3  15 ( 3

-S i t  s ju eeues 1 1 1 1 1  Ii (lb 1 (11 1 1 1 1 1 1  ( l u l l  (1(11 (l I b I (11 (1 1(1(1

- I ess 1111111 I Iler sel l ~

sec ll l us h wi t h m a hnu list 4 um ihh iou i ku t hed.  ami d the bobwhite couud i t i i bu l s  or 11501 ’s ac t uvmt les . Ill tact. ih iro m ug lu u nproved

hurd w m l l m  a lake ml about 3.4 nlihhi ou l . uuia nageii l euu ( . ( hue iu uuu mt s e r  ill’ geese as well as  Iuunt i i ug hi _ i s

The kill ol vario us s pecucs is iuot ic eahh~ irre g u ih .u r from beeuu iu lcu - ea s iuug ni ccc l i i  se ar s .

suhhas iu i to subbasin. hut (hu e hulk Ill s i uu ahh gaiuue is taken Si iucc llsc Is re l a m ed (II (lie um uuu ih er of I uu i u i ( er s  as well
in the ea s teru l  portion of t I me Misso uri R asmim sO ierc stuall as . Is,I i lah(I i t  u t ’ untie . l~ i miue 31) ptnb5’i1h e~~ Uu muu d mn ’ a t uhm n

gailme po pu la t ioums and I i m m i m t m u i g  p rc s s i umcs ,tun ’ Ote grcai esl  - ill rec en ( uue uuds  ui s s j i e m  fu sS I hu u i i i u uu tz . ‘1 lie hulk (It thu e
- \ l n mu si l uah f Ill uhi e pl ue isau u ls  are taken in (hue I ’a s ter u i  w a t e u t i u w l  h u u l i l l u i u g  oIl- I n s  ill the eastern po t ion of thue
Dakihia Su mts has it u ,  Os-cr huahf ml ( hue nhuail and L’hi t i t h u m t a u h s  has i iu . l’hus Is p .u l l i a h l \  hic~ .lllse ’ II time g u- eater e uu l p lu a s ls
are killed iuu t h e  l o ns cu \ l i ss I l i I .  More th Ian 75 pern’e i u (  out big ga utie l u i m in u mut i  ill m i t e  ss es le mn s i , m les .
of t h e  huu mnte r -da y s  in ( hue I , u s u e h II Dakota.  Mudnh! e Of alniosi 5110 ,0(111 ss Id t i u r  pel ts lua u -vested a uun i ia h l i s
\ lmsso ur i . ka u is as , anul h ,im sn er \ l i ’ ’l l I l I  I s Ilhhl , ls uII s are Ii) the ha su iu , iuveu on e — hual t  l ie  uuulus kr a l  and o u l e —f ou i’t hu
spe l t  l i u i uu t i t ug  sun - a ll ga mne , and 11j u l51 711 pe Icc i l t  u i i h ue are i _ u S -c l ou t  I table 1 1 2 ) .  - \n I i uat Is l i u i , Iuiluul a hs ai’e h u e
.l*’ I f ’ . i s  ill t i te l a s ieu’ iu l)akoia Subhas mil is ex pended Dli ou s t  im np h br (a u i (  t R umiu bot h (hue s ta u ud po m u ut  Ill um u u iub e rs

phueasa iuts att une ( t a b le  I II I. t zm ke i l  auu d uo t a l  Inn s a l u t e .

Ahtni( I million wa te r fow l  have been h.ug~ed a i m uuu m ah hs h im g e uu eua l .  the InlIne v a l u able t i u i — a i u u l u u a h  po pula tu o uts
in the basin nu recen t s ears  I t ,uh he I (0. I uu (lie c-a rk t i e  dec lminl (9 g radttal l~ ss t i m  t i m e d echm uu e um availa b le

l~J5O
’s t ime ku i l was a hh i umi t W I c e  Is  l m e. uv is - ( sm ut a su7IIe s tif i1 ,1ls1t,1l -\ l i Ii.lIis t in aui i uuah s Iu a sc ls e e iu esp ec ua llv

pi mi ur s a (er  ~e , t ms and c l m ui t im u umed habi ta t  de s nm ict io , u h ave m I le s  ted hs~ d iaum ugc It  sse l ha i ud .lme ,l s I I I  \ .n h Ums

uleccss l t .U ed smaller hag I mu im u ls  .md ueuluceul se ,u slluls iii m e asou l s , l l l u l s i h \  e coiuiululu c . I u. ( pp uu lma Is also s tea d m ls

or der ii keep annual huarve st a l e s  m um ba lau uc e wi t lu  de 5 hu i i u u ig .  S u i u plu is (o r a n n uua ls  l bcs ’ i u u  ni luti s t sm ils b as uuu s ,

pro du ic t io im . Sn m ci ,’ 11111 2 du1’k ph ipu i la t il los  l u _ in c been ,uid bau 11119 uadi ea i  Ill _ u lig es Ill nleni,Iuud lu l l  f In . u hies e

uua kiiug .1 immodest L’ liuiue humc k . su i r phhi se s will pe ls i s t .  ~l l Ihh I uig ll popmml. l I I l l i ms I t  n _ t i  I l l s

Thue uu iuuh em ill geese . u muihi ke luti s t l i t  t l ue dunks , luas III au uuuuu a l s  wil l f l uu c ut a (e ( m i n i  ( tu l le  i l l tun ic , ( t ue

been uuil mr e sta ble, hi u general. t i uei ,  lues Dihu! l u ca s arc Iuu i m g —t eu ill u i e u u d s  s hu9i! t ’ sI .1 ua 0me i s I , l l I s  chit ( i hu i s l u i p

i. i r( Iue u u mt u r th and u u u b (  1 1 1 1 ’ I I  us u u i u m c h i  Isis d i l l l l i hu hets ~eeu u m Isc ,iiud s _ I p . i s  u s

I 1u1u

—~~~~~~~



DUCK STAMP SALES IN MISSOURI BASIN STATES PR OJECTE D DEMAN DS
1EXCE PT MINNESOTA )

Hunting and Fishing
- 

~~~~~~~~~~~~~- Sport fishing and luunt ing li-ave increased draumiatica ll y

-~ - 

iii the last th ree deesi des. The up w~~d trend s~~s gre alesi

become more gradual in recent years. According to the

- 
National Suri’evs of Fishing and Hunting, f ’ishing act iv i t y

I increased over 25 pe rcemut and hunting about 10 percent

~ 
, , , . , . .  

~~~~~~~~~~ 
- - nat ionwide between 1955 ai md 1965 , Over the same

I 
_ period, the populat ioui of the United States increased

I bis’ about IS percent. Hun(iuug and fishiuig its the
I I Missouri Basin has ge mierallv conformed with the

200 — — ‘ — - - —~“———‘~ nat ional trends . Its the future. the demand for f ’ishituti
- I 1 and humnt ing recreation will coin mIme tub i i IC tease as

I populatioui . leisure t i me, ease of travel ,  and general

- 
afflu ence continue on the upssving. T h e  spectacular

~ 
°tm

f 
- ‘ 

_ 
~~~~~~~~~~~~~~~~~~~~~~ increases perce lutagewise. because of t h e  nature of t h e

- resource base relative to tIme den uauu d . will be in fisluing
w hile hunti umg in contrast , is ex pected to sh ow a

~ 
- f - ~~~ percentage of populsition participation decline.

9 4 6  usC 954 5 5 8  962 966 Fishing and hunting demand cons is ts  of two esseu uti a l

~~ 1 5*~~9 EOS 5*~~W5 o:( . iO, s* E -~~~~ , - ~ co umu pumnents : ( I I  “ex pt -esse d’’ dett uand - Ome actual
SOL O w i ~~5 Olt( ~~C*~~~* l S 5  presen umse: and ( 2 1  ‘ ‘ l ate u mt ” or unfulfilled demand -

the umse over and above expressed deunand that wuium ld
occ ur if the opportunity to fish and hunt were optimum.

Table 112 — ANNUAL FUR ANIMAL HARVEST IN isres~~d derruand is readily uhiaiiia hhe through fish ing

MISSOURI BASIN , 1960-1965 AVERAGE and liumui0mi g license sales or similar sources and for the
— 

. 
. purposes of t l uis studs’ is sis um ul n is n io l l s  with present

Species Number fishing and hi uti t ing m m Se. I_a teu ut  demaitd m u numnetheless
\ luskr, uI  4117,000 rea l, and since it c- aim be at least par( ual lv sat isf ied in h u e
t leaver 49 .000 f’ut ure by develop m ent and mam mage lile li t of reso ui rc es . it

~ :~
i
e
k
r 

35 .000 nmus be considered im m esti m ating t ’uture demand oil flue
Racc ii ori 179 .1)11(1 resumurces .
Oposs um 33 .000 (‘ mns iderahle changes t im t ime rat io of c\ press ed to
l o i s  52 . 000 latcis t demand over sh ort periods of time caut be

lb S ibis ’ 15,000
Skuui ks 8.001) ex pected , since latent demand is exceedingly ep heiusera l .
Badger 6 ,11(0) TIme Ia I cim t d enman d I’or liii ii( i umg a iud fish inc may he
Bobcat land t - t  ui\ l 4 1(11(1 - -~
SSea sel 2 000 

cttrrenf ly ex pressed in a l ternate uses of lei su u ie time:
%l ,u rl e i u ‘

250 luoweve r . U h a s  hecim am mm p lv dc nmu insti alcd i l uat  U’ fishing
J,ii,krahhu( nul l ( i idt s uhit l I _ r Mar l_sI 

— 
nkuuons II us pros idud in an art a ults omd ol ttslun~ h a  us p

~ 
opk

\l u ss hh I i r I  l3,is i um 783 , 2 15 ( 1 w ho are s pe uuu hi tmg the ir k’uslu re tml l l t’ ~ Ii rstlii ug ot lmer
— — . - — ____________— - — - recreat ioima l a e l u s i t u e s  will begin to t islu ,

Deman d for fi sim miug and hu imu t um ig us uu iesmsmue ~h t ru ter m s
One of the bet ter  indicators of quality relati ve to t ime ot ’ unan-da s of muse soid is the prout luci  rt (hue number of

im u im ( im ug of any one species is tl ue su ccess t i f  the hunte rs , users , t imes ( hue da is s t 1 ies s pend l m tu n i u ng and t ’us luiuig . .\im
since t h e  success in taking g au mme us generall y (lie factor ex s l l m i m i m a l i u b l l  ot se nd _u! s u b h u i c u ’ s smu e ge s i s  ( h a t  III recent
mimo st i imtl u ienciimg use of ’ t ime re shium rc e s Table 11 3 se ars  increase s nm lnan’das s spent l us h i uu ig  am id tuu ntumg

p resei Us t i m e  limiting s itu - ness for selecled ganme s pec ies in have res u l ted t oi l so u iuuc l u tr u lin u i l c ue , l se s  iii .uu’ lu\  Is by
rec ent years . S i u u u -e t hese data were cihuul piled from a preueit ( usd 5 , as from m u i c u e , t s e s  in the actual  nu itumhe i it

variety of ’ s h u u i r c e s  collected t h rough dit ’f ’ereimt s;itiipliuig m i su n s  ti m t ime poptilatnm ti , Iii sh or t .  piii~ues s ise iis largei
umetl m ods , it shou ld he used only as a r mug ht index to nuiumhe rs of peop le in tiue I. IIUCd St , ut ~ s are t’is iming aitd
success iim tIme M iss lbi u ni Basin. A has iimwide .m v e u age sm nti luiti it iimg.
an irudica liot i if departure f ’rni mu t h is average by each I hi,’ ie f  l u l l’. det mia uid is hs .used pii nm;irilv h il t  c l ma ui g es in
suhhasin are int’h m md e d , popum la i ih bum t l tnui ug luou u i the s luu i l i s  period Ii Inus been
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Table 113 — HARVEST PER MAN-DAY OF EFFORT FOR SELECTED GAME SPECIES , MISSOURI BASIN

Sti i t i j ’ i i i  , Miss . p u n
t’ ppen %‘ etloss . W estern I . Is t en r l  Plat te- Middle j Bas in

Species %ltsso ur i stone l)akoi a Dako ta \ioh rara Miss ouri 4,, Kansas %Ii ’es our i ~s erage
Duur 
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1 1 5  I II
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ca lcu ha ted um s imm g m e t  huoul set ftm r ilt u t  rep in is of the resid em m t den m amud being possible wit h available data. ‘I hue
(hi td t mt ur Recre st i su uu Ressim u ices Revu cns ( otmi tmm is s ium n. mmonresiden t demand t’or big game hu lm nt tuug us of emm

utiod ified to ac c l m u m u ut Ii ~n ~~~~~~~ co u mm u mmg im i t tu tim e various liituited legall y h is time s ta tes , es p ec 1,1!! in time i t i oumu —
subbasins Ru fis h l It  iu u m u m . hu u ahuiuust en- ens - case t ime taimmous west .  Ehiuu mi na t iom m of thuese rest nict in ims wo u ld
assuim lpt 10mm i t -a s heeti u mmad e tim su t resideim Is umf auu s give m m ummdo umh ied iy result in substantial u lucrea se s iii app hi ca—
siu bbasin svh mi u le s m s e time sumhbas in I l l (‘ishu or im umit t ions for mtommresiden I Ii untini g of ’ cer ta in big game
elsew here in t h uemu i m u m i mme s ta te  are bsml aiuced by mm mco nm ing speu’me s - V umhi k e big ga m mm e humu I im mg hcem m ses . t h ere bIa s e
slate res idemmts of lu t h er subbasimus . \~‘huere coimside nmhle been no li m us its set by tIme States on (lie sale of residem it
bias due to t h is assu uimpti umu svas suspected . cum rrect ions and nuonnesident fishing hice umses.
svere mmt a de to co umipensate. Fis hmim ig aimd h unting demmuands iii tite Missouri Ba si m m

Fisimer umueim auud l i mmtu t ers have heem u divided ( mutt )  two  are presemmi ed in figu res 40 and 4! - Demm ua mud as it s uaim d s
gu’ma ps - residents atud umo mi res mdeimts I persoims imoldim ig alotme is imot very mumeani ng tul: t h erefore , capacity is a lsub

nom m m’es i demmt licenses ) . All mmon hmcensed users are con- presem ited to provide ti ue basis for an auial ysis umf t h e
sidered residemm t s , becaumse. for all pract ica l purposes . no detmm and .sup p ly relations h ip, Capacity . discussed earlier.
state huas s uum provision for mionresidents t u b  fish or huunt is su m’e ls mtiv e term , and for purposes nIl’ t lmi s study is based
w ithout a hcense . Tresitment of residem it amid nommresidem it oil the level tb f success rated “good.
deim mam -u ds separately does tmot take m u to ac u is um mm (t t ime Time total ,~l I5suhii ru Bas im m deum tand f ’umr fish ilug is
over lap froi im residents of omse state of a ui iumh t t -st ate presem itl y be low t h e  capacity of time habitat to sustain
siu bbashim participating as a mmo nresmdei mt iii a t mot hie r s tate goumd f ’is h mi m mg. bitt will exceed tim - at capacit y sh ort l y
of ’ time sa imme subbasim i . This leads It) a bism s imm est im i matm l mg befu re I 990, hi (he Middle attd Lower M issu i m mr u sub-
lime num mm ber of f is hern meum or lmu i itc rs hut does miuit has iuu s de iuma m md already exceeds capa c it is -amid will do so in
seriouis ly aff ’ect miman- days lit deim mamid . time Platte-Niobr ara and Kansas suhhasiuis Isis I

All latemu demumammu l s have beet u at rih mued to tIme Fish 0mg denm a mmd iii time upper f ’oum r sIt hbas imus is ss e li
res ideim segm iment . ito rea listic est iu mma t e of la te mm t non- below total capacity at present . aimd is m~o( ex peclcd to

FIGURE 40
ESTIMATED SPORT FISHING DEMAND AND CAPACITY
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FIGURE 4 1
ESTIMATED HUNTING DEMAND AND CAPACITY
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es h u u I i  u’a hs ztct ( s liv 2(12(1. I Iown’ se r . i l t i uuuesi demu ( nhe u mta u u ul Iu’ sC rt l I I i s  ii Ilk’ 1( 1_ lets Hills are guu’a uc l  tbua u thuc im
will he ol v i t a l  m u i l p i u n t a l u c e  here . as ex p la uu ued la ter  ill t i t u s  c apz t c u is  : s c m . t Ime b llu lk 01’ t h e  ( u t a h  sulhhasilI I’us l u iuug
scu’i ioim . c a 1 i : uc ut \  is ue pi u’’ieuute d Is~ t he large I iuauu sle lu M u s s i l m u l l

l iun out ug sh ows a g cu i c r a h ls  s i uuuiha n pat tern I t i gtm re 4 1 I. R ivem rn’ s e r v u u l i s  w here deiuu ~uids LIII lIOi h ieg t uu tub

I) et um ai t ds i mu t u e  mupp u’ u su ib bas tiu s a t e heluiw c.I b) .bs ’ m t i s  - hut ahsprll ;ul ’b l ca 1ban ’ tu ’, —

in all of Ott ’  hiuwer suhhs ,msiuls t lld hu id i uu g t i l e  i ’h .uIIe— ‘l’ hue tuppeu hso nno t m Ill t h e  15 ,15 111 us cl u ana u ,’tn ’n ,ed
N uuu hu u .ui a . \ludnllc \l u s s i l l l u  i , kau us ,us , ant i 1 1155cr M 1551 11 m u

stt hhast ims . hm tm l l u i t g  uhe uii ait uh e\ ceeds  capaci ty .  Ifs 211211

FL I \  u d liahita t 
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l i ui ) Ic ~ t e t iu . p ; mu ’ u~~ 
4 1 ue p u es euu l  ( hue t t ’ t , t l  del u la i l t hs ill —— 
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~~~~~~~

I is hue m IIlt ’uI amid huuuuu  In’ u 111 1 ( hi t ’ t’i t t i n t ’ Il_ SI lu l ls ’.’ il ls ’ .’ .i m ut b , i ‘C.’

do 111 11 uut. ’s ’ess , u uu l\ d I n ’ 1 I t h e  dcu t u,miid mu i l l 5  ‘ I i i ’ .’ . - ‘ 
‘
,
‘ “ -. __________

‘.eg m m i d u l l  I l l ( lit’ I cs i  ‘ml s d .  I - l ’ u  e sa uu l h sl e .  d euuu auuu h s pt .’ .  ‘.‘~l -~~~- 
‘ 

~
‘ ‘~ ~ . ________

on t I l t ’ big gunk’  .11111 w .uln ’ i I i iw h t e s u i l l l c e s  l i d  , t h h s ’ , l l h \  — ‘‘ ‘~~~~ - ~ , .

iI’.’at to  grt’.m i’.’u t b l , u u u .q’u~ th is ill .ml i i t u , s i  all sli hI i ,tS tlIs . , u i u t i  (‘nod li~ibil~it cart s uppo rt II mar j t ’ ts  nil ’ u~ iIdIit ’&’ . -‘ ,nj~ e’d
it t ’ Iu ’ u i l : u I I ( lmuu !  su t i  plum s h i l mu l t m u l g  

~
1 h 1 ’’~ 

ut ~ us  haseti .ihIlli ’s I hag of grous e . p imeasaumls . and ducks is n,I’teii common.
‘ ‘ r l i i i t ’ h is i) ii s l it - a ll g , l u u l u ’ - l i t  t i m e  ~ e s iei m u I ).uk u ’ (,u ~ l lI i l I ,l5ili . Habitat preser~aIioui is a primar~ need fo r lim e per~
t is l um m ug uit’ u t ma t i t ls ph~ ’.’.’tI iii tI e sti ’ .’.i ll ts h ull s uuu , ih l  pt’IuaIion of th is escelk’nl ilunling.
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gcl ie l , uhh ’ , Os deum ma mmd s helbms ~ g u l i ss c . u p a c t t le s  hi mite tm s t i t t  mu eed u’ I  expanded I lmi id l l ul l  cs I e _ i I u ~ I l l  I haiuu,ed
11155c r poi t i n u t u .  delh ia im d iii t h e  Ph,t I i s  \ t u u b m , t i a , Middle p l m p l m h a t t t l u m s  uc uid I l l  s i i uO5 i im o ne i_ tp udh ~ 111 ,111 lOos e  III

MIssu blI l i . Ka u is _ ms . .uu md I.ll\% e( \ h u s s u l m u m u  sim bhi Isu i I5  is i ’ m _ I l  . 1 I C l s . Lands , i l l l I i ;md  0ts ~ss’ u u r b au u  a meit s bes’ i lu uue

p m e s e mmt i ~ neal ui e l e . t uc i  t h mzmm u nitp_t i u~ \s t l t a h  t ’ts iucl umia l l h one ai,d um ui lne l I O s ’ i IsR cl~ use d. I ic resu ilt us i u u u g i e s _

ami d huu i ut c i . d_ uis use us i ma t i i i , t h ls  s ulhi le ss hu. ut  behl Ins t i le so ch is less no l ’ l i l  i l l  I i s b i  auu d ss Oh mI c au ld ~i m u l l u m s ’ss i ss ’ls

demumamu d cs l lu i  mIs ’s 1 hue c \ s e s s  t mf ’ de uiuaru d oseu use is grd _ u tcn  la ic u i t  de u u iauu n hs ,

subst a i t mu al l is  gme . mtet  mu t h e  ltusseu ha sm i m . muu du ca tuuu e u i uu mc i u 1)ehis ci is a gIhuld ex aiiip lc m l  t h m m s  s u u m u a t m b m u l .  I II’.
h _ u i e u u t .  or u m i l f uh f  tIled uhe uttauld ,  Ose l  ‘sIt peice ul t  uuf ’ thu c  Pha t iu ’— Nuum hra ra SI1Ob _ I s u l l . st hum s - lu u uln ’ luudes 1)u’ Ihmc r .  is

\h tss ott i  I Basmt m po pul_ mti ~ ti is l u b utid mis (he hubss e t IxtrI Ill euluhulss eul w i t h  I IshIu u I g amid i m m m u u i m m b g  l l p p u i r i m u l m t ( s  Itt 1\ ~ —
time ba sm mm . ‘b I i I s d  ds’ulia ild ieuu u hs to C- II\  d u i e s l l i s  ss mmii  t Ime ever , ( hue s h i e c i  itu agl l ut i m de uI t h t e deu u ma u ud s uu e i u eu .micn h  hs

popul~mt mo m u . ami d d i s h  qu i h i t i s  fus iu m ui g  and i m u uu tuu n g  1)eui veu g ncat l r  u I \ e n r md e s  m ite c. ip acuus iii uhu e  ( 1 1 1 1 1 1 _ I s O  I

(hi lpom ( t m t t i t mcs 1 .t m s I llS ei sL’bis 1. 1111 Ihie pop l m l_ t um l umu . t h~e~c h t i r imumlu t i f ’ mIme smlbb as i l l  - -\ I.um g c sh am e Ill i i ue i )el Is en a m c_I

latei u i dem u ua m ud , . mue u mmmdets uim muda hf e ,  d e t mm a u id s is s a tus l ued  ii i p a i ls  III ( u l lu lnad l i  u l m IlsI d u ’ t ime
Th e t ishu am t d ns mh dh mf ’e u_ m pacm ( ics  imidin- at ed are n’sll’ \ I mssu iuun t 13_ t s uui , auu d iii u Iiuer S i _ t m s ’s . s’s pe cua i h s  \l~ 5ili ~~uu hg

m uta tes based b u m i  s’,ih c umh , mt u ( l i l  mehated lu ,m mm iu lseulRi r is u f ’ alis h Ne h m _ , s k _ j  A s m uhsta u i t ia l  ~5or U~~
lI 01 tI le po tentua l

f ish _ tu ud ~v ihd lu lu ’ u e s o u u m 5 s ’s . For a n , I u u c t s  (If u c , t s u l u I s . de uua uu nl i s  I~~i i s a h i s t l e d  at  : uh h ,  a u ms i t h i _ t s  is ~ l.m i s ’ l

sm uhs t a u u t i a h  s e g i l i e m i t s  ill t ime c . u p_ tc u t ~ ,mis ’ lo t ac t u m _ ih ls  TIme comp lexi t ies of ’ dtst n t hu t bu i lm  are lul l sl l m l l m u led i i’

available to s , l l i s l s  deutuaiu d s . I uhu e umm ( i s i  , mt i u uu mu g t h ese are : t im e larger c i l i c s .  ‘I lies a I le d mtr h a uu ,u reas mum geum cr a l .  III

I I a d ispr o po nl iu l lua me d m s u i t h t m t t u u t u  of ’ u hue po plmh.I t loui  thue uip~se I basiim tI le e I i e~~u ill’ uu ihs a lamu c ed re s l1u i Ise ~
t’e lat mve to time av ,mi la hhe u c s u l mmu s e s  , au u d 1 2 1  h muu u u t e u h ,lu .sn ’ss poplukuu luui dmsl r thu i l tubu i  Is l uoIus ’e.bl ih c il l ‘ush l I d _ i s  .t5

to f’isim ing zu iud hm umu u t t i ug areas , lit a dd i t uu i um t hue ie  is a G reat F~u Ils  iii t ime I pper \lIssu l IIrt, I fu lhm img s uu the

prom mo i mmmce uh pref ’ereuuce u uf t ’is i meummuc uu  and hiu m l mmeus  lou \‘e lhos v slu l lu c _ Rapid ( mis  - I) ic k lu isu i l i .  zu us h \ l . t nda u,  tm lie
ce n ( :ou m Is i~

’ 5 u hf I l s l m m m m g  ,mu id i l l imu t t l iC,  suc h .us hm g L , umm i c \~ dsi~’rII i )ak nbua .  auu d Bls uu iarck , ..\ bc id ceu i- l  iu rom m _ .ium ~h
h muimmi u u g and trout fushuuu g T h ese I ,u~ l u lls h u n t  he Smm lml\ Falls t i m tIle , Is lCl  u m l) a k , uta s~u hh asu mu s .
adeq u ate l y  comis idere n i iii i l l S  zuii. u l is s us of ’ t h e  huu uu u n ui g a uu d Lack of ’ as ’ ces s  i s a  h i i m u i m a t u u i i m  on lISs’ sL’ sl l i Is l t i i i hs  i l l

f’ishummg deuru muid —s upp lis sm t u j umui m i  u I  ( hue hasmim , p ul pu hat mui m l d u s t r u h i m im o t u  - - \ s - cess len ds I I  he itii bsi l e s t m Id’

(e l_ h lear urhaii ,Irn’ .us . is s’t Uue def ’ic ic im s ’s is his l u l l  li ie.Iuus
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FIGURE 47

DISTRIBUTIO N OF TYPE II (LAN D ORIENTED )
DEVELOPE D RECREAT ION LANDS
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Table 119 1965 OUTDOOR RECREATION
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BASIN SUPPLY AND FUTURE N E E D S  FOR 
FUTURE R E C R E A T I O N  WATER NEEDS

R E C R E A T I O N  LAND AND W A T E R
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CHAPTER 7

FLOOD AND RELATED EROSION PROBLEMS
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T.ible 120 -- EXISTING IMPROVEMENTS FOR FLOOD CONTROL AND RELATED PURPOSES

I)egi’ee Sit (t t ntrol
Proj s’ei Area In Years per Annual Damages

Subboisin .1IIs~ Pn,j s’ s t ‘I’ype I Prot este d Res’urre nce
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l1.i’s’s .11115511 I I’ 1 . 3 I , l 1 1 1 1 1  2 2
15l,’Il s I ills 1 , 1’ 11 ,1, l2~

, ,
~ 1s , r  t l s ’s ’t ( I s ’ s- k SlI P I 2 .25 1.1
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Table 120 (Cont.)

De~ ee of Co ntrol
Project Area in Years per Annual L)amage s

Subbas in and Projes -t 
- 

Type i Protected Resurr en s e Pres ented

(1 ,000 a s r s ’ s )  iSl  ,( I(R) I
P1 \ 1 1  I .“.lOlIl(\R.\ 15 ,1111 51 I

SI I Is ’t , I  P. - ‘ 1 11,1 IS
(‘51,110.1115 ( r s ’s’k 5’, P I I  4 2~ 1$
I’. ISI\1 ,1 ( ‘ reek V. P 2 25 42
lI r lul s’ Vt P 11 ,1  11111 . 2
1, lu rs’ V. P II 1 11111 . 2 2

Ss’IlllIllls ’ P. Illls ’Isld s’St Ill - 515515 ,1 11 ,1111 \11,tk ‘10
P’,tttl t ’iIlder P. llIls ’IIIsted in ~~~~~ 15.11 11 S r i , , l ’ , 5 1 . 1

515115  .1 P. 13 , 7  I . 1 1 1 1 1 1 — I 1 1 ) 1 1
(;ls’ulds u P. -44,2 1 ,111111 . 1  2 / s I l

(;llerIlsdS P. I 1115 ’IIIsIs’sl Ii ( leruct ,, 11 ,1 1 / I  505111’ Os )
Puns’ Ridge V.P 11 ,4 25- 2 1 °
L,Indsllu h’l ~ Is WI ’ 1,2 2 5 - 2
,Snsie ll l ) raS ’s W I’ 1 ) 7  511 , 2

Arno ld l)rstiul WI ’ 11 ,1  25 2 14
Cering Vj I Is ’s V. P / 4 , ) )  5 1 )  5 5 1
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Table 121 - F LOOD DAMAGES WITH CURRENT ECONOMIC DEVELOPMENT
AND EXIST ING PROJECTS

.\ s s ’ r ’JB s’ t nn sial  1)anlagei.
Flood — 

‘1 & Oilier
Subb asin Area Pas(ure Rural - [ tha n 1 u,iaj

- (1 .000 -~s’ rs ’s ) I S Tht usand l
1 11115/ I \ t l s s s l , I r l  1 1 5 1 14  131 I 7ç 7 I 4 1 1 1  1 ,5 17

5111 1/1 5 1 5 1 11 ’ . - 1 411(1 113 1 , S S  21, 1 1( 10

I l’ II’lll,lIlS’ S I SI l’l ~ , 21- IS 111 2 14s I ” .

\s ’ 1I1, lSs l I I l Is’ 695.7 7S9 I 1112  3 l  I 2 1 1 1 1 2
51.1111 515/ I l ls 4 111  F’ 3116 7 11 1 Il lS I 25 ’ ~I rlI lu lstrl5/s 294 .1 ,173 ,i1l’I 14 1 ‘

\55’sls’rIl 11 .11,/Il,, ‘
~ 

I.27 l , l )  ‘
~ 

l’s2  1, 33 1 11,4 2 147
5111119 ‘ .15/I l l’ .  - 4 5 .’. is II 111,51 S I l l s  ‘II S
l ’ rlbu larls’s 5 1 2 4  652 722  1 .4 3 2

l’aslc rll 11 ,14,111.1 1 1 1 46 ,4 1 1 s  4 I “4 l~ ‘ 4 1  5 ,7 2 1
Slain 5 15 / I l l s  I 5 1 5 , 11 1 ,77 3 37 ,1 25 ’ s  2 . 4 1 1 1

l rll Il,1 ,IlIs ” . 5 3 1 4  I, Sl, l 1, 3 7 3  .51 3 ,32(1

l’I,I IIc ’\lIIlII’ ,Ir.s 2, 14,5 2 7 .54 1 4 , 1 1 7 5  ~‘.25 ’ 5,11151

51.1111 515/Il ’ 1 .33 1 4 2 .2 711 2 , 511 ’ 4 , 5 7 .2 5 5 1
I llbslI.l t I5/ S , 1 .1416,11 5. 5 71 1 1 1 1 1 1  ,s2 2 5 4 1 1 2

SilsIslis’ \ 1 1 s S 1 1 / l I l  2,1157,6 9, 113 4 4 1 1 2  I ,4~~4 14’ il, ’1
5111111 SI5’llls 1 97 5 ,2  4 5 5 5  1 , 14 4  I 4 5  ‘1 1 1 5 1 1

I’ SI I1III,lr l5/s 11524 4 ,555 , 1. 255 1111, 5 ,919

k. ‘ s , i s I 2,41’ I ,7 4 ,1 .41, 4 . 5 )2 51  1 ,23 7 I 9 ,(s ,i I
51.1111 ‘1 1 5 / I l l S  1 ,11)7.6 2. 71111 I 117 1,  1 , 1 5 1  5 l l I l ~0
‘
Fr llllll:u r Is ’s I l,3~ 4 ,l 111 ,6115 3 . 553 54 14 ,622

Lows ’r \lIssslIlrI I 2, 769 . 1 22 ,6 3 11 5 , 11 41, 5 ,944 33 ,112 11
51,1111 515/ Il l ’ . 1, 4 1  ‘1. 11 1 2 .49(’ 4111 1 5 4 1 l’4 ,Th3
T rlbulst r ls ’ s 1, 14/ 1 ,3 111 ,13 4  1,6211 2.1195 I 3, s5 7

S L M S I \ RY

1 1 1 1 ,11 51.11/I 515/Ills 7 ,541)  5 24 .354 12 , 494 ‘1 51 15 4(,l,
~ 3

Si l l , It 1 11111,1 P1511111 2 ‘ l1, ’ s 5 5 7 1  15 ,255 1 ) 1 1 5 4 1 , 1 11312 5 1 l l 3 . ”i,,~ I

11 1 1 , 1 ?  T ribularls’s 6 ,7511 3 14 11 1 1 11  I I  254 i 4 4  2 4 5  5 l~

\l ls s /lu I l IlsIslIl 14 ,31111 I 55 ,453 2 4 ,745 I 1 1 47 911 54 ’ .

,‘ I .u ls by 51.115 ’ ’
‘1,1111.111.1 1 , 3 511 ,3 O I l  1 , 3 4 1 1  6 3 1  2 55 2
5\~~ / I I l I I l15 /  431 7 371 87!  .244 1 .4 51
\,IrIl I 11 ,14,111 ,l 6 I S . ,’. 524 4711 

- 253 1 , 247
\iIIllls’ s,I Ill 1111 4 626 ‘ 2114 I 531
Sslll lh 11.14 ,111 ,, 1 ,5 13 5 2.759 2 ,2411 135 5 , 376

‘I , , r ,sslss 5 7 1 , 5 1,5 1 111 I ,’uS ’ l  
- 

2 , 1 111 5 5 7 5

\s ’l ’ l . lsk,l  3,1 211 , 1 I 13 , 521’ 4 ,115 3 I ,t’ S3  2 11 ,162
1,115 1 1 , 1, 711 I 4, 171, 1 ,35 11  Sl’ 3 6 1, 1 ’S
k Ills .,’. 2 , 154 9 J 12 .435 5 1 1 ,57 1 ,3 17 1 5 5 1 5 1
\ i I s s l ’ S I I I  2 ,754 5 , 2 1 ,1195 5 ,5 2 5 5 ,9 1 1  12 , 5 1 1

I II,, I l l / I l’s dr :iu ,,,,gs ’ .1 11 ,15 ~‘I Is ’’.’. It l Ill - 1 5 1 11 S. 1 1S,1l1 ’ 1111k’’.,
21,,s’isu ,ts ’sI III 01 , 1111  ‘.I, I I t ’ . I’ ‘ 1 , 1 1

Ill iIic \‘ s’ IluIs’s’ . I l ll ls’ 
I.1111111 .I,s l I I , 051115 S’i,lsl,lll Is 111 ,1 ’ .? t h e  I’ s’sl l l l t l I l  ss’sIl lIls ’lII s’llllIllhllll,lllS 11) Ills’ 1015141 1 ‘.Is’ l l

5Il1llIIls,II1I 1111 Ills’ ‘Is ’ l IulS’ssI l l l lC 1(155/ I 1)5/Ill’,’, I 15’Ill1/’.Itlll, ls’s s ’ l S l l l I s  till Ills ’ \lls ’ .llII I l I~ l 5s ’/ .11 5/ ‘ lLilll?l, ’ .IlII , ~l l 1 / l l l I l

5 1 11 1 1 1,, SiIld 51111111/ thi s ’  l s ’ sss ’ r  l s ’ s u s ’ l ls ’s ‘I Ills’ ( larks I s / k , 5/5 (111 5/111511111 5 1 , 1 1 1 1 . 1 1 / 5 ”. .11 1 ,11 llS’s’llr 51011 1,1 lOs’ \tls s I I i I I l  RI \ s ’I

ItIg lll1lIl . 119 1 1011 5/ , .1115! I’, s ~sIs’i I 15, ’ l s  \ l l I I l ’o I l ls’ 1 11555/ I ’ t’ s’ I ’ s S  ,‘ s’ l i  I , l I l  15 111 1) 511 11 sIlls1 Ills’ hls’s1~IS’ ,J lS’ Is  I ’ ?  11 ,11:, ’

lS ’ , I s l l 5 / 5  I I ?  511s ’I1 SIll Slll s’l 511 s’SIllI’. 515 Ills’ “91115/ I l l ’ ., S II I ISS’ .l Is’l , I~ s’ ’.5’ / 5 tlI’ ,

511 151 111 11111IS ’l l l ’ s s ’ r s. 15,1115 5 / 111511111  S I l l s ’ s  ss i5Is ’l~ Ii Ill Ill s’ I .lsls ’ l l l  11 ,15/ 11 , 1 Suhh,u s l l l ,  hsll lk C l u l s I l l I l  IS

111 15/115115 SIII5I t15 ’SILIS ’lls ’S’ S’.IIhi IlIsi .lggl 512.1 15 ’ s !SilllJg1.’ hs’Ill i O Ii,.’l l5/l , III\ 111111111 lSs’s’,llIss’ II? Ills’ li_ lI ‘.11 5,11 11 5l~ ’j ’ s ’ ’.

s I l i llS ’ IlIg hl . I ll s’rs’ IS 5111111115  5 / I I1S I I I I 1  51 1 lli t lS I 0? Isl i.’s’ hil l s’ ,  5 5 5 1 , 1115/ 111,5 SII ’ll \ 1(155/I 11.1’. su ’ t I  ills1 s lllps’
5 / 1 1 1 5 5 1 1 1 1 / 5 , I ll l1/,lIiilli S1l1l5’ I l i Is’S , ,illsI sil 5 . 11 I , l l Is s’ lI ,t l , ls Is ’ l l s I l s’ .  SS Ill~’ ll s’ uII1IIlllIl i5/ Is’ 51 l5 ’,lII1I5 .tllk 5/11151 ,1 11 ,

5’ ’ ‘IllIllIlIlIl Is’ .  s’’.jls’ S’ ISi Il\ 115/JI’ Ilis’ 11 1 1111111 ‘I Ills ’ 5115/51111 55 115/ ItO 5/? 15 11911

III Ills’ V5 ,’’.I,’I!l 1 1. 1 5 1 1 1 , 1  SllI’IISlslli 5s’ l I S I l l S  5 /1051 ,9 11 ,i s I l I l s , l l  ll.iIllI5/ s’ I l t l5/ I l l !S s’\ l S I ’ , l ’ I t’s lu l l l  Is il’,’ 1115/ .
1 / 5 1 1 1 5  1111 I lisi K III Is’ , 111 , 1 1 1 , Itsus I - .1111,1 \~ I 1lI 5’ Fls ’ s’ l 5 ,111s! 5 .11511 I .1? I l l s’ 1116 9 11th15 t o t  the .1 .11115 ’’. .111,1 \ s i  I I I  I I  I s  ‘ I i  I 15’ s’I ‘., 

5 
— - ‘ -  -- - - - -‘- — - .

~~~~~~~~~~~
— - —. — .—  A



~~~~~~~~~~~~~~~~
-
~~~~~

- ‘ - “ - ‘~~~~~~~~ -- ---5 -5- - ’- .
~~~~~~- — - 5  - . - -55”..~~~~~~~-- 

‘ 
- - -

1351115 51 1 1511111  s’ l I , I lSls ’ I s i l ls I I s ’ S Ill Ills’ I’ l , l l IS ’ - ’\IIII ’II, l/,l s5 l11 1 15 / IS I I ISS’I\ s’S l I l \  11151 1111 .1 1,11 15 515101I1/, IIIIIII P I ’ ’ ~~
lJ l l I

5t111)l’lSI’.lIl 551 1’S 51 1515/IS 51115/ III II’. 1.11/is ’ SI/si Ills! Ill s’ 1,111115 ’ III Ill s’ 5 1 1 5 , 1  , 1115 ’ ’,Is ’sh .

I I I  I 111)1110 1 .11)1115 ’ I 5 . 1  I II I 5/’., I II Ills’ SI’ III I II l’l,lI Is ’ (l’s S I

s ! l . l l l l, I , 5s’ . j, IIII, Is’s’ s 111 hl i ghl-s ’ s ’ s I 1,15/111115 ’ ’. 51(5/ ‘.I11IlIl l~~,lllI 
I 151111 Ills’ s l l l I I P I s ’ I I 5 / I I s l ’ s o  S I5/5S I5llIllI II 55111115! ~

sl ullllg llI ,151s ’ l , I ls ’ 111155 19 5 1  111 ,15 .1115! h5/s’ IlIIls’ 5 1 111 ( 5 ’ ‘.s’ Ss ’Isi 
Shs’’.ll.Il)lsi 11151 1 . l lu l l s ’ I Il .II ~‘~! ~ l u , l I l l l s ’ l slIld 154115 sI .l!’lII/.lI I / I l l

sIlIrIlIg 111 ,1 1 111 I l l / sI ’ . Ill Ills’ \ llllll PI,ulIs ’ R I ’ s s ’ l  s S s I 5 / l 1 l ,  
l I l 5 / , l S I I I s’ ’. 05/hI ss , I , l I I ls Os’ 5 , I l l s i I l l S t 5 / 5 !  .15 .1 P.11I ‘ I a l Ila!

s’ IlI5l5IlI 51 , 111141/S ’S ,lIs ’ I’s’ISI I I s s ’ l S  11155 , Isti l 5 ,111 15/ ~ l I l l 5 ’ 1II ~ I1lgI.ll1I 1 1 1 1 5 5 5 5 5 / I  Ill 5 / 1 1 1 15 ’ 5 1 1 5 , 1 1 1 1  l 5 / , i s I I s’ ’. ,IIIs ’ s l s ’s !  Os

j SFlIl ) I5/1 115 .11155 ’ .11 .1 15/55 CuIIIIllliilIlIls”. 51111 I l l s ’  I I l 11 l l - t 1 5 I55  
I5/’ .s’ I S l l I IS , 5 1 1 1 5 1 1 1 1 1  111,1 5 11 ,155 ’ 155/5/lI 5 /55 / I l  1111115 ’ ‘ 5 5 5 1 5 ’

p5/rI11sIs III 1115/ l ’ lSiII s ’ Rl v 5/ I  55 ‘.15/Ill Ill \s ’ l l /  .155,1 , 051115 
115 1 1 / 1 5 /  SIII15IIIISI I1III ,lIld Il;5s’I.llll l l l Il l  Ills’ d.1llI .11151

5 / 1 / 1 5 1 1 1 1 1  Is .1 5 5 / 1 1 1 1 1 1 5  511151 5’ ,lIl I l l l l Ij I l1/ PI’11I) ls ’ 1 1 1 , st i l lu i~e 1 5 / 5 5 / 1 5 , 1 1 1  . I III’ . I,lsl ‘.111111151 lul l  P 15/5 l t l5 I5 /  l l l lsls ’ I I . I5 I I I5  1115/

1.1111’. ll’avi l lg 1 111,1 1511’ s ’ t i s’5/ l  , II Is 111115 1 5 1 5 1 1 5 5 /  .11 11115/ Ills’ 
115/5,55 ,0 5 1115/ ,15111s’5 II I 5/111111111 Il ls’ ls’’.IdllJI PI11ISI5/ll l ,

lllJiIl ‘.tCl l I  SIlls! 511/li II 11)111,1115/s Is Il ls’ l’, lkllllIII R u ’ s s ’ t  .11151 
511,11 Is Ills’ s , IS S ’ Ill Ills’ 11I11511 , 1l155/ Is’ , ls l i  155/I l ls ’ s C .11 I 15,1 11

Ill s’ Iu 15vs ’r ts’J5/ lI5/S , / l  Ills’ 1.11 1 1 1) 1( 1 5 5 / I  , JI1SI Is 5 1 1 1115/  5 5 / 5 5 1 5 ’ 
,~~11, I 55/ I l  11111111/Il I l ls ’ 5 / \ I s’II I s / I  11 ,1115 5 / 1 1 1 5 1 1 1 1 1  IS 11115 ’ , Is’’.s

Ill thI s’ I 11,5,111 (‘ ice k s! I,IIIIJCs’, Ill Ills’ \ l s l l ’9 I’ SlI ’ .l 1( 155/ I  
1115111 1 1 511115 /  5 1 1 1 1 5 1 1  II, 111111 . 1115/ P 11l5!s’IlI Is ‘ ‘ I SIiillltIs ’ Sj l l l

sII,liliag5/ 5/1t)Si() Il IS I5/ l, I l l5 ’ S’l~ Illillull’ , 
}5l’ 1ll5 l l~~~ I5 5’ ‘.I5s’s’ I5l!I ~ II’ I l ls’  1,1 551 1 I’5/51s1s ’1115 III Ills’ ,115 ’Sl ,

SII’s’alnhsll lk 5 1 1 1 5 1 1 1 1 1  III Ills’ SIu s Is Ils ’ \ l l s s s l / I l  I S/ l1 111 ,lslII 1( 5 /55 / I ’ s  1 1 1 1  . l1/,5I, lsI. II l1l l I  Is J l i I l I ! I 5 / l  PII5/ Il~~li is’ l I11lI  . l ’ .s I l ’

IS 5 / \ l s’ II’ .l’s 5/ ,  tIle 5/111511111 rsl ls’ 05/1115/ r5 / I5 I I I ’ ss’ Is ‘ .evs ’t s ’  III 
s’IJ I5/sI ‘ss Ill I l / s  5 I I I I5 I I I I5 II11I1 Ill 51,11115 . \ 5 / _ / / 5 1  l I l s I l l

5,1 1115/ 5 I l s ’ . l S ,  1 11 1511111  IS Si ‘SI  111115 1I’ SIhlClII Ill Il ls’ 55s ”.Is’l Il 
llss l I l’ .  S’s 115/Ic .1 5 1 1 5 , 1 1 1 1  s.ll I S  1111/ ‘.s’SllII lCllI 5 /111515  1

11155 ,1 su rs ’ s u Ill I l ls’s’ . ds ’pl l s l l s. P511 ’ Ils ’ l I lSl [ lS Ill 5115/515 .ISI I ,lss ’III 
l s ’ l , l I lSs’ l \  ‘.I?~ Is ” .s’ l ’ , lIIl ‘ I 55 .115/I \ s  Ills’ 5 5 1 1 1 5 1 1 5  l I t  I l ls ’

Ill Ibis’ \ I l S S / I u F i  1( 155/I 1151115! 11111111. 1 \ l 5 / I l s l ’ s s’ 051115 s’ t l l ? I I IC  
5I1s ’ , l I I l  Is ‘5 /s I l l ,  S I l ,  s5/S ! I l 1 Is’lll I’. d s ’ p l s sII s’ s I III I l l s ’  115 ,1 ,1

11.15 115/5/111 15/ SI s i lss ’  111111111 Ills’ \s ’ I l l . I l ls l  511 151 LUlls’ \s ’ I / l . I I I Z I  
55 .11 ,15  .115 ,1 I / I  Ill s’ 5 / 5 5 / I ’ s / I l l  , I I l ls 5/1.1,111.11 111 1 1 5 5 / 5 5  s l 5 / J I s ’ s

r ivs’rs Ill sllll Ihl~’ ,Isls’ l l I  Ns’I)l ,lsk,I 
sICI ISI 551115/Il 5 / ’ s s ’ l l t I I . 1111s 1 ,1155/5 Ill s’ 15 ,1,555 , u l s ’I Is iss ’ ! ’ .

‘ 
l lpS IIs’:Illl Ill I l ls’ l 5 / 55 ’l ’ S l l l I ,  I l ls ’  1111/115/I 55 . 1 1 5 1  5 1 1 1 1  I s S ’

Ill Ills’ kalls .ls Sll lSb ,15111 , 11 ,1115 5111511111 Is 1 . 1 1 ?  Is -s’ls’s’ siIlIlll Ill IlurI l  1 .11 55 ’ ’. Ills’ I1SIIIII’ Sll 11lI l I I I lS l-s ’s,l Is ’I I~’s~’l
s ’\ Is ’ I I s l S s ’ . OIl I Ills’ rziI5/5 rsI 11111.’ I rIllIl Ills’, I l l  Ill, ~!~‘ 1 ,1 15’,

— 
S1111, I .1101/1515 S Il L ’S SIll ’,’ 111 5,11 1111111 Pl’11IhlS’11 15, I l l s ’ I5/11111s1\ 1 111

\ l I lllC Ills ’ ksllu ’ .SIS RIss’?. 101111 1 ~Il 111115/ s III sI I 5/51111h5111 k - - 
‘ . 

-

t I l ls CIIlld lIIslli . 51 1 s’ \ IS IIIIC Fs ’ss,’ l S I ’ I l ’ s . Is Ill 1151 15 I l ls’

sIrs ’ S’ l lrr5/II IIV ‘.11015/5/I Ill ,I5/ I IV s ’  5 / r l l s l s l l l ,  115111k 515/15/11 1 111 ’  
, u

- 5s’1.hlIIl5/Ill hsillIIlsh 11 ’ ul l l l l ,II\ slallis: 1 1 1 1 5 5 5 5 5 1  - 111 ,11 s I l l I l l l I l l l

111111 III’, ‘.Iib ’.lSiIIl ISIIlV sI5/S’ 1si5155/s ! 111111111 I l ls ’ Rs’pll hI I5/a11 - ‘ ‘ ‘ -
Is ,)lI5/ Il s’s’5111511111 s’SlIl\ lI1 l5/51 5i1515/ ,  I 15/ SiIt5/( Il,III\ S’s l IIs ’ IIlS hs’

RIs s ’ r  (111(11111 1115/ p5/t Ills! l I t  I11IIIIIr [5 5 5 / 1 5 1 1 1 1 ’ l’ps’rsIIIull l
- 

‘ 
— 

ls ’Ss’s’ pr111 s’S’I lIlIl. 1/I I I I I I ISI ’SS SI lS ’l P11111115111s’ _ I I? ’ rs’l,ls ’ sl Ilull l -s

‘.1115/5/ 511551 11 1 l~ 1~~2 ,  , \ s I l S s ’ 5/ 11 15 11111 1 1 5 5 1 1 1 5  .11 ss , I I l s ’ l s ’ L !  - - -  - 
‘

Ill I l ls ’ 51 115 /5 /15 / S I  llIlpl’lI’~’s’ll1s’lIl’ .. \ ‘.i’, i I , ls / . I I I I I I I  Is .1 11.1 191,11 4

11 1 5.I I l l l u u S  51111115/ Ills’ SI l l s ’S ’ , 11111 . ~~,l l I III,’ , S 5 1 1 1 1 1 1 5 1 1 1 . .Illsl 1lS’s’ l I t I’ 5 / l l s’5/ lllll s ’ l s’ llI s ’,’ i Ilu SIll ’, l5/5 s’l ’S III p l l l l 5 / s ’l ,Il ls l
111115/ r lV s’i’S, ‘.11,11151 Os’ 1/ IS S I  / 1 1 111 s I I I ISISIs ’ ?  ,l 1 1 / 1 11 shIl l  111,5 1115/ PI111 1111111

Ill Ill s’ L,,,lIS’ ,5/r \ I l ’ . . s s I l r l  SIII ’llSSi s lIl . ‘.Il’ s’sl IllhsIll k 5/ 1 1 1 5 1 1 1 1 1  ~~l I s 5 ’’.’..

Is 
~l°~ ’-’ S’, lsIs ’sI1l’5/.Is! 1 1111 Ills’ llIls’ll’.II\ Is I s  ‘ Ill s ~‘ ls Ills’,’,

I us’ 1111151 55/55/Is’ Iuls ’.llll u lls s’\ lsl Il l 11 1 15/5/ ‘ .‘ . l s l l L ’S Ill I l ls’

(,l sI:IsI Rl’ . s ’ u  SIl l s1 11 1111  1 5 5 1 5 1 1 5 ’S .1111111/ Ills’ ( ‘ 11111111 111 SIl ls1 Strearnbank Erosio n Dar’nages
()‘..110 5/ l’ IVs ’  I S ,

\ I’5/s’S’Ill .l’,ss ’ sS l l l s’lll ‘ ‘ I  S l l s ’,lllll’I,IIIk s’ lIls l l l l l  lIlsll,.Ils ’ ’
1)11 (O s’ 11:1111 sIe llI ‘‘I Ills’ \ i I s s I I I l I I  Rus’ s’r , 051115 115 55’’. —

111.11 1115 /Us ’ Il,’ .11111 111 “ ,“ ,l l l Ill 111 115/s II s l / s ’.IIlls , 11,11

SIre 1111111  ‘II prl l l IS 1rIIv II Ills’ lIp 5/ Il’ F IVs ’l [5/515/ IlL’s 115/ Iss 5/5/ l i  - - - -
111s ’ IllsIlll1/ 1/Il Ills ’ ’.. 551 11 1 11 1 Ills ’ 5115511/ I  II 1(155 ’ ? I3.I ’ .u l l  - I l l s ’

Ills— 11 1 11 l l5 ’ .lIll ls ’ss ’ I’Vl l I I’ .  ,llIsl Ii Ills ’ l l l ls lSlhl I l/s ’S! [551511 11l 11 l55111 l 1  / 4 IlIll’.s’ ‘ . 115,11115 11,15111/ i  .1 s Il’ .IIII.loi s’ , l ls ’,I III l~’’.s
h5/ Iws’s’ ll ( 151 1 1’ .  l° IIIll l ,111sI S I / I / / S t  II’. - l I lSI l l  lu l ls ’ ss l I lSI I s’ l Il lis ’ SS ,1s s’u l l Is Is !e ls ’sI Ill 5/ \ s _’IIIsI s’ 10111115 ’ s ,

Ill .111/ I  1111111 II I I hls ’ss’ 1 1 . 5 1 1 I- Si! ‘.11 s’,IIIIO,l Ilk 5/[lI’ .I, Ill l l I Is’ l l I  Is .11 51111 1 l I s s ’  5 5 / 1 5 5 / I l l  ‘I IIII ss’ ‘.11 5/.l 111155111 k 1 111 15/s 2

s’ I l I ld I IIulll’.. sls ’ I I l l l ls’ l l Ial s’ l lSI l l l ls ’I 5/1111511 I11 111 ’s 11,155/  155/5/111115/  I’. s ’ \ p 5 / l l s ’ l l s I I l 1 /  5 / 1 / 1 5 1 1 / I l  .11151 ,lI’ / 9 1 1  l I l l s ’ 15 1 , 5 / I l l  Is

sI5/llII I s . IIII hs’IIISs 111,1115 5 !SI l l ls . 1 115/ 5/s9l1511115 ’IIllIl II I SI s IslI ll ‘.1115/sI .1’. ‘.5 1 11111’. s’ l l ’ s l I ’ I l ,  5s~ Ill5/ 2 1 1  11 5 1  ,~ ‘I ll ‘ ‘I I l ls ’

l l s ’s l l ls ’ I I IIU 5 / 1 1 1 5 1 ’ ’. .1 s’ l 1S I l I1 /s ’ Ill Ill s’ 5 1 1 5 . 1 1 1 1  ls ’g I lI l5 / I l  05/ I l ls ’ ,  ‘ . l Is’SIl I l l l,IIlk 511151 ,1 11  I’. ,IlIISlsls ’Is’s! I’’ Os’ ‘ .5/1111 1 15, SO ’ I ’ I/ I ’

Il ls’ sll ’ l ls ’ Il IFs ’ , I )s’I IIIIl s ’ lll.ul s I ls ’ s ’ t s 111/111(15/ v5/ tis ’I,IIlvs ’ 5’Il ” .l ’ 1l , I I l 1 l I ’5 i  I 1 , 2 1 11 1 I l l I l s ’ s  I II s l l s ’ , l l I l lS .lllLs S S I I I1 I I1  I l ls ’

s’Il, I I lS is ’h l l l ls’ I l I’  I’ll Ills’ ‘.i [5 / S l l l l  5 S l l l s ’ll 1ls’ ls’I 1111 , 115 ’ Ills ’ 0,lsI1I s , I l l s s ’S . l S s ’ I , l , 5 S ’ 51111111 ,11 ,I.IlIl.l1/s’’. s’S l l I l l . I I5 / , l  I s ’  l’s’

s’hIaIlIIs’l .11151 1551115 ’ s’ 1115/ s . l l l . ls _ 1 15 u I s’ l l l ISs ’5 Ii’ s’ ,’ .  .1011111 ““ I 11111111 1 11 51 1,1 111 O I l  l ls ’ I s 5 / I I I  ‘I I l ls ’ s!.I IIl.Is’s’ Is

1 5 1 5 / 1 5 5 1 1  1111111 I l ls’ 1 5 5 5 1 5 111, Ils ” 5i l , u l l . I I I l l l l  I I I  Ill s’ 511551111 ’ , Il I l l l ’ ll l lS’sI I’ ’  1.11111  .111 ,1 ! 1 1 ~~~~l5 115 115 lOs’.. III ‘S ’ I s ’s’lIl I I’

h5/ul . v ,hi ls’lI I l l _ I S  15515 ! II’ l l l l ’ . l , l l l hs’ s lIl isIl l I l l I ls  - - I’. s’,’s’Il .1’. ‘.5/sIlllls’ IIl,111l111 Ill ls ’Ss’l ’ S u ’ Il S . ,lIl s l III 1 5 / 1 5 5 / I l l  I, ’ 11111 1 1/s’s .

0.1515 5 I I S ’SI l I lhSl l l k  s’ lt lsil l l l,  S / I  s’\ .I l l lpIs ’ Is I l ls ’ l 5 / , I s l l  Ill I l ls ’  I I I  1 ,5 .1111 1 11  S l I l l s  I l I l s ’ s .11 1 5! 1110.91 l . ls ’ l l l I IS ’ s I I s , I S . l l I l . i I

S l i s s u l l i l i  1(15 ,1 05/Ill’,’ , ( , , I I I I’ . I’ l l  1 ) 1 1 1 ?  III \ s ’ l I l I  1 ) 1 5 / 1 1 , 1  \ S  . 1 5 , 1 ,1,55 ’ . I I 1 I I I I , 1 1  5 1 , I I / 1 . l 1 0 s’s .115 ’ 1I Is ’~~I5’s I I s ’ l l l s ’ l s ’ , I55’ l~ ’

Ills’ SI l ls ’  11151 I,’ s’ ,u !  lll ls’ l s ’s IS  hslss ’ p 19111s ’~l I I I ? , Il ls’ 5 1 3 1 ’  111 1 111011 OS 2 1 12 1 1  II 1 1 1 1  .IsI,II IIIIII,II ‘I l ls ’s 111 111 Is

sI5/ ls ’ l I , I l s i Ilul l l  III I’.ull ks III l O Is  15 . 1 ,11  IS o u t  1 1 101 1 111 5 1 1 1 1 5 5 1 1 1 .  P~~
1
~ 

1,15/I l  ‘I j Ols’ I ~~ s l I l l I I I l . I I  I fs ’s s l l s ’.llllIlslllk 5 1 / 1 5 1 1 1 1 /

Ill IhI l s s,155 ’ , I l l s’ S I l l s ’ .11151 I l l s ’ ( 1 1 111’ .  s ’ I  I l1 l_ ’ Il l s ’ s’l’. .115 ’ l l , I l l l , ls’ l’ ’. Ih l l , l l l iO l I , l I I I  I l ls ’ 11 , 1511

_ _ _  - - ~~~~~~~~‘-~~~~~ ‘5 ~~~~~~~~-‘~~~~~~~~~~~~~~~~~
- ,

~~~~~~~~~-‘ “ —



~~~~~~

-- - - - -‘-- - ‘- ~~~~~~~~~~~ 5- - 5 ~~~~~~- 5*-- ” -” -5—’ -~~~~~~~--- --- ~~----~~~~--~~~~~~~-‘ - ‘ ~~~~~~~~~~~

Table 122 .— POTENTIAL STREAMBANK EROSION DAMAGE WITH CURRENT AND PROJECTED
ECONOMIC DEVELOPMENT AND EXISTING PROTECTION
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Table 126 — F LOOD DAMAGES WITH CURRE 1~
1
~ , ,

~~u PHOJECTED ECONOMIC DEVELOPMENT
A ’ 1 ’  c X IST ING PROJECTS

[ - Average Annual Damages

~ Current f I’rI)jS’slS’d
Subbasin I 1965 - - 

19(1(1 200() I 2021)
(S Thousand)

Upper \IISS1IUII 
I 

1 , _ I 7  2 .~ s7 I 5, 2 1111 ‘ 111 ,1111 7
51.1111 Stems - 9s39 2 ,0 )8 - 3.533 7,622
‘t’ rlbular les t 51(1 .519 l ,3,5~ 2. 355

~~5/I Is l s0S l / l l I 5 /  2.1l,s 2 3.671 7,1 1 5 1 1 14 ,11 1 1 1

51,1111 Stems 1 .2 57 2 ,218 4,1, 19 ~l,4 1,4
‘l ’rlbu lSu rles 525 1 .4) 13 2 .4411 4 .696

555/105/I l l  Dakota 2 , 147 4.1 (111 6.21 15 12.311 2
5151111 Stems 9 ) 5  I I 1,91, 2,912 5 ,1 5 1
Tributaries 1 ,4 1 2  2 ,4 11 4 ,i ,29~ 1, 1 /51

t ’a sls ’rl l Dakota 5,721 1 1 ,335 I 5 ,111 5  3 11 S’ l5
Main Slellls 2 ,4 111  4 , 1 4 )  ,.5 ,4 7 7  13 .493
Triblilaries 3 ,32 1 1 6 , 1114 111 , 11/ I 17 .1115

Pl,uIls ’-7s1,lhr,Ira 15 . 1,111 17 ,125 45 ,4 5 2  .53 ,353
Slain 515/1115 7 ,259 13 ,11 ,15 2~ .5 5) ’ 49 ’l
1 ribul’a ries .5 ,4 112 - 1, 1 1’l I 2I I ,5’~ s 33. 5 51 1

‘sIl dsII5’ \IIss,llI ru 14 ,969 23 ,2 5 8  34 ,7 1)2 511 ,1 1 1 1 1
51.1111 S15/I l ls 9 ,11 5 1 1  14 .275 21 , 1 1 1 1  32 ,4 , 1 -s

T rIhul,urles 5 9 ) 9  13.1)53 12 ,6(11 I 7,692

Kansas 19.63 1 3 1 1 1 2 9  44 .54 4 67 ,111 14

Main Stems 5.009 7 ,557 2,6 5 2  2l l ,~)1,7
l’ributar ies 14.622 22 ,2,19 3 1  .592 46,937

l, s’soer St ISs I l l I r i  33 .62 1 1 - 511 ,11 ,13  7 1 , 4 2 1 1  12 3 ,539
51.1111 Sls’ / l l s  19 .71, 3 1~1 ,437 4 5 , 7 5 4  75 511 1
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CHAPTER 8

NAVIGATION

tA JSAITERVS I I~I”I’ N~~\JlG/\BIt_ l”1”’f 111s111111511111111 ’ .  51,1 1) 11141 I 5 / F l , l s s’ ls I l ,~l ”  J I l s I  l,’.’a l ‘‘I’l ,IsI

1 ,111515 1 1 5/ ~‘l I II .1 s I s, I I ‘.1 i s  I I 11011411 51 1) 1 I I sS l I  I s’.’ I Ill 5/ 5 1)5/155 5 / s I  I

ills’ “111 1 1 1  s Ills ’ (0111 1 IsIs 151151 5I5ISV II SI s’ ls ’ .I F F I l l s ’  I Ill 1 , 1 1  1 1 1 , 1 1 1  I Ill , SI - I  s I , ,  11151 1 Os’ S ls’ l Il l l \  ‘ /  \ 111 k II II’ .5

s !5/ l s ’ I l l i i I l i t 141 I l ls’ I1s Iv lg . lh i l It \  Ill SI 55 51 15/1 55 .15 R I / s I  ‘ 1 / 5 /  I 1, 0 . , . .1 sII ’ .l ,l l I~~ ’ Il l .11 ) 11111 I II” 11 1115 ”.

11. 15 lgSIhls ’ III 15150 , 515 Ill 1515/I , i t ’ 1115/V IFs ’ 1155/51 . II I ‘ . I l l  ~ .11 1 0 . 1 1 1 1 1  II I I Is’ Ill ’ ‘III II . 11 15/ I IS 5/I I 15150 5 11 11 1111/Il

5115s ’ S’l lIll)ls’ 1’ 10 5/111 41 1155/sI Ill Illell’ 11111111511k ~‘ (l1l5lI 1l1I I l .  .15 1 1 1 1 1 1 1 1 5 /  lh i . l l l ls , 5 5 . 5 1 1 1  1 , 5 1  .1 sIl l I ,115I . I l s s s ’  55 1 1 5 / I s ’ II ‘ .5. 1 / ‘ .

1115 /1155 .15 5 l I t  s’ l I l l l l I ls’ Is’ S’ 1 1 5 5 / I  55 ’ l I i5 / h l  IFsId s’ 511 151 l I , l \ s ’ I s’ ,lIl I l l s ’ I 1/ ‘ k ’ .  llIgl1l sII1s1 1 5 4 1 1 1 1 1 1  I I  \ l I s ’.s ’ l ll l  . 5 1 5 , 1 1 1 1 5  S I l l s’ ’

Os ’ ~‘ 1ll I5 I1 I s_ ’ I5’5l Ill Ills’ s’ 115 111111. l l5 55.15 Os 55 S 1 1s’ I  : .1115!  I l ls ’s I .‘ss Is .1115! 1 1 . 1 1 . 5  hI.1/s’s! .1 11 .111  lIp t l~ ’ \ Is ’ . . ,  1111 III 1 ‘. i - -S

S’IIIlS I l t l l t S ’ “11.151051 015’ 55 , 1 1 5 1 5  II Ills’ Is 11115 /51  ‘s I l l s ,’ ’ ‘.Is’ , l l l I I O s l ,IIs 5 5 5 / I s ’ 111111 / 11141 I l ls ’ 1 1 5 5 1  1 1 1 1 1 1 1  51 1 ‘ s . ’. Il l

50’I Illill Ills’ lls’ s l l1 I t l i4  s I 1115/ 5,, 1’. 1) 1 / 1 1 1 4 1 1 5 5 5 , 55 l u s ’u Ills’) I I I  I 11.1111111 51,1111 , I 115 ’ ! 1 5 5 1  ~‘~s~’d Il ls’ pl1 Ils ’5’ I’~ .15 ‘I

1 1 1 1 1 1 1 . Il l I ls’II l lls l l IlSl ll. ‘ S I  IlsIl li/lIl , l’s t l ls ’ I l lss’ ISs ’s Ill los l l ,l l i l l .l l 11 1 11 1 5  ‘~~~ ‘ I s ’ l I l l l lI l l l I l~~.l I l l ’ l /  .11151 I l ls ’ l’I l l l s ’ l} ’ ._ l l  II I s / S

111111 11111 SO 1111 l l I l I S ’l 55 5115/1 ’. . , ‘u ~
‘ ,l Il 1111115/sI I I 1 1111 55 .15 115 s I  s ‘I I I .10 sI I ll I’ ’ Il ls ’ 11,11 I 1155 s’Sl 111 1 1 1 1  1 115 ’ I .15 15 ’ ll l 1 ’ I  5’

55 I l ls  II s I 1 1 11 1 1 15/Is ’ s ’  Is u II’ II 1.15 Os’ 5/511 I 15/5! 1111 55 I ~ II S I 1 1 1 5 1  Ils’\ 11015/ I .1111 5 15151’. ss II I I sls ’ps’ IIs !.lIols’ ‘.s’ l I s ’ s l lu I s’ s I s ‘ I  s s . I  III ’

sI l l s ’ s I I I  SO 1111  I S I I 5 / 1 4 1 1 I  s’ SlI i I l IF IS ’S 515 ’ s Il ls ’ III 5 . 1 1  15 ~lsis sls ’.llllIl,l.lI I 1 5 5 1  I I ,ll I is ’ . III 111 5/

~~~ k SIl l  F u S 5 / l ’ .  111511 15/ 515/ l I  Ills’ 5 5 / I  l I l l i l l  SI 5 / I1 l l I I l l l l 5 /5 l  111115155 11141 l0 .11.l41 I .1l1lIs 1115/ s less ’ l l I lo I l us’ I 1 I  .1115! P1s”.~
’ 1 1  ‘.1,11115

1115/1155 55  1111515/I 11115 I Ills’ .11111, 11 11511 111,11115’ 111 lbls’lllSs’ll s’ s . 111 1150514151111111 .11/ ’ ,!Is~’l1s’.s’uI III ‘.11010 ,15111 l’ l 1 / s’1

.115 ’ l i_ IS l /5/. l l ’ Is’ 55 ,1 1 5 / I s  ‘ ‘I Ills’ t I lls ’s! S I l l s ’ s 511151 11111151

I-s ’sls ’ ,,u l Ill ISs!Is ’ llllll, I 115/ 1115111 1 ‘,I5/lll s l l  Il ls’ \ I lssI l l lr l  ‘ 
5

- - 
Yellowstone River 5

l~ l 5 s ’l l Il l I l l  l l .s 1 11 1111 1 11 l~ l I I l ls’ s’ I s I l k ’ ., 51/l I l t . .  SI l l S !  5 / 5 / 1 1 5 1 1 1 1

0 1 1 1  111 1115 su l 111,1115 s ’ l  1115/ 1)1 l l I s ’ Ib) S Il 11 ,11)111.11 Is’ ’. 11.155 ’ 1) 5 /5 / I l- Ills ’ ‘i s’ I lu ISO sI ‘ I l ls ’ l~1 i s , ’ ’  00 .1’. .11 s I l l s ’ h I l ls’ 1155/sI .1’. .1

sl s’sleI l sI Is ’s l IS I I S IS  lii.Il’!s’ ill iso , .Il llll’llelI I l ls ’S Sl Is’ 11,1 1
I L . 1 5 I / , i . l I l/ I I l  5V ,lle F55 .l\ l l ll l ’ l l s’ I I’ ’ , i i  I l l s ’ 1 5 . 1 5 / I l  0 , 1 5 5 5/ 5/I l

ll5 ’s’ 5 / ’ . SS I l  i ls 11 ,11111.11 0 1/’ III I ,l s l  ,15 s’l 1115/I l  1 5 11 5 11  Is’ll’s’ IlI, . - -

l~ llIIIl11s. \ I I I I I I  - 11 1 51 Ills ’ l I ls’ I I I I l,  I l _ _ I l Ills ’ 115,15155 .1 15 / I s  ‘I

I Ills s’l I.Iplel ’ s’ l l S s’ I S  .1 l)l’ ls ’ l 1 5 5 1 5 5 5  III 11 5 15 111.1111111 III Ills ’- I l ls’ p lS’sS’ I I I ( i i  IIsllIl l(S’ss’I’ s’ Ill l  . 5 ’  .1 155 1 111 ‘ ‘I s l Is Il  lIss ’
\ l Is s , l l l I  I 13.15111 , I l l s ’ 111 1111 1 ’ I ll 55 .1 15/I I I . I I lspsII  1.1111111 I 11151/ I, Os s s ’ ’ .’.5/ Is 5/ I l41Sl /1 5/ , I  Ill lIl Is ’ ls I . l Is’ 5’ l I l l l l l Is ’ ls’ s’ , Ills ’ 1 1 5 s ’I

2111)11 , SIllsl 1111 1 ) 1 1 1 11 111 5/ \ItssI l l I I I Ris 5/I - I l ls ’ S I s ls ’ s I l l . I ss  /1 1
- ‘ .ls ’ ,~ Il IIe1I I l l s ’ 51 , 1 1 1 1 5  ‘I SI OS. I1s’ 155 ,15 ‘ ‘ 1  I l i s ’ I 111 1 5 51 “ I s I s ” .

Ills ’ 5/ 515111111 11.15 111.111 ,1 11 10111 15 51 II I l l ls’s’l 1 ) 1 5 5 5 1 1 1  .1111,1 - 
. ‘- - 1111 p 11’ss ’ I l l s ’ I t I  / 1 1  I l ls’  ‘1 s’ lI ’ss ‘.Il’ IIs’ k Is s ’I 11 1 1 11.15 111.1111 1 11

111 1 1115 ’ IIs’s’sls . .i llSl Ills ’ leSlI lIS I lI l \ 11 ss,1111 I l~si ’.~n IIS 1S 111 ,111,111 —
Il ls s l,I I Is’s! Ill I 5 ~l .1 115 1 SS ,ls ,.‘ I 1111 111/ 1551 1101 1 I 1, 1 11 Ill s ’

lls ’s’slS , I Ills i I l I II ll I lS l l I l l l l  Is 1011151 s !s ’sl III O,ls ’ k 11111111151 -
50,111 ’ . ~‘51 I l s l 5 t 5 / s l  Ill .1,151115/  5 1 1 1 1 1 5 ’ s , I5 ’Illl ’\ .lI III ‘.11,1’s’’., I l s ’s”..

1.11 1 15/ F 1115111  51 s !s ’ I l l l1’,l l l l l I l  s I / 1 1 1 1 1 1 5 /  115/5/ 115, III CI I I IS I I I IS I I15 ’e ‘

h, l lu ls Is ’ ls , .11151 siIlIll.ll 1101111 1 ,. 1 11 111” , .11111 1 1 5 s ’I l s ’ 5 / l l l ,l l l l lI1
SO 1111 t his ’ 0 ,1.1, ‘.11 lls’ I l l l  5’ I I t  l~ l5 /  5111 ,15 . pi l ls ’ s’ l S Ill

- 05 lIS s’ ’ ’ /  0511111 /1.1111 ’. . 1 1 1 5 1  1 1 1 1 1 1 S’ l l l ls ’.l l’ I5/ sIlks ” ., III 1 1 1 1 1 1 1 1 1 5 /
l l I0s ~I,u I l l lIl .11151 50 . 1 1 5 1  1155/S ill 1 5 1 1 1 5 /  505 / I s ’  ,Is’ . l l l l ls’ / l  .1’ SI

h l : i u  5.111 / 1 (s ’s 1,111 1. 11 , II I ‘ I I l ls’ I).’ 0 . 1 / l I l l s ’ III ‘I I l ls ’

s Is ’1 115’IIlllI ‘ I ‘. I l / I . I s S ’ ll u oos s I l ls !  111 11 l l ls’ I I ls ls ’s! Ill I0 IS I I I I 1 I I IC
- 11115 /11 ,1 1  5’ l l l l S I I l l S l S ’ sl Ill III 1 1 1 , 1 1 1 5 1 1 1  ,ll o s ’l ‘ .111 11 s l. l l l l  .1’, III’ .’ .

I I  Is 15 ’,.’ lIi.illl/S’sl 111 ,11  , l s I S I l l l l ’ I l . l l  Il l Il I le sls’ lo l s ’ IlIlIl’.
Il ls ’ ‘I sIl l  ISO sl s ‘I I s ’ l~ : 5 k ’ )  .11 11 11  .iks ’ - 51 . 1 1 1  . I l i l lI s ’ I “. I ,

I l l_ iS .1 1 1 5 5 1  I l l S  1 i.iah1h1I\ ‘I t is’ 511 ’ ’ ’  ‘II / I I-~io s I  SI l l s !
- SO 1 1 1 1 1 1 1 1 1  I l l s ’ II l s 1 1 .11 11 ’ ’ I .1 11 ,10141 ,1111 1 11 Ills-k “I / I I  • I i i  / 5/ 1111 ’ .

.l,!)IIS III1S ’ I l IS 15.5 1 1 111551.
s l s l l l l  I’. I / I ’ll Ills’ I l l l s I l s . l l 0 I s ’ 115 .1 ,1 ‘I ll . 15111,ItIllll Ill Ills ’

‘Ii s I  Is 155 51 1 111 5 ’ RI’ s I  .111,1 I’. 5 1 1  s / I l  “ .1515/I ~‘d h~ I l l s ’  ( I IIICI 5” .’.

HISTORY AND PRESENT STATUS OF -
NAVIGATION

Bi g Sioux River
i lls ’ SI / ‘. 5 0 1 1 1  1(155/I I l l s  SI 1 5 / 11 41 111  ‘ ‘ I  2. 3 1 1 ’ IllIls ’ s .1

sIt ,III I. I ’45’ .ll s ’,l I ll , I I I) 1 10\ l t l l . l l5 / l \  S ” l I l l l l t S s l l I , l I S ’ 111115 ’ ’., I 115/ lI~ 51,1 115 1(105/I Is ,llIlslsls ’ ls ’lI I’ ’ )o~’ 1 1 , 10 1 11 ‘Is’ 1 1

.1 1 ,1 1,11 1 , 111 I II .11011111 ,i ,l,~~l I I5 ’ 5 ’ l  1 1 11 111 lI s l I5/ . i s lSO .ik’ls .1 s l l ’ . l , l l l . s’ ~I ,110 1111 1 4 1 1 1 1 1 s S . 1 1 1 ,1 0 5 /  1 1 5 1 1 1 1 1 1 1 1 1 1  h l u ’ . l s ’ I I~~.Ill5

I I I  Ills ’ S Is 11111) ‘I I ‘ It ’ l l  I .111’. SI ‘I ll  - I l l s ’ 1 1 0 5 / I  5 .1115 ’s I’. Ills ’t s ’ 11. 1’. )ou.’s’II I l l s  slgIl lI l l_ . I t 1 l s l l I I l I l ls ’ I s’I.l l 11 . 15111 ,1111111

5/I I I ’./s ’ - l I k S ’ Ill ,ll ,l l ,I5 Il,’l .111,! I l l s ’ sI l l  I l l I l l I s l I l l s’ . l ls ’,l IS .111 1111.1 1111 ’ .  ‘.1 s’ , lIt l  1 5 5 11 11,1’ 11 1 5 1 5 ’ ‘s I l l  .1115 s”, h O us ’s s s ’ s I

-
- 

~~~~~~~~

- ‘ 

- ~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~

, -- -—- — 5- .‘ --- 

~~~

--- -‘- ‘ - - -5--

l l I ls ’ l s ’sl Ill I t s  5 15/S ’s ’ l5 1 1) 1l15/ l l I. 5/555/ 101111 41 l I l t  I l l s ’ , lt I I l I l l r t / s’s I Graiid River
11511,0 ,1 1 P I l l s ’s’ 1 lIs ’ , i /  ilis’ 1111111111 II ~o l ,  s~~~\ 

( II) . I _ i
I ‘,‘ l’~ ‘I 

I s” IllIh i l5/ I5/5l Ill I ‘ II s ’i 55)1151 ii~ls ’ s I I 1511 .1 s I  1111 Ills’ I s’ IS I I ‘I I Is ’ ( I I .1115! Ris s o .  so I s i,, I i I Iss ’ S Ill ‘1’ ‘II II 55 s ’ ‘I s’ I I I I ‘ ‘55

11,15 14151 1 11111 115110 111  lIllllI’u15 5 / I I I5 / I1 I  Is I I I’  1 , 5 1 1 5 1 5 1  s’ s’ / I I I I I I III- .11151 ‘I II’. I l ls’  \ I ’  ‘ ‘ I I I  I 1( 1151 .11 I 1 5 5 1  111115 ’ .2- ( ’~ 
1 , I’.

~‘ s, IIs Is ’s ls ll ° ls’ 1111515/I I 5 1 s ’5 ,lllll le I l , 1 5 1 4 1 , s l I / l l i  I1I,15 ’~~5’ 5’5  . .  11151 s’ l l l I ’ .15l s ’F5/5l  I s ’  lo t’ 114514141 ) 15/ I I I  l5~ 111555 i5’k , s os ’s! 3 1 1 1 1 1 5 ’ S

Is ’ s’ l lI IIIIls ’ lISlS 1 1 5 , 1 1  li~’ PIl ls ’s I los’ s !5 / , l I l I l I I l I l / s’s ! ,  s i l o s ’ s’ I t s  1 1 1 1 1 1 1 1 1 1  \~ “ u I 5 5 /  1111 ’ .  1 0 1 / l I l t  I l ls ’ 5 1 1 5 / 1 1 1 1  ‘.~~l l~’s Is

Ill 1 5 1  ISIs  s’~l ‘,s I I ! i .u lls ’I 5’, 1 ‘I k ‘ ‘I I siil I I 1 ,151 ‘. ,, Os ! I i i.i I os , i s

L ’s’sd 1111 5/ l s’ ’ lS  I l , iS s ’ l l Is l l~’ ,lIs’sI SI s Is ’ s i i s’ I s ’  5 /5151011511 1 1 . 1 1 1 1 , 5 1

Kansas River I , l s i l l l l5/s  II Ii’ 111555 is ’k Ill 5’ I l l I l l5 / 5’ 111 111  55 l I l i  11 ,15  1 5 / 1 1 1 1 1 1 1  III

I 115/ \ I i s— . , II I I R IS 5/ I , is .ss s ,’s s’~ 
, 1, ‘ I s , i  111,1 I I L’ s )  II s ’ sI I ‘

,-~~I Il lsI1l41lI • l / 1 1 5 1 s 1 C 1 5 ’ lI SI 11515 141.1 (115/ s I l s ’,l l I I  05 1115/ 1 1 1 5 5 5 1  141.115 ’ t I l l S  ‘ l l lO is ’IlI li,i ” 15 5 / I l  / ‘  ‘ i

I 5,15 - 1 5 1 1  ( , s l s ’ s ’ It l l l l s’Il l, Ills’ k,lIIs,15 h( lss ’l 55 5 55 de,.’ lsi I’ s’s! si
ll l l l l-ll.15 is’suh I~’ s l ls ’ S I l I1  Os t lis’ k . , I / s .ls I 5/111515111115 /  los iii Is ’ I

a PPr 1155/5 !  Fs’OFIIs1 r\ 2~~. I.5l~4 , 1 51.115/ ‘I k , s l ls s l s 5 s ’ s S l ’  Ill Larnlne River

h i ss’ s , 1 ~ iu 4 , (‘ lu .I I Is’l ~1/  1 ’ I lit ’ I “ 1,4 - \ ,  I I’sus , ’ u ’s ’ s !  Ills’

5/1 ) 11111111 ‘I I’S i l l I l l,IsI’. “511151 ,lllIllllFi/ s’5l 1 , 11111 ) 51 /k  511151 O~ 1, 15/5 ’ I Is’ I ,lIlIIIls’ 1( 155/I  , 55 1 1 1 1  II’. ll1,lll’ l II 11 0 111 .115  I l ie

5’ l l I I l h)S i l l iCS s ’ l ls l l ls ’rs ’s! /111 , 15/ I  51511 5/  Isu os ’ s Ill 10 1 151.55/ 111 51511 11 13I,lsks S , l I s ’ I ,  IS ,l 1141111 (1.111k 1 1 1 0 1 1 1 , 1 / S  s ’ I  I l l s’  \ l i. ~~. i i i

S I l l S  / 1 5 5 / I  55 11115 1 1 1 1 I 5 / S I I l s’ l l ’ l I l , I 115 ’ lass ss ,us r5/p s ’51l 5/s l III Risel  .11 111115/ 2U5~~ 51 111,111011 ~1l I1sIs!s ’ ls ’ s l  1’’ 11,155/ I l l s ’

l ’Il~~ t S I . l Is’ Ill k, l l lsS ls S ‘551 1 111 I iss s I ’l l  I ( ‘ I IS I I O Is ’l ~~~~~ 1 )  51,11 11’. 11 1 11515 1051015’ 50 . l15 /FS5 .l\ I l ’ s / / i  II’. 1111111111 I s ’

0 5 5 / 1 1 1 5 5 ’ III I I IO , l I l 1 s I 1  511151 I l l s’  ls ’ s’ 11i 1 1 l 1 I 1 1 1 1 I  111511 S I l l  .1115 111115 ’ 14 . Ills’ [511111115/ Is s’ , l l1s i~Is ’ l 5 / / I  I s )  lIe l l s l l 1- l l . l s l O S I l ) l 5 ’

11,15 l41, l I) Is ’ 1 1 0 5 1  Ov I l le l l  Is .1 P ’ l 1 ~’ IS 5 1 1  Ills’ 5 l , i l s ’ , I l l s ’ 51.115/  ~~~~~ 
I l l  5111,111 ~ 1 . 1 1  I 1 1 5 5 5 1  Ill ~ s l l l l Is’ ,.’ I l s1 l i  55 1111 ,.lIlIl’

5/S Ill s” ’ l ls ’s’l I l / S t I l l s ’ s  10111) 5511151 5 III . e s i s , 4 1 1 , 1 5  ~‘I Ill’ 111115/I  111 5/ I ’ s’I.Il I 1511111 41 511 151 ls ’s’ l s ’.llIIlll, I 1 1 5 1 5 ’ h i s  115/5/Il Ill’

I l l I I l 5 / l5 I I5  Isuks ’i u 11111 11 Ills’ 1511151 5 I) i1141 III I l ls’  hs’sI ‘ ‘ I  Il is ’ IlIsI l~~.lIs’ sI 1115/51 1 I l l I 5 / l s’ ’.l I’ ll 1115/ 5/’ . I . l l llIs l l l l ls’IlI ‘1 .1 0,1,11

‘ l O s t  1151105 11 .11 Ill 115 ,11 I l ls ’ 1115111111 III I l ls’ 11 ~~5 / I .

III S5/ 1115/ 1111)5/1 15 1(1 3 Ills’ ( ‘ ‘~ 115 III I l l i1 l l ls’s’ F~ 55 .11’

d i r s ’ s ’ Ies I  0) Ills’ ( I  l I l i S l 5 / ’ . S  111 155111515 ’  I l ls’  1551115 ,15 1(15 s I ’ Ill Osage River
1( 15/ 111 15/1551 Ill 11515 11151111111 1 1 1 1 1 1 1  1115/ 1115111111 Is ’  1.5155 r5/ Ils,’5/ .

15,5111, I 115/Is ’ 05 ,15 5 s , 1 1 5 1 s 1 5 / l ,lI”le 111 1 515 5 1  5/ 5 1) 15/555/sI ill Ills’ I Ii ’,’ 51,51,11 ’ .  sIs’s I \ / S I l s ’ s - ( ) S ,les ’ 1(155/I  1155/s Ill 5 .151 ’

SI . i , l s  Os 1011 15 / I1 I I 5 I I  s l l lppe l ’ s S i l l s !  l 5 / s ’ s’ lS ’CFS ‘ I 115/141111 , 5/5/11 11 ,11 kS IIISSI S Sills! IU”,o s 5 / . l s Is ’ I  Is S i l ls !  ‘ l l1lI l I5/, l’ . Is’ I I \  I O I l

1 ) 1 1  ll~~l l l S l r lS  ‘l ISPS ’ s l I s s ’  5111 1) 105/Is ~‘ I 41151111 I 11 1 111 .15 1,11 111 ( 15/s I’’ Ills’ k. l l1’ .Sl ’ . - \ l lss’  ‘ I l / I  ‘.1,115/ 11115/ .  I I15 / l1 , . 5 /  55151 IN

III)S l r5 /5 I I I l  .1’. 51.1111151 I’ l l  I l ls ’ i’I l I l s l k\  Ilill 1( 155/F , S s I s i s l  \ I l - . ’ ,s l l l rj  3111 lllils’i, I I’  II’. I u t i s l i s ll l 551 1 11 1115/ \ l l s . / ’ l l / l

I I F S / 5 I l / I / . I 1 I I I I I 5  511 11 11111 Is’s! t I le 5 11151 ) ‘III is ’ ss’ r s s ’sI s’ ll1111 1 15/ I1 I I( lss ’I , I l’l,’l 111115 ’ ’ . 1 1 0 / 1 5 5 ’ II’. 1 1 1 , 1 1 1 1 1 1  I se U’.,iss’ S’ 1( 1 5 5 1  I’.

/ 5 1 / Ill I I’ .  s’ l I I l l b ) lS ’ l I l u l l ,  I 115’ k I l ls ’. \\ ,i ls’r l(~’~ ‘ 1 1 1 , 5 / s  1311.1151 5/ 111 151115/ led SI 11515 141511 115/ 5l ls’ , I l1I 1 1 1 1 1 1 /  1115/ 111 ,1 11111  / s  5

/ l I 5 / S I l S l l i s’S! I I I I I I I , I I I I I I IS 515 I’ ‘ Ill 5151 5/ 5 ( 1 15115/  55 , l l s ’I 511 10 1115 1 1 1 1 1 5 ’ I 7 .1 115/511 \\ .1 - / 5 ’ . SI ’ ’  , .I I I I1IIII41II I l ls’  s l ’ I l S l /  is 1111 1 ‘ ‘ I
l , s l  ll l , l I I l l . 111111111  .1 l I . IS I I_151 l ) ls ’  s I l . i I i I l 5 / l  5111 ,1 Ill,,’ sls !S’ s’l’ ss’ l~ , ’ i~ ’ll 1 ) 51111 (IllI l s ’ ~‘— _2 l  s s i I l l l s l l i  I,’ s’ks s l l l i s l s ’ ’. I l l s’ 1 1 . 1 5 1 —

s’ I I ’ s ’ 5 / ’  ‘I II 15111515 I I I  I l ls’  ss i I I S ’s II si s lsus ’kss ,l ls ’ /  5/ I lSIlI l l el I’. g.ll’is’ I111F 1l
~~l1 111 1,’ 150 I I  I 5 / . I s l l s ” ., S ,l s’k .111,1 51 ,1111 .11 111 1 15 ’

1 1151/IsO s’ul I l l s ’ K II ~- 5 ’  R i ,  1. 1 ,1515 1 / 1 1 1 1 1 1 1 1 1  Is’s’ I ’ l l I l~ 111, 1 1 2 , 1 SO SI’ . l’l / 5515l5/sI Il l s! OS SI’ Il l , I I I I I . l I I l s ’sI .1 1 1 1 1  I 5 1 ~ 5~
II ~ 5 5 , 1  ~ i ( I’ l l  ‘.s’ / ’ , S l I l l I l l  1 1 1 1 1 01 ~s’,I 1 1 5 1 0 1 4 1 , 1 1 1 1 1 1 1 ,  II 1111 05 s’ S s ’ I  . 5511 1 1  1115/ s5/’.’.,iI l ’ ‘II I ‘I 5 / ’ I I I 1 I I 1 5 / I s  1 , 11 I1 S IS 14151 1 l~ Il l ,

Sl l l l ’ l l l / l S ’Sl SI Is 1 ,111 5/ s I  5/IIL’ I I l s ’ s ’/ ilI// “ I l l / b )  Ills! I s ’ p l l I l S ’ / l  ‘ Ill  Ills’ 1 5 5 1 5 1 . 1 1  10 1 110s ’ l l ) - Il1,.’ l I I s l l l !4 1  I l l s ’ I,us i k IllsI s!.1111
s , 1 / / , l , l s ’ ’ ’ II I l l t I s  t I l l  11 . 1 0  1 41 .1111111  1111 I l ls’ KS l I u ’ .,ls 1(155 - I  1~ ‘ . l I I ls’ I l l l s ’ , S0 ,1’. s l s ’ 5 / l , l l s ’ s l  ‘ .111 10 111 ’ . S I I I I I  s, 1 1s1 I ’  l l s ’ l l  I
s11 p 1 111 11  ‘I Os’ I! , . s l l l s l t l s i , l I l s  t I l s I l  11:11 141 .1111111  05/Iso 51511 l lt ls ’ l s” .ls , \ l I l l ’ ’ l l s ’ l l  I l l s ’ sl,III1 I’. ‘ .1111  III s’ \ 15 I 5 / l l s’ s’ , O I L ’ I , u ,.’k

KSII s s ,I’. ( ‘ II) 11151 .1111 15 111111 1 II) 50 111151 I~ ’ l I i I s’ S lS I l ) l 5/  SIll s ! 15 11151 1 5 5/I  11015/ .11151 ‘.5 1 1 1 1 ~ 1 1 ‘ s I  i l l s  - Il’ s’ I s I  ‘II s’.l/lll I ‘ss
1111 P1 515 1 Is sil’lIs ’

Gasco nade River
Blue River

I l l s ’ ( l .ls , I I I I . l s l s ’ R I S 5 ’? I Iss ’~ II ‘Ss ’ - I I I I s ’ / l l  \1 1, ’ .,IllI I ,

I li  l I l i ls ’ 1< :1 s ’ I I -  .1 I II,’ il 10 ,111k II i t o  1 1 1 . 1 1 1 , III I lls ’ / I~ os S II’ I l l I ls ’ l l \  III .1 1 1 1 1 1 1 1 ’  Ill’. ,,Il l ‘.s ~I Ill Ill Ils ’ ’. I’ I

~sj I s ’ s , S l I I  1< l O s ’ u t  111115/  1 SI, ‘ I I l l s ’  RI l ls ’ Is  ,, l l I l  ‘. lslç I 51 1 , ‘ ‘ / I / l l  ls’ I l s ’ s’ 50 111 1  I lls ’ \l Is’.,IllII I(10s ’/ 1114 111115 ’’. .1 0 , 1 5 5 ’ Ills ’

I ’. I 5 / . i b i l s’ 11 1 , 111 I I ’ . 1 1 1 , 1 1 1 1 1 1  III t O l l l l , ’ l I e  11 /1,5 ,1 s l l s l . I l l s s ’ ‘ ‘I  ‘ n ‘ . 1 1 1 1  II I’. .1 1151010 ,1 )015 ’ 0 . 1 1 5 / / I S IS s I I l ls ’ I 1 1 1 1 5 1 /  ~~ i .t I “.

III! 1 111115 ’., I l l s ’ s I l , l I I I ls ’ I I’. 1 1 1 1 1  I ,. IV I5/,II ) Is’ III 1 , 1 • I 1/IsI ‘ ‘ ‘ I l l  I l us ’ / 1 1 1 1 1 1 1 1 1  I I I  I ‘ ‘  ‘115 1  11111 . III ib~’ 1’ I ‘~ I Ils ’ ‘ 1 1 5 1

‘ 1 1 5 / I s ’  I’. I l I l l s ’ l k s ’ l I l I’ l l” !  /11 .11  II 0 0 1 1 1  5 5 5 1  )l ,’ , I I I I I s ’ 5 I ’ , 5 /5  I I I  1 1 1 1 1 1 1 / 1 5  s ’ I l l s ’ ll I 5 5 , 1 1  los I l l s ’ (~~ 1 ’s s I  1 1 1 1 1 5 1 1 1  III I l l s ’ l l l l s ’ l s’ sb 5 1

1 111 1 1 I,Is i l l IS I ‘ ‘ I  \ 1 1s ’ . l I I l i /  1(1 ’ ., I 11 . 11  l’ s ’ I l _ u I  II,’ Ili ~- 1 1 , 1 5 1 5 1’ .lIIl I l l  10 5 5 2 _ I l l  II ’ I ‘ ‘ ‘ I  55 I I I  t l i s ’ I s I l l ,  15 ,11 5 ’ / ‘ . 11.15/ s 1 1 5 1

-‘ ‘ s l s l~ 5 15/e l  ( 1 l l l l I l , 1115 11,1 ’ . / l I I b O I l I S ’l! , l s l s ’ k I l l e  1 . 1 5 / 1 1 1 1 1 5 ’ ’. ‘ ‘ I I  I’ ’ 5 1 ( 1 / 1 ,1 1 , 1 11 I . 1 1 5 1  1 1115  SS s~~. 55 .15 ‘.llp~1 l 5 / l l l 5 / l l I 5 / s i  Os

‘
~~l~ ’ 111/ I l l  11 .1 11k I’ I  Il l s ’ ‘O Ils’ ., 1 1 1 1 1  l(l’. s ’I I l s ’ ,ll I l l S ’ 1 1 1 1 1 1 1 1 1 1  ‘ I ‘ I pL ’ l l ’ s l l l I l l l s ’l l l l l l l l s I s s ’ l l l s ’ l l I II I l l s ’ ‘ .11,1,11’. , 11 1 1 1 1 / i l l s ’  I l I~ ’

I t i c  111 . 11 1( 1” 5 / i  1 1 , 1 1 1 1 1  ,sl ll~ ‘05 I’ ’ I l ls ’  15/ sI ,~,l 5,1 1 :  . 1 5 / . ’ I’S ‘ I I s ’ . 1 ‘I i’l I l l s  III ’ II

- -  -- -, - ‘- - - - 5 -



V 
r ~~~~~~~~~~~~ ~~~~~~~~ ~~~ 

5-- -— -5--— - -_— .
-‘-----__— —5- - - - ‘5- -,----- —5- - —-5- — - ‘ -5----— ,— ‘ .. - _  —-“ 5- - - ,-- -. -5----- — -5- —_ — — —

Ill so 11141 ‘ 1,1111 ’ .  , I l l s l  1 1 1 1 1 5 / I  l o l l / k s  I’ l l , l l  I s ’  1 1 1 1 1 1 1 I l l s ’ 1 1 , 1 1 / , , ‘s ’ l \ ’ ., ’ s ’ l l  I I I l I s ’ /  I, s 55 Io ,, i u k ’ .  i i :  l s L l l I : S ’l ’ ’ ’ l  - ‘ ‘ . bs ., W s s s  , l s, l l , l , Hs

05 u s  Is  5/ I 5 ,1 I .15 SI I I II II I I ‘ ‘ I  Is 0 5 1  5 5 , 1  I Si I l~ •‘ I I l s ’ II I I I 1,1’. ‘.~ p, I ,l I .‘ s l  os I ‘oo , ‘.1 i i I I S I  ‘52 ‘.1 i ~,l 1 5 ,11 ‘. . 5  I i , l 15(111 ~! ‘.. I I Is ’

l 15/~ - l s  ‘ ‘ I I  , I  5 1 , 1 , 1 5  ,Is ’ s l l l s s ’ I l l / I .  05 1 1 1 1  I l ’ s ’ s ’ \ 5 s’ l l l l I h l I  II I l ls ’ lI , l l 5 ~, , , l l l s s l S  I~’,l ‘ - I  ‘ 5 ,5 h I s  5 / l , , , l I / O C  II! I I l l  , i 5 / I 1 5 5
~~l ’ 5

I , , I s 5 / I ’ u / . l l I s ’  ll,,.ll s . I / , l  1, 5 11 ,1 1 s ’ ’ l l I l l I S ’ l,l .I l 1 1 , 1 1 1 5 /  11,1 ’ . \ 5 l l l ~~ll l I 5 / l i l l ~~~
,’ 1  I I ’ s ’ s 1 5  . I l l  ll~’~! ~~ .‘ . I l , l ~ ’’ 5 I , 5 /  Is ’sl ’ i

s l l s ,lll I5 - , I l s - s l  s’l , l s ls ’ ,ul l t , u s s ’ i i l  S 1( 15 ’S t ., r i , Is i l s ’ l s s ’ f l , ll I l i .,l .1 
~
ll ’ : I  :1

I li~” ..’ 1 1 1 , 1 1  Cl  1,11 ’ . Ii ‘ ‘ I  I ‘ S I  1, ‘II I ‘. I Is 5 / I  ,I I ’  ‘ I ‘ ‘ S s ’ ’ ’ l ’  ~! . ‘ I

‘ 5 5 . 1 1 5 . l I u s ’ . 1 1 5 ’ .,’. ‘ ‘I 1 , 00 1 5 1 1  .ll~~ . 0 5 1 , 1  1 , 5 1 1 , ‘ I •‘,, ‘ ‘
Missouri River MaIn Stem

S II 112111,1 o .,ll,,’s Is ’s ~‘ l’ .

S 1 ,1 ,5 k  II , ‘,i’.l s ’ l s ’ I I ls  ss i l l  . iss ls l  Ill l l l I s I s ’ IS I . I I ls l l I l iS  h l l l i l : ls l . ’ i l i s ’llI ‘I II,.’ \1 1 1 1 1 1  K , : ‘  ‘ I ~l l ~ II 1,1 ‘.1
I ‘ ‘ /1 ,1 5 5 .1 II i~I I I II I l l s  .1 I i~ ! , ‘ 1 1 5 1 1 5 ’ s I I l lS I I Is ’ 1, ‘.51101 II I I s ’ s I ‘I los u I 1k s I il’ I I i/ .i I I’ ‘I I .1 I 1 5 1  I 1.15 s . 5  I Is I ‘ I i ~ ‘ ~ , I S ‘ - , \ I ~ I F I.
I s I I : I I L’ ,I~’s si  l l ll lls ’l I I I’ I I Is ’ Ill ’ 5/ I I I , . So is II / I I 1,11 I ~ .1 1 5 I I I ‘ 5 I I/s’s1 I’ ‘. I I I . R ‘ . ‘ I I I 5

I Os ’ I l l’ . I  I ~‘~!~‘ , .sI  5’\ 115’ 1 I s ! 1 1 / 1 1 5 ’ s l ’ ’ /  I l l l j l l ’ l S s ’ l I l s ’ l l I  III 11 .110 ,11  \~~I s / i  I ’ ’  l.~. O O l t l s l i  .i ’ . i i . s u : ~ l s s l  l 1 / 5 b 5 1 , l s ’ ’

‘ I l l s ’  5 1 1 5 5 1 5 5 1 1 1  1 < 1551  5 5 5 1 5 ’ 111.1 / Is ’ Ill 1 - 524 0 0 1 1 5 1 1  I l s I l s i s  0 5 5 ’ I s ’ ‘ . s ’s l l I I I l 4 1  1 11 ,151 41.11 1 15/  ,ll , I I I I I S ’l Il l  ‘ ‘ ‘~~ ‘ ‘ 5 ’ /  s l s ’ l’ I l l  s I - s I

II 5 0 i~I~’d I , II SI 1.1,2 I S I  I I’ IS .1 I , I )11 I 111/52 I I Is ’ I.i I I 52 I ‘.1 I I I I I I I I s ’ 11 II I- I I II II II I II I II I I l l I I 5 00 1, 1 I I ‘ I 1 is’ i’ ~ I ll I l ’s s O  Is ’ I s I os .1 ‘ ‘I .1 I I . 1

l l I I l s ’ l s ’ s ’ I I I I I  s’s’ l l l ll l \  , 5’\ ll s’ l l l I I5 / l l I , l I  5011 1k  s I l l  I l l s ’ ‘.1,1110111 .1- III I l l s ’ 5 , 1 1 1 5  1 1 1  1 11 ’ ,, II ,sl  ,I’ I l ’ . i S l  , , I l l  ‘ 5 2 5 1 1 5 1 . 1 1  ‘ ‘ I
I I’ ‘ II I ‘I ~ I I s ’ 11 ,1 I 1k s .1 I sI I I Is ’ Il l I IS 1511 II I ‘I 1 I I I, ‘I 5’ .11155 1 I 15 1 I 5/ 411 .5 I I I 141 5 I Is ’ I I ‘ I I I 1 5 /  ‘ ‘I , 5 SI 11 . 1 I I , ~t 1,11 I s ‘ss , I - .1 I : 1 I .1 5 ‘ ‘I III, ’

‘ 11.1510 ,11115 ’ 5 / 1 1 , 1 1 1 1 1 5 / I  IO S IS I l l l s l s ’ I I , l k , ’ I l  II s ’ . , l I I s’ l s ’sl l l l s . l I l ll I l s , I I S I I I I I S I 1  I l l s ’ ! 1 1 1 1 ’ ’  II I ’ S’ sI , l 1 0 l I l / C s i  , s l s / I ” ,1, .l / 1 . - , ’ i \  ,l,’s’ll

I I I  II’. 1 1, 1 11 11~ 1 1 ‘I l l s ’ , I l l s ’ \ l  I - I I I  1(IS s i  1 1 1 5 , 1 1 1 5 1 5 1  ,,‘~l sl l . I11 1151

a 1.. • 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

IIl Il,’411S iIs ’ ( I  hsI1IIs S IS1I OI I 1 ,S I I I I I11  sourk’ . 111(1 rs ’Sers I I I r  ( i I is ’ rs i ( l i ) I l  ib se rs ’ ilItie lo s lIl k 5 1 1 1 5 1 1 1 1 1 .11111 It ’t5/111.Ils ’ t111S% s Ps’I I t l i I( l lIg
I l l S  1 41 , 1111111 ,

I h i s  s l u . l l l l l s ’ I l / , I I I I s I I  Il ls 1 0 / 5 1 1  , I S S  I I I I I ) 1 l 1 ’ . I l S’Sl l’s I l l s ’ ‘ I S I III I I I  s ) 1~ ’ , 1,11 . 15/” I’ .1 I I I I I  - . . 1 ’ ’ 5’ ’ , l l ,11 t1  I’ s’ I / s I ’. ‘ I I

1 1 1 1 1 1 . 1 1  s l l l l s l l l l s ’ l l’ l l l  ‘ ‘ I Is’ l l I Is ’. l t ) l s ’ , l lks ” ., 1 5 1 / I s  Is 1 5 1 1 5 ’ I l l s ’? l~~
1 1 l l , l 5 l 5 ’hl l l l l l s s ’’.b I l ’ s ’

~~~~5 ‘ , , 5 , l b  . 5 5 5 ’ ? . ’ s1 . ’ S s ’ 1 1 1 r 5 ’ S i  ‘ 5

1 5 ’ ) ’ I . I s l _ ’ ll l’s l I sk  1111 s I lks ’’. l l l s ’ss ’ s l . I l l l l I / _ I I I I I I I  5 0 , 1 1 k ’. 5’’S s ’ ,IS , I l l s s l l  s I  5 1 1 1 1 s 1  ,‘ “ .Ii I II  I ’  / ‘ I I I , ’ - s  l s ’ sI .1 , 1 ,’

00 l I l l ~’ I s ,  ‘I 1 1 , 1 1 5  1111. 1 .1’ s 5 ”.’. ‘I I l ls ’  I l S  I I  Ill ‘05 s I ’ ’  I Is ’ . 1 1 5 .15 1 1 1 5 1 1 1  I II ‘ ‘ I l l s - I  , , l ’s ’’ / 1 51, I’ . I~ I ’  i ,‘~ ‘., ‘
, , ‘ ‘., ‘ s ’ I

0 , 1 5 1 / l i !  Ills ’ I l I ks ’s . l os s ’, I l l s’ 5 5 1 1 1 5 / 1 1 5  I I ?  l o s  ‘ . I I l I I , Is’ l l I l s  l / l ,l l’’ l ‘.s’ s ’ ’ I s , l , l l S  ,‘ I I / I  I’ ’ 15  I t i  I ’ .’ . 1 1  I ‘ ‘ ‘ ‘ ‘ 5 ’s

I ’  s I I I ’ , 1 
~‘l” 

1 5 1 1 1 1 1 1 1  s I  ss’ s l  1 1 1 1 / 1 5 1 ’ .  III III.” ., ’ i / s I ’ . .1 lI s I II / / Is Il l s1 5 , 1 1 1 1  o l I C’ ., 5 / I  I -s : ‘ ‘I 1 / - - . 1  - II ii - I ’

ll I’ I 5 , 1 5 / ’ I l l s ’ 5 / 5 1 / l I !  .11  I s  I 5 , 1 1 1 1 , ’ ‘ 1 /  1 , 1 1 1 1 1  I.i I l s I s  I l l  I l l s ’ 1 1 1 , 1 1 , 1  I s ’ s I  I’ - II 5 5 ’  Is ’ ’ I ’ ’ - ‘ ‘  s ‘ I 5/ I’ ‘. ‘ ‘ ‘ II,’ ’  I l l

-- --- - - .- .  - ‘ - -5-- ‘



V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5- _ - -- -5 - -
~~~~~~~~

--- - -5- - - - -

-“ : 1 II ’S’l I 511 ,l 115/SI II I I s - I I Is’ I ll , S l’~
’ I .1 I I I Is’ I I 151 I I , I I Is ’ ‘, I 1 .11 5 I i , ’l SO .1’. s .sI ol ~’ , os ,l5 .111 I 1 I 5 ‘I 1/551 l’s I I 5’ ( I 11141 5 s’ ”” I II 5 )0 151111 0 5/I

“ 
1111.1 115 ‘.l., l o I S I / s ’sl Is l s ’5 . ’ ! I I l 5 / 1 I 1 ‘I I l l s’ 1 1 5 / 0 0 1 )  s’ 5 1 5 1 1 0 1 1 ’ i l s ’ 5I 15 1 1 1 1 . I his ’ ‘.I15’5 / l I l s’ si  51 11/ IS / s ’ ,ls’ lI s ’ \ t 5 / I I s !s’ sl I l / I l l  I l l s ’

‘ I, 
‘, l l l ks  1 1 1 1 1 1 1 1 1 1  I I I  l I s s ’ 1 1 5 5 1  III \ , l lI kI , l l l, “0 .~ h ) .ik, I 1 1 1 1 1 5 0 0 1 5 5 2  .5

‘

, 
I I I  5 I I I5 I I I I I ’ l l , ‘.l\ I I I I I I I I I? ls ’ ’ i l I l I I o s l S s ’ 11,11115 111 ,1  1 5 / 5 5 1 0 1 1 115 ‘,s ’ l l s ’’. ‘I 111 )0 11,  I l I s ’ s ’ l l I l 4 1 S  .11 s,’ \ s ’ I l  ‘ I I l ls’  l l’ .5’ I  “~ 1 11 ’

l , s s . l l , ’ s l I / I l  I l l s ’ 1 1 1 5 1 1 1 1  ‘ . 1 5 1 1 1  .1)1 1 1 5 5 ’ ~ , l l lk t’ ’ l l  S h I l l  11 , 1 5 5 1,1, I l  1 1 1 1 1 1 5 / ’ .  . 1 1 5 1 1 1 4 1  I l l s  ‘ 1 1 5 5 /  I / 1 , 1 1 1  ,l ,’ I i s’ F 5 , 1 1 1  I II) , ‘ O I l  . 1 ’ ’
I’ 11.155/  bl s’ s’ l I  s’ llIIIl’l~’ l s ’ sl I hi ~’ I ‘ i ’ ’  lI,,’.~, l(,’ s s / ’. ’ ’ l l  , , 1)111111 h l l ’ . ; i , l l 5 / k .  \ l) .ik , II 50 ,15 5 / , l I l 5 /111515 ’ sh / 1 1 0 1  t l u s ’ ‘ .111515

‘ 
I 5/  I I IS S I  111115/ 5 II ‘sI I s ’,Ill I I I I II I I I l Is ’ ‘ O i l  ‘II I ,l I .1 \ ‘ ~ ‘ I I I ~li , ‘II l~! ii, ‘I l’~’ 5/s Ill I Ill 11551  SI I I I s Is I II 11k ’ .

11 ,1k / I . s I l l s ’ I l l s s ’ , 05 .15 . l / l l h I , 5 ! i / 5 ’Sl l’s Il ls ’ ~~~ 1( 1 5 5 1  .111 / )  I II’.’ I I . l \ l 4 1 . 1 1 1 1 1 1 1  s \ 5 1 s ’Ill IS ‘ . 11 ,15 511 Ill s ’ , ’ I - ’ i  I l l  1 1 4 1 / 1 1 5 ’ 1 1 1

- 
“

~ I I  l ll l , l I  5 5 / I , l O ! I l l I . I I l l ) Il l l l , l O l S ’ . i lI, : ll I l l s ’ ( 1 , 1 1 1 1 5 1 1 1 1 .

‘S 1 ) 1 1 1 5 ’ I1~s’ Rs’l ls l , I ‘ I l l  (5111/1,111 . .11151 ( . 1 1 1 1 1 5  P 51 1111  15 551 ’  PROJECTIONS OF Iv’lISSOIJRI RIVER

~~ 
S I ll’ .  5 0 / I S ’ S I / l I l l s s l l / 5 / s I  h~ I l l s’  11144 I I I I . 1 1 1 1 1 ’ , !  5. I 1’ CO M M E R C I A L B A R G E  T R A F F I C

, 0 .1 I I I ‘I I l~ ’ 5 / s ’ I l s ’l ,ll S I  1 1 1 1 1  ‘ I  s’ l l s ’ I i s l s 5’ 1 1 . 5 1 1  l~ ‘I I l l s ’ s l IS’.’ Ill I

“ S R I / s I  tI, s ’I l l , I I l l s  ‘ O /  I .1151 1 1111 1/11 /15 /5 !  1 1 / 5 /  . i l l l l l l s l l / , I I I 5 I I I  ‘511 ’ 55 1111 1115/ 1 1 1 1 5 / 4 1 / 1 1 1 1 4 1  4 1 5 / l l 5 / l , l l 1f , , l, l s ’ l l ”  ,IS 10 .1515/ s s’ I l’ .Is! s’ / . t ’
‘
~~;_ I ! Is’ I . II I Ils , ,. k Ii ,. 5 , 5 1 1 1 11 ’ 11 5 5 1,1 .‘ I s ‘I I ii II l l I l l I I i h OI5 ’’ I 1 1 1 1 1 5 , I 115 ’ I I .1 / 1 1 5 5 5  I ‘I k 511111) s ’ l  Ill 5 55/Ill SIll/I I II I s ‘ . Ils ’ s’sli,

. ‘II s 41 ’ ‘Ss ’ I 111 5’ I  , l  I I, Ill 55 I l ls ’ l~’s el ‘ 05 , 1 ~~l I I I 1,1 F i t ) I ‘ II I l us ’ II ‘I 11,15 I5/ . l  I I s Ill Il l I I Is’ \1 ~ - s  Il I I I 0.~ 
- i II I II i lsI I I ,l II .1,. 1 5/ 1 I I s ’

I , I I I ?  0, 515/ l o l l  S jOsI ’ .s’s I ‘I ‘ I s ’ s  I/I 5 1  ‘ I I I  I ~‘I. II 1141 .1 1 1,1 11. is S il I I’ 415 /115’ I . 1 1 1  l Is ’ s Ill Is ’ ‘.l~~
’
~ 

Il ls’ O.I15l s” . III I I’ 115/ S I l l s !  1’ 1 1 1 / 1 , 1 5 / C  II:

; 
‘ 

e ls ’ , I / I s ’ 1 / 1 5 5 5 . 1 1/ ’11 s11lj1,1 11 , .11151 5 l . l 5 1 4 1 . I l l l l l l . 1115/55 ’ 15 5 5 / I ’  111515 / I  111,11 1115/ 5 / , l I l 5 / I l l S l l I l l S  111.1) 1 5 . 1 5 5 ’ l O l J 5 / l I 5 5 l l o I 5’ ‘ . 141111 1 1 -

“
1 ‘ 

5 5 5 1 1  5 .1151 I .5 I 52 ‘ ‘I sIC I I I I 152,1  I I I I .11 II,’ I I S 1 Il I 115/ ‘.1 Il ls! I0~~
l1l 1 I I I’ I l l s ’ ’  I I Is ’ I’ I 5 / 5 5 1 1  I 115/551 5 .11 5/ I s’ ‘Is’s I e~l . .1 1151 1 5 5 10 1)0 15

‘ 
S I I I I I I 1 I 5 I I 1 I l  . 1 1 5 . 1  1 1 1 s h 1 1 5 1 1 1 . I l  00 ,1/ s’ 511 1) 111) , 1 1 1 1 I 0 1 5 1 5 5 ’ sl ‘ . I lS’,llIl 51 / l s ’s I I l . l l 5 / 15  s’ \ I0 I ’ s~~ s’1I . I / I  1115/  5I05 1II, l l ) !s ’ I, II l.ll ll ls ’ ‘ . lJ I Is I Is ’

~‘~~; 5 ,1 /  II I II I’ III , I I s l I  .111/I 55 I l s l l l l 5 /  s 1 ’ l l s S ’ l  5 ,~ I II ‘II , .11 1/ I  I s’~ I : II 1101. ‘ F I l e  5 .111155 . 111150 51V ,lll,11 11s ’ 1 , 1  .1 l’~’’ I’ ‘~I s II / 1 / I  1 5/ 111. 111 .1

“v. lul b l l s 5 / l l l s ’Ill Il l  il us ’ \ jl’ .’ . , l i l l l  (Is ‘I  Ill 1115/ lI11s’rs’’ .I 511 sls ’s’ .ls!e . 11111 slIl!V ( 1 / 5 5 5 / I l l  l ,IslIl. l l 11.11,1 I / I l  l s ’ 5 / 5 / I l i  \ s ’ , l ’ s

I;~-
- . Ii I I ’ S !  5 / 5 1 1 1 1 1 1 1 1  .11151 1 ) 5111k  ‘.I,ll) IIl/ ,IIIIlIl t i l l  SI l l  I ‘s Illils ’ 15 /51511 1)11 1 , i l s s s  11151 5 Os’ 1155/5! .1’. SI 11 ,1515 l’ I 1 1 1 1 5 ’s . l’ . l l I l / .! 1 1 1 1 1 1 1 . ’

~S~
5/ 

5 I ‘ 1 5 5 1  s’ s l s ’ l l s l l I lg  1 1 , 1 1 1 1  51 115 ( II) . 1.1,. Is ’  S t i l l s ’ ? ’ .  Os ’ i  ~l , 1 1 5 5 / / I s  11151 :III ,l l l l l l l5/ I l Is. I ! s ’ s s s ‘ ‘ s ,  ‘ i ,  s !S I I . l s l I s l I  .1’. 111 5 /

i_si \ C l ’ l  . , l l / s I  S l) ,lk ,. 00 51’. s l l l l l l ul r l /s ’s t  Os Ills’ I ’ 14 1  1 1111151 l / , I I ’ l I l l I s ’S lgs ’  I I I’ . I l l l l5 /, Ij l 5 /~~1IIsl’ .  sIll 115 1 1 “ 5 / I 0 1 5’ ’.s’ llI  .1 ‘ . 11 11 10 15/

—~
. ( 5 1 1 1 1 1 1 1 1  \ s ’t I l ls !  l I l s Is l I l l e s I  is I l ls’ 1 1 1 - l5 I 111,15! ( ‘11 1 1 1 1 1 1 1  

11 111s’ .15 1Il I l . I41 5/ r 5 / l s I l i s l I l s l l i Io , 51.1115 s / i l l s ’I ll l Illls ’ I l s ’IIli2

‘ ‘ 5 -s ’ I .  I I I I ’ .  l l l I ’ I ’ ’V C I l l s ’ II ’ . s ’ S l I l’ . lS I I l l 41  Ill s Ilks ’s , I s ’Ss ’ I IIls ’ l l I,  1 , 1 5 / 1 1 1 1 5  s ’ l115/ I  1111 11 1115/ 5 / s l l 15 l 111 5 l1 . 00 1111 i l ls’ 55/ 511 11 111,11 / 1 1 5 /

I 

11 151 s ll .I lI llel  l I l I l ) 1 1 1 0 s ’ l l l s’ll l , so .15 s’ II I l l IO Is’Iesl Ill I ~Ilo I . II s si l ls l i l ’, s / I ’ SI P1115/b ‘.t . I I l s l l 5 /S l l II’s’S l l l l Is ’ I s I  I’s ’s’ / ’ l l i s ’ s I l l s ’

: 05 I ‘ II  1,1 I 
~
‘
~l II II 5/ I 1 1115 Il l I Ill I I 1111 151 II Is .1 I 111111 ’ 15 1 he s’ I I 5 / 5 /  I Is ’ s’ 1515 115/ -

~
, il52 51 1/ 111,11,1 ’ .’ 

‘ 

.15 hIss’ 111115/ 5/I 1II/ lO S l IlCIl I 1’ 52 .5 I ‘ .1-
. 

-
. 

II 11,15 14151111 111 \ S s ’ l C  l s l  05/ s’\ Is ’ I I s l s ’ sh l llo ’ .I reSl l I l  I I l / I l l  SlI l l l \  P 1 5 l . I I S ’II I l l s ’ ’ s ’ i s s l  5 ’ II Is s is lo  15 .11 0 15 ’ I s ’  1155 ’ ‘ . 5 5 5 2 . 1 1

.
5
’ 

1 I I S SI 10 ) 0 1 1 1 ,15115 ’’. Is I Ills ’ 10 15101 5/ 11 1,

~~ 

\ 1 5 1 0 1 1 1  I ,, l l l l l l l ls ’ l s ’ll Ill I Il lS ~~~~ s’ l’ l ls ’S’I 115/5! 10 I l l l l 5 ~~~) Ut I l ls ’ ‘.s’\ eI,lI 5 I I I e I I I 5 I I ISs ’  Is ’s’ I l I l Is l I ls ’’. 1155 ’ s ! ,  Il ls’ ~‘ll,lI .l.

~ - 
Os 1111 11515 151,1111 III .111/ I  105111k , ls I l) l I l/ , l l l l’ I l  1 , 5 1  1115/ 1 5 , 1 5 1 1  III ts ’ l ls l i s ’S SIl l s! IIII1I IS I I I , ’ I l s  III .15 .111 ,11115 ’ 51.11 .1 055 /5 1 11 15 /

‘ 
Il ls’ 5 1 1 5 5 5 1 1 1 1  I I( lss’ l  I 11111 1 5 1 , 5 1 1 5  ( l lV  I,’ I ISIS I l ls  P1 11111 P 11111,1 5  I .l5/ l l ’ I S  Ill s ls ’ Ierl I l I I1I l l41 I l l s ’ ,1 10 10 I 1 ’ .Is 115 ’ ’ ss I5 s 15/s l

I I I l l  \ I h 0 1’s l l u ’ 1.1 1_ ’ • s l lS is ls ’ l . l l I /  ‘II il ‘ ‘ 5  50 ,1’. 1 1 5 5 1 1  III 11115/ I  55 s ’ ? I l s ’ Ill 1115/ Is ’s’ l I l l ls l l l s’s S i~’ l , h~’,l ‘ .1114115 —0 .11115 ’ s’ s l I / l I . I b s ’’. ‘I

:~~~
‘ 151, 1 1 5 1 1  1 01111015 ’lIlS , l l lslllsIIlIi52 1115/ 1I ,1 ’ .sl l olllI ) ‘I s’\ls’IIs l ll1i1 1 1 1 1 1 1 1 5 ’ 11 . 1 l / Is ’ , 5511115 ’ 1 1 1115/I ’ .  1 0 1 5 1 5 1 5 1 5 ’ sl .1 1.111/ / 5’ III I l l / / I s

‘ 2~ l l , l S l 4 1 . l i l s ’ I l  51,1 I l ls’ I 11115/s 1(1551 , 1 115/Is ’ 5115/ ~“ h ills”. st I l I5/ s l111111 . .11151 11150 s’s I l I l I . l l 5 / s , 51.1 1 111 s ’ I l I lO l l , l s l s  55 ,ls ~Is ’o .115/,!

5
. 

1 1 5 1 1  1 1 5 5 1  lo s’ ISo s ’ s ’lI “II ,lIl’S ( IS 511151 ( 1 , 1 0 1 1 1 5  IIIIIII I 1 1,11 11 , III s les s’ ls l Io l I l i ,  1I I I I5’s l I I I I lS  1~ ’ I ’ l l . 0 1 1 1  s’’ . I l l I I , I ls’ ’ I s ’  Il ls ’

II ‘ I ’ ,’ s’ s’ I l  I, S I l l s  I ’ l l  11151 I l l s ’ S 1I I I1NI/ l . I- \ , l l l l l  I 1,1 5 1 0 , 1  5 5 / l I  21111 1 .115 ’ 11 551  0 15/1 1 151 5/sI .  S i l l s ’ s’ 1115/S . 1 / 5 ’ 15 ’s h / I I I 5 / 5 l  I I ’ ?

‘. 
sI l l s ’ 11 115 ’ . .1 , l l s I , l l l s s ’ III ‘

~~ 5/ 1 1 1 1 1 5 / 5 , 1115/ 111,1111 ‘Is’III 1111141 .15111 415/ lo lSI l l l l l I lg  I0~~~I0 Il’.5’5 , ‘ O I lS  1’ I1 1t 5/5/
~~

11
~~ ’. 

5’ \ b 5 ’ I l5 l l l l iS

I 5 5 5 ’ I I 5 ‘I I S 5 15/5/11 1 1) , l l?I ‘ II I I~I II I I II 15 ,1  I 111115 ”. Il l I his ’ 5 .IIle\ I 11511 I .1 I III I I I I 115/ I II I II I 5 ’ .1 I 5’ ‘.111)15/s I I ‘ I II 1.111 F I Ilk I I’ ‘OS II’..

5111,115 ’s s I  i l i s ’ 1 1 5 / I  Il l s l I 5 / . I I s’ 1 1 5 . 1 1  5 1 5 1 5 1 , 1 0  l 1 1 , 110 15 ’ 111 ’ .  .111/I 11111 51 Os’ 5 / I l I l ’ . l s 1 5 / l 5 / S l  111411115 15/1111 ,1 11 ’ .  11111 5 , Ii,’

1 1 1 . 1  1 5 / 1 1 1 1  I Il lIl l ( I IS I l l s  I~IIl III . 1 1 5 ’ l,’ ssl l l/ s ’s! , 111511 I l l s ’ 111 1115 ’ 1 1 1 1 1 I5 ’5 / I I I 1 I IS  I’ ’ i  .2(IU() .11151 , I1 . 1I s ’SS5/I1II. l I I\ l 5 / j ’ l s’ s5/I I I

‘ . l i / l i II l s , l / l l  1 I ’ s ! o l s’ IlI’. .115 /  l’l s’ I l l / /  ~ l 1 I I 5 ’,’ Is ’ s l , .lllsI 111.1 1 5/\ I I . l l lsI I .1I11 I115 ‘‘I Ills’ ‘1511 s’slllllsul5/ ’, 1~ s . ’~.’ 1’1 I5/ ,~~5rn’.

- 11 , 10 l’5 2 , I I I l ’ l l  1 1 1 1 1 ’  1 1 1 1 ’ .  1 / 5 . 1  I’. I l / I l  ,,‘s ’ l l I l l l l l l l s . l l I S  j l l s l l I l s ’ lI I I  , I ls ’ l l l l s ’ I l s l 5 / 5 !  i’ s ls ’pis’ l 1115/  Ilke ls s I l l s ’ ,  111111 I l ls !  l , I Is ’ ‘ ‘I

1111 ’ .  1 1 1 1 1 5 ’ 5 111,1 1 ‘I ,ls ’s~’I 1 1 0 1 1 1 5 / 1 1 1  O S l I I s ’ l l  OS S IS P l l 5 ’ . 1 5 , 1~~) s’ l I . I I l41s ’ 1.11115/I ’ 1115111 I l l s ’ ,I lo s / l l s l b , ,’ l~’o~’l s ’ /  l i l l il l s ’ 55 . 1151-

11111 S ’s l’ l i’  11111 . , 1 11\ 1 5 , 1 5 1 1 0 1 / ’ 00 ,15  l , ’ l l I I / I l , I l s ’ s h  l~ ’ 41 1 15 Il ls’ 1 1 , 1 , 1 1 5 ’ I / , l /  / Is ’ Ps ’ I l I’ l l ls ’ Is ’ 5 / 5 .llll,I1l,Ill I l l s l  I s ’S 1’.II ’Il s 1 ?  I l l s ’

c \ l 5 / l l s l , 5 I 1  I I 11,15  11/,111 ,1 11 I ’  I ‘1 . l l lk l I Il I . 1 0 1 5 1 1 5 ’ 1 1 5 1 1 1  . 1152.1111 ” l s’s l I I l l . l l s’s , 1 .11 .1115 /  111 1 1 1  .ls ’,. l’ l llll s’ l l . l l l i / l l le  s l ’ l l s l l l l’ ’ I l’ , 55 Ill

S ‘ I  1 5 1 5 1 1 1  III I lls ’ I ‘. 1 , 1 1  I - - ‘ i i ’  Si ’  ‘II S ( I / S  I, ’ ( .10 I l ls I ‘- ‘ I l l ~ los ’ 5/55s’ lll

1 ) 1 1 1 1  - . 1111 1 1!s’o ~‘~~‘ ‘ 1 01 1 5111  uI . 1 5 5 1 1 5  I l l s / I  I I  ‘.11 . 50 1,1 Il ~ ’ I l l s !  \ l ‘ .51 ‘ 1 1 : 1  ‘ 1 5  5/I 0 . 1 1 5 5 /  1 1 . 1 1 1 1 . ’ ‘~ 
I l ls ’s’ I Is Ills I ’  I / 151 1 so 5 / I s’

I, ’ , ls ’ ,II l s  ‘1 1.11 5 . 1 1 1 15 ’s , I l l s ’ 1 5 1 0 1 1 1 1  S I l S I  / 1 1 1 5 / 1 ( 1 1 ’ .  1 1 1 0 5 5 1  le. I I l l l l l  l’ .1 .5 ’ 5i ‘ ‘ I I  I ’ s / I  l l Is ’ l I l , l s l s  I I l 5 / l l l s !W1,! I I I  l0 ,Il,lloI h Ils s’\ Il.I’

11.1 . 111 1 1 \,‘l 05/sI ) ‘ .lIlOIl / llIs ’ sl III Ills ’ I ,1 , I I 52 IS’ ,S 105 11.11 1 5 0 1  ‘ ‘ I  1 1 1 5 /  1,111 ,1 ‘I l’I,ll us’s’ 11.11 115/ 1,1 iIo~’ 5/ Is”.’. ~ 11 1sli l5/l

‘ . tiu , l. l ’ s  I s i s  I l I l l I ls ’ III.’ 1 ,1. l’ ’ I S  1 1 1 5 , I I S s ’s! III 5 / 5 1 1 1 ’  I I I  141111,1111141 III I l l s ’ I I I I I I I Is I,l ls’ ‘ O i l s  - ‘ ‘ I I ’ S  l I l s I ’  . l h 0 I O l l s ’ s l  I l l

‘ ‘ 1 1 1 1 1 ? ’ Ills 1 1 5 5 5 1 105 , I l l l l I I l l I/ s ’ll ‘ ‘ - l s ’ , ’ l  lI~~5/ l I - l l 5 5 / /  11. ISI ’  Ills ’ Pl1 15 ’ s i~’~l \ Ils ’ ., ’ lI u l R ,us111 4 1 1 1 1 5 ’ .  Il 5 1 1 1 5 /1  I s ’ I  15 1 5 1 1 , 1

5 C u l l ’ ’  I l l s l  ‘ Ilk s/ . l lO l l l / , l I I , I l1  1 1111 1 5 ’. I I s ’  .1 s l , l5 / k ss .115/ I  , I l O I O I ls ’ ,IIlIlll ‘I  Ills ’ 1 0 1 1 1 1 5 / 5 1 5 / s I  1.115 111 4 1 l s I S 5  I Ii III 111 1. 11

~o , I, ’ I l l  los 1 1 . 5 1 1 1  I k’. ‘ 1111 5 1 , 1 1 1 5 , 1115111,11110 115 ,Illl s’I.’ , I l l s ’  1 I l I b s ’s! ‘S I l l s ”. s ’ ,I llllIIs ’l5 ’ l , Il 55 .ll 5/155 .lS l i l t  Ils I’’ I l . l l l i ~ ‘II

. 5  I h IbOS s ’ I ’ I 52 I.’ 115 ’ .IIIlli./ I , i s l ll l I I ’s Ill I l l s ’ 5 5 5 1 ,111  S O l l s ’l,’ S s ’I 1 1 . 1 . / I  t I u s ’ \11’.’ .IIIIII I( Iss ’l , I ‘ I l l l s l ,’, Il I , l l l  II I 1111 1s ’s Is ’ , I  11 1 1,11

_ _ _ _ _  --- - - -~~~~ -‘ ---- 5- —--



FIGURE 61

NAVIGATION SYSTEM
ON TH E M I S S O U R I  R I V E R

.
.>i 1 . ’ 

‘ ‘1. ’~~ 
~~. 

‘ ‘ ‘L’. 1
1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I H --

-i “i ‘ 5
. -i

- . “ •  11 .. . - ,
‘
~~ 

5 , .  * — —

‘:1 ,, “
— 5  

.“ ,; ‘ .
.‘ .“— .- ——-‘-‘ -

L_~15 :. ‘
~~~~ 

‘ 
•.~•

• .1’ - , - , . . £ ~

/ 

- 

~~~~~~~

• 

~~~~

L EGE N D

‘“‘ “s,, ,,,. - 1 , ~ / 1 55’, /  ~ 5 1,1 1  SSO/l5 I S - ‘ [S  l E S s ’  /1 51, ’ // , ,,‘ / ,IC I s s ’l l l

- — - . ~~~ ‘ - 5 -  ‘ 5 / 1  OR ‘s A i I , i S / S  
~Csl ‘21’’ I s / / I s  • I’  - S1 ’ .l~~L

• 50 , 0)0 /1 ’  ‘i 0519 /1,11/ 0/ ‘-5 ’,’ - 5210.1, I’. ’ 1 ’5255 * ISO ’ s ’

• s c o ~ 
PE” 1251u” PS O DS5/ S A ‘~~~~ ~5’~ ~ ‘~~

P1 P 5 5 5  l l ~ S ’l’I AS’ S • 
1 5 .  ‘5/ L I D ’  “, 

Ss ’5~ 1’ ‘ I ’ S / 1

SIll s - / 5 / i  9 5 5 1 5 1 1 0 1 5 ”

______________ -5- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



r~~~~~~~ 

- —-‘—

~~~~~~~~~~

,- .

~~~~~~~~~~~~~~~

- — - — —

~~~~~~~

—- -‘- — -‘- ‘—- ‘- - . -5- ‘ - 5 -  . ‘  ---5- —-

I 11 115/5! S I l l s ’’. 00 , 1 1 5 1  1 1 , 1 1 1 1 5  1’’ 1115’ \ l lSss l I iE l  13515111 1111 Ills’ 505/ 15/  s’/ ,ss’ll Ilalk IOU per5/s ’n1 III Ille Up}’1l52 0 111111 15 thi~ ie.

0.1515 I_ It 11111 15 ’s l s ’sh t l s ’IIdS III Ills’ 5 1155,1111 I Ba s l I l— ~~
’ t l i ts’d I , ’ Fs ’ , 1115/ lilnit l1’.s’lI sS’ sis t,iss’d I l l  Ille p rs l j s ’ sS t ls l l l  s ’alue,

SI l ls ’s 0 ,11 415/ t F ’. it t ls ’ r5 / ls i l I s o t ls l l l psS SlIld . ( 4 )  11115/ ar 1 5 4 1 1 5 / 5 -  ( I l / l I / S S5s ’ Is ’ 5 1 5 1 1 5 5 5 1  f o r  Iligh. lIledIlilIl. slIld I s s o s  5.11115 ’ s

51111 1 II’ 1/ 15( 1 I I I  5115551/I l l  l(.is’s’ r l I I s l ’ I l~’ .lh 1151)51 5 . 11511141 based ‘ ‘ t o  I l ls’  h Is l l l l l s’,iI data aIls! Ills’ adslpled I 0 1 1 1 t 5 ’ s ’ h s l l l

a l te r l Isi l Iss ’ 0.155’ 1115/Il l I ldS t slr I ’ 1511 l’he prs)j s’s.’ IIIIIIS are 0IIIIII115IEI/5/d. IsIget lIer 50111 1

lIls IsIr ical  si sl h si , ill Ii,ible 21’.. T ra l I ls ’ l l l l l l5 /5 / I iS I I1 S tSl r  Ills’
s ’ es i rs 2000 SilId 2O~Il) are s’55s ’11 115I1l\ 5 /5  I I 51 1)1l1j II5l1l ,5 Ill

Projection for 1980 Ills’ llistsIrical and I ~)S( I trs ’nds.
1) aI.1 t r su l l l  1115/ t~bIs’ 11.10’s ’ been s’s ,t lSsIl Isl siIs’sI I / i l l s

ill s’ p r s l t 5 / s’ I I su l l  les’Ilt l IqLie 5/111 101/ S 1115 1115/ f5/ lSiIiulfl S llip Ilgure 02 . III or ds’i’ Is ,  retles ’t t h e  5105/1.1 41 5/  p isujes ’tc d  11,111 Is

05/ Iss es’Il I5II)’ I l / lh5/s SlIld 4 1 / I l ’ . ’ .  prsldt is ’ I slrlgtt)aIIllg III 0’ .lIEieS. T ll5/ res li lt lng s’ l I lS  5/ 1.155/15141 11141 t lis’ 1114111. IlledlUlIl .

511555 1111 R ,j s i , ,  51,115/S 11515 Ills’ 5 ! l5 / , l I5 / s l  s’5/5 ) II5) l l1I5/ val idity, and 11100 ’ 10 F 1 1 1 5 / s I l 5 l I I S l  is t5/5/l l I l I I l Is’ l ld5/d I’ ll 0155’ In 5 105/ -

Si l ls ’ s I Fs ’ l l 5 /s’Ii, 0.1sls I l l s’s’ .  Ill s!s’IIIJIIsI SilId slipp ly. Ills’ s’SI1’lI1141 Il/C l’ll Iure needs 1 5 1 1  llaS’lg.ItlsIIl ulIl Ills’ \1 i’. s s l ’ ,s /  I

i,115)S/i Prlldtis ’( , lrI41Il lSIIl1l i i  Ill this ’ hsIsIll 1111151 lO s’ II’Sl lbs l s ’l’ - RiVer b5/ls los ’ SI l lS  (115

red Iü Il/i p51111 1 sI 11s5141s ’ , eithe r .1’. .1 100sl d UsS I lS ’s ’  ts’Ss ) UrsS 5/ The prslJec IIsl Ils 515 der ived SIIs)UId II5lt h5/ 5/s1I1S t rUed as

1)1’ 5/lId prl.ldIlCI. TIle soipp ls’ ‘.Is ls’ sot ’ Ills’ t ra l lsps l r ta l i s l l u  I’irIll I ll ls ’s’ s ls ls s l l  .15/lila! s ’s . I lrr5/Ils’s ’s ,. b ill rallici’ SI’. like ls ’
l l lsirks’ I is , sIb 55/1 1 115 5/.  1)1115 ids’d Os Ills’ 0.15111115 s ivalla hls’ 110 ralIges lIt Prs bahlllIl.1’ pEsI S’ lds ’d thaI presellt aIld

Ps IsS ible b’Il lurs’ IOU11Sp510ISIII OI1 1115/thl l lds,  \\‘illl all I l l5 /Fs’sIss ’ pl’s ’s’Is ’ I Is s’s.5lllslIIIIs’ , pslllI I5/al . .II1d s l Is l i l  Iret )dS and
ill ds’ Illansl, it ’ IIlSil k5/I I’5/s1t IIIs’ IlleliI’ . Sit ’s’ 151 he 1115/ I s~’ itIo pret ’ere nus’s Sslll ti lllls’ Is) 511015.1.115/ III Ills’ IUlure a’. 1115/5’

lilIle 510 1151 55115111 41 5/ in 1) 5/0 — 1111 1 s’s’’I’i, sIlpI)l5’ 1115151 511551 Ilas ’s’ ifl tIle PSISI. OIl Ills’ sI l l Ier Ilalid. I I  111.1)’ he 151/111, ,!

Ills 15/5155 ’ . T115/ 51111 I Ill 511 1)1/I)’ t I l l  barlZ s’ Iral t i s ’  Is a/sullied ds ’s lrahle to ds’s’els lp Os 51 1 5/ b 1s’ ’ . I l l l Is’s’s Ill d 1115111115/0

151 j t l 5 / l s’,l’.s’ at SI d s ’ 5 / r s, .Islllii 1.11s’ . T i l ls  Is 5’ Ill lSIS Is’lll 0/Ill) dll’l 5 / t ’5 / t 1I I ’s troIll Ss’ llaI 11,15 O5/s’ l lr [5/s] lo Is ’s 1 5 5 5 1 5 1 5  , It 511 ,

501 111 l l istsl r is ’Si I 105/lIds . ,  ‘IS 5(15 15 011 III Isiblsi I 27, alld so 1 1 11 Ilis’ss’ I’ l [ l lts ’s’IIlll lS , 501)15/Il 5115 ’ sll1) }0l\  111 ,115 sI r  lllpuls I I

Ill s’ Is ’5/l lnlls ’cu lt l ,oll l is’ l,)LI IlIIslk 1 / I l t h e  t ra nspl l r lat ion Ills’ I)ISII)I1III41 (11115’e55 . lIla)’ pr s)s’ Ids’ s’alliahls’ glildans’s’
11111ds’5 110s’S’ iIltiSl Y s l l ss ’ uss s’s !.  T lls ’Ss ’ 5s lns ls lera l lu l t ls  tend 5/SII)serIllIlli rL’as llt la bls’ s ’x pes ’ Ia l l s l l l s  5)1 50 .115/0 I 5 / ’ . l l l I l s C

Ill slII) I011l’I tIle 15 / I l ls ’ .  I’l l’s) sl I,iCI ,11l1) lI l.ls ’lI ‘.11’ Ills’ 1115151 s’~ lid, 115/5/d o l~~Il 5’1 l l I l I l l5 / 15’lJl IOS 1S’ ig at l , lll l0 l11’i~
s 1 s s’S

Table 127 - COMMERCIAL BARGE TRAF FIC ADEQUACY OF THE EXISTING MISSOURI

~~~~~~~~~~~~~~~~~~~~~~~~~~~ RIVER NAVIGATION PROJECT
Vear JJ .ength of Season~ [,,To I’inage Traffic

I (Sl un l i l s ) (1.000 Tons) I 1 .000 ‘fl)n’MIICS) 1 lIe 11515 115251015/ 5/11.111115/I III 1115’ ‘O h ’’, : 1  i R u s s ’l I’. S I ’ - i l , I I I ’ I

I’l~~ ~ 7 4 i~ l 5l’ ,2~~I ar ls’ rv s , l  Ills’ \ I l ’ . s i s s l ’ ’ i  River S S S l s ’lll , 50 1115/Il I’. 5/1111 ’

~~~ ~ ~ ~~~ 

I 3~ .6 4 iis ’cled ovilI l  Ilis’ (,rs’s II I ,1k5 ” . an d Ills’ 51 I 100 I s’ / / ~ s’
1115 5 ~ 7 5~ ll, 2 4 2  ~l/oI, I~s’,i5 \ .i\ SlIld \S’i IlI Ills’ ( lllt ( ‘ ‘ ‘ .1 l’ l , l l l l s  ‘ / 1 1 5 5 ) 5  III 111) ,i

I’l ,
~

’1 ~ 7 ~4 l  ,l5II ,4 2~ l l lu l l5/ s l I s ’sl t I l i l O  IllillisIll 111115 ,II IIOI1S III\ 1,1 los’ O s I I s ’/ l l lS i l l \
1 5 1 1 , 1 1  1’ 1. 44 1  1,51 (5 15 - - 

-

I ’ ll, I ( . 1 - 2  I 5l~7 11515 , 1111, 
.lv’.IllSihIs’ I s I l  5’IlIll lllsi l’ s’Ial 11 . I l ls ; O ’ I ’  1 .111 ,111  lu l l  Ills’ liver

l’)l,2 I 2 D I l l  s l,c’I ,1(43 105/ 155 5/el I  SI l l I l’S ( I S  SIllsl Ills’ 1111111111. 1 Ills e’.11111a15/ 55 .1’

I 5 2,317 sss .$ 23 I l l s ’ l e . l 5 s ’s h  I s ’  l i S s ’  Il1I!11s 111 tu l no Ill s’ IIIosI515/rSI I I / I I l  / 1 1  0011115’

lqb4 5 2, 5 5 2  I .l) ’?7 ,S’I ,’l -

I 2.272 I 111/  I l l S  sI eV5/ l to p l l le l l t  1) 11111 141 1115/ 1 1 1 1 1 1 5 5 . 1 1  ‘s 011 15l l / , ”ll I ’ 1S4

‘11,1 1 . 11,7 .114 7  11115 1 115/I l  l ’ ls  5/1llll~/ l 5 / I s I . l 1  II ’ i i / l , I5/~’ 0 5 5 / 1 5 1 4 1 5 ’S! 13 11 ,1110 1

151 1 1 7
1 -‘ 

-
~~~ 

- - 
111115 a I1I1IISIIIV 1 ) 11111141 t lss’ l s ’ s s ’lll 4 - 5 5 / 5 1 1  ) 5 / I l l ’ s l ,  ‘ 1 1,4

II III I I’ I5 ’ 
Ill I ’ l l / / l i  I01, ’7 , ,52 I1 n tIl15/ r 5/I Sul 1111111 ,105’ 1 1,15 Sli 5 2 1 , 1 4 1 5 ’ ,! ‘S  5 /  .2 4

11111111111 l s ’lI’ ., I ‘I .111 Ills I (‘.155’ ‘‘ 1 .110, 111 ~ l Ill I0 s’l’s’L’ll I

1111111.1415/ 111/Il l s’s 1,11 I / Il, ’ Os sI Il l l l l )sodIIs - up !’.’ l / l / / 5 1 111,1

Projections for 2000 and 2020 dl 150 11 10,1 1 11151 , .Ils ’ SI l u lov Il Iii 15110 Is’ I ~s l \ I / 151 , 1 1 is 5il

15/51 1111 III Ilp OsluIl sI . du15S ’IlhslIiIl d , ansI 15 11 51 1 I s ’ I l l l . l 5 / 5 /  Is

I 1 5 1 1 5 1 0  11 1 11 1 1141 5/s’ llt llllllIs 1 5 1 5 2 1 1 1 1 ’, II l I li ls ’ l 15/I I lg 0.11415 ’ ‘11515511 II) 1 1 5 / I l l s ’ 1, ,i

1 1 . 1 1 1  Is 111155 5 1 1 1 1  Ills’ SI Is  ‘ “ N I  RIO s I  ‘ .l l i5/41s’sI 111 ,11 51 5 0 , 1 1 1 1  I l S s ’ - I I l l s ! ’  ‘ II Ills ’ IllI S i l ;‘~ s ’ ss ’~ ’i II uI I Is Is

slI ’~ 11111151 .11 , ’ I t  1 1 . 1 11 Is ’ 5/ I NS III 5/.1Il los’ s ’S  ‘~
‘
~ 

I s ’sl lu 10 Ills’ du 150110, ‘II 1151 1.1111 1 111 ,11115 , SO Ills ’II .1s ’s 1 ’iitII I Ill ‘It) 10 5 / I s  5’ / i  I

1 1 1 1 1 1 5 ’ TIl t ’ o l I s t s ’s I I I ’ l l s  1 ,1 1 ’ 2111 1(1 ,l Il s l 211211 SlppI’ I lSSl .  ‘I I l ls ’ 51 ,OsS IIbslllt lSl l l . I I I Is pl’sIIIIlsI l l . It t l s ’  Is 5 / I O l l l b ’ I l ’OS’d

1 1 1 5 1 1 5 5 1  Is ,~ Il C I s I l s  / 1 1 1 1 ,  1 1 5 1 1 1  ls’ I l s7 ~ I t I l lS  , l s ’s’ l lt l l I /g  ~ l I I 5 / t1 \  u l t  ,,‘ll5/Illl5/5i1 5. ll,llllll e lS i l l l5/  1111111 ’ , 1’., 1, 1,151

4 1 1 5 .5 III I’ 1 1 1 5 1 1 1  S I 1 5 / I  1111 5111 151 Ills’ I110p5/I’ 1111111 , tI l e l011151115 ’ I’., s l s l l l s ’ pr(odlis ’l’., Ps’tE1115 ’Iltll prl l sllIs - I ’ .. 5111d ‘/ 15 1 .11

sI0t ’sllIS ’ l 0h l1 I ’ 5 11’ III 0 .11115 ’ ’ t,I[ 2 11 11 11 .11111 .2(1 ,211 55 s’is ’ h rIoIj ll s ’IS , 1) 11111141 Ills’ ~ .1’.I 1, 1 111 5 5 . 1 1 ’ S , t I l ls l lN lO s ’ I l I l sI

s l s ’ l s’l 1111115/ s I IS 1 . 5 / 1 5 5 5 5 ’s! 11 141 .11 lIllIll Is 11( 1 s ’ s’l l l. li i5/”  II 50 ,1’. 11 , 11115/ 11,1 ’ . 5111111 1011 I,l10111 ’IIS’sl I l l  Ilott Il a g s’ 511 151 Il l II ’ . 15’la 115 5/

Ii 11111( 1 II IS II , Ill 5’,ls II sS ,ISs ’, 100,1 ,5/ 5/ Ill Ills I ,l l Ills ’ S s’.ll ‘11211 111 1  lI l I l I , I l ls5/ l uu I Os’ ,1 V5’ l sIl l  11 , 11115  10 .1115/ I l l

‘I II,

.

.~



‘ - 5- ’  5-

Table 128 COMMERCIAL BARGE TR AFFIC  ON THE MISSOURI R IVER AND U, S. IN LAND WATERWAYS
FOR 1960 AND 1964 . WITH PROJECTIONS IMILLION TON MILES
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WATER QUALiTY CONTROL NEEDS
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data that are available Itave been obtained lul assulc iat Rlt i  seas ic ital e l lc ~ t s I t periods it t i~as~ usage During
with li m ited problem area s pc riuuds ic ice Culver or ex t r e l u l e  lui s ’ s fl i’s’s s t h e  hasi~

s l i e J m t t  h o w  IiIa~ he derived i r i l l t u  g rucu i t id  w i l ie l  ss i i i

— . ditierenl qual i t s ehi arac t er isu les T is occurs ill nun’s u iInorgan ic Materials
t h e  smaller s t r ea i l l s  ui l  t h e  h i g h plains

\ll l luuw itug or pere~llattng wa ler conta i ns dissolved \\ iiIeI quality dat ,i (eh el t t i c a l  I h ave heel cl h ia ihmed
sa lts picked up tru it t i  the soil attd roc ks ill the ear th ’s f ro t h uuau~ sau ti pluig s ta t ions  i t t  t h e  \h i ssu u i i r i  I t i s u l u  ucl i  LI

uiauitle 1 lie soils of the high plaiiu~ area ti Ives ie lt l co ntinuo uis bas is since l1I~ I - Th ese liasic dat a and
po rt l u iu is  of Nort h I)akuita . Suic ii l i  I) a ku mt a _ \e hrask a and projected dep iet i tut i s  sveue used in e s t i l l t L h i ig to t a l
k.LI i ,as make tutajor contributions t ic thte dissolved solids dissolv ed scu l ids c u t l c e t u t r a t it l i l s  i t t  t u t u ne  wa te r  supp lies
buildup c if  suir ta ce waters Salt coi ieet l t rat iohls l iDS ) are ~it a rea ui i t tc reasi i t g c hi lcer hi  is t hai  u t  agrk’uiiural _
inc reased wllen t h ere is a ci lh is ut i t puive u s e  of svLIer  domest Ic , an d itid isiriai c l ie i t t ica ls as a su lu ldd ut Wa te r

~v it hiotit :iii aecont pativlng list’ of the salt. as lor pollution The pullutiulll proh lett is related l u  ier lili,ers
Irrigation pesticides , and oilier cu t t i t t terc ia l  ch emicals us e not

\ change in t h e  chemical qua lit) ili,h~ result tro u t beet fulls e’sa luiated
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Large cattle feed lots add to the pollution problems of the basin , and measures ha~ e been initiated to accomp lis h
ef f ecti ~e contro l

Sediment t rol t i  Iughil ~ e l c u hihle s t I  i d  u .k and 1 1 1 1 1 1 1  s I l t i t u L l i l u u l  ii
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formulas for deterni i i iat ion oh sediment eontribuited to 2. F it  agricult u ral use. th t e hhii l i ls are generallr Irdllti
st realui ) low within the basin 700 ii) 1500 uut g i  I

All si reams transport sotuie sed inieufs resulting tro lui
t h e  natural erosion process. The ~ul is soul rm River and Te it tpera ui urc (‘r ileria
tllafl\ of t h e  I uihutaries ‘sic etc ItitlddV st rilailis at t h e  ti m e
of ~e t t Ieitten t However . t h e  cui ltivat ion aut d it iten s ive I F u r  domestic s’s z i tc r  supp lies . usua lly not
grating of erodihle lands undouibted ly h ave increased the desi gita le d
seehimen I hccaihs over natural conditions. u t  maits st ream s 2. For cu u id— w ai er fish eries . I he tna x it t i  t i lt te nt peru.
Pou r irrigation practi ces also edl ntr ibt ite sedi m ent ture cr iteria var y Ironu 6S ° tu b 70°F OIlier State
return flows to sonic s tr e am ut s Wi tile sed im ent load l i it t i lah iums are: (a )  N i  itiaterial increase in water
uhteasure m ne il t s fll Si reamii t luiws have been uuh uaiiued in tem pera iii re  ( h ) no more t ian 4°F i cmi i  peru t ire
recent ears t h ere is no accurate basis f or couii partso lt e ltange: (c I no t utore th i at t  5°F chiam uge: (d )  iou mIre
wit hl the st reat u loads in their natural state Modern soil t IllIn 2o r r ise for water  Ieniperai uires up t ic (c7 °I
and water c u c n se rv a t muhu i improved grating practi ces and an d a 0 5 °F rise’ hi ut i tat io ut ott te u tuperai  ma res abc s e
the trapp itbg of sedii i t en l in reservoir ,  are reducing thte 67°F
se di t l te i ut  Icc ael in time \ l issu)ur l River and in ntanv of t lte 3 For warm—water  fisheries t u e  Inaxililulit te m pera—
tr ihuuarv st reatt us I losv es er . lu cre are st ill many streams t o e  cri te r ia v L i rv  t rot h 7~~~~~1• in t h e  w i u l ter  ut t i m i uuh is
in the basin with Il ighl sediment concen t rations i hiat i i  a maxitnum oh LI~

i 1 F itt sum titer peril ills ( )t h e r
utt a ke tile water  unsat is factory  icr m ost uses Recent Slate himni t a i i o t m s are: ( a )  No n aier ia l  i i ue rease in
studi es t l a s e  revealed th at litany agricultural clt entiea ls. water  te i npe rauu ire:  Ib) a h i i t t i i  (11 4 h rise it slui er
sue ht Lis 5011k’ pest ic i d es atid herbicides. beeo mtte at tached te iutper ai u i r e or wa ters w i t h  te m peratures he iweeiu
to sediment pa r t i c le s and as such aie a lorit i oh streatt l  32 °F ( l td  ‘c5 °h : Ic )  n i  g ue u te r  than u i . ~

il l risc 11th
p ulluliu n w a ters  w i t h  tetu pera t ires a hccv c’ ‘ cS hh h (dl  ma’su —

t i tutmi ie it l perature rise oh ~~u l ~ durmn g s u lum m iue r

WA TER QUALITY STANDARDS 44J\JD muto i t i hls (h id 10 11 1 duiriitg V t i ter  periods I e ) LI

PLANN ING CRITERIA i i i ax iu t ummti  te l l tpera t i l re  a Id 01 c hlaul ge iii greater
t han 2 I per hu i t i u r
ilte StL% W sv Liteu qsiahits st~mclaicb svere es~a1-tli bedAll oh the basin Stales in haritt uc uty w i t h  t hte \\ Liter -

— a lter  Ilie coitipre hiensive Iramewo uk stui e h ’s was uehlQ ia l u t ’ s  A c t  oh I hc~ as atit en ded h ave developed _- _ uuuder ’svav Pr tu cr to thte exis te itee III Sla te  s ia i t da rds .en h icrceah le water  qual ity st Lhi ud urd s 1 Imese s tandar d s ‘ _cr i ter ia were es t a blished for f r at t i cwor k plattn uie pu~c c c t t la l i l  t hure e uit a n m e he t tme r t t s :  t listing ci ) present ah uel _ —

poses sv ht i e hm set Ilte luil lownie reqtureil le il is ihiL l i Liretutuir e benef icia l water  iuses W L l Idr  qualut ~ cr i ter ia . Loud a _ _ -equtal to  o~ are compatible wit it tIle estahhshcd StaieplaIt b r  nttp lententLilidln and et i lu rc e m i t c i t t  Ad ut i inist r; i ’
Ivater quality slundaruhs :l iudl l  u t the V. . i ter c l t i a l i l”  st a itul a rel s prc me r t it 5 diree teu l ‘

I u~ disso lve e l—oxygeit c o u ic e i t i r aumulm u oh 7 mm e I
i lls . il Ill ma snitp le uu h lec i l v es :  To enhance t u e  L lua h itv  — — — 
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eold sva ler hu s h ier ies Lind ~ tu e I lu u r lV(hr lt l V. ~it ei.~te h value ill time w a t e i  resu lu ice s . und t c c  es iah l ishi plIlk’S — _ —

I ishet es aitd oIlier surhace IL L i i e m ‘.h u m tIme pre v e hhuui m i l .  coi mlr tc l  , aimd a hzuieh t le lht  ml wa te r
2 A u  L i Scu  Li gu’ t o t al ei i s s lu l v ed—sul l ids c o m m c e n t m a t u u u m u  ill

pt u ntu o iu. 
500 ttmg I as desirable ( rec ummtnne utded i lm axi l i lu i t tI a. hu ~% 1tssc c I I r m i3LlsIil Sm _ k ’  huas ulevehilped Li’ a part
h i l l  el r i imkimi e w a i eu h and it~~ h i  I ~t)() inc I zis usable.

i d  Is %~~ lk’I Q i a l i t ’ s  St(hII i l ( I iL hS a set Ii Is L i t e r  qual ity
c A luit it  ill l ive de gmee s I I - )  icr umi •s t rea i t i  t euui pe ra-

ChI IC r m L u h i l l  hene h ic ia l  Isuier ii~~c_’~ I lie h t i l l c u s ~ lim e Is a
Iuue iiucrease resu lui t t g l romm t th i er u t i a l  t hus . h l . i lLIdS .

Su l I l l l I I i \  ‘I icc’ lu ,’u t e ’th i l l ldI l, i  _ _
I Ibese plaiunnu g di len a ss eme used ill e s u l u a t i m t g  ilie

pte se i lt  au th hu lu i re w L I te u q i t a h i t ’ s  i i ta i u aeet lm e mi i  I IL dul s t h u .
l ) tss ld ls ed Oss (lull ( r l ie ’lkl ,, 
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eq u i t s L l l e m u t  Il l “ sL ’ c c d i m u l L i l v  lhe uimei t t  isv all w a ste s w i t h
Li I3ihlLI ht e’tfllC(Il 0\v LIL’ m I De’um Ln ue h ( 1301)) re ui t icsal  if S5h i l t  u l c l t l ’V .J t i’i Iu s h u e i i e s _ nm t l s i  S I . u les m eu l u lue ’ .1 —

—, pe ic eim i h’s lu l ’cl l  1)0 peree im l by _ tJO() . 111th ~ pe mc eni h’s
i i l i I iW I i I l I I  ci  Ii c d ~ IlIli I ‘ ‘ —

h hle ‘s c a m  _ t) ,.(l S’s LII, es uah lmshied .us the pl. i i t mmi i i c  I I t L ’ l l u lt i
2 I c u V ,h I I I I  55 0 1  I i s h l . ’ l l e’ S t e qum re’ mlt ent s .uil ee nei — -

‘ I ‘ I 
‘ I h~e’ IIc.idhuig res u u l tn lg t t c i i t m  th i schi , i igc oh ime Ll ie c h ‘5 (‘k’

LII ~ t Ic , 
ssas es t i mm ia ie d tin iitd~istu a i  disc lma uec s h’s c um usut h er iu iu i

c c d l  u l u ’ i i i c s h u u  L5 I Id l  su pp lies muunu n n t uuu m r e q u u me — —

t h eir usua l d t t i t t est i .  ss as iC eq i t uv al eimi
I lIu’ b i  Is iii 5’ ‘lilt’ ‘I ut i’ s l Id  to 4 ne I

hblli p lex iu i e s  dcl t h e  V: i r i ldhus t~ pt’” h I t  Ihtd usui iu l  55 ( ‘ I L

l d I l , h h  I ) i s s , , I t u u l  hs ,c I f t j s  ( m I t c H .  l re ’ a ium i e t i i  pr d lce ’ ss e’ s c i  t h e  adeq u ate hu: i i t elh m i ug i t  spe. m . t

V. Lus t  L’ s .111t h ic spelled out in iii is si iud~ \ s  m use d
I I u i  d tc imi t ’ct Iu 55 . t i Cm sui p l ih ie ’s . t i le  ie q u i t re iu i e t l t s  h i e u e u m i  lilt’ te i mums ul esigI ILl t imi ~ ul. ’ v’ I e ’c i l  II e a i t t m e m l t  ,I t t ~
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t ile red l ieti l lul of waste Iuoidiutg (us ually a t t i i b l m ied  t ic Teuum pera l u re data hiave heeuu c bta iuted .11 several
eonven uu uc u ua l p r im uuar y . sec ihulc lar \ u u r l e r i ha m y  i r e a iu um eu u t  s t reammu sa i mup h im u g s t L i I i l t l s  SL i t h t i l t i le  r i s e r  basi n aitd iii

pri cess es [lie as s uim uipti hl u l ~s macI c hia i  im u du s i ls  ge uieual . t u e  ss a le i  Iemi upe ra lure tends 1 c m approach tile
w culel ti lt release t u ix ic  ou i uth ie t  u t m a t e m i a l s  ss th u t hue m u ~iseu ~igc daik .1( 1 iemt iperatures e \cep l  (IS ab l e c t e d  locally
liquid wastes iii such u i iO ( uih ti ies as t i l  c i cuhur a set l e  t ime by grouu ud water  amid i l uerm mu a l dmsch iarg cs 1: s uu uumai e s itave
water quality stamida rd s bee t m mmuade i uh t h e  e l l ec t s  u umt water  c h uma lu ty cut suig lc’ p.iss

c c ic lu itg s\ s teno  t i u r  t h u ermm la l— e l e ci  rue piusver plants
Thuere huas ituct been a svs ie i i iat i c pru dg ramt l h u ur obtant’

WATER QU A LI TY DATA iitg area-wide biuc log ie, hacte niohiug ical a utd dkslul ’seL h
c I \ ~ gcii data T h e  dala t h at are as ai lable h ave heeut

\~ Lu ier  qu al i ty d ata ob la im le c h wi t h imit  i lu c ’ basnu luave cht a inecl in a s scu c i a u i i t m t  with i prohheu t t areas Th ere are
beemt res pduns mv e to prhlhleills e u u ei uu u mu lered tm the m i s c  u t  tones 55 th hug lt c ulhibonllt  e hemtsi h ies i ut t i imediate lv d imw t l
w a te r .  l l i s uuc ntcal l v aum e l asid e ru nt hac tc i  u _ I !  amid h icc — s i r e a m m u  b r u c i m u  midst priitci pal waste outta l ls .  IIIaII\ a ui iuu ta l
h uc gical aspects , til e prillcipal c ili tcer u l~ is heemu t h e  heed i cc u s ai md s dlut ue industrial se ssc r s . ihere aue al su i
d issdlhLee h solids aiud sedu ume u mt c d l n c e i t t u L i l l u ’ u i s  as uhme ~ im uam ked Ii lc te: use s ill c t c h i f u cr t u t  dem isities t c th l ucwi i tg  h ieasr
a Ihect  duu it ies tu c . industrial. i r n u g a t uu i l i  and oI lier hem m e - su rfa ce m miiii ff u u f agn icu hiural aucd urhait areas Table 130
f m e i a l uses s un lm m ula m u/ es  t u e  u m u a x im l iu m uul  values fromit a c c th t h u cr u n study

Table 130 — MISSOURI RIVER WATER POLLUTION SURVEILLANCE DATA COLIFORM STUDY
OCT 1, 1964 TO SEPT 30, 1965

— 
Summary t O Mas imu m Values

___________- 
Stai u htmi 1 ( ) e t . -Dec. Jan -Mar. 

- ~ pr.-Ju ne Juty-Sepi.
((ol i tccrm Bacteria per 1(X ) Ml. I

~~u I t i s t ri _ \ t i _ uk I 2 _ ool i 2 51111 2 _~ ou S u i l S I
l i u s i i u i u k .  N l) ut k. I _ IillI 1 41111 I 2011 1 71111
\ ,hnk iu hu m _ Is. I).ik. t I l l )  t i l l  4 21 1i1 I 5 h 1 1 1
() um m ~u l m~u _ \ u I ’ u 2~ _ l Iu i i l  S i l i m l u l u  Sf 1 1 1 0 1 1

Si j u ’ s c 1 l I u .  Si. 2 S l i l i l u b  I l i l l Id i l l i  2 u l u l i l l h l i  i 5 l i ub I i l i
kaf l sa ’, ( ui\ - I’~_ imis . i SO i l uhi l I I l i l u l u l l  14 11 _ i l lS 2 4 i l i i I I l
Ic~j i c s .c s ( u i s , ’ s tu , _ “ I l l i l S I l l I liiili _ iIliil (,llil _ liIIli
St t or u m s ~l uu . 

— —
~ 511 lilhli I c i l I l l i l l  ~5 I H i l l

1, I’ .. dci  s.dI lc I ’ I lc g t i l t  _ u l I u ’ c i s  I I 0  s h,~~s I ,

Data ~c m t u l t s s u u l s e h  solm ds biave been t i h uu i mte e h  h r u m u m u  suu iuii iar uieel amid ehis cu siced in t h e  appeiudix ‘‘il~ clmu di cg ic
h alt) ‘ua ul lp h i l lg  Ic i a t u l c u l s  mum ihu e hasnm uumu a c o i t t i t u m i ug A m i a l y s c s  amid P ucc je c t i u l tus  As i l lustr ated ih l e u e.

basis s~mu ce I I~ I I t i h i / u l I g  t htese chui u t ime es i ium ma le d dms s dc lv ed —shlh ichs ec l nc e it l ra l ic i l l s  iut the g ruuu il ue h ‘ss ( i tems ‘ s a u r
p res eum i _ o e r a g e  u lu u l lh ah  t i d al uh i ssu ~l~c uh s u i h u h s  c i l u l ce u l i ra — I r c u m m u  less t l ia u u 251 to um id cre t lm a mi 4000 m tu lh i g iait is per
lions t t c r  c em ta u i i  key t d I c L h i I I i i l ’ , are shcuw m u ill laNe 1 3 1  l i ter .  S lh h h i c h em l t  gr muim c h — ’ ss a te r  qual i t y data have been
Sm u mmil u r  data ilci s l u t  h i  Lu l i u ca l  eO ih s t i t l u e iu is  s lIch i (is thuau uue d lu a ita lyied ih ur hlu ug h u lc u l h u e  basiit tic i de umt ih ~
su l fa tes . C Ilt (unLles and scc el unm i ah s ccip t ci u I L i l i h u s  L I m e ’ cle t er ut ura i lu i g quality t re ilc h s . exce pt iii a few local areas
h mtc hmi dled in time (uppeltu lix “I i ’ su l t i c ! u gic . \m1 _ i l \  s es atie l and t h ere is a basic umeed for iloure eh issu c hved — s i t h ids aitd
I’rhc ) ec - tu t d u is  hac te im d l lcc giczul  d a t a .  par um e ular l ) in ihte L I ICL IS  ex pert—

Se uhu um ie u ui d,it.i are a s aulab le  Irt mmm u mma t my s i rea m mi l lu lss enciitg large ss i t h id ruw al s b r  rni gal ioit
s ta t i t c i l s  (O uc h b r d d lu l  rese ls uim s edi ut i entat i i c im s i l l  LC\  s i l l  t h e
h,u- , Iuu liii se ulat a , ume pieseit lech lii ti le appendix WASTE LOADINGS
‘‘ll~ dr Iclicgtc .\ I I L I I \  ses a uuu h I’ r u i l e ’ c t m u u l l - , ’’ S pecibic n i—
bilIlliLi i Ihc I l  dli i special ui l id msshbl ve i l  ‘sIc h id cc cuu s t i i uu e i l l s  si tc hu l ime I i m u l hc r ‘u pes ut  V a t e i  p i m lh iu t i cu i t  at ic h l i leu l geiie ral
US bit ~‘ l m l i C m ~ ss a s t e ’s iiiiuie s’uas tes  :hui c l c he hrts Lime d ucc u urre uue e m us e hee uu descr ibed W bmeuc a ’s.uil ah le daiu
l i t uum i cuh .  ( I s uiul l  . luil s a t i s h a c t i h l  c i l l l u h u t i c t i t s  L u l L ’ cleiec ied sLL ’ i c ’ t i l t  a dequ ate to es i inmiule ssasic ’ kc adh it l gs a s s uu t l up—
t)’c ulhsc ’rv , u l u u u l m  .und app rdc pntal e c o r rec t i ve  Im l e a smu res are’ Iild ns sse re m ache Ic c heterm uu i i l e  assccc iaied w ater and
ta ken , Ite:u t i m lehu t u eu h uuuu emmme uu is .

( i rdc ui iu d w: ute i  us ( Ill ui m u pi mr t u i mt w :u l em ‘su pp ly source I lIs , h u i s t L l c l I I5 c u t i m d i l m c c m u s . I l l  t h e  Host pa t. lu _ use
serv ing tuu a ut y discs 55 u i i u u u u  bile basuit Grdlmiuiel .w (ilei heeii ‘s u ul , u le i l  ss i t iu  i i l leui i i i t t eul i  e s e u mis su ch .us
dh ualuI ~ is Ihuere lh dre t c b  L u b u i c d l h l  t d l  re sm i lc ’ m u i s d t f i l ue h:usilt , d ut , u i g l u ls  Iliucid r l umduh l  peak sd’L IS Iu Iu _ Ih inuh i i s l r i L ul Lhc l i s i l )
I ccr l ime nud Ist  pau I - t h is ~t I I lCd’FIl l i i s  bec ’ tm ssu l h t h e  im i ul  acc ide imt , l pol lu i t a mi l  spills i ihl ’tc c’\ c ’ m . t h ere J u L
u h i s s i c h v e ’il s i h ud s c b t t c ’ e m l u m i i l m o u l s  aiiul cc iuis ide r.u ble dl luta s e m u l d i m s  c d d i h t l i l l u u i b g  L I ic t l c h i t i d l l bs  deve ldcp uiti z i t t  ce r i .uii l ,IIc’Lis

hi , i s e been mihtai ned ill h um s hielu l h h m e s e  data  L u ic ’ ct lie h,usi ui
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T~ibIe 131 - ESTIMATED TOTAL DISSOLVED purposes icf f r a lm lewu l rk  pla ut tu i mlg hI( iwever a pl) iltt-h~-
SOLIDS CONCENT RATI ONS AT KEY pil imtt elescnipti ui ii i t t  thtese uieechs is b u m  s cc l umm i i t t u t us  t b

LOCATIONS MISSOURI BASIN m u icluiche iii t hmi s appendix
— - — 

1 970 Flow ( t t n d u i u o n s  
— 

lii I ~)65 - uh uere were I ~773 ut it i t t ic ipal waier s’~ s t e t t ls  in

I ~7 t h e  bas in servim ig (c .250 00() h)eop le Of t h e  mull Ilucip ul itiesAverage tdct j l  DlsMclve d
Annual Solids V. it hi w ater  5) s te l l ls  465 bach no sess er ss stems. I 001)

Points of Analysis FIo~ Concentrat ion prduvideel seCub l I Lh L IF ~ t rea tmt temu i  lac i l i t i es I 0)” h a d  p u imt i a ts
11000 Ac . Ft) (M g I) t reatmm i et l t ,  and lO t  prcm vi de el no tu ea tmmte i t i  T h e  est i —

~t u s s u u t i u  Rusi ’r -

~ u l l u s i u u m  N 1) 1k t(’ 11111 4 outed ~uos s pollut mo ut IluadI before i rea t i t te i mi _ inc hud uu ug
S iiOL\ 1 m s I, li SoO .170 tht e utidust nial pha ul ts served Isv uhue mnm ui t t ic i p a l  s e ’ u s e u a g e
(ilIhil uLi \~~!‘i 2 2 I~u() 4 1 1 1  s ’ ustei l i  was l(c~~ mt t i lhi om u populat iomi equuva lem ii 11.h -
K ,u l l sLus  ( i ls  \ t u u  56 1)110 41111 1 -

I hi r l m mLli uum , \ t u ’  5 1  2 1 1 1 1  1 1 1 1  Ihue es i mmtua t ed  resid ual plcllution if blue s \ a s i e ’ , a f i eu  t Ile
ex is t ing  i r e a t u u u e u u t  ‘usa ’, 0 1  ntilh iic it P t ’  - Th is exist in e( it , cmm um d’ Ric ,r 

- _ -

I-aid e’ lOttIe ’ S t )~ik 54 11 t 11115 suuu i a t uo n .  ‘us it lm a tm as summ i pti l m it t c l  a re q uu i remt i e i t i  I I I  “7’

J iu iis Ris er percem it  BOD i re a tm ute imi  reimii cv ah. wo u ld requite the
S.u , l l IIuI S t i u k .  2 11) 5(111 em llar get ule iti of 1,000 secou ue ha r t rea t i u te l t t  hac i h i t i es  m Ite

Nu,r I l i  I’I,iuk Rise r adl d ihmll i t  ill s e c i lu t ch at s  t iu alt ex is uu l u g l~))’~ ~~~~
I i s , u u  \~ tsr 74 11 51111 u rea lu m i emmu b:ici hii ies , Juld the , u u l i s t l l l c t i i l i l  t~ f Soô IIc’ss

Souit m Plaitc ,’ Rive r sec itndarv t rea uu t uen t  f ac i l i t i es ,  Sess age cu c l l e e b u c h t  s\ SI L ’ I m is
J iul c ’sbui rut , ( ‘ lu , . 200 1, 4511 are iueeeleil hon 4o5 pl ices I able 132 s luiu ’ ss s a su u u t t t t t a r \

Plaihc Rive r of bIns a u ualv sms h’s s u l b i c j s l t u ,
uiic cui t i I Nt Iuu . 1  2 711)) 2 ) i l  —

K t i is us Ris er tm tdus t r ia l  d i rector ies h I t  101,5 hus i $ 40u) ss a t e r—i is um ig
“ Il t u bu l i l i  )Kai is —\ lcc ) 4 20(1 3911 ind ust r ies  in the ha s ium Iii uu ite e h cl ii i we ie available to n

( I su l I d Rise r icim ly 602 iu iel ustrues w mth u  separate ‘us asic s \ S i C I I i ~~. Tile
u uiu ui i im t M )  6 615) 245 hltm lltber ill ui idus i rues c dlh u u mec ie e h to muiu m ii ei pal ss ‘ t L ’ I l l s  is

Gr il l Riser um ut k it i lw h m hit (Ill . h u e  (c()2 iiuc hu ms i r i a l  pla imis wii hi separate
‘‘ miccc ut l i  I Mo. I 2 6(10 2 10 - -

___________________________________________________ icut lets cuci lt rubu led u’s et I t )  umm i lh m t i m i  I I-. oh s’s ,Ist es to

i s iu n ta m eut  .dv d ’r u dg c ’ ’ t c c nu ah  I l lS  u , c u i u ’ c c l i r t i t , c t u  in tniIIii~ ancs st reams wt t huut uhe hasmn 0) uhus io ia l , 252 plamits huad
per t ier S e a s c u t d , t i  m c c i t i t u l s  t ’ i’r ~~ , s a f d l t i d i c l c s  dc i cc d f l lC  cr , .’ adeu luaie i rea l u tuemmi  fac i l i t ies  h I I plo’s  iehed inadequate
r u t dcge t rccm cn c ’ ic ai f  i t  iwccc  t i te  u c u c d u i ~t i Ilutes i l e l cc us c c c  hr —
s i ’ r l g v  r,s, r s , u i r s  str,_ ’anc t 1 u c ~s r e f u l t t i c id ui ,ts  lc d r u u t uc  i i c c  i rea tumm e ult _ h u i~ pnucvuded tic t rea l iuu et t l _ autd 14 did i t

c f  d l t l u c c ’ , c d r i u t , c u l  report th ue t rc’ a t u m ueu ut provided A h ilbul i  41) peice uit  ud l  t h e
plait Is re’pudrt uog ss ,us classed as ccesSIiis of fc ii id uuid

A c em u su s of tu e  repucr ted immuinici pal utud i iu ei umstrmah kindred proe luc is . 13 pe rceuti t luih ti uig. (old I I percem il
sL asle out lets ailel t rea t m en t fac i l i t ies wa s lumade at ud pe lr i uleu i lm m autd i e h l l l i t g  [hue meu l mai h nmtg 3tc perce uti
st reaim thls csv t mee ds at tue sLa st e cd i l t l e t  svete developc’ch fo r euiuui pn isc’cl gc’ umc ’la l t11ui luu ) L t c i uun i  ig c l u s s m b i c a t u u i m s .

Table 132 -- MUNICIPAL WATER AND SEWERAGE SYSTEMS AND REPORTED WASTE LOADINGS AS OF 1965
- - - f Water Syste m s Sess erage Systems %‘sasie load

1961) Pop. - 
Trea~me~l_ - —— - .~ Before ‘5

Suhib asin i’ cp. Number Served None ~ onc Primary TSecondary I l reaim cnt I) iss ti argu ’d

( iho u miamu d ) (A c tual )  (Thousand ) (Num Ber) (Thousand 1t 1 i

t I’P~r
\ l u ss i , u t r i  lu)S 1 115 IS Ii 4 1,1, 4 iii 2 1

‘u c I l , , u c s u u i i ,  2 711 1,5 14 I IS  55 24 1) S i

‘s’t e s merm
I l k  ‘ m u  Ill I I I  I I I ,  Is 1 4 ‘5 l S i b

I’ .tst i rn
I) ,c kc , i ,t  6 7 ) 1  It ’) 4 1 5  45 2 11 i i  II’S S I l l

I’I,i, lu
‘s l u m !  ‘ 1 1,4 u411 11571, IS 22 SI II~is 75 ’ut -i s I l

SI u t )  hi ’
SI u s ’ u , u ,  mu I’l l IS ) ’  94 1  42  12 I t S  l S ~o t u ) 31I

k , l I Is ,d ’ ‘ l i i i  145 62d 1 I i7 c 111 1 1 5  I

‘ s l Iss luu l l u  12 11, 2 1 1  1521 55 I I I  I~ I’ S J 254 1 1 11,01

‘sIIs” ,iIl
h4 , t sm n I’ l l  : 7 7 5  u d u ‘ ‘ s i b  41,5 I I I  i t S  1 1 1 1 1 1  i S S h i b  I ‘ 1 1 1 1 1 1

l u ’ s ,  I I u I u i , u  c t ,  i u u I, c l i  u u i l , h n  ii tS , I u s i u  I I [ I li,, 1, , l u u i u d  I ’  t h u d , ( . 1  s * ’ . h u d h i ’ ,
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Ph i l Ir 1,! ihie iLlS CI I I  i t  h i n g e  c,III!c Ic ’e d l , i m s , t I l c I c  ss i, h u s c ’ sI I , u i . s  I lie l u c i a 1  V. j s l t  huu .ush i l u  u SS C u h l i t l l } ’ , I I i l c l c Il)

little cau u se i i  pubihic cu uuic er il Luh uu u i  u l h u l i u li i u c i i i l  hue Iu ~ t s l i i L  i~~c h i t i ~ i ui l i u s I m ~ m u i R  l i u s t  .m l c u b P u i ! , u u I u ~ il

husc ’si uu c k. I cCI LI S ‘us Ii ,’mi 1 (1(1 l u  2) 0 )  lu eaul ill lcc u !~~f ~~it i L ’  e c h l u l s a l c ’ ui l I I  , u bc uul 2 u u i h l l m u m u
lii i) he c u muce mlul Lu l ed on in c Li c iC i t is ii C i , i i c ’ e u l l u c e l l I  h tu . u u l u l i i i ’ I i  l u  le ’ u l I , I 5 5 u ’le u u u u h l c t n ’ ,  I~~I It

~duce t h e u l I g u m u l C  ss Lisle t r o t h  Lu smiIC!c l l m l l l l p u . uuu lul , u u u  h b c i i l u i h m i s  ~~u il i ’ ~~l! l bu h l i l u t l h u l  i l l u t  i l l  Ie,i,’ tillu g i i . !

ab spr uix 101,1 Ics i I i , i m f toni I I’ I o u u u i L i l i s . I t u e p , I!i u mu m u is i, u u e  ‘I ‘,‘ ‘I I~ i R s . su b i !  c i  ii ’ ,iu II i l l  I t ic  u i ,  ,‘ l b l l a m  l u l l

‘,it l i L i t i l u l i  is s i i I I i tL l l ’ iii th e ’ cLtse u I C u b l i R l i e , !  I c , . ! 1 I g  i t  u i  ch i ss , i I i cd  ‘ ‘ b i t s  01 u l l I R i l i u l  i c I l i l li  I , ’t . s Hiu ’
pouiir ) L umu ch !u u u gs , iuu I lIII p .i~~i u I  ‘ c h i le i l  l u s t p t u ’ h l e i s .m t c  m m u u i , b m  I I I u I I C

e h u ) l i c i m l l  I . .usses s l i i i  us im h u l i i u i l u i , I p , i l  _ i I I u I  imi,h u olhi.u!

I li e Iiiu g iu u l , u il7 i,i p i b i c t i t u i t  bs I h u u t i h I m l  t u u ’ I l l  I l5 ~~s I u l ~ k \\ u ICs i iu ’ i u ~,L’ m u ’  u s u a l )  c s a I i i l i u u l ,  Ii,~ h,’cmi

‘us L i s le ehe p e iuul s .111 i l ic ’ s i / c  Li t l i b h l e , i l I u h l  Ih i  I lii ~ It ’L’illi i i l l I ) u e s C  sI i u u ! u e s , Ii 55 . is J s s u i I l l u ’if I l l _ i l  l iii i l _ i l

i C III u lh i i  i ii I lie I i C C i ’ s  si I 7 ,1111  - II IC s h u u ~
c
~ u I  b l ue hL ull d - s i l l s  nu I I I  C I I  lu ll si It ’ ll iu ‘lu 0 u t i ’ . ci si l l s  55 u ‘Ii I~I sc c u ll-

I i t a l i a g c lu l cuu t  ‘I s ,u hu , h \5 usLs  I I L t u i e h I u u i g  111,1 i l e l t l l i e l l t  u i  S c )  ‘I ‘ u ,  k h ml i , s t I c l I l s ib,~~.uu isc u l l  iRe 55 11 C m

liquid ‘us i s t e s  a i R !  g e mucr a !  c h I i ! i u I I ,  7 u l i u t i l l u l t I s  ( ‘ d u O -  Ic )h , ’ t u l l is  i I l 5 u i ! \ C u t  i l i  u l t I C u l u bh i  JIRI l I e u  ,u h T i s u u u i m l b l l ’ ue

u i uh e i i i i g  all ci h ih ie se t i u l i s  It is c s l i l l i a l c i h  1 ) 1 , 1 1  ~~I us es , du~ h,is m I l e  , I I i ,  I Il l i m l , I d ’ L i s iT i , f  lie , h u s s , u ! u e ’d ‘ , ‘ l i c h~
P emC e m i I  u I  hue h,isimi s pucsi ’ Iu i  ic e ’u h i u ’ m ’  7.111 iu i u i h l i l l i u l c  I. u ’ h I c c I I l i , I l I ’ Ii’ Ill ‘ ‘ t h u t h u c  i l u i C u i l u h i  t e ’ I I i i I l  t i u R i s .111 1

i c _ i l l  I p~ 
111 1 1 1  mu , ,illcl I l u a u S I I l l  Pet cu i i i t  m l  ‘ l i t  I IC I L O u )  uib sI I c i  lu t l uu s s ( I l l  I his ba s Is . lie c mc mi  I

‘uuil iuuu uc ‘ i t  5 5 1  ,n ,l u l l ’ u  Lull m l i i i  V. .1st L’s I i ’  ‘10 I uesc lu its illi ) l u ,  I , ‘I ii IL c’ u l is ulil )~ h u s e N.e  ‘‘I I f 1 : 11111 u55 u _ i l  I I I  f i l e ’

l e u c l i c ’s use s t I C u l i l s , I i ,  c’s lui t l u l u  us , i~ e . t u l l u h u e  u h i s s . ’ I ’ u , , l  s u i l l u t s  I l l s  he ill a c e u u h h i l m l u l u l i i c u !  I )  u cse u 1 is

curiem l i s l a l i u s  u c t  t c e l h I lI i l i u i i I C , I I I C I I I  i C , u u C l i/L ’ h  I O u  ,U i I i ’ l l l  I f  huu i u ! ’~~s , ! u ’ C s  li ~ ’i ‘ lI eu a ll
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Table 133 — MUNICIPAL WASTE TREATMENT REQUIREMENTS
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Table 134 — MUNICIPAL WASTE TREATMENT FACILITY NEEDS BY TARGET DATES

TREATMENT FACILITY NEEDS
I WASTE TREATMENT NEEDS (1000 PE) 1 RE QL ’I RE D BY TARGET DATES

WASTE TREATMENT F- j EstimatedSYSTEMS 
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