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FOREWORD

This r epor t  of the Grea t  Bas in  Region S t a t e— F e d e r a l
In t e r agency  Group was prepared  at f i e l d  leve l and presen ts
a f ramework  program for  the development  and management of
the  wa te r  and re la ted  land resources  of the G r e a t  Basin
Region . This repor t  is s u b j e c t  to r e v i e w  by the  i n t e r e s t ed
fede ra l  agencies at the d e p a r t m e n t a l  level , by the
Gove rnors of the  a f f e c t e d  s t a t e s , and by t h e  W a t e r
Resources Council  p r i o r  to  i t s  t r a n s m i t t a l  to t h e  Congress
fo r  i ts  cons ide ra t ion .

This r epor t  is prepared in accordance  w i t h  guidel ines ,
object ives  and p r o j e c t i o n s  set f o r t h  by the  W a t e r  Resou rces
Cou nc i l  wh ich  is d i r e c t i n g  a n a t i o n a l  e f f o r t  toward
regional  comprehensive f ramework  p l a n n i n g .  I t  i nc ludes
the main  r epor t  and 16 s u p p o r t i n g  append ixes . E s t i m a t e d
requi rements  fo r  w a t e r  and re la ted  land resources  w i t h i n
the Region are based on an ass igned  p o r t i o n  of a set of
n a t i o n a l  p r o j e c t i o n s  of March l9 6M d uv o l o p e d  by the  O f f i c e
of Business Economics , U . S .  De p a r t m e n t  of Commerce and
Economic Research S e r v i c e , U . S .  D e p a r t n f t n t  of A g r i c u l t u r e .
This s tud y ev a l u a t e s  the  a d e q u a cy  of w~i L er and  r e l a t e d
land resources  in the  G r e a t  Bas in  Re g i  on to meet  these
p ro j e c t ed requirements through sel ect ed time frames to
2020.  The r e s u l t a n t p rog ram cons idered  w i t h  f r ~imework
plans of the  o t h e r  Regions , p e r m i t s  a g en e  r i  1 ev a l u a t i o n
of the n a t i o n a l  cap aci  t v  to m eet  p r o~~ec ted  r e qu i  r em e n t s
fo r  w a t e r  and r e l a t e d  land r e sources  f o r  the n e x t  ~( ) \‘edr s.

The p lan  r e p r e s e n t s  a c o n c e p t — —an i l l u s t r at i o n  of one
way to meet  the coming needs and t h e kinds of problems that
are involved . D e v e l o p m e n t s  of s p e c i l i c  projects u n d e r
t h i s  or o t h e r  c o m p r e he n s  ive p lans would  r e q u i r e  mor e
d e t a i led s t u d i e s .  VOl e p l a n  does not  n e c es s dr i  IY r e f  [ec t
the  p rograms or v i e w p o i n t s  ol any t e d e r i l  or ~~~t J t  e cern v .

The s eve ra l  state s are current ly in var ious stages
of p r e p a r a t i o n  01 st a t e  w a t e r  p lans . T h e  c o m p l e t  ~J —

s~~a t e  w a t e r  p l ans u n d o u b t e d l y  c o u l d  r e f l e c t  si g n i f i c , ~~~._
d i f f e r e n c e s  f r o m  t h i s  f r a m e w o r k  p l a n  due t o  d i f f r en \ o s
in p r o j e c t  i o n s  and t h e i r  r a n s l a t i o n  i n !  o the needs f~ ’r
wate r  and r e l a t e d  lan d r e s ou r c e s .
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INTR ODI;cTIoN

The General Program and Alternatives Append ix is a part of th~
Great Basin Region Comprehensive Framework Study report. The purpose
of this appendix is to bring together the pertinent facts from the
various individual appendi:-:es so Lot a comprtd.ensive t r a m e w o r o  p lan
can be formulated. This plan is the coordinated result of the efforts
of participants from var ious  federa l  and s t a t e  a g e n c ie s .  Changes  are
made from the projections of some appendixes in order to bring the
individual needs or demands to areas of avail ab le suppl y . In some
cases , substitutions are made for sp.-cif lc types of demands. The
plan provides  one means of r’leeting, in gcneral , the projected needs
of this Region to the year 2020 . Other solutions h a v i ng  d i f f e r e n t
basic assumptions may be equally satisfactory . This ap p e n d i x  a l so
presents a l t e rna t ives  to some segments of t h e  p lai t .

Although not the primary intention of this appendix , in perform-
.. ing the above function , this does become a summ ary of the  o t h e r

appendixes. It is intended th a t  sufficient basic information be
brought from the individual appendixes into Appendix XVIII so it can
stand alone as a comp lete document . Details which explain and support
this basic information remain in the individual appendixes.

The p lan has been formulated with regard to the water laws of the
affected states. These laws , in general , are based on the principle
of appropriated rights for beneficial use.

N a t i o n a l  Obj cot ives

The overriding determinan t in considering the best use of water
and related land resources is the common good of a ll the pe.-ole . Hard-
ship and basic needs of particular groups sI thin the general public ore
of concern , but care is taken to avoid resource use and development for
the benefit of a few . Policy requirements and guides establish . d by the
Congress are observed.

Proper  st e wa r d s h i p x- equ i  r es  t h a t  r e s ou r , V os be pr ~~t e ct e d  IOU

rehabi litated to insure availabilit y fe- c their best use uden n e e d e d .
— Open space , green space , and w i l d  a re a s should be maintained for

r e c r e a t i o n a l  pu rposes .  Ar t-as of uni que natura l beauLy and hist eri cal
V ar id s c i e n t i fi c  i n t e r e s t  s h o u l d  be p r e se r v e d  and m a n t g e d  and t h e  fegion

s h o u l d  remain , i n s o f a r is p o s s i b l e , a sp ic t o t s , u n c r o w d e d  l a n d  f o r  t h e
e n j o y m e n t  of the p e o p l e .

-~~~~~~~~~~~ 
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PART I INTRODUCTION

Economic development is needed to mainta in  na t iona l  s t r eng th  and
achieve s a t i s f a c t o r y  levels of l iv ing .  Full  cons ide ra t ion  is given to
development , conserva t ion  of resources and w e l l — b e i n g  of people.  W a t e r
and related land resources development and management are essential  to
economic development and growth .

Reg ional Objec t ives

The major  object ives  are :

1. To appraise the abi l i ty  of the Reg ion to provide goods and
services to meet the p ro jec ted  needs and demands of i ts  peop le to
2020 , including de te rmina t ion  o f :

a. Amount of goods and serv ices  tha t  can be produced and
the economic level tha t  can be achieved wi th  development
and e f f i c i e n t  use of water  and re la ted land resources .

b .  The adequacy of resources to meet p ro j ec t ed  needs and
the extent  of residual  water  and related land resources .

c. The na tu r e  and amount of de f i c i enc ies  and economic
capab i l i t y  to overcome them.

2 .  To appra ise  the capability of the Region to contribute to
the we l l—be ing  of the N a t i o n .

3. To appraise the characteristics of wate r  and r e l a t ed  land
resources problems , o u t l i n e  general approaches  a p p r o p r i a t e  to
the i r  solut ion , e s t i m a t e  e f f e c t s  of a l t e r n a t i v e  so lu t ions ,
determine social and env i ronmenta l  impac ts  and , where c o n f l i c t s
occur , make reasonable choices based on the knowled ge at hand .

Author i tv

The Great Basin Region is one of 20 in the  U n i t e d  S t a t e s  inc luded
in a nationwide program of comprehensive rive r basin p lann ing  f o r
development , use and management of w a t e r  and r e l a t ed  land resources .
This program stems from recommendations of the Senate Select  Committee
on Nat ional Wa ter Res our ces , which were presented h~- the President in
the 1963 Budge t Message .

The Wa ter Reso u rces Planning A ct (P.L. 89—80 , J u ly  22 , 1965) gave
the Pres ident  a u t h o r i t y  to o rgan ize  the W a t e r  R e s o u r c e s  C o u n c i l .  He
t r a n s f e r r e d  the  f u n c t i o n s  and o r g a n i z a t i o n a l  p rocedure  emp loyed by the
In teragency  C o m m i t t e e  on W a t e r  Resource s  to  t h e  W a t e r Res ou rces Council
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PART I INTRODUCTIO N

on April  10 , 1966. On November  21 , 1966 the P a c i f i c  Southwes t  In te r -
agency Commit tee  accepted r e s p o n s i b i l i t y  and leadership f o r  the
comprehensive framework s tudies  in the P a c i f i c  Southwest  as r eques t ed
by the Water Resources Counci l .  An organiza t ional  meet ing was held
May 3 , 1968 and funds  were made avai lable  to begin the  Great  Basin
Region stud y in f i s c a l  year  1969. The S ta tes  of U tah  and Nevada were
subsequently desi gnated as chair  agencies to d i r e c t  stud y e f f o r t s .

The s ta tes  of Nevada , Idaho , U t a h , Wyoming and C a l i f o r n i a  and
in t e r s t a t e  compact commissions  w i th in  the Reg ion are p a r t i c i p a t i n g  in
this inves t iga t ion  w i t h  the var ious  federa l  agenc ies .  The f o l l o w i n g
list indicates p a r t i c i p a t i n g  o rgan i za t i ons :

Ca l i fo rn i a
Depar tmen t  of Wate r  Resources

Idaho
Bureau of Mines  and Geology
Department  of Fish and Game
Department  of Heal th  and San i t a t ion
Department  of Parks
Wa ter Resources Board

Nevada
Bureau of Environmental HealthV 
Division of Forestry
Divis ion  of Parks
Divis ion  of Water  Resources
Fish and Game Commission
S t a t e  Soil Conservat ion  Commi t t ee
U n i v e r s i ty  of Nevada , School of Mines

Utah
Division of Fish and Game
Div i s ion  of Parks and R e c r e a t i o n
D i v i s i o n  of Water  Resources
Geological  and Mine ra log ical Survey
O f f i c e  of A t t o r n e y  General
S t a t e Heal t h Depar t men t

Wyo ming
Fish and Game Commission
Recrea t ion Commiss ion
S t a t e  Eng inee r ’ s Of f i c e
S t a t e H e a l t h Depar t men t
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Commissions
Bear River
California—Nevada In t e r s t a t e  Compact
Upper Colorado

Department of Agr icul ture
Economic Research Service
Forest Service
Soil Conservation Service

Department of Commerce
Nat ional  Weather  Service , NOAA
O f f i c e  of Business Economics

Department of Defense
Ccrps of Engineers

Environmental  P ro tec t ion  Agency
Water  Qual i ty  O f f i c e

Department of the In te r io r
Bureau of Indian A f f a i r s
Bureau of Land Management
Bureau of Mines
Bureau of Outdoor Recrea t ion
Bureau of Reclamation
Bureau of Sport  Fisheries and W i l d l i f e
Geolog ical  Survey
Nat iona l  Park Service
O f f i c e  of Regional  So l i c i to r

Federa l  Power Commission

P l a n n i n g  Pol ic ies ,  Procedures ,  and Cons t ra in t s

Planning  pol ic ies  fo r  the  Great  Basin Comprehensive Framework
Stud y were es tab l i shed  b y the Great  Basin S t a t e — F e d e r a l  In t e ragency
Group cochaired by the S ta tes  of Utah and Nevada.  The Great  Basin
S t a f f , chaired b y the Depar tment  of A g r i c u l t u r e  and composed of s t a t e
and federal agency personnel , is responsible for utilizing available
data  to comp lete the s tud y .

The p ro jec ted  requi rements  of the Grea t  Basin Reg ion inc lude
as signed portions of the national needs. The O f f i c e  of Business
Economics (OBE) , Depar tment  of Commerce , provided present  and p r o j e c t e d
da ta for population , to tal emp loyment , gross national product , pe rsonal
income and per cap i ta  income . The Economic Research  Service  ( E R S ) ,

~
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PART I INTRODUCTION

Department  of A g r i c u l t u r e , provided data for agricultural sectors of
the economy . The combined projertions have been designated as “OBE—
ERS”. The OBE—ERS projections were derived to provide a guide in
evaluating the national capacity to meet the total future needs. This
appendix is designed to assess the capacity of this Region to produce
its assigned share of the national requirements. These projections may
not reflect actual requirements , or represent the future economic
conditions of the Great Basin Region.

The year 1965 was adop ted as the bas e year for purpose s of plan
formulation . All projects developed during the period 1965—1970 or
funded by July 1968 are considered available to meet 1980 demands.
Data were limited to those which could be comp iled and evaluated from
existing sources. Decisions were made by consensus and jud gmen t of
experienced p lanners , reflecting the cooperation of those involved.

The appendixes listed on the back of the title page contain the
basic material used to prepare this report.

The following ass umptions and guidelines are basic to the study:

1. Water now beneficially used will not be diverted to supp lement
growing urban or industrial demands , except where this growth
occupies land on which water is beneficially used for another
purpose. In this case , the water supp ly will be transferred with
the land to the new use.

2. Allocation of developed water supplies will be predicated on
the projected demands for commodities , services and other purposes.

3. Available water allocated under compacts , agreements , or laws
but not presently used within the defined duty would be available
for future beneficial use of the appropriate organizational unit.
Appropriate state laws or policIes are inherent in determining
priorities among competing areas and uses.

4. The ocean is considered available to the Region as a new source
of water by exchange or direct use.

5. Cost—repayment capacity relationshi ps are not considered.

6. Maintenance of environmental quality deserves high priority.
Planning must give cognizance to all resources for a pattern of
future development which will preserve or enhance the es t h e t i c
and health—related attributes.

7. The terms used in this document are defined in the glessar\ .
Material used in this appendix is adapt ed from other appendixes ,
and references are cited there , wh ere app licable.

5
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PART I INTRODUCTION

8. Mos t of the subreg ional da ta throug hout the repor t  are pre-
sented for the hydro logic subreg ion. Tabular material referring
to economic subregions is specif ical ly  no ted .  Most data  regard ing
economics and minerals  are fo r  economic subregions

Regional Descript ion

Location and Size

The Grea t Basin physiographic province is a 188 ,000—square—mile
area having no outlet to the sea , formed as a grea t irregular bowl
generally centering on Nevada and western Utah . The boundary of this
basin is not completely defined by mountain ranges and thus it can be
described as that area enclosed , but not drained , by the Colorado River
Drainage , the Columbia River Drainage , and the westward drainage of the
Sierra Nevada.

The Grea t Bas in Region study area excludes those parts of the
physiographic basin in Oregon and California. It includes about 80 per-
cent of Nevada , the wes tern half of Utah, a small part of southeastern
Idaho and the southwestern corner of Wyoming . The Region , of approxi-
mately 136 ,700 square miles , has been divided into six hydrologic sub—
regions , as shown on the frontisp iece map . Figure 1 shows the relation-
ship of this Region to the rest of the contiguous United States. The
parts of the Great Basin not included in this study reg ion are shown by
the outline extending into Oregon and California.

The Reg ion contains 87.5 million acres of which 85.7 million is
land area and 1.8 million is water surface area. Table 1 shows the
distribution of land and water area by hydrologic subregions and states.

Cl imate

The climate varies widely as a result of large differences in
elevation , an appreciable range in latitude and irregular distribution
of mountain ranges and highlands . Generally this climate is semiarid
with precipitation in the lower valleys ranging from 3 to 5 inches
annually in the rain shadow of the Sierra ~evad~ and in t h e  Great Salt
Lake Desert. In northern valleys , the annual precipitation i s  about 15
inches with accumulations up to 60 inches in the higher elevati ons .
Average annual prec ipitation is shown on maps following page 8. Figure
2 shows the general eleva tion and preci pitation relationshi p across the
basin .

6
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GR EAT BA SIN REGIO N
A COMPARISON WITH THE CONTIGUOU S UNITED STATES

‘I,

~~~~ A B OUT 4 % O F
THE TOTAL AREA .

Fiç ure l

Figure 1. Location Great Basin Region

Widely fluctua ting temperatures are characteristic of semiarid
areas , with definite variations according to altitude and latitude .
Average temperatures range from 60 degrees F. in the extreme southern
portion to 30 degrees F. in some of the high northern valleys. Average
daily changes are in excess of 30 degrees in most of the valleys.
Variations in excess of 50 degrees are common in some valleys of western
Nevada .

The relative humidity is low , averag ing about 35 percent in the
north and central sections and 20 percent in the extreme south . Low
humidity, abundant sunshine , and l ight to moderate winds account for
annual evapora tion losses exc eed ing 100 inches in the south and about
half that amount in most of the northern and central valleys.

The average frost—free period ranges from about 200 days in the
extreme south to less than 20 days above 9,000 feet in the northern
mountains . The average in major agricultural areas varies between 100
and 175 days.

Sunny days prevail throughout most of th e year averag ing about
75 percent in the south and 70 percent in the north. High press ur e
cells tend to settle ove r the area during late fall and winter causing
fog to fo rm when the moi s tu re  con ten t  of the a ir  is h igh . The ave rage
number of days fo r  t h i s  c o n d i t i o n  va r i e s  f r o m  5 to 10 each  y e a r .

7
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PART I INTRODUCT ION

TABLE 1. DISTRIBUTION OF TOTAL LAN D AND WATER AREA BY SUBREGION AND
STATE

Great Basin Region
Hy drologic
subregion Idaho Nevada Utah Wyoming Total Percent

(1 ,000 acres)
Bear River

Land 1,682 0 2 ,042 957 4 ,681
Water 43 0 50 2 95

Total 1,725 0 2 ,092 959 4 , 776 6
Grea t Salt Lake

Land 446 2 ,438 14 , 311 5 17 , 200
Water  0 0 1,329 0 1, 329

Total 446 2 ,438 15 ,640 5 18 ,529 21
Sevier Lake

Land 0 70 10 ,247 0 10 , 317
Water 0 0 41 0 41

Total 0 70 10 , 288 0 10 , 358 12
Humboldt

Land 0 19 ,104 0 0 19 , 104
Wa ter 0 37 0 0 37

Total 0 19 , 141 0 0 19 ,141 22
Cen tral Lahontan

Land 0 6 ,059 0 0 6 ,059
Water  0 240 0 0 240

Total 0 6 , 299 0 0 6 , 299 7
Tonopah

Land 0 28 , 356 0 0 28 , 356
Water  0 3 0 0 3

To tal 0 28 ,359 0 0 28 ,359 32
Region

Land 2 , 128 56 ,027 26 ,600 962 85 , 717
Water 43 280 1, 420 2 1, 745

Total 2 ,171 56 ,307 28 ,020 964 87 , 462 100
Percent  3 64 32 1 100

Land Forms and Geology

The in terior of the Great Basin Region is characterized b y paral lel
mountain ranges separated b y broad desert basins . These general ly t rend
n o r t h  to nor theas t  wi th  s t r a i g h t  or gent l y curved c r e s t s .  Commonly,  the
ranges are 40 to 80 miles long and 5 to 15 miles wide and are spaced
abou t 15 to 25 miles apart. Typically, the crests are 3 ,000 to 5 ,000
fee t above the floors of adjacent valleys . Substantial segments of the
cres ts are more than 10,000 fee t abov e sea level in cen t r a l  and eastern
Nevada and along the eastern boundary of the Reg ion in Utah . Elsewhere
the al titude of the crests generall y is less than 9 ,000 fe et.

B
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Figure 2. General rolationship of elevation and pr eci pitation.
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PART I 1~ TRO DU CT I ON

however , at the present , surface streams provide most of the  w a t e r  f o r
these purposes .

Terminal Lakes

The Great Basin is a h y drolog ically closed drainage consisting of
many smaller closed basins making t e rmina l  lakes or s inks d i s t i n c t i v e
features. Some of these lakes are perennia l , o t h e r s  dry up occasional—
lv , and o thers  e x is t  onl y b r i e f ly a f t e r  hig h r u n o f f  p e r i o d s .  Most  are
iso la ted  remnants  of e i ther  p r eh i s to r i c  Lake Lahontan  or Lake
Bonneville.

Residual  s t r e a m fl o w  is received in terminal  sinks f rom which  the
water  is f i n a l ly evapora ted .  Terminal lakes become more sa l ine  w i t h
t ime since the sa l ts  remain as w a t e r  evapora t es .  As ups t r eam dep l e t i o n s
increase , upsetting the balance of inflow and evaporation , salinity of
the terminal lakes increases and the wa te r  levels  drop . Termina l
lakes sa t is f y many uses including f i sh  and w i l d l i f e , and r ec rea t ion .

Wate r  Resources

The Great  Basin Region is the most  a r id  of the  C orpreh ens ive  Frame-
work Study Regions. The average annual precipitation is about 11 inches
and most of it is consumed in place by vegetation or returned to the
atmosphere b y evapora t ion . The t o t a l  nominal  s u r f a c e  wa te r  supp ly ,
inc luding  n a t u r a l  g round—wate r  d i scharge , is a p p r o x i m a t e l y  10 m i l l i o n
a c r e — f e e t  (MAF) annuall y .  Gaged s t re a m f l o w  is about  2 . 9  MAF including
1.1 MAF inflow f r o m  the C a l i f o r n i a  Region . Dep l e t i ons  above gag ing
s ta t ions  are about  3.0 MAF . Secondary s t reams c o n t r i b u t e  about  1 .2  NVA F
and minor s treams on the order of 0 . 2  MAP . N a t u r a l  g r o u n d — w a t e r  dis-
charge is about 2.3 MAP annually . Total ground water stored in the
upper 100 f e e t  of s a tu r a t ed  d e p o s i t s  is e s t i m a t e d  to be n e a r ly  200 MAF
which , if dep leted over a per iod of 50 yea r s , would w i e l d  an annual
ra te  of about 4 MAP per yea r .

The p r i n c i pal r ive rs  are Bear , Weber , Jordan , and Sevier  in the
eas te rn  subregions and Humboldt , ir u c k e e , C a r s o n , and W a l k e r  in t he
wes t e rn  subregions . These r i v e r s  a l l  f l o w  i n to  t e rm i n a l  s inks  or  l akes .

S t r eamf iow is seasonal  L v  d i s t r i b u t e d . U n r e g u l a t e d  s t r i ans comm only
d i s c h a r g e  50 to 80 percen t  of t h e i r  annua l  f l o w  in a t h r e e — m o n t h  p e r i o d
s t a r t i n g  in A p r i l  or Ma y .  P resen t  usable  w a t e r  st o r a g e  c a p a c i t y  of
lakes , ponds , and reservoirs  t o t a l s  a p p r o x i m a t e l y -. .3 m illion a - r e — f e e t .
The n a t u r a l  g r o u n d — w a t e r  d i s c h a r g e  f r o m  154 s ep a r a t e  areas  i s  l a r f e l v
b y ev a p o t r a n s p i r a ti o n  of s h a l low  ground w a t e r .

10
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The a v a i l a bi l i t y  of w a t er  is l im i te d  or c -o n stnai r~ -d n ot c-fly by
phys ica l  c o n d i ti o ns  bu t  a l s o  by other factors in~ lu d i n g  laws ,
administrative or institutional regulations , and economics. horma ll
s t r e a m f i o w  q u a l i t y  r em a i n s  f a i r l y  good t h r o u g h o u t  most  of the  length of
streams excep t  where  t he re  have been e x t e n s i v e  i r r i g a t i o n  d i v e r s i o n s
and success ive  reuse of r e t u r n  f l ow s .

Land Resources

Soi ls  of the  R e g i o n  can be d i v i d e d  i n t o  t h r e e  c a t e g o r i e s .  These
are : (1) soils of the m o u n t a i n  s lopes  w h i c h  arc- commonly sh a l l o w  ove r
bedrock with loam or s~ ndv loam texture s and o f t e n  stony or cobblv;
(2) m o u n t a i n  -1’a l l ey  ~oiis which are  e x t r e m e ly  v a r i a b l e , r a n g i n g  f r o m
clays to gravelly or stony sandy loans ; and (3) soils on the v~ l lev
f l o o r s  and a d j a c e n t  a l l u v i a l  f ans  5 n d  lake t e r races  g r a d i n g  f r o m  c m v
loam to loam on the lower  a l l u v i a l  f ans  to  sand y l oam and g r a v e -h r
soils on the h i gh er  and s teeper  s l o p e s .

h ine  vege ta l  cover  types  grow on 90 p e r c e n t  of the l and  in the
Region as shown on the vegeta l  cove r naps  f o l l o w i n g  page 11. These ar e
grouped  i n t o  t h r e e  b road  c a t e g o r i e s :  a lp i n e , i s r e r t  and range .

A l p i n e  areas , ab ou t  0 . 3  p e r c e n t  1f the  t o t u l  l a n d  area , are the
uppermost  OeO ~~5 , mou nta in rtdnes and g l a c i a t e d  ba s in s  w i t h  generally
sparse v e ge t at i o n , c o n s i s t i ng  of sed ges , f 1 -r b s .  and low brcwse p lants.
These areas receive I ron -10 to 60 inches of pre cipitation and are t h e
h e a d w a t e r s  of the m a j o r  streams in the Reg ion .

Fores ted  areas cover a b o u t  20 percent of t i : 1  t o t a l  l a n d .  A b ou t
14 percent of this categorY is con Lit m us or ~:- :rdw ud type cocununlv
a s s o c i a t e d  w i t h  the n o m e n c l a t u r e  cf f o r e s t .  These t yp e s  u s u a l ly  crow
in hi gher  moun ta in  areas w h e r e  pr ecip itation ranges f rom 28 to 40
inches annually . About 24 p e r c e nt  is m o u n t a i n  shrub ropes . p r i n c i p a l l y
on r o l l i n g  up lands and steel mountain slop s via -re annual p r o -  i p i t a t i o l :
is from 15 to 26 in— :hos . The rea a ini n ~~ percent is p i n v o n — j u n i p e r
types  where annual precipitation canon s Len 1 2 to 18 inches.

The range category , about 70 percent of the Region , is primaril y
n o r t h s - r n  de~~e r t sh rub  and s a l t  d e n e r t  shrub . Abeut. 3 percent of t h i s
group  is g ra s se s  and f o r b s g r o w i n g  where ann u l I pr~- - ip it -~~~ ion  r a n g e -s
f rom 4 to  40 i nch e s .  About  4 p e r c e n t  is so u t h e r n  d e se r t  s h r u b  w i t h  an
annua l  p r e - i p i  t a t  ion r a n g e  f r o m :  2 to 8 I n C h e s .  The r o n~ i n  i n c  ~ p e r —
I - n t  i~ divided a lmost evenly between Pa- n o r t h e r n  d~ ci rt ;h rub  w r e
annua l  p r e c i p i tat i o n  r angs -s I ron 8 I~~~ 15 m i  i~ t s m a i  salt de sert ~-T1 r uh
w h e r e  a n n u a l  p r e c i p i t a t i o n  ranges  f r - -: 4 to  8 i n~ he s.

The r e m a i n in g  10 p e r c e n t  of i T o -  i lad To the Re~ i o n  inc  1 udes P 1  m r -n ,
u r b an  and  c ommer c i al  u se  • t i t - I i  as roads lad ri ght s— ’ — u - i c , i r r i g ~~t
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PART I INTRODUCTION

crop land , and dry crop land . For urban and irri gation use , w a t e r  can
be brought to the land from distant sources , but dry land farming is
dependent upon prec ipitation , gener-’illv requiring 12 to 20 inches
annually for a successful operation .

Although other factors such as latitude , topography, climate ,
and elevation have contributing in f l uences , production from the land
for specific uses such as timber , grazing, or cr ops , requires another
resource — water. A direct relationEhip exists between the relative
value of the land reso urce , what it can produce , and the amount of
precipitation or man conveyed water , it receives. In addition , desert
lands also have potential as recreational and designated wilderness
areas .

Mineral Resources

The Region contains vast mineral resources , both known and pre—
dic table by geologic env ironment, which can be developed as economic
climate and demands permit, It is a major source of copper , lead ,
silver , mercury ,  bar ite , diatomite , magnesite , and phosp hate rock.
Lake brine is receiving increased attention as a source of minerals.

Open Spac e Re sourc es

The Region has space in sufficient abundance to categorize it as
a resource. It has distinct value for military , w ildlife , and recrea-
tional use. Many industries are looking for potential sites where land
is not limited and ample space and an unpolluted environment is
available. The population in some smaller communities is increasing as
the retirement and leisure—time population segments are attracted to
sparsely populated areas .

Land Ownership and Administration

Approx imately 76 percent of the total land area is administered
by the Federal Government and 24 percent by state , county and municip al
governments , and priva te ownersh ip as sh own in Figure 3 , and the land
ownersh ip maps following page 12.

Private land is scattered throughout the Region , generally in the
fertile valleys where water exists . It is generally concentrated along
major river systems near the base of the Sierra Nevada in the west and
Wasatch Mountains in the east. A large amount of pr ivate land was
originall y railroad land grants. This has produced a checkerboard
pa t t e rn  of land ownership that stretches across the northern part of
the Region .

1~~)
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PART I IN T R O D U C T I U N

Upon admission to s ta tehood , var ious amo unts of land were provided
to s ta tes  in aid of educa t ion .  D i f f e r e i t po l ic ies  of land a d m i n i s t r a —
tion and management  were used .  Nevada and Utah  represen t  the ex t r emes ;
Nevada having disposed of v i r t u a l ly all  i t s  g ran t  land , whi le  U t a h
s t i l l  re ta ins  most  of i t s  orig inal g r a n t s .  N evada , however , received
much less land than did Utah  throug h t he  se lec t ion  process .

~~~~ i l C  S E c r

//g~~~ 5L~~~~

Fi gure 3. General land ownership an d  a d m i n i s t r a t i o n  in the Grea t
Basin Reg ion .

P o p u l a t i o n  D i s t r i b u t i o n

Popu la t ion  is c o n c en t r a t e d  in tv5 major  a r e as , the W a s a t c h  Front
in Utah  and the  Rer i o— Carson — Taho e  area in N e v a d a .  Four  c o u n t i e s , w h i c h
make up the ma jo r  pa r t  of the Uusat ci . Front area , include about 6~ per-
cent of the p o p u l a t i o n . The R e n o — C a r s - a — i ~~i ioe  a re- ,, c o m p r i s e s  11 p e r c e n t .
S i x t y — f i v e  pe rcen t  of the inhabitants l ive  in u rban  a re a s  exceeding
2 , 500 r e s iden t s , and 80 percent of those in  r u r a l  ar e a s  l i v e  in  sma l l
town s and v i l l a g e s .  Fi g i rs -  1 shows tH ~

- l o c a t i o n  of p o p u l a t i o n  center s .

13



PART I

0
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o 5.000 TO 0~OOO

0 0,000 TO 50,000

Q 50,000 TO IO0,COO

(J~ O 5 ER 00,000

Figure 4. Population centers — 1960
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PART II

PRESENT STATUS OF WATER AND RELATED LAND DEVELOPMENT

Present  Water Use and Development

The pr incipal  uses of wa te r  in the Great Basin Region have been
estima ted in the functional appendixes. Table 2 summarizes withdraw-
als and dep le t ions under 1965 level of development by princ ipal uses .
Three classes of dep let ions , identified as nonirrigated wet meadows ,
unmanaged fish and w i l d l i f e  and associated wetlands , and reservoir
evaporation are included fo r  added Informat ion . Not  included , however ,
is evapora tion from the three major terminal lakes , Great Salt Lake ,
Pyramid Lake , and Walker Lake . These lakes have been generally
decl ining and a signif icant par t of the evapor ation has been der ived
from lake storage throug h the reference period (1931—1960) . The
magnitude of the annual net evaporation is on the order of 2.3 MAF ,
using 1965 year—end lake stages , distrib uted as follows : Great Salt
Lake , 1.8 MAF ; Pyramid Lake , 0 .4  MAF ; and Walker Lake , 0.1 MAF .

2 .  cLlrAul-’.k raiio str

-~~~~ - - - - - - --- - - - - ~~ - -~~~~~~- -- - — - - - - - -~~-~——______
t o L  I S c v i ~- r  - e r : L r a l

o f  - —~ 11e r R i v e r  Lake Lake iors i , , l d t  L a 0 1 s t a v  0 1 n sp a (  S e n or

(1 ,002 anr~ — f e s t
W i t hdrawals

Mtst l ic i pa l is i n 2 o n t r i - o l 75 319 211 12 54 13
:se r s ~~I •- . e - n t s  I c  power 0 5 0 0 1 7

1 3 1 1 1 1 F
M i n e r a l s  1 72 1’ 1 2 4 11 96

r r . ~ot 1 o n  1, 7 16 1 . 17 3 1 , 320 329 1 , 279  -119 7 , 032
F i s h  and ~I i d i ( I r -  350 255 55 2 -  011 51 1 , 2 1 7

T o t a l  2 , I2 2 , 2 2 7  1 , 397 969 1, 01n 509 ~ Oo 3 3

0 so~~t s i a (  103 7 - 21 3 101
he~~ , .  .0,~ r u  c r 0 5 0 0 1 7

F e v r e a t l c ,  1 1 1 1 1 6
5 er . 1— ~i 1 5 1 .. 10 23

O s l  600 37 1 -.14 2 32  2 , ’~~3 2 /
- s - -  — 1_ S  314 01) 335 0) 1 , 101

F ’ .: sr i  .- - i d i  s o  I 5 s  167 55 2 5 259 61
Ls- ,ra-sa ~~ed Fis h  a,ssl w i t - f i l e

and a s s o ’ ( o  s d  -.o.- t i a n d s  2 2 1  91 4 7  0 — - U
keøer ,oir e cap o rat lon 167 303 70 . 2  “3  1 02 ’. 3/

1 , 3 7 5  1 , 1 -  9 1  7F ~1 I i  6 , 013

1/ Sn ~d F 1  t i - c a l  01 905 s . F  - i  d -ns - rq i -s , s d  - 1 .-I. A.  F - of dep let ion ’ .  ire supp l ied roe mu n i c i pal  and
— indus r b 1  s a t e r  f o r - - i t -  r O r L U C T  - 1 - s - r o l L  is ’. i insi uded in municipal and i t t d u s l r ( i 1  use .
2/ rnclude , ‘. .000 r e — f e e t  r ,Ir o n e — I  ir’ e gs - sad -  WIt S s r  c t Or , s n s - ; S s , I , ’ r ( - i . e  17 , /Il) A .  S - , IIu m F- - id t

• I I I -  6 0 .  and lonopab ( - - I  A . P .  . o 1  — -
3/ Does not in s I s- is - net evap ora t  v s  I r n  I s- s t ,  S a i l  . . s k e  ( 1 . 8  7 1 5 1 ) ,  i’ v r a n s i d  Lake l u —  ‘1/,1 - , and I s l e -

La ke ( 0 . 1  M A P ) .
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PRESENT STATUS OF WATER AND
PART II RELATED LAN D DEVELOPMENT

Most of the  8 .7  MAF w i t h d r a w a l s  l is ted in Table 2 are f rom s u r f a c e
wate r  sources .  G r o u n d — w a t e r  w i thd rawa l  f rom wells  provides  onl y about
11 pe rcen t  of the  t o t a l .  I r r i g a t i o n  uses about  80 percen t  of the
combined w i t h d r a w a l s  among L h t  s ix p r i n c i p a l  uses shown in the t ab l e .
Much of the  d e p l e t i o n  fo r  n o n i r r igated wet meadows and reservoi r
e v a p o r a t i o n  is as soc ia t ed  w i t h  i r r i g a t i o n .

S u r f a c e  Water

Most w a t e r  - ,- Iopment~ have been associated wi th  su r face  w a t e r .
These developments include storage reservoirs to regulate supp ly , and
facilities to con’.ev w a t e r  to ~he various uses. The estimated active
s torage  c a p a c i t y  in u p s t r e a m  lakes  and reservoirs in 1965 was 4 .3 MAP
as shown in Table 3. l r ie rc  is an addi t ional  598 ,000 a c r e — f e e t  of
ac t ive  s torage  c a p a c i t ~.’ in C a l i f o r n i a  tha t  r e g u l a t e s  wa te r s  used
pr inc i pall y in the Centra l  Lahontan  Subreg ion .

About 76,000 acre—feet of storage capacity was developed between
1965 and 1970. The Great Salt Lake Subregion accounted fo r  46 , 000
a c r e — f e e t , Bear River  Subregion 29 , 000 a c r e — f e e t  and Sevier Lake
Subregion 1,000 a c r e — f e e t .

Extensive conveyance facilities have been constructed to utilize
available water. These vary from transbasin diversions and tunnels to
conveyance systems from small springs and streams . The most extensive
diversion and conveyance systems are associated with major streams ,
but practically all streams that produce a usable supply are diverted
and u t i l i z e d .

Water  developments under  c o n s t r u c t i o n  or p r e s e n t ly  au tho r i zed  wi l l
import  approx imate ly  136 , 000 acre—feet of additional water and provide
add itional storage and regulation of existing water. This water will
be used primarily for municipal and industrial purposes in the Great
Sal t Lake Subreg ion , but substantial amounts will be available for
irrigation by direct diversion , exchanges , and from return flows .
Additional water will also accrue for waterfowl habitat from return
flows .

16
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P R i S L N 1 S~~A 1 I S  OF ‘..‘ 1 E 1 4  AND
PART II RELATED LAND i D E ,  E L u L M E N .

TABLE 3. ESTI MATED AC i IVE STORAGE CAPAC it Y IN dP S TR P .-LM LAKES ALP
RESERVOIRS — 1965

_______________ _____ ____________ 
G r e a t  B a s i n

Subregion Surface area Active capacit~:

(1 ,000 acres) (1,000 a c r e — f e e t )
Bear River  97 1,642
Grea t  Salt  Lake 109 1, 153
Sev ier Lak e 18 537
Humboldt  26 2 9 3
Central Lahontan 6841
Tonopah 2 4

Region 320 4,295
1/ Includes 41,000 acres of Lake Tahoe in Nevada which is one—tnird t h y

area of the lake .
2/  Inc ludes  240 , 000 a c r e — f e e t  of L a k e  Tahoe which  is o n e — t h i r d  the

active capacity of the lake .

Ground Water

Ground—wate r  development  ordinarily refers to deve lopmen t  of we l l s
which are used extensiv ely for domestic , stock , municipal , industria l .
and irrigation purposes. Flowing wells have been developed in many
areas in the Reg ion , but pumped wells have accounted for most with-
drawals. Individual yield rates of these pumped wells are as great as
8,600 gallons per minute , but average about 1,000 gal lo ns per  I n I l l i t O .
The t o t a l  number of wel l s  in the  Reg ion is not  known , b u t  pumped we l l s ,
excluding domestic and stock wells , eI-:cecd 2 ,000 in number. The

— following tabulation shows estimated ground— wat er withdrawals from wel l s
in 1965.

Subreg ion Ground—water withdrawals
(acre—feet)

Bear River 175.000
Great Salt Lake 306 ,000
Sevier Lake 280,000
Humboldt 140 ,000
Central Lahontan 42 ,000
Tonopah 98 ,000

Region 1 ,000,000 (rounded)

17

_ _  ------ -



PRESENT STATUS OF WATER AND
PART II RELATED LAN D DEVELOPMENT

The large wi thdrawals  in the Bear River , Grea t  Salt  Lake , and
Sevier Lake Subr egions are in areas of adequate recharge . Water levels
f l u c t u a t e  from year  to year bu t  remain r e l a t i v e l y  stab 1 c over the long
term . However , concent ra ted  pumping causes loca l ized  o v e r d r a f t s .
Similar conditions exist in several valleys of the Central Lahontan
and Humboldt Subreg ions. In the drier parts of the Region , some ground-
water pump ing is from storage . Consequently, water levels will decline
for  many years be fo re  r e l a t ive  equ i l ib r ium wi l l  be reached.

Water  Q u a l i t y

The ups t ream sur f a c e wa ters generally have excellent quality;
however , the wa te r  de te r io ra tes  as it moves downstream , inc reasing in
salt concentration from natural sources , from irrigation return flows ,
and f rom other  uses. Erosion caused b y hi ghl y var iable  s t r e an f lo w  and
r u n o f f  from unstable  watersheds also causes deterioration of water
q u a l i t y .

Generall y ,  in areas of natural recharge , the ground water is fresh ;
in areas of n a t u r a l  d i scharge , such as the Great  Salt  Lake , the ground
water is saline to briny (1 ,000 to 35 ,000 m g / i ) .  Sal ine wa te r  also
occurs locally in the vicinity of thermal springs and in areas where the
aquifer system includes rocks that contain large amounts of soluble
salts. In any valley with no outlet , the lowest point becomes the site
of a terminal sink or playa . Here natural salts are concentrated by
evaporation and locall y saline ground water is usuall y present. The
chemical quality of ground water varies considerably with depth . In
most p laces , there  is a progress ive  increase  in dissolved so l ids  w i t h
incr e-3sing depth.

P r e s e n t  Land Use and Development

Much land in the Region remains in an undeveloped condition .
M u l t i p l e  use of the land is almost  u n i v e r s a l .  P r i m a ry  uses such as
minerals , military , urba n, and t ransportation preclude most other uses.
I r r igation , grazing, timbe r , wildlife , and rio reation uses ~i’nerallv
allow several simultaneous uses. For exa mp le , an area used for grazing
may also be used fo r  w i l d l i f e  and r e c r e a t i o n .  W i l d e r n e s s  a reas  are
used for recreation and wildlife habitat. The 1965 princi pal land uses
are shown in Table 4 .

18
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PRESENT STATUS OF WATEPS AND
PART II RELATED LAND DEVELOPMENT

2/51k 2 . 3-R1NCIPAI LAID 1019 - 1965

_______ G r e L - -- -

Great

- i- — a c  Salt S o a l c r  Centra l
Princsvoi 3ssO SI.- o i  Lake lake ium ioldt Lahors~ an T1vIpo2~~~~~~~!~~11 ,01:0 ac res )

I r r i R a ted cr cs p land ‘.01 011 37 53 335 .142 190 2 , 114
Liry crop iand 52/ -.12 101 0 0 0 1 , 0 83
Crazing land 3 , 21 2 l obS 4 , 00- . 15 , 6.. ! 3 , 658 20 , 2 ) 2  6 2 , 238
Timber 3 7 3  2 , 2 9 3  777  0 80 29 2 , 5 2
Urban and industrial 3— 101 19 21 12 5 18 3 5 5
Uotdoor recreation 35 92 bI 70 10 2 2 1  4 3 0
Wilderness and scenic 35 2) 0 35 0 3-1 1t9
Flood cvn t rvl measures 7 10 9 2 3 1 32
Military and relaled 0 1,561 0 0 137 2 , 3’.-. 4 , 94- 2
Minerals ii ) 157 30 Sb 15 73 3 ~2l
Fisis and wildlite 119 180 99 si _30 815 2 ,055
CIa ,slfistd watershed 68 34 53 0 97 0 352
lrasasportation and utilities 57 t3 141 12) 91 77 611
Water control reservoirs 97 109 18 25 48 .1 320

1/ Multi ple uses OS land are mole in most categories so uses are not add Itive . Doe- s not Include
all dess4n.szlon, -

Watershed Treatment and Management

Treatment has been accomp lished on about 27 mi l l ion acres of
watershed lands including many critical areas . Watershed management
and t reatment  have improved domestic and municipal water  supp lies and
streainflow regimen . High f lood peaks , accompanied b y mud and rock
flows followed b y periods of li tt le or no st reamfl ow , have virtuall y
been elimina ted from the treated watersheds. Approximatel y 11.5
mill ion acres of land are so erodible and unproductive they are classed
as f ra i l  lands or cr i t ical  watershed areas. An additional 20 million
acres are in poor condit ion .

Crop land

Irriga ted crop land includes about 2.1  mill ion acres .  Most of
this land is adjacent to the streams from which i t  receives water  and
is in areas where the fros t f r ee p e r iod is long enoug h to al low crops
to mature. About 90 percen t of this land prod uces forag e crops , grown
primarily to provide winter feed for livestock .

Al fa l f a  is the princi pal crop and small grai ns are next in
acreage . Other crops such as corn for silage , sugar b eet s , grass hay ,
alfalfa seed , and truck and fruit crops are important in local areas .
Co tton is grown on a small area irs the southern part of the Tonopah
Subreg ion .

19
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PRESENT STATUS OF WATER AND 
—

PART II  RELATED LAND DEVELOPMENT

Dry crop land includes about 1.1 m i l l i o n  acres in the  eas te rn
subregions where the average annual precipitation is 12 to 18 inches.
Small grains are grown in an alternate crop and fallow system . In
1965 about 37 percent of this land was in crop, 37 percent was fallow
and 26 percent was idle .

Graz ing

About 75 percent of the land area is grazed by livestock . Range—
land provides about 83 percent of the forage requirements for sheep
and 16 percent for cattle. Cattle generally graz e rangelands dur ing
summer months and are fed during winter months . Sheep, however , make
extens ive  use of deser t  rangeland dur ing  w i n t e r .  Rangelands  are v i t a l
to the livestock industry . Lands used for grazing are used for many
other purposes , including watershed , wildl ife habitat , and recreation .

Timber

There are about 2.4 million acres of commercial f o r e s t  land . Much
of this t imberland may never be ha rves t ed  due to remoteness  or
designation for other uses , such as wilderness or watershed.

The timber producin g land is distributed among five major forest
types: Douglas fir , lodgepole pine , ponderosa pine , spruce—fir , and
aspen .  P r o d u c t i o n  or ha rves t  of t imber  in the Reg ion is e x t r e m e ly  low .
U n i v  about  2 .6  m i l l i o n  cubic fee t  were harves ted  in 1965 , p r incipa l ll -
in the Sevier Lake Subregion .

Urban and Industrial

Most u rban  deve lopment  has occurred  in the valley areas along the
Wasatch  Fron t  in the  ea s t e rn  subreg ions  and along the eastern slope of
the Sierra Nevada in the western subregions . As population increased ,
i r r i g a t e d  crop land has been conver ted  to urban  and industrial use. At
the present t ime , the economy of many population centers is shifting
i ron an a g r i c u l t u r a l  to an i n d u s t r i a l — c o m m e r c i a l  base .  Genera l ly ,
communi t i es  in t h e  Bear R ive r , Sevier Lake , H u m b o l d t  and Tonopah
Subregions are associated with agriculture or mining. The major
i n d u s t r i a l  deve lopments  have occu r r ed  in the  Groa t  Sal t  Lake and

— Central Lahontan Subregions . Most heavy industries are located in
the  Grea t  Sal t  Lake Subregion  and cons is t  p r i n c i pall y of i ron  and
copper smel te rs , and oil r e f i n e r i e s .  I n d u s t r i a l  deve lopmen t  in the
Central Lahontan Subregion is predominantl y li ght industry and
warehous ing .
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PRESENT S’IATUS OF WATER ta~LD
PART II RELATED LAN D DEVELOPMENT

Transportation and Utilities

The Region is traversed by major highways , both east to west and
north to south . It is served by four major railroads and several
airlines . The major population centers are served by natural gas
pipelines.

The electric utilities required about 5,500 gigawatt—hours (gwh )
of electrical energy in 1965. including 3 , 000 gwh impor ted  f rom
nei ghbor ing  systems . There has been no major  change in the number of
hydroelectric plants since 1930 . Most of the p lants  are small and as
they become obsolete the i r  p roduc t ion  is usual ly rep laced f r o m  o the r
sources. Over 70 percent of the t o t a l  h y d r o e l e c t r i c  capac i ty  is in
seven p lants  in the Bear Rive r and Grea t  Salt Lake S u b r e g i o n s .  Three
thermal steam p l an t s  in 1965 had capacities exceeding 50 ,000 kilowatts ,
with one exceeding 250 ,000 kilowatts. Nineteen plants utilized
in ternal  combust ion (Diesel)  power , and one p lant had a gas turbine .
The maps following page 21 show the location of principal electrical
facilities in the Region .

Outdoor  R e c r e a t i o n

This Reg ion o f f e r s  a wide v a r i e t y  of o p p o r t u n i t i e s  f o r  r e l -r e a t i o n .
It  conta ins  n a t u r a l  areas rang ing f rom de se r t s  to m o u n t a i n s , f r o m
bar ren  sa l t  f l a t s  to f o r e s t s  arid f rom dry  lakebeds and s a l t  lakes  to-
spa rk l ing  moun ta in  lakes and s t reams . I t  also conta ins  numerous areas
of scien t i f i c , geologic , natural and historic value that have been
developed or preserved fo r  rec rea t iona l  purposes .

Numerous campgrounds , picnic , and W i n t e r  spor t  a reas  have been
developed in moun ta ins  or canyons in close p r o x i m i t y  to  urban a reas .
Facilities for boating and other water—based ricreation are available
on many reservoirs and natural lakes. Most of the outdoor recreattori
development in urban centers has been for parks and golf courses.

About 16,000 acres of the Ja rb id ge WI isiernes s arI a in Ne~~ada and
about  35 ,000 acres of the Uinta Primitive area in UtA h are in the

F Reg ion . Other  a reas  are classified as national scenic a rea s .  These
are Wheeler  Peak and Ruby Moun ta in s  s ceni c  a r L a s  in eastern Nevada ,
and Mt. Timpanogos scenic area in central Utah .

Flood  Con t ro l

The existing flood control development includes floou tore cast ing ,
flood control reservoirs , l evee-a and channels , watershed management. and
treatment , and flood plain mann; 

i nt . ~
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IRUS ENI SiA iU ~ OF WATER ANd
PART II RELAT ED LAN D DLVE LOP~’iEN~

There are about 100 reservoi rs  and lakes , excluding  te rmina l  1a~ es ,
with  a to ta l  s to rage  c a p a c i ty  of about  4 . 3  mi l l ion a c r e — f e e t  t h a t  hel p
reduce flood damage althoug h they are not specifically operated for
flood control. Projects in operation for flood control in l9~ 5
consis ted of about  320 , 000 a c r e — f e e t  of s t o rage  c a p a c i ty  in m u l t i p le—
purp ose reservo irs , operated on a flood forecast basis , and 2,200
acre—feet of storage capacity in small detention type reservoirs . In
addition , there are 48 miles of levees , 70 miles of channels , and
24 , 400 acres of land w i t h  t r ea tmen t  measures .

The present average annual reduction in flood damage , due to
e x i s t i n g  measure s , is about $1.5 million . Residual average annual
damages are about  $5 .3  mi l l i on . These damages have been divided In t o  —

u p s t r e am  cost , $ 2 . 2  m i l l i o n , and downs t ream cost , $3.1 m i l l i o n .

M i l i t a r y  and R e l a t e d  
- ,

MIlitary and related activities use about . ~:i~ i lion acres , m a i n l y
in remote and undeveloped areas. Thi s  inc ludes  th~ Atomic Energy
Commission tes t ing s i te  in the Tonopah Subreg ion , and the Wendover
Bombing Range and Dugway Proving Grounds in the Great Salt Lake Sub-
reg ion . Usual l y these lands are r e s t r i c t e d  to military and related
ac t i v i t i e s .

M i n e ra l- s -

In 1965 , 421 , 000 acres  of land w e r e  u t i l i z e d  fo r  m ine ra l  produc-
tion. These lands are generally dispersed over the Regis is  with the pre—
dominant use occurring in the Grea t  Sal t  Lake arid Tonopah Sllbreg ions.
The maps fo l l owing  page 22 show the types of m i n e r a l s  and the l o c a t i o n
of principal mineral producing operations in 1965.

In 1965 meta l s  a c c o u n t e d  f o r  n e a r l y 85 percent , nonmetallic
minerals about 15 percent , and fuels less than 1 percent of the total
mineral production . Copper comprised over half of the value of all
mineral output , and molybdenum , gold , iron ore , and sand and gravel
were the nex t  f o u r  in value  of c o m m o d i t i e s  p r o d u c e d .

Fish and Wildlife

A significant portion of the  t o L a l  ar ea  ot  f i s h i n g  w a t e r  is in
manmade reservoirs. In l9~ 5 an estimated 1.8 mIllion stan—da ys of
fishing occurred. Coidwater l ishiog a c c o u n t e d  f o r  1 m i l l i o n  man—da y s ,
and Warmwater fishing t~~e rer-saiads -r . Miles of str eam s su i table for
fishing are decreasing.

- -
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}O f i _  I ILS OF’ E’~\J FIR AND
PAR T I i  RL. ,A - ND LA NL D[’- .L L O I ’M L N

In 1965 , 1.3 million naru—:i2 v s ; of liunt ia g occ- -rr cu . Big game
hunting accounted for abnut half of the hunting 3 - tiVit ’, .

Most of the natural war - c r ew s areus a~ c ur  a lone  t L e  e a st e r n  s h a r e
of th~ (~re)dt Salt l ake i: Utah and in t h e La-tra (~~~F1’aiIholdt - uSc a r e a s
in Nevada. Parts of these ar ea s  h a v e  bee  ru re vs 1 op ec  and a r e  mi :-
f o r  waterfowl propag-it ion and hunt ing. The adjacent i i n J e ’;cl oped ar ~
also contribute to wa t e r fmi l huso t ing opportunit Ies.

Ihie Region is well Nnowus for its bi g fans- h i i s ’ t I : 1 5 ,  v u r c i c u i a r H
mule deer. The Sevier aal- e a n d  1i: ; : : :L - - a l d t  Subregions -olcpc ’rL t In-
l a rges t  mule do~~r h e r d s  . A l l  b ig game husa ’. i r s  C o—el’/ manage d h~’
the respective States. Mo racem ent is -sd dL-vs -icpm e ru t - - 5 - n ~~i~~t- mairal’- ’ C t
land acquisition and habi tat re stor at ion or big cat1t

a- ,)
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REf  1 )N.\J - NEEDS -‘.1-f) 1iE1-WsNc~~

This Se -Ot i o n  shows , in geruesjI , the needs an d ,1e - ’ ,-s~~ -s as r i r e s e : st e d
in the ss~~Ie c  app endil:e -.. A-d ~ustr:en7 - i nc  : h : s n g / s  t o  - r  a 7 I e e d S  witru
ava i l ab le  r e s ou r :- e s  are d h a ’ u s s e d  in  i’a r t  U , R e g i o n a l  C, -:c c-rs  i l en s ive
Framework Plan . Since t c e  p b s; she-cs huw u s e d — - j u l  de~can d s  ~~~~~~~ be ret ,
there rs sor.:e dupl ucat ion i s -i l a r t s III ad \ . lu  redsuee dup i L~~s t i u n .
some s u br r g ~ onal n ee d s  - ,re d i s c u ss e d  in Part V as p iu;:i s -;i d c V e  1 oa - n e 1 i t

Econ ic f a - a i u 5 r~j~~ct i - ons-

~ue dEE—EkE economic base md gr r Jer t ions w e r s - used t o  s-~~t~ bli5i s
needs and demands for the Reg a in n,cst functIonal areas. flu pro-
jected needs are based on his to rical trends and foreseeable dsvclop—
m e a t .  I n c  p r )  ~ecLions fern the basis f ~~ r a t  f r amework  p lus; n e e d s
arid pr ovid e a base fs -o:~ wE c 1 i  al ternat bye n~ i r i s  — an b- r~ lated.

Some ap p~ n d i x u s  are m or e  clo s e l y r e l a t e ,! t - t l i s - - t -  pro~~ec t i o ns  t h a n
a re o t h e r s .  Ps’ s- j a - - s - t ion s  s r  n i r  I - ‘ u  I ’  u r — , i  p r -  -la t tau are :~s rua i g l ien
by  UB E — h ~F ’S . 1-lana o t h e r  f u t u r e  i a n d ~ . 1 c c  b~~ ed -u Poi- - sIJtlo n pro~ ec—
L ions by OBE—ERS , such a— r c : r c - a t i c s u  and ci tric p- a r allah! u t i l i u s o
pe r  c a p i t a  demand r a t e s  in c o n l U n C  t i o n  wiNs th e  p r c ie ct i on s .  1-1: n e r s i~
p r o d u c t i o n  is basoc or pro - c t - s t  :u,ut sin - - u i si- -na:sa~ r r l : - s n  r e e u ~ ’n a s
f l E E — E W E  p r - - j e c t i o n s  . Economic data an 1 - is ed on b.c usor:ic SaL rt  a-: i , sn s
The f r o n t i s pi r - c e  maps sh sa t h e  no d  to  o g i c  i n - r i  e-:oa - n i  c subre i: ’ion
b~~-, u J t t  it s .

P o p u l a t i o n  n .d  Emp N - : ’- -~ - t s  C i 5 a r u c ’ . e  r i st s -:

The e s t im a t e d  p o p u l a t i o n  if  t b - c  f r , - t h l i s h s s  E t~~~ i - -n i n  ~~‘-5 was
one m i l l i o n  l n h a b i t m r s ,  bu s- p u n s l a t  i on  s o n  t n ’  :a r~~i- d l ;~J 0 — l 9 b 5
increased Ill per- ’e-nt - This c c m n 3 , t 57 s - u .  ‘ - s t  f o r  The a t t  2
tat -s , 161 pc -n t i l t  5 - r  t :~ O s - s t f l  SLat - is , u i _S 108 ;~~- s -n t icr t I t

:noiun  L i  in s t a t e - s  . I i i ’  I c  5 slu v-s 0 I S t  i l i a C  011 ic a - 0 t P t  S i  S

sssbr sgi ~r u s .

I’hei p r o j e c t e d  p o ; su l a t  ‘ 5 5 / ’ s’/th r a t -s ~~ 2 f~~r i, b u c  - t E E — E W E
: r - ~~ect  ions were b a s e d  on j3~~~~s a i  0! t h u s ’ Census S~ r i us C r s ; t - i i o n s .
e m b u - d v i ng an assumed sub sta nrfal d c i  in , - i n  ~t r t  i l s t v  r : t e s  f i s ’p. t i , ,

19 6 2 — l j 3  l e o - i .  ,Juo ’ S e - n i t - s  C p o p u L i t i s s l u  aOst I l I S S S  flOS S SiR a V i r i g ~

annua l ct aNu rate of 1.3 ,- er ca-’nL tar t b -  p e ri o d  unde r stud- ; .

- - ‘  ~~~ - —_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - —



REGiONAl, N E E D S
PART III  AND DEMANDS

TABLE 5. POPULATION DISTRIBUTION AND GROWTH

Great Basin Region
Percent

Economic Popula t ion  P o p u l a t i o n  change
subregion 1930 1965 1930—1965
Bear River 70 ,228 90 ,000 28
Great Sal t  Lake 336 , 428 800 ,000 138
Sevier Lake 60 , 090 49 ,000 —18
Humboldt  19 ,454 28 , 000
Cent ra l  Lahoritan 42 ,634 166 ,000 290
Tonopah 16 ,837 18 , 000 7

Reg ion 545 , 671 1, 151 , 000 111

The regional population is projected to be 3.2 million by 2020.
This represents an increase of 178 percent over the 55—year period.
The ra tes  of change in popula t ion  vary widel y among the subreg ions .
Figure 5 shows present  and p r o j e c t e d  subreg ional popula t ions . All are
projected to increase except the Sevier Lake Subregion .

In general , regional emp loyment in 2020 is projected to inc rease
as shown in Table 6. The la rges t  pe rcen tage  increases are in manufac-
turing , in business and repair services , and in medical , educational ,
and other professional services. A large percentage increase in finance ,
insurance , and real es ta te  is p r o j e c t e d  in the western subreg ions.

Decreases in reg ional emp loyment are  f o r e c a s t  f o r  a g r i c u l t u r e ,
fores t ry and f isher ies , fo r  min ing , and for petroleum refining . This
r e f l e c t s  increased e f f i c i e n c y  in o p e r a t i o n  which results in fewer
emp loyees needed to sus t a in  inc reased  levels  of a c t i v i t y .  A l thoug h
in the western subregions entertainment and r e c r e a t i o n a l  services are
projected to decrease -about 10 percent , it is believed that since this
sector  inc ludes  g a m i n g ,  i t  w i l l  inc rease  s u b s t a n t i a l l y .

-~~~~~~
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RE f  1 U N A E  N E E D S
PART III 5’ND DEMANDS

TABLE 6.  POPULATION ,_ E1-U~LOV 1-iLNi AN D PARTICI PATION _ RATE

________________________  
Grea t  Bas in  Region

l9 C 5 1980 2000 2020

Eas t e rn  economic subreg ions
— Popula t ion  — ( thousands )  939 1 , 260 1, 833 2 , 558

Emp loymen t — (t housands )  328 477 717 1,023
Participation rate — (emp l/ p o p . )  0 .35  0.38 0.39

Western economic subregions
P o p u l a t i o n  — (thousands) 212 276 d33 6a-.()
Employment — (thousands) 89 ill 17’. 256
Participation rate — (emp l/pop.) 0.s.i 0.-tO 0.40 0.1-0

Reg ion
Population — (thousands) 1 ,151 1,536 2 ,266 3 ,198
Emp loyment — (thousands )  417 588 891 1, 279
P a r t i c i p a t i o n  r a t e  — (emp l / p o p . )  0 .36  0.38 0 .39  0 .40

OBE—ERS P r o j e c t i o n s  of A g r i c u l t u r a l  P r o d u c t i o n

Base year (1965) and p r o j e c t e d  a g r i c u ir u r a l  p r o d u c t i o n , shown on
Tabl e 7 , represent the Region ’s share of national resuirement s for
food and fiber. This allocation of food and fiber requirements was
d i s t r i b u t e d  among the subregions . I t  is the  base f r o m  w h i c h  a g r i c u l —
tura l  wa te r  and land needs were defined and proposed deoelcprrent s were
evaluated. Projections of alfalfa seed and cotton p r o d u c t i o n  wert  not
included in the OBE—ERS data. These were added and projected to
increase  at the same rate as alfalfa hay and nati cauwide cotton
prod uction , respectivel y.

Crop y i e ld s  were p r o j e c t e d  b y local u n i v e r s i t i e s  and increase
about 40 to 150 percent above 1965 yields. fhu ~ - projection for sugar
beet yield in the  Bear River  Subreg ion appears  b a  s i t ic e  t h e  present
ave rag e of 17.2 tons/acre , as reported b-. Utah—Idaho Sufas - Companr ’ , has
approached the p r o j e c t e d  2020 y i e l d  of 17 .5  t o n s/ a c r e . A ra re
r e a l i s t i c  p r o j e c t i o n  of 25 t o n s / a c r e  would  reduce the  2020 a c r e -ace
r equ i remen t s  b y 26 , 800 a c r e s .  Projections t s r  alfalfa seed in the
Humboldt and Tonopah Subreg ions are also low since present y ields and
production exceed 2020 projections .

27 
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E L ’ .  u7,~ N E E D S
PART I I I  A ND DE MAN D S

TABLE 7 . AGRICULTURAL PRODUCTION

_ _ _ _ _  _ _ _ _  _ _ _ _ _  
Gr e a t  Dos in

lus’cnoditv U n i t  b 965~! t98t~ 2000 ff20
(1 ,000)

F e e d  gra ins
h s .  120 125  150 105

Oats bu. 875 920 1,100 1,200
Barley b~~. 7,700 9 ,500 1 7 ,000 1 7 ,000

Hay and forage
i-ia’.- tori 2,118 2 ,200 2 ,600 2 ,900
Silage ton 517 540 710
Pasture-s AUN 1,51-2 2 ,100 2,300
Range lamd p a s t - _ Sr e-~ A1-i- i 3 ,960- 4,200 5 ,200 5 ,~~1-0

Seed crops 
2 ’Alfa lfa seed— ’ c wt .  81 85 luC 1 110

Food crops
Wheat bu. 8,238 10 ,700 12 ,000 l~~,0OO
Vegetables cwt. — 2,400 3 ,100 ~

,,O0O
Noncitrus fruits ton — 40 50 70
Sugar ton ~‘.57 1 ,300 2 ,000 2 ,500

Potatoes cwt . 1 ,048 1,500 2,000 2 .h00
Fibe r  cr~~~s

Cotton— ’ bl . 5 6 7 8
C o t t o n  seed~?’. ton  12 13 15 18

Meat animals
Beef and veal lb )-” - 1-57 ,000 610 ,000 800 ,000
Pork lb .-~-i 

- 11 ,000 15,000 19 ,000
Lamb and m u t t o n  lb . F - 73 ,000 97 .300 12 7 ,000

P o u l t r y  p r o d u c t s
Farm chickens lb. — 4 , 700 6 , 200 8 , UOo
Turkeys  l b . F — l 0 b , 0 Ef -  11-0 , 000 180 , 000
B r o i l e r s  b b . F — 6 ,0(0 8,000 lO ,c’OE
E ggs ea .  185 , 952 327 , 000 -‘. 30 , 000 ~~0 .O00

Da i ry
M ilk lb. 7i7 ,7b~ 

0-~0,OOO 1,2.1 5 ,000 1,5~ v ,0Uu

1/ 1964 Census  of A g r i c u l t u r e .
2/ Not  p r o j e c t e d  by OBE—ERS .
3/ L iv ew e i gh t .

Diversion requirements are p r  t - c t e d  to in crt - a’~ b” 2.3 as i l i s r i
ac r e — I  o C t  and  dep l e t i o n s  by 1.5 miii I s O S  it - re —ft-ct run l9~~ t o  201

i i i  is is about a 25 p e r o e n t  i n c r e a s e - s -, u ~ 0 t h  divers i ~~i t~~ i: .J d~~-le- t i ons.
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REGIONA l .  NEEDS
PART I I I  AND DEMANDS

I r r i g a t i o n  wil l  cont inue to be the l a rges t  user of water. About
50 percent  of the dep le t ions would be fo r  t h i s  use .  Munici pal and
indus t r i a l  demands account  fo r  the  larges t  volume increase in divers ions
and dep l e t i o n s .  These p r oj e c t e d  deman ds , based on past  t rends , a re
high when competing demands for water in this arid reg ion are
considered.

Electric power demand for cooling water would increase 1,700
percent from 1965 to 2020 even though total use is small.

Table 8 shows the wi t h d r a w a l  and dep le t ions  fo r  the Reg ion . This
table reflects the adjustments that have been made to accommodate the
Compresiensive Framework Plan ,

TABLE 8. WATER REQ~~LR EM ENTS - REGIONAL SU~~1ARY

________________________________ Great Basin Reg ion
Change

‘f ype of use 1965 1980 2000 2020 1965—2020
(1 , 000 a c r e — f e e t )

Withdraw als
Municipal & industrial 493 721 1,172 1,872 +1 ,379
Thermal electric powe r 7 13 43 124 + 117
Recrea t ion  8 13 20 32 + 24
Minerals  9 170 200 243 + 1-1- 7
Irrigation 7,032 7 ,109 7 ,292  7 ,483 + 451
Fish and wildl ife  1,017 1,068 1,117 1,214 + 197

Total 8,653 9 ,094 9 ,844 10 ,968 +2 ,315

Dep letions
Munic i pal & i n d u s t r i a l  161 250 1-69 871 + 710
Thermal ele0tric power 7 13 -1-3 124 —f- 117
Recreation 6 7 9 15 -4’ 9
M i n e r a l s  23 49 62 85 + 62
I r r igation 2 ,933 3,030 3 ,235  3,455 + 522
N o n i r r i gated wet

m e a d ow s  1,120 1 , 082 980 910 — 210
Managed f i s h  u~~d wildlif e - 734 836 939 1,099 + 365
Unmanaged f i s h  S wild—

l i f e  ~ associated
w - t l : a d  405 364 36 1- 309 — 95

Reservo i r  e v a p o r a t i o n  624 600 018 678 ± 5-1-
Total 6,013 6 ,131 6,749 7 ,~~-1-6 -i- 1 ,533

N o t e :  Evaporation from t e r n ; s s ~ l akes is not  i n c l u d e d .
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La no R~- :- -~~r ‘are -ar - -

The U B E — E R S  u r o cu c t i o n  r e qu ir e ’ e n t~ we t e  tr .insIareu ints~ 1s~ sd
acreage needs f o r  p r i n c i p a l  uses on a regional  b a s i s .  Subreg ional
requirements were determined usinc past t r ends , p o p u l a t i o n  p ro  j e t . t ions ,
and available resources. The need t o r  land ‘.‘ar ies  with i r , t e i - s i t y  arid
efficiency of use , and the means selected for meeting a reeuireneat.
For example , f orage r c - ; s i r e m - n r s  f o r  red m e a t  p r o d u c t i o n  could  be m e t
entirely on i rr I gated crop linu or on c o m b i n a t io n s  of cr y  0 r o p l a n d ,
range land , and irrigated croplands.

li e proje cted reg i o n a l  land r e q u i re m e n t s  f o r  va r ious  uses a re
shown in Table 9. Tiie acreage needed for craaing and timbe r is pr a—
jected to decrease as n e e d s  for other uses increase. Producti cr- on
rena jnf~~g g r a z l n g  and t imber lo rd s  is p r o j e c t e d  to  inc  rease.

TABLE 9 .  AND R L C- U IR EM ENTS _ — REGIONAL SLMO1ARY

Grea t  Bas in  Re~~ion
Chance

PrInç~ pa 1 use-si 1965 1980 200 0 2020 1965-1 0
(1,000 acres)

Irrigated crop 1-~o0 2,114 2 ,10+ 2 ,098 2 ,120 4- C

Dr~- crop land 1 ,083 1,074 1,c~~ 1 , 152 59
( racing land 63 ,138 62 ,48’. 61 ,757 60,800 — 2 ,’.J~
limber 2 ,352 ~,157 2 ,137 2 ,217 —

Urban and indu~.tria1 30-5 4 5 4  53 3  6°l 2 9 0
Outdoor  r e c r e a t ion  a30 895 1. -.l3 I , 92~ -~-l , -~9-b
Wilderness and s c en i c  129 950 950 950 + 821
1:lood control measures 32 67 ]. 2b loU 4- 118
M ilitary and related 4,902 4 , 962 s , Yb1  4 , 9 t 2  0
1-m orals 421 836 l ,0~ -. l ,.7U + 849
Fish and wildlife 2,050 3 .301 1 ,007 3 ,9s59 +1 ,933
C l a s s i f i e d  w a t e r s h e d  352 ~.2 7  510 608 + .756
T r a n s p o r t a t i o n  and

utilities 611 706 770 all -~- 200
Water  c on t r o l  r e s € s r ’ . - o i r s  32 .0 3 2 1  3 6 . 7  319 59

1/ M u l t i p le  uses of land are made in man’-’ cat ecu r les .

Wit h in  the  G r e a t  Sa l t  1 i k ~ and C e n t m ~ 1 Pol o nt a n  S u b re ,~ ions ,
297 , 000 and 9 7 ,000 a c r e s , r e s p o - - t I v e ’ l-; , of a d d i t i o n a l  land  wc uii be
ne eded f o r  urba n a n d  i n d u s t r i a l , and t a r  t r a n s p o r t a t i o n  and  ut j l i t i e ’~

use by 2020. Muclu of this w o u l d  curse fr-a m presentl y ir ’ri cated Land .
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R E CIONAL N E E D S
PAR T 111 AN D DEMANDS

Demands for mineral resources are based on projections of the
Reg ion ’ s c o n t r i b u t i o n  to meet  n a t i o n a l needs and demands as d e t e r m i n e d
b y the  U . S .  Bureau of Mines. The demand f o r  most  m ine ra l  c o n s t r u c t i o n
m a ter i a l s  has been and would continue to be m e t  b y p r o d u c t i o n  f rom
resources  w i t h i n  the  Region . The demand for oil and n a t u r a l  gas has
been arid would be met  b e i m p o r t s  f r o m  o the r  r eg ions . M et a l s  and the
remain ing  nonmeta l l i c  mine ra l s  are mined  large l y f o r  use o u t s i d e  the
Region . It is assumed t h a t  n eeds  and demands f o r  m i n e r a l s  not mined
in the R e g i o n  wI l l  be s a t i s f i e d  by i m p o r t s .

L a t e  r s r s e d  >1an~~~ment

L a t t ’r sk u e a  lands are used f o r  m any purposes  and if not  p r o p e r l y
p r o t e c t e d  are damaged f rom eros ion , f l ood , s e d i m e n t , and f i r e .
Au~iu0 i  dam ages  shown in Table 10 need to be r educed .  As deve lopment
takes  p lace , the p o t e n t i a l  f o r  damage wil l  t oc r e a s e .  r ab les  11 and
12 ind ica te  the land t r e a t m e n t  m e a s u r e s  needed on abou t  11.5 mi l l ion
acres. About 700 , 000 acres are c r i t i c a l  areas  need ing  in t ens ive
treatirent measures , but all land should be managed to maintain and
improve  w at e r s h e d  c on d i t i on s .  The maps f o l i u w i n g  page  3 2  show the
w a t e r s L e 2  t r ea tmen t  and m n a g s a e ; t a r e a s .

TABLE 10. AVER AGE 4l .~.LAL LA ’. LR~-1lED mAS IA GE S, 1965

__________ 
-;reat Basin Reg ion

Flo od 
~Subreg ion 

____ - - - - - - 
Ero sion seditnent0- F i re  Total

(S 1 , 000)
Bear River tO  507 566 1, 142
Great Salt Lake 124 1,880 1 ,918 3 ,922
Sevier Lake 239 o52 1 ,137 2 ,028
Humboldt 2D4 u73 3.86s 4,71- 5
Cen t r a l  L a h a n t a n  c2 1 , . 2 3  2 ,163 3 , 450
Ton opa l l  

- 
1~~ .

Region 8-1- 2 5 , 120 10,396 lo ,558

1/ Flood and st-dine-nt dama~se- - i r a  a l so  - ; lu awa  u n der  Flood 1- a n t  rd needs.
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IAELE Ii, -,Oi RSW1, suu :msE c . 50100 — Fu BL sr  91.1 4 -A l i t  AN1)

_ _

~ 

- — —  
Bear , - - ~ .t  ,‘V i c r  ,e p t r d

_
~r1-~~ Lam ~c f 1 -~~ ~~~~~ J1-ooi

dats r - .pr.-aO: rc 0 1~ -.i0 11-9 .700 22 ,003 c- b c
R e i )  4 ir a

- 
rehab i l i t i - 5 1 1 .  4-59 909 , ,17 681 £7 3 1 , 192

s t a b i l i z a t i e - r . -  183 .56 907 jOt 373 0 -
S sa e t rtU & 9~ u .  l~ - c

c r c - - i r s  c s s s t r ~ 1 a r e  11 221  7~ 9 3.. 47 ‘-5 0-3
Sta b i1i ~atior , ci a c e r -  -

blovoat , . *,,-s acre 500 1.200 2 ,800 1 ,20-3 -. 501 900 1, 200
7ree p 1 c ~~)c.- L aY 

- - s a r a  -.9 1’ 72 0 3 a 147
1 ,00v

Seedio-~ acre 92 56* i25 711 67 .76 -
Br ash B ,ccc cor,troi r ,000

type ca re ron . +4 cc 3 .50  5, 0  47 758 a .  370 3 , 735
W~- J I a r , d  si t e  1 , 000

1mp c-a ~- ecavnt  ac se 39 25 25 9 7 5 9 37 1
a l l - i  s t a b i l i z a t i on  cri u c 307 1, 117 3 , 7 - - i- 37 1  8’ . ~~~1) . .  P .3.1 
d irest B debr is  ba,irss rIo. 50 I 7.-. 105 .— 37 95-i

Divers ion  s t ru c tu r e s  no , 35 291 1 ,351 1 39 79’ - 7’
Dike B levea l i e  7 0 4  1, 7 1 7  1, 173 r5~ 57 1 9 3 ,4-0
F lood r e t a r d i r g  so, , 15 72 78 tO 9 — 233
~u c -dc c f ee t  0 0 10 ,000 0 0 0 10 , 0 - -
Stream channeL

i r ip r ov emee t  mOl e 1-. 16 12 52 30 10 -
S tocb s sater  d, ’ve i o p m en t

( 1 , - I ’ -- , p ipel i sr es ,
spr i g- , ponds , res —
c r v a r s  .7 ao~ , 7--U ., ‘ U a  7 , 359 1 . 770 3-7  1 , 85 Os . 7l~

Ftss _ i - g  rile 3 ,995 c b S  7 . 8  1 ,9— h 923 .29 6 c- , 5.
- I

TABLE 12 , WATERS HED IRE A TMENI bLiS S - 1R917A1117)  0711) 11 CR Y L A ,00

_________________ 
B a s i c  Sec

Bear  si re s Se- c a r  ,atrai

— T r e a t - s -st  Uni t River Salt L , h e -  sk~ i1, mb airt ao--ssac. 105 37+1 - c c  —
1 .000

F i e l d  d i e h r s  acre 72 62 58 61 51 — 5 -
1 ,000 - -

L_ rs sd l e v e l O g ac r e  209 251 -1 2 5  9 1  . 3  “ -
1 , 010 - - -

711 - h  1 s , i , g  acre 1— 7. c6 2 !  7.  13 131
1 ,~iIL

l y e  I lees,  acre 56 72 93 23 I t -  51 209

Irr i gatI on s tr saeta re s acre 78 c9 154 .1 51 41 07

S b - r l e k i c r  s ,n ’st es _ 92 I s  118 *0 .1 17 ..c-

I ~~

I r f l t o - c r t re lic a r c  29) IU 0 0 Ii 1 ,
area 1 , 000

p l a n t I n g  a- i r e  2 1  5 1 . 5  11 3 0 9 .9

C rop res id u e ma n a 4e- 1 .000
meri t I r o i l i n g  acre 583 - ‘ c i  u -  0 0 Os 1 .375

F i e l d
aln db r ea k s  m i l e  15 1 8 3 13 2 ’

H i l L s i d e  1 . 000
911 0-,’. Oc t .5) 120 30 0 0 0 19U

- -iou )
Str ip . ru ru I s,,u 

- - 
-e r, - i  12 1  - 11 0 11 l B s
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PART I I I  ~.N i

Flood 1-cc~trcl

Flood damagas  In t I l e  past 1-ave not be e -n it :cessi . -,1 beca use of
l i m i t e d  and soar -c . - dc v~ opm e-u n .  In r e c e nt  r e a r s  a c c e l o r a :  eLi - 3 rDIs I01 Z 1 i ~
Lion  an d more in ten sive  use of ag .-i cu lt so r ~~1 a m ’ - - - PO0’ e i n c r c - ,i s ea tile

e - C o n o m j c  b u r d e n  of f lood  I-a~ se~~. As p o n a d a t i o n  and economic  ac t  1 v 2 t ~
g ra s , r e au r r i n g  11 c-ads i n c r e a se  r i sk  to h f.- . 10207)0 s u f f e r i n g  and p r o p —
-: r t \ -  dd 777-O t-!e un l 9 1 S S  l i d e n - 2 , j t e  ‘ r  ‘ : i -n t7VC measures  are p r o a - i d e - d .  1-cnn ]  e t c
f lood  p r o t e c t I o n  is an u n r e a l I s t i c  4 101 due to r i s e  snpr~ Ji:tabilitv
of f lo o d s , t he  s : of p r o t e c t i o n  and o t , s r  uses of  land and w a t e r
resources tnat preclude comp lete Hood prote ction.

Flood d imma ges  vi  t i l o r u t ~dd i  t iona l H ood c-  . ,cro l  deve1o~ nenrc were
p r o j e c t e d  aS 0 m e - u s u r e  of tbt t u i t u r e  f l o o d  n — e- d 91 as siLc’ .J t in r ob Ic 13.
1-nc seot Li-anaces f l I l v e  bee n dj y l d c’j ont o upstre am cost. ~2 ~~2 20 1111cr , and
l o wu c t r e a m  cos t , $3 .1  million . Li~ ::~~ge for f- it u r - t~~ msa fram es wIll
o c c u r  main l-,’ in the downstream aroao

TABLE 13. 1-2011-7 P22- 21-1-ES

- 
t - r e ~~t t o s S i a :  t-

i 1 - r c t i r , , i t s  -J a € ’r : g€ a i i i I l U O  - -~~~

I l 1 ~~~~~~~ 19~~c. — 
3

(81 ,000 7 
- - - -

Sear ,~l, -;e r 507 7i5 1 ,127
Gr L Sait Lake l ,:~ 0 3 , 211 j , 9-. 8 iG , 7~~7
Sc .- i e r  I k& ’ 652 897 1, 3 1’ .  2,1-18

‘111 -c l- it b75 985 i ,57’~ 2 , 50n
Le’tI t r a l  i a t , , . :i t a r .  1,223 1, 920  3 , 501- 5 , 5 :7
Ian op ah  38:u 5 74 9c I 1- .

0t- ion total 5 ,322 8,322 14 , 22- 2-. , 29 S

~rr 1- 1-7 l T ; c a l : lJ  L7 r . S a - ~3~5-

. \ - a i 1 t ; on a l  ls’-d t O- r  i- u Ic - s - i t - a t~~~. S71 7~ ] , t 11)h’ f lt  p n i l s on t l V  i r r i c 7  c i i

a nd t o  supply new la n d s .  WI t h u r  oval t - - - q u i  n - la4 1 i n - - ie1lSe ,151 ,000
c. c r e — ~ s-s-i and deple ti ons 522 ,000 r e — f e e t  os; 2020. Ir r I-ce t io r

- iencies ri- e xp e c t e d  t o  iflcre0Se ‘— pel’cen L be 2023 .  if lOt - S e I l d l e n ’
c I s s -  w e r -  ma i : I t a l l I C - a , w i t h d r a w u i  r c -q - .i rcn c ’n t s  u c u ; l d  0’ I c  is-

a cr ~ — 1 e e t  in s t e a d  c f 45 1 ,000 acr e—tee : -it t i n p r o j e c t - i  t i i c i s ’ n c v .

IL - - It 15 per u edt O~ t I s ~ iL r l.l j ts - J L O r S i i —  ~ L b s  Rh g iL -n w~ r I i ~~ r s 5 ’odhi’ :
some ‘s~~’ ’ ot — i r ali n age f a c i l i t i e s  to  m a i n t a i n  cror :-ccdu: - t i v i t ~~. A h - :u t
3 13 ,000 a d d i t i o n a l  IlL-r e- s 1-, s L l d r s - l l i j i ~i~ i r ; i s n a 4 s e be 2011.
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REGIONAL NEEDS
PART III  AND DEMANDS

L i t t l e  change is needed in t i l e  t o ta l  i r r i g a ted  acreage a l t houg h
la rge acre-ages of new land need to be developed to rep lace those con-
verted to other uses. To replace irrigated land lost to other uses ,
about 59,000 acres of idle improved land and 245 ,000 acres of dry
crop land and rangeland will  need to be developed for irri gation by
2020. Table 14 shows land use changes and development  needed to meet
projected requirements.

TABLE 14. IRRIGATED LAND REQUIREMENTS — REGIONAL SUI~d1ARY

Great Basin Region
Change

1965 1980 2000 2020 1965— 2020
(1 , 000 acres)

Previously dev . land 2,114 2 ,114 2 ,104 2 ,098 —

Loss to o ther  uses,Y — — 6 5  — 7 8  — 9 6  —2 3 9

New land required~! — 55 72 118 -4-245
Net develop ed land 2 ,114 2 ,104 2 ,098 2,120 + 6

5 /
Idle land remaining 116 122 79 57 + .59~-

P roduc t ive  land 1, 998 1, 982 2 ,019 2 , 063 + 65

1/ Values are incremental amounts.
2/  Id l e  land res to red  to p r o d u c t i o n .

The above table  assumes t ha t  various p r o j e c t e d  increases  in crop
yie lds  would be r e a l i z e d .  Because of the p o s s i b i l i ty  of some restric-
tions on the use of f e r t i l i z e r s  and pes t i c ides , these y i e l d s  may not  be
reached. To meet projected production at 1965 , yield rates would
requi re  about  1.1 mi l l i on  add i t iona l  acres  of p r o d u c t i v e  i r r i ga ted  land .
Diversion r equ i r emen t s  would increase about  an additional 1- ~L1-F, based
on 2020 p ro jec ted  e f f i c i e n c i e s, and dep l e t i o n s  an a d d i t i o n a l  1.9 ‘fAR .

Mun ic ipa l  and I n d u s t r i a l  Wa te r

Munici pal and i n d u s t r i a l  w a t e r  withdrawal requirements are pro-
jected to increase from 493,000 acre—feet in 1965 to about 1 ,872 ,000
acre—feet by the year 2020. The dep letions would increase from 161,000
acre—feet to 871 ,000 acre—feet during th€ ’ same pe r iod .  I n d u s t r i a l  with-
drawal requirements are projected to increase from 38 percent of the
to tal withdrawals in 1965 to 49 percent in 2020 . Dep letions increase
f rom 24 pe rcen t  to 56 pe rcen t  in the same p e r i o d .  Im p o r t a n t  f a c t o r s
used in making the projections were projected population data , his-
toric trends reflecting increased water use per cap ita , emp loyment
pro j ec t i ons  and a s soc i a t ed  economic a c t i v i t i e s , and the trend of
increased recirculation in industrial use. The intake requirements
r e f l e c t  r e c y c l in g  w i t h i n  s p e c i f i c  i n d u s t r i e s  b u t  do not  r e f l e c t  reuse
of m u n i c i pal  or i n d u s t r i a l  w a t e r .

3-4
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~1unicipai 0n1 sortie inuu5t riao is .  will require va~~e-r of sut fic ion!
q u a l i ty  to  ire -t  a c c e p t a b l e  s r a r u a ~ ds .  . 0  a d d i t i o n  to i n i t i a l  W , n t ,  r
t r i - a t m e n t , e f f l u e n t  t r e a t m e n t  w o u l d  be rh - l l i l L c S  0 Lu rc’ l m I t  r~ -~~- e .

Outdoor  Recr~ a t iu n

Outdoor recreation demand is based primarily on List - histori . ~i
tr .- n d s  of p a r t i c i p a t i o n  in selected recreatic:-, acti’,~it ie s . The pr -—

~e c t e d  r e c r e a ti on  demand , p a r t i c u l a r ly  in the w e s t e r n  s u b r e g H n s ,
or i g i n at e -s p r i m ar i l y f r o m  larg-c- urban areas outside list 1-o’.gior .

ta,j tcr—b,:- scc0 rc’crclntion demand va- e s t i m a t e d  tc he -  1--i m i l l i on
o . 2 1- m e - a t i o n  io n s  in  1965. iii IS r e p r e sen t s  ~0 p er c c - n ~ o 1 t ht -- t a  t a l
d t m a n d .  The 2021- rc— ;:er—b ,shu demand arnold b a  I le  m i l l i o n  recrea~ ion
J a y s .  W a t e r  s u r f a c e a c r ( a e t h- r e ’ u a u u i r e - d  t o  rou t the recr- - ,ntion d -nanLi is
e n b I l  at e d in ‘fable 15. I-,’~i t e r d i v e r  s i a n  and d e p l e t i o n  r e c u l  r e-n - f i t s  I cr
c u l i n a r y  needs o n ly  are shown in Table  8 , l oge 2 9 .

IA BLE 15. RI c R 0 1 - L I O N  1-1-ATER S L R F A C ~_ REQ OI RE M EN TS

_____ _______ 
( root B a s i n  H g i - n

1rib r~- r I on 1965 192-c 1000 2_ tiL l

(Acres)
I’~ar P-Her 7 ,410 11 ,573 21 ,71-9
L - r e- ,3t Sa l t  !.aI-t s . 10 , 795 23 , 161 H. , 389 77 , 19 ’-
Se-v ier l ake 5 , 097 8 , 1-73  14 , 030 22 . 13 2
li umb-aLi t 3 , j 9.-, 5 , 7 7 6  9,75 3 i~~ti’5 3
C en t r a l  L d i s n t o i  7,61.1 13 , 309 13 ,951 38 ,S L n
ion spah 

— ~ , (s99 1 1 , 154 , i) , 5 ) 1 -  1- -J o

Re - cla n 41 , 007 7 5 2 2 - c  I ‘.c , Th 2 2 7 , 33~

l and ~i -  r e - ag e  r e - a p u i r ,  1 t o  rice t recr~- ,~Lion J~’m :nds Ls s l s - ’--:r . I i i  lab l5
16. The future :ueeds fe-n r ’ - -rejt ~on Class 1 and Ii lands n i - i c  s r ta r .
areas are not m d  dci. A c cll u isi tion of the-s. lands by ~- i b l i c  - . t i t l s  ‘I

or t h e  LI -u’ of truesi? lands throug h p r iva ’. e i.ndu’ erent wcc~1d f l ’ - a neces-
s i ty .  Par t .  c- f  L i u c  d e m an d  t e i t Cia s IV and \ ind .s i n c 1 ud e -~ in
dt- n ,- in d f o r  1- l a s s  I I I  Had  DL - ,Islsi - su i t - .~L It land in ti u , --s e classes is
l ; i 5 t k i~ig .  The t O t l u l  Jen-ansd or r, - - - re ’ ; I L i O f l  l a n a  e - q s l l  I s  h - u t  .- n c ’ — n s l  I .5 ’

the t otal land - I n - e s  of 1 2 2  R~ g~ on . I~f c - u t  a t  t h i s  d5 an d  is  f u i
S c ,  r t - a t i e c  C l a s s  I I I  a n d  V l n u  wt j c l i  c o u ld  - - “l:’t ( I - l t e  n I t I l t i t u l s -  U S i a .

L 1  ~~~~~~~~~~~~~~ -~~~ -- —
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REGIONAL NEEDS
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TABLE 16. ( sRcs J-A t~~-: oc-;n A( RI ; 5 ) - - (-5~1u ) Rc7rcsTc

Groat  Ba sin  -~- - t i - -fl
Sub reg ion by R e cr e a t i o n a l  C l d S s e r S

t a rge t  yea r Class I Class II (Tiasd 111 ~~~~~~~4V_ _ _ _  Class V
(Ac re- - u)

Bear R ive r
19 65 ~9u -a , sso 4 17 ,900 43 ,3~ 687 ,S7au 1 , 153 ,920

1980 773 0 6,41- : 669 , 330 7Q , s 1 , tOO , HI)0 1, 8s7 , lS()
2000 1, 2 90 12 , 610 1 , 129 , 530 128 , 4 1 0  2 , 0- 2 1 , 2 10 3 , 393 , 41-
2020 2 , o70 20 ,050 ( , Q 5 , 110 204 , - - - :0 32212 ,100 5 , 393 , 9 31)

Great Salt Lake
1965 3 , 8 0 a  ~4l40 1 ,003 ,230 75 ,300 1,131 .570 2 , -- 12 , i30
1980 8,c80 17 , 50-) 2,16-2230 1. 0,180 _ . -‘.‘.7,Th0 -.,789 0 (si
2000 16 ,660 33 , 590 7 , 145 ,800 238 , 0- -.,h70 ,300 9 , (lc , 350
2020 28 ,900 58 ,560 7 ,222 ,300 (97 ,100 s- ,l-22,300 15 ,054 ,160

7 a V i c r  ( nkc

905 280 7 ,390 )5 , , 39o 7 , - - - - - 144 ,230 739 ,980
198) - .00 5 , ( - ~ tO ,170 11 ,01)0 ,~~.u70 1 ,176 , 20
2000 510 9 , 700 1 , 1 - 3 ,1-Os) 20,78:’ 9 s ~~~~ 7~~ s i 2.0 1 ,850
2021) 570 i s , 200 1,lsH ,000 3 1 ,397) :- , - - - 2 2 30 s , iU- , 39.

Humbold t
1965 140 1,2 70 157 ,060 ~1 , 0 ) :  - - ‘ .29 -.07 ,050
1980 220 2 ,170 207 ,650 ! 5 ,~~~)) -1- 221 0 ‘ 9 t ~~, s s i 0

2000 310 3,1~s : 453 .520 :- .Son --9 2 , 450 1 ,177 ,220
2020 410  5 , 1-0 ’ 6 9 7 , 1 - 1 - 0  1-1 , 1 9 ) )  1 , 716 7 , 1 0)  1, 812 , 851)

C e nt r a l  Lah o n t a n
1963 79 1) 6 , 2 70 730 , 530 srn , 380 10 , 570 1, 7~~,- ,?7+u)
1981) 1, 780 10 , 870 l , 26)s , 110 l i i , - - °  1, 01-2 , 4 5 )  3 , 032 , 1s t , )
2000 3 , sOO 19 , 430 2 ,2+ 3 , 880 194 , - - f l  2 , i 0 .100 5 2 2 2 2 , ’u-O
2020 7 , 110 31 , 2 ’  , -01 , lU0 3 ) 1 , 

-

- 
i , 2 :2 , 800 0 , 7 2 t , -O-

19 ’-5  90 2 , :‘ - ~ 315 , : 0 a t-’ , s ) s c ’  ‘- ‘75 , 0 - 1  1, : 14~~s70
1951) 160 4,90)) 61-7 ,110 50 ,~~ -U ( -  1, 315 , 5)00 1, 180 , : ) II
2000 300 lO ,a(sO 1 ,os- ,700 15 (7 ,50° 2 ,7 1- 1)00 7 ,
2020 47 11 173 ,010 2 ,302 ,- S O  190 — -0 , ’ ) - , 0 l )0  7 , - . 47- - , 99

Region
1965 ‘1 , (50 25 , 9 ( 0  ,008 . ( 3 ) )  22 I • 5 - ,  - ,  . 26 - + 0  7 , 25s , ,
1980 h o r n  -~ . 850 5 , o3 ,9~ 51 0:7 , 7 ,,) 7 ,  Is 5 c ~: I:- 13 , 527 , 0(1
2000 12 , - ’:- 5+ 5 1 - 1 0 ( 0 , .2~~, 83U 717 , 0) ) 3 , ss - . 22 ( 1 22 , 2 . 5 , 581)
2020 39 , 330 1 1 - + , -o -s  I ?  ,-7 2s ,2; I j . t k1- . isa 2 3 , 519 , 20u -.2 , O s , 70)

36
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L A I 1 I S  17. ico5i- A e i ’5 J22A~~

- 
s r  s (l iS  i n

Subregion is y’ R e c r e a t i o n  C i a s a ,  - - 
-

tar4. t rear CIo-;9 ‘lass 1 1 Class 111 Class IV ‘. lass ‘- I -cal
( 1 ,000 re: 7 f l ~~, L L , n  2 1 i r - )  

4 —  
1, 563 3 , 370 1, 79 7 219 227 9,37)

1930 2 , .97 - ,~~2 3  2 , 879 350 363 15 , 1- 14
21)00 4,127 16 ,391 5 ,2s7 04-7 667 27,116
2020 6 ,52 26 ,ObO 1 ,1-0! 1,0,2 3 1.060 -, ,172

( - 7 - i  I ; rnL 150

I )  I s1- l1 - 1 0 , 37O 3 , 7 7 2  15 1-30 28 , 873
198) 28.sO~ 

- 22 ,351- 7, 372 995 93:) s s , 2 36
2000 5 - ’,Sh 4 3 , 7) 71 10 ,096 I ,716 1 ,7 7 7  116 14.2
202u ‘1+ , ))3 1- , 124 3O , 535 2,989 3 ,096 200 ,SsS

Sevie r Sake
1965 60~ 4,41 : 1 , 1- 23  173 123 ’ 7 , 0-5

1980 1 , 2 7 2  7 , 00 5 2 , 258 2 7 5  28 5 11 , 090
2000 1 ,6- - i  12 ,2 13 3 , 42 ISo 1-~i7 18,778
2020 1,819 18,7,6 5 ,957 125 751 27 ,718

Hun nb o ld t
1965 43- . 1 ,655 5 3 4  65 67 2 ,7 3 3
1 1 4 5  0- 0+ 2,32t 910 111 115 .,,65 1
2000 09- - 4 , 780 2 , 5-0 188 19-7 7,700
2020 J , 3 1 1 s  7 , 1 ) )  2 , 5 72  189 294 11 , 20

Le lli U 5 l~ La ) ioc-c  - s i

3 6 5  2 , ;21) ~, 153 2 .+-30 320 0~ 131-~15 s
19 140 5 ,104 14 . 2 2 4  0 , 5-3 8 355 575 23 , 520
2000 12 , I l l s  2 5 , 1 6 -  5 , 130 °0’ 1 ,025 1- 7 ,750
202-) 22 , 704 .- : , - 3)’ 13 ,  108 1 ,50, 1 ,653 79 ,71-1

39 o5 030 1 , 32 1) , 71 13(1 133 -. -
5_ l i  ~ , -, 

- 
2 , 0 8 ( 5  01 - a’- - 3 “ , - -1 -o

2 (101) 9~~1 I ‘.3 . 1  -4 , 30(3 524 5 1-2 39 , s 4 - +
2020 1, - S  2-3 ,265 7. - 27 - ‘ - I  98 7 5 . 5 3 1
i ih l  21

l o s  - 19 , 7 3 1  3 3 , s - ’ — l ’ i 0”~ - . 3 2 3  1 , 376  ~(s , 9 7 5
38 ‘71- ( +2 202 2+3 , ‘ 3  2 0 )  2 7 1  l2t s ,1l7

2(11))’ 57 ,913 l l 5 ,’s - 37 , 317 .,503 -‘ ,705 2 3 7 , 135
2 )  

~~~~~~~~~~~~~~~~~~~~~ . a_ L ~~~Jo:~~_!~~i ’HI
C la s s  I — H i g h  0, -~~~~t - ,- 

~
- , - r a t  sIts ,l~~, IS. Ce’’4 1 s t ,  is V e , \  ‘I. - 0 ( 1- c  +1

and u ,ui lu : - - - i  I or mass I i - ,-  -

C l a s s  I I  — ( - - c - - - i i )  - u L d s , ’r r - - i s -0 il -es , s r i - ’ is- su ) - J s ’L t  1 , 5  - , lhcs L - J u ’ 7 t i a l
devi ’ l esp ssu- t 1 - - i  -l  ~ 1dt’ v s  i s  ) ‘~ - I s~ e-e t : 3 c  0c C’- 0 jail US,~ -5 .

C0ia ~ I I I  — ! - - , I - ’ f l s l  s : n v u r o n n s ’n t  c ,  ~i — s .  V , l r : . ’7 , l ’ s  S . p s - 5 1  O~ 5ir , 0fi that arc
S u it  lb  i i  I s r  c’ ’ r ,— a 1 1101 in - ‘ n., 1 5 r a t  i ’a ’s  - 

[ 5  1 1 ) 1 1 1 )  , l f l s I  u” t ia 11’,
in  - - ourts(u i - l  - -~~- 1  v 1t ~~~ s i r  - : s - ’ - -_

)~~i~~li-O, I V  — I ’ n i que  i a t , : r s l  rc1ls ~i - ‘I u u c t . -s t .,,u d i : i g  so - - ’ (s~-a-nc r ,
f l - I )  ur is ! y,s,i,1e r - u  — , i~ - . 1  I .  ~ mt’ + - r O  + 1 ) l e - .

C ia:,ii V — I’r i r ji i v , - I n , - , . . ~ n d t s t s i r ( ’ i 0 r id ! ~s nre - .s , l i - i r : i e - l e i - i zed b y
s o -  r i !  s l i d  - , i~~~J j  j -‘01 4 • 1510 - 5 , 2  5 5  ‘10 I 1~Si - i- n osi. - - I e ,1 -

-3 7

_ _ _ _  
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REGIONAL NEEDS
PART I I I  AND DEMANDS

Fish and Wildl ife

As the human pop ula tion increases and becomes more concen t ra t ed
in large urban areas , the per cap i ta  ra te  of f i s h i n g  arid hunting tends
to decline . However , this decline is likel y to be offset by increas-
ing pub l i c  i n t e r e s t  in other form s of w i l d l i f e  related rec rea t ion .
Therefore , projection of demands in proportion to human population
appears to provide a reasonable indication of future needs even
though a significant portion of future demands may be ne t in forms
o the r  than hun t ing  or f i s h i n g .  Tables 18 and 19 show p r o j e c t e d
f i s h i n g  and hunting demands.

TABLE 18. FISHING DEMAND

Grea t Basin Reg ion

Type of fishing 1965 1980 2000 2020
(1 ,000 f i s h e r m a n — d a y s )

Coldwater
Idaho 116 120 150 200
Nevada 231 294 428 620
Utah  1, 272 1, 572 2 , 148 2 ,889
Wyouiing 12 12 15 20

Sub total 1 .631 1,998 2 ,741 3 ,729

Warmwater
Idaho 10 10 13 17
Nevada 31 36 49 66
Utah 100 131 185 254
Wyoming 

______ 
0 0 0

Sub to t a l  141 177 247 337

All f i s h i n~
Idaho 126 130 163 217
Nevada 262 330 477 686
Utah 1,372 1,703 2 ,333 3,143
Wyoming 12 12 15 20

Tota l  1, 772 2 , 175 2 ,988 4 , 066

38
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t A 1 3 ! F  19. SPORT IjUNS 11 -~~~~~T-01cL 7-

Greas 14a :0 Re t -n

Type of h u n t i n g  1965 19812 .2 200

(1 , 000 3 5 5 1 7 - I  :n g  U a v s )

lda::-j a - I -.5 57 7 7
Nevada 169 15~o 270 3.- S
U t a h  409 5 10 ( -77  8-~ 3
Wyoming 18 18 30

S u b t o t a l  i ll) 771 l , 0 _ 7  1, 3 52

S m a l l  game
Id aho 19 20 25 -. -.
Y e v a d 9  150 174 230 3 0 0

Utah 283 (03 507
Wyoming 3 3 

- 
.2 

- 
5

S u b to t a l  - .55  560 lOs  1

W a t e r  foul
Idaho 3 5 6 7
\evada 13 1 5 21
U t a h  200 .170 385 537

Wyoming 1 1 1 2
S u bt o t a l  219 29 1 1-17 57 5

All hunting
Idaho 68 70 88 h-S
Nevada 1- 12 387 521 o97
‘1-t ab 892 l , rn 1 , 573  .1 , 1 0 9

W yoming 112 28 37

Total 1,31- -I 1 ,’- o _ 2 ,210

Miti gation of losses to t i s l i i n g ,  due i fl l ,II J J t l Ofl or 5-ri’:c St I . -so —

segmen t s  b y new rt ’servoi  rs , wou ld bc - n c ’ 0d~ 0. m n t 0 ’ii s O V I ’  7-I.~~l i - 1 ~~. O s 1 1  5 1 : 1 -

p ro t  - t i o n  of r e m a i n i n g  s u i ta b l e  st rs sr. habit s t  i n  t b : - : r s u s s t a l : 1  r s ,i , !ses
wou ld  also be r e q u i r e d .  P r e s e r v a t i on  c f  t~>~I stj :15 ~,5 rn,,- - - - h 7 0 . 5 1-  1 1 owl
h a b i t a t  is e s s e n t i a l  to m e e t  :‘rojt- 0 L i - s i  do ns,it:d~
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tllcc tr oc ,- ouer

The demand f o r  e le c t r i c  g en e r a t i r s o c a a e r i t v  Is  p r o j e c t e d  to reach
about  33 , 000 mw b y the  s e a r  2 0 2 0 , or  ma r s - 11 - ,’ 30 L ime s the i n s t a l l e d
c a p a c i t .  in 1965 , and the  energy ica3 about 160,000 gwh with -56 ,000 - :

gwh i m p o r te d .  1- a b l e  20 shows the prc -je cted el e ctric power requir n-me r.t s .

TABLE _ -- - . 1 ECTRIs2 PUE’ER kEOUiEol-I ENIS

s - r e al  Ba s i n  R eg i o n
I n c r e a s e

- - -_____ 
1905 1980 

- 
200 u 2 u2 U 3 9 0 5 — 2 0 2 0

s15 - -~~s ,- :att5)
C~~~~- it’.-
Eastern s-a0re~~i ons 800 2,(00 9,500 c4 , 000 23 ,200
s le st e r r s  subregouns .2Uu ~-.a 3 ,SOc 9 ,-ou 9,220

Total 1 ,5~70 3 ,1-au U 3,000 33 ,1-20 32 ,320

(Gi.. ua tt— i s urs)
Erse r~~
Eastern subrc -5 icns 4,300 12 ,720 2.’a ,900 1 17 ,000 1 12 ,700

~ tern s tlb r c I 
- 
200 _~.2~Zc~c~ J±_ _—.~2 

-. ~~~ ~.°2
Total 5 ,500 te ,-.SU u3 ,lOO 160 ,200 15- 5 ,700

New tOsiOJ t U L e l s d  and nucl ear stream— electric plants are pro 1 ected
to inc rease  the annual  c o n su m p t i v e  use of u01  or fram 7,000 acre—f t-c t in
1965 t o  abou t  123 , 000 a c r e — f e 5  t in 2 ( 5 2 0 .  i~~b 1e  8 , pa~ce .19 shows  t I l e
p r o j e c t e d  v ot e r  r e qu i r c -m e n t s  fo r  t n o r m a l  p l a n t s .  Pumped  s t o r s s o ) e l : v d r a —
e l e c t r i c  f a c i l i tI e S  are p r i m a r i ly  os5  d ( o r  p ’- ak ing  - s i r p o s e s  and c -irs
then u t i l i z e  storage deve loped  I c r  o t h e r  1 1 5 1 0 0 4 0 5 .  ~,rn-ater utilization
of geothermal energy could take p lace I a L i s s  s s e . r  f a t  l i r e  bc-cause of
e n v i r o n m e n t a l  a d v a n t a g e s , r e l a t i v e ly  law c o s t , and ex p e c t e d  t v c h n o l o g i —
cal advancemen t s .  Tv- - p l a n t s , i t a l  I ng  340 mu c~u p a c  l tv , are pru 5 .1ected
to be b u i l t  be ’:wt ’c -n  2000 and 2020 Ia the we- ,tern subreg ior u . l i r e
R e g i o n  contains many  o th t i sItes W l 5 1 ~ pO t. i~~al (or ceotlicrtssI1
production.

Projected land requirements for e l e ctric 1 a c i l s t i t - s  a re  e x pe c t e d
to i n c r e a s e  f r o m  40 , 600 a c r e s  t o  137 , 000 a c r e s  by 2020.

1~ --~~~~~ —- -~~~~~~~~ -- -- --- ~~~~~ - - - ---- - -- -— --~~~~~~~~~- - ‘-
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.~dt e r  ~-u ~~1h y ,  ~‘o1lutior : - c ::: r c- i I l l S . .  F-~ a lts. F a c t o r s

(be great--st -Thai i e a5 . -~ t o S-~itcr qnli l Ito ri .1rsog-cr7 -~en t  may  nc- t be
t l-iose of a t e cbm i - : a I :satui- - , ou t  :ould be tI ie  aon s t ra i : , t s  imposed  by
existing le~ a1 and instit - :taor,al arr3r1gement~~. A~~; future w~. t e r
management prc.3ran . must imcc-r p orste a cons ida rat ioc of tl’e isr i sat of
w at e r quality problems on dc-veir’p: rsers t, and the iramac : of d 2 ’5Hcpment
on w a t e r  q ’u . . l t t v .  The search  f o r  s o l ut i o n s  to L I - e s e  problems r u s t
inc lude  an examina t ion  of existing l e ga l  sy s t em s  and of 3 : : st i tu t i s : n a i
o r r in g a m e rt is , to d e t e rmine  t I s e ~~Y e f f i ca c y  10 imp lemen ting p l an s  f o r
I l l s .  ifl ari c .ge: i Ieat  01 u at ~ r qu arts tu  and q . ;al i t - .

T’~:e d i f f i c u l t -  of m a i n t a i n i n g  or  r . - s .  -rin g voter quaL i t y i~ con—
t i m u e l i v  i n c r e a sin g  b ocause  of the g r av i n g  qucu tity -af p liri t unt s - .
Increases  in p o l l u t i o n  leads  r e s u l t  not  01’ v f r o m  p ap u l  ~ti -on
and i n d u s t r i a l  expans ion , b u t  also f ro c :  i r o r~~asod water and land uses .
Al t b - s u c h  man ’~’ s it u a t io n s  s a i l  be m e t  w i t h  ex~ s t i n g  l’.ocvl  ed ge , t h e r e i s
a cont~ r:uiIlg need for better basic technolog ical d0t-5 , ‘hsar.:’-.’emcats in
u ’acte removal , t r e a t m e n t  methods , and erosion a n d  s e d im e n t a t i o n  cant r4l
m e a s u res .  in a d d i t i o n ,  r e sea rch  and d e m o n s t r a t i o n  e f f o r t s  are  n e e d c u
to develop  e f f e c t i v e  con t ro l  measu re s .

ar e s e i s t  m e a l  th pr ogram- s P 0 0  d t o  h e  - - :-:~ -~~:sd c u to p r s - v s uc b e t t e r  p ro—
7- t o - - l i o n of the  r - u b l i c  h e a l t h .  1- i cr . - is a need is— n :-onti :scaus and cic~~e

l iais  aid c oo p e r a t i o n  bets-eon ~u h l  ic 1oaltli d~~ s n O t e S  :s-1 t .5 Si- ca::--
corned vith tie de eiup:aert and use of wa te r  ,ond I -i:scl r s s o s r es !ram
tIr -. early loaning stages trr ou g h c o n s t r uc  t i on  a ud  o p e r a t io n  of
sr e  a t s .  Ib i s  inc ludes  i mp r o v e d  m a n a o o r r e n t  r ega rd  m g  s i r  fs icc  an d

g r o u n d — w a t e r  p o l l u ti o n , p e s t i c i d e  uSe , t h e r m a l  p o l l - a l l a n , s ol O s  w 0 st c
d i s po s s i , disea se v e c t c r  c o n t r o l , and a l l  a : ,~ radiol~ g 2cal polluti on .

The mssa~~or pollution ar .-Dler7 -.s - s i - i n  t . m s r ’ e g e : c r a l  0 r e . i s .  T’ne~.e
.o re  t h e  g’si sa t ch  F r o r , t a r ea  ü~~ t~~es, t  S - a l t  L a O .  S u b r e g ion . liar Central
l , ah o n t a n  ° u b r e g i on  uus d po r t  ions  of  th e  Sevier aU. -  S u b r e g i o n .

k e - a i d u a l  wastes f rom sec o n d ar y  t r e at r : .  a t  p l u n l  ov e r t a x  t i , - as s im-
i l a t i v e  c a p a c i ty  of th~ J o r d a n  R i v e r .  Po l  l u t  i -c ’ s  of  U t a h  L a k e  p r . - - -e : s t  5
h e a l t h  h a c s .r d s  th a t  r e s t r i c t  r e cr e , i t i o n a l  u -~e . D e c ’ . - a s c n g  i n f ~ ows-s ,
w i t h  L r r c r o i l r - - i n l-, a r s ou u s t - s  C t  po l  :t~l f l t —  , it n i e t  p r l t - l L ’rl ms i n  t h e  G re a t
Salt  L a K e .

The I ruc Oct RI ocr b~- 1 ow I s i s - -  R e t s o — S p a r U - -: or.- ~ .~~7 - s s ,  J -~ Us - ‘ - i d a  5 5 5 1 1—

t r ien t  s t a n d a r d s . The ( , s u r s ’ s :  R l v s. r c o i u t a  1 ss .‘Y C 4 S  Lye l i t  r i - - : s t s  Ut - r i o .  a
p r i m a r i  l v  ( r um l o c a l  sources .  i s - r a r s i d  a is i - % u i k e r  ik ~ - s ar t s  . x p cr e i l c i ac
increasing s- ui initv 1 ,e Is dus to i n  H ~: - . I  i n t l  r e t u r n  - l o w s . dec  r e a s s - s i  in -
f l ows  and declining waler levels. Lx-:essivs - aqli .t ic p lant .l r .at li .30-
to h i gh n u t r i e n t  c o n t , - r r t  , 0c c - i r s  i l l  Lo u - nt — is. -i.-s.-i\ ’oi r. I n  the Uakc-
Tahoe bas in , 2. ‘ . - l o p m c - n t  ansi  a — -  c i ~~ted cr051011 of fra il lards cl i— .
increaseu o’-’ t r i i r t  i s i d  -. -d i r.e nt ’p rob it’rs s, ( I t  t a - s .

~
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The prirrar’: water quality problem in t h e  S0vier Lake Subreg ion is

the i n c r e a s i n g  s a l i n i ty -  of Sevier River and some ground—water reser-

voirs. Mor e  i n ten s i v e  u si  and reuse wou ld  i nc rease  sa l t  load
concentrations. 1-Irosion and sedimentation are also pollution prob lems .

If the present trend c cri t iou cs , u n t r e a t e d  mun ic ipal  and i n d u s t r i a l
wasteloads as measured by BOO (biochemical oxygen demand) would double

during the 1965 to 2020 period. In the  G r e at  Salt Lake Subregion , Is is

wasteload would  c o m p r i se  a b ou t  t w o — t h i r d s  of the reg ional BOO by 2020.

Terminal 1 0 0 0

In recent years , interest in rcs-rcation and in conservation of
n a t u r a l  env i ronment  has increased the  c o n c e r n  f o r  p r e s e r v i n g  te rmina l
lakes. The three I O O i O  p e r e n n ia l  terminal lakes are Pyramid and Walke r
Lakes in Nevada , and Great Salt Lake in Utah . In orde r to understand
the difficult y of maintaining these lakes , it is necessary to under-
stand the sensitive balance nature has imposed on t hem.  These lakes
are at the ends of perennial streams . Climatic variations and upstream
dep letions cause inflow to tory widely from year to year. This in turn
results In fluctuati ons in lake levels to maintain equilibrium between
inflow and evaporation .

The net a mlmuuusu i e- s--a ;- - o r s u t i o n  rate , total evaporation less preci pita-
tion is 3.4 feet on Pyramid Lake and 3.8 feet on Walker Lake . During
the period 1931 to 1960, Pyramid Lake dec 1.iaes ( -5 1. 4 feet , an average
of 1.38 feet per year. For the same period , Uiil ker Lake Ut- d ined 58.8
f ee t  f o r  an a v e r a g e  of 1.96 f e e t  per ve ,-u r .  As an indication of their
sensitivit-: to climati. cond i t i o n s , b o t h  lakes  rose about 8 feet during
1969 , a h igh r u n o f f  c u r .

In con t ras t  to P y r a m i d  arid U a l U . - r  Lakes . G r e a t  Salt  Lake covers a
large area and i.s v e ry  shailov . Changes in i n f l o w  are  accompanied  by
large changes in vo l  wiie and s u r f a c e  area wi th o n ly  small changes in
d e p t h .  D u r i n g  the  pe r iod  19) 1 to i3~~0, the  l ake  has d e c l i n e d  a b o u t
6 f e e t .  T h e  s u r f a c e  u r ea  d ecrea m s ,- sl about  - i l l )  ,000 ocrs--s and the volume
5 MAF.

(crc are some f u n - t  ions such as rt’i -r .-ss tion , wildl (ft habitat , and
m i n e r a l recove ry in tb ,  r o u t  S a l t  I sik,- which would benefit by m a i n t a i n -
i n g  lake stages at  sir  n e a r  some s e le ct e d  l i V s  1. Th. est ir ~sl ed a-sit. -r
r e q u i r e m e n t s  t i  m a i n t a i n  t l s t - ~ , - t c - r m i u u - u i  l a k e s  u t  v a r i o u s  I t -v t -is are
given in Tab 1. - 2 1  . h - or  example , t o  maintain ( ( I c  terminal 1,uU, -s at  19n
levels would rt- q u i r -  increased inf I 55  -f  0 . 3  ~lA F to n i -e:i t Sa l t  I~ u ke ,
0.13 MAF to ‘v r ’ami d I ski- , and 0.07 ~dAF to U -ul ker I a k ~~. These i n f L o w s
are i n  addi  t ion t o  t h e  1 #3] —l 9b0 .~-erag.- in I Laws mcdi  f l ed  to  l~ 1 5  l ove Is
of development.

_ _ _  -~~~~~~~~~~~~~~~~~~
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PART I I I  AND 0 ~22 s)S

fABLE 21. ESTIMATED WATER RPI.PIIRFLMENTS TO y\ IU1A N pRINcIPAL !l:h3dI:,,~,L.

LAKES VI’ \ ‘AEIOUS LEVELS

_______________________________________ 

Great Lasi~~~~~~i pc

Decline Require - l  D i s so lved
Lake f rom 1965 rive r sol ids
stage level inflow Volume Area content Tim€~
) M S l )  ( f e e t )  (1000 af/yr) (maf) ( 1000 acres) (ms/ i )  (years)

Great Salt Lake 2’
,l93.75 0 1,792 lO.d 670 29 0 ,000—

’ 
0

4,189.3 4.5 l ,5O~~~ 7.6 562 18

4,182.7 11.6 1,200 3.9 351 22
s , 177. 5 16. 4 900 2 . 0  340 19

4,173,6 20.2 600 - 0.9 229 16

-4 ,170.0 23.8 370.5 0.25 118 1— ’

Pyramid Lake
3,788.5 0 365 20.3 108 5,700 0
3,754.0 34.5 338 16.9 100 6,100 20-5

3 , 690 98 290 3 /  11.0 85 5 , 900 2 -1-

3 , 645 143 240 .5— ’ 7 . 4  71 7 , 900 -259
3 , 583 205 170 3 . 7  51 10 , 000 171
3 , 551 237 140 2 , 2  42 12 , 000 1n 3

‘,silker Lake
3,972.7 0 147 3.1 39 9,500 0
3,900 73 0.5 22 23 ,000 53
3,868 105 50 0.1 1’ °L. ,000
3,862 111 37 0 .05 11 190,000 58
3,860 113 32 0.03 9 saturation 55

1/ T i n t -  r e q u i r e d  to reach indicated lake stage from 1955 stag.- .
2/ [960—66 weighted averag. of the south arm of the  l ake .
3/ Inflow value for .1931—60 reference period , modifi ed to J~~o5 level

development.
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Urns

A 0u~ ic u b ’~ l i v - :  s - i t  t 1 - ~~ 5 s t u d ’ . i s  t i o~ ceisse r ’~a t io n  s o d  p r e s e t ;a —
t i on  of r e s - :u r es -s-u .n s s . r  e the cc c - c n l i r u s d  , u v i i l  u b i  I I ty. iI~ s pr c ’t e ~ —
t i - c u of f u t u r e  4 - i o p r o i  op p o r t u n i t i e s  - - i s  01 s o s t u o u t  an d  ca l  t ir a l
vuulues is e usential . i-hen 55’VeOul r - - susc es occas ’ in a -:-orvncr S e O ,

their development d0 USC tsiav I.- c. ‘ i,  t , one p 3 i:is1 -rp I. - s,e, essar :
for their mo st s--: fecti-se u t c i i zat i ,s’ . ~llio c o n d it i o n  oil all r - - cr e ss
0 5 5 2  LI1 ~5 ‘‘or coos chs ro~c~ uy~n 

(sj s p t iced on (scm , aeterosine poe .- :  - s i t
-5 31 1 t v  and f u t s r u ’  Oe 2 of O-~e eS . S - O lS e ml -

5 cc i  11r5i 5 a i r  q s o ( s r i  ~ r c h l e m  has  d e ve lo p e d  a l o ne  Lit. Vsa~~,~ tch
t1- .. s i t  b ec ause  of  m a n —  us - t 2 p a l i - c t s i o r .  c c a p c u s , d e d  by n a t - i r - u l  t e m p e ra t u r e
:-svers ions. A l l  e v — i - c c : : e n L  sl o u l d  o t u  1~ i.sc- i c pr o v e d  O , O I S S - .p ai  an
i - - ac- -trial pollution contro ls irs all arCas.

O a I e - r r e s o u r c e s  a r e  an irs: - . i’;~a;.c par : of :ie s-:n’ :ir-cr.meiit . l)e .’elop—
u - n t  and use of t h i s  r e s o u r c e  r .-5u s r-c s icuorovenesu t sin -i cant ro l  t s -  ins ure
a h i c h  l evel  of r~u a l i tu .  ih e  s t ri  cr  c on t r o l  ol si: -:ogs- e - fl’uents a r d

— 
scu d w a s t e - - i n  t he l oIs- l a r s ~ c- D u s a n  exs- os’Ii flee n o un s  Oi  r e d u c i n g
n~it  H ents eu c r  Inc  t h s - :  lisLe . i-ioacv.r , a d u l t  ion a  s ssseasuiLs  a r.  nes-- -sird t o
control other -ua- .,rces of ;s:Ilstion .

Up en space is iuece ~~sa r ’-’ cc u r b a n  us w e l l  - rura l d ie -j o t o  rsasr ,tain
a pleisi n .g r .vir-.-i s-ie ,.c . I r b u u r s  Jt - ’~’c l o p m a s s :  sh ou l d  be p Ho n e d  t o  i n Hu ~~c-
op-en sr-arc- so, g r - e c- i b c l  C ~ r eos  - A,. r tc u ll-u ral las s)- prust ’otlv provide
opt- ri space an ~~i ’5-e areas oni sisousd b. pre—e:”c - .d  - Str t s su r c h or u s - i s  a n d
flood p 1 a i rS , s u c h  3s Jo~ d~~s i i- .. l’ric ace S ly c i ’s , s h o uld  h. used 3 

nbel .t c-cc c -at ion au. us .

its r envs r o n m e n t 0 i  ne ds I s~~ l . , -1 p r es t  rs-a t i -  scu d pr-c l. - is ion of
, C e , n i c , wLl ue rns-- .-,s, s.si ’.i h i s toric areas. t i e , — :  i c - s ing  t r o a c  s , s cen i c
roads and t r a i l s , u~ d rar. and ends~ng.iess un t sad anima l spec i.’s.

I t  is not  p o s s i b l e  t o  ‘ ac  s i ’  i _ i _ v .  noi s s u l  c : ’ s : l c ts , ::pacts .
or b elief i Cs at this l e v e l  of n i a s c~ is~~~. k l .n  p r oj e ct  - - tann ing is
in i t i s t i - c i , ‘ s- -

~~t- aspcct .s utuSt b~ i:ss.stig ~ ted . T1~~ -:- - .i s i g n i t i c a s : t
n e d  is t o  r--sssugtii7.c t:sat no lana use cc v i o l  U.~ - ‘~ a’ Oc’~~t C~~ O 000ur
c it L o u t  I us n-ic is on rh, ’ er’s I ronnie-s t

_ _ _ _  _ _ _ _ _ _ _ _ _  --- —- 
-- --
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The Region contains a w i d o  .surlst ’ of s.c - s. ’ es , u:,- we -:t-r , I n e ir
u t i l i z a t i o n  is di-rendent upon other f.-as- tors. is some csu -~c-s , the .iis—
persia. of the resource over large ar.as or o c e u r r o n - . c- in r- - n ts e s O e ~-
limits tsconoi- i cal use. For o:-:anr 1€ ’ , large areas o~ good I s .n c ar t -
a v a i l a b l e  b u t  or e  r e s t ri c t e d  fo r  so::s-- -uses by lim Ited wat.r sass-cu es.
The p r i y s ~ cal o c c u r r e n c e , legal  and institutional constraints , ar c
ecan o :n i - s li:s l t t i e  r t- su -~-anab ie a - ca l  la b il i  u s  of m o o t  r c - s o ur c e s

E a t e r R e s o u r c e s —

The o v e r a g e  annual  pr c ’c - ip it a t  ion f o r  r i o  F - _ g loss is :shos - i ’. I I in5 5 :- -s -

.ne estiratt- d total volum, of preci pitation is .52 lb-SF (m ilL-s n acr~’—
b et) , about equally divided between the eastern and WeSt  - r su -s- sh r s- ~ i nns .
More than 90 percent of the volume of preci pitation is used by ev ,uro rst—
t i o n  and t r a n s p ir a t ion w i t l -, o s s t  b e c o m i n g  st r e su snflca ’  or  g cd—custe r
recharge .

Water Supp ly

Th~ r e c e c ob l e  ‘sitter s u :sp l v  is t i n -  water reauli rce ide n t  i f  io~~i 5 as
s t r e a m u l o w  and g r o u n d — w a t t . - - d i s c : i a r — s c . S t r e a m f i c u w  c on s i s t s  ot ~ gap.d
f low at  s e l e c t e d  s t a t ions  ‘ -n t a t ’  p r i n c i p a l  s’. y e ,  u s , dep l e t i o n s  u s - a t r i um
from these gag ing stations and flow of se -onssar’: usa mi r-s-r sr.ressns
below the paging stations. iL’,ut s s rol gr ost:d — wsuec dl a sharee is tlic
estimate -I discharge i n  a r eas  downst ri  c-s f r s m  t ( i s -  p r i  r .ci p sa I st r . am gag inc
stations. The com b is s - -u Regional Wite — supp ly of ,ib:i t 0.S I-I. ’

~F r. p re—
s- , .-is t s - in  a v e rag e  q u i t -  t i t y.  ((Se actual sisu l s I s’ lv  v a r c e s  s e ’a s O s s . u l l \ ’  and
from s-- i - s r to c’ s s l r .  sable 12 s h o w s -  I n c  r , e m i n a i  annual v I l e r  -.o;’~

ike nominal s’a tt- r supply , 1 0 5 5  the  di p ’u i ’t i ons  f o r  t b .  I U -~ 1e ’~’ i
o f ide n t i f i e d  us ’s , is the res .is~ I sup- p l y r.-r,u m i ne  - - rsect tutur e

us es .  Table .:3 -. s u r n r rcs r izes  tb. res i-2u ,i supp l

i .ur’gc’ q -u uis t itis- c u~ w- ter i re- st ore d i n  s . .  t uu r si f u s d 5, s-s od S I :  s o .-
and g r _ - u ssd — w s te- r reser’js s-irs . i l j S s i s u p p l ’ C  is u l l i t  5 . -  - - s .  S ~ n , - — t  i u ~
ba sis only. Na tural gr otto-I - s.it r - I s - U  lsui-s ~: s .rae. ~~ pr I i e s i ’s t v  res.
t r e a t m e n t , d t ’ u - s s t u ut:g Ott tb. lis t.- , if c- s - n sid~~’ - 4 us .~ ~~.i r ,  t ~ s : ; ’ p l v  t - i

m e e t  fut s - r - ’  n -edsi . T a b l e  l ‘ i s - -v s t i u t  s t s i i u i t l t v  a t  v o t e r  i n  s t  cr ~I e t ’ its
3 0 5 5 , i n c l u d i n g  a c t i v e  r i -a - r V o i  r s t - r a g e

~

: ‘ -~~~~~~~~- ~~~ . ~~~~~~~~~~~~~~~~~ _
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‘!Asi t ,L 2 2 .  t i s M t N S - S 2505A5 wOl - . 5 
_______

- r ,- . L  }Is s ’u s-s S . g l o s S
N . i  L u r i  gre ,’., -- - , 5 - I  s- U

Subreg ion - s t r e a r s - I sw w a r s - r  2 s o ~~h a r r s -  w a t e r  supp ly
- (1 , o s sO a s - n — I s - ut annua l l y)

Bear River i , 095 .Ps- 2 , 130
Great  Salt  Lake s , 9 1i 2~ 630 2 , 54-.
Sevier Lake 9l2—~- 328 1,240
Humboldt Esi 4_ ~s-~-
Central Lahontsar, 1 ,22-S-p-’ 104 1 , 332
Tonopah 290 680 970

Region 288 
— 

2 , 2~~2 ~~~Thfl
1/ Includes a l l 145 is-se ,
2/ Excludes 10 , -Sn s - r , — I~ - s - l  r xp - r t  t -  Co i ’m b ij north Pacific ‘~s g i  0 .

3/ Inc ludes  99 , 5,5 )  e’r e — f e t ’t impor t : .  fr~m ‘pp .-r Colors~~c Regi -;s .
5 /  t n c l u t s - s  9 , 0s~ ’ ~ r ’— f~ - set ims- -.s--rt s f rom u-5.-r Colorido Reg ion .
5 /  Includes 1, 220 , 500 a c r e — f e e t  in f low f r - s r  C a l i f - r i - i Region .

l A t h )- . 2 3 .  A N N I S s I .  R E S I D U A L  WATER SUPPLY

Great  Bas in  Region
_____________ -

~~~~ t5.a ural ground— Combined
Subrcg ion  

— 
St r i a m f l s i w  w e l t  d i s s - ] s a r c -. supp ly

. 55 3 5 :  ac re- f - - r a n n u a l l y )
Bear Rive r 755 — 755
Great  Sal t  l ake  n I S  289 907
Sevie r Lake 64 2 2 2
Humboldt 239 5 3 - 5  633
Central Lahontan 357 57
Ton opah 192 48?  h I S

Region 2, t85 1,444 ______

TABLE 2 .  4 5 4 3  . \R l ,E  Eli Ynl ) -~WA T ER, LAK E Aol) R F ; S E R v s I R  s I- ‘R..W~ 5 -
~ 
— 1965

__________ _______ 
Cr i t  I .e- i n Reg ion

i i i-, ’ and (r. ,ssu J — w s t  i t  I ‘mb in ed
Subregion r i - - s ’ r v , i r _ st o rags - r.s rvei i ’ l l5~~ t ’r age

2 ’ ( 1 ,000 , 000 -ii N - - I - s - L I

Bear R i v e r  ~~~~~ 12. ’’ 18.0
Grea t  Salt  I . tk i ’ 1 2 . 2 —  50 .0
Sevier  l i e  0 ., ’ 2 2 .  2 2 . 2
H u mb o L d t  )~ 3 . 4 . sj 4 • 3
C e n t r a l Lah on t an  .2— ’ 16 -55 .2
Tonopah 0.1 50.0 50.1

cL-

~ 

- .

I !  1. -a m i  - I  m u s s y i n  ‘ S - - pp r (5) 1 )  1 - u t  of - s i t  u r s a  -2 -( ‘p s i t s .
s /  I n c l u d e s  4 ’ s -  54)- 5 i o u -  is i - s t e d  s t o r s i g -  in 1 - i t ’  t, ,-t k , ’ .
( /  I n c l u d e s  1( 1.6 MAF m a  ( S r i - m t  5 i l t  I t k . - ,
/ I n s l u i d i - , ,  2’ t , 1~ 554 1 s P ’ s- ::. -~ and W,-u k r L t i k , ’s -  E s , t  i t  t i m e  N, -v a 1,j

pa r t  m u m  I s i k ’ F i t  I , ’ , ’  -

I - - 
~~~~~~~~~~~~~~~~~~~~~~ — —‘—-~ —~~~~~~~—~~~~~~ ~~~~-— — —~~~—--—,-~~~~~~~—————--- -—------- — _ ---



PART IV RESOURCE ,-i,’.’AILABLLlT~

E a t e r  A v a i l a b i l i t y

This sec t ion considers  the reasonable availabilit o- of water i n
p a r t i c u l a r  r e f e r e n c e  to i t s  p h y s i c a l  o c c u r r e n c e .  As pollution control
becomes more fully established , it may be assumed that water deterio-
rated from man ’s use would be adequatel y treated to meet requirementa .
R e f e r e n c e  in th i s  sec t ion  to t r e a t m e n t  f o r  q u a l i ty  i m p r o v e m e n t
p r i m a r i ly  re la tes  to removal of n a t u r a l l y o c c u r r i n g  s a l t s .

A v a i l a b i l i ty , as e s t i m a t e d  in Table 25 r e p r e s e n t s  pa r t  of the
residual water supp ly after the 1965 level of use is s u b t r a c t e d .  A
simple summation of all items in the table does not define the t o t a l
availability. Rather , availability is somewhat less because some items
a re  ava i l ab l e  only at the expense of another item . For examp le , fur-
t h e r  development  of p r i n c i p a l  s t r e a m f i o w  would  r e d a c t - - i n f l o w  to t h e
t e rmina l  lakes.  In tu rn , th i s  would r e s u l t  in a h ig h er  p r o p o r t i o n  of
t e r m i n a l  lake storage being lost by direct e v a p o r a t i o n .  In effect ,
t hen , various combinations of the  i t e m s  in the  t a b l e  can be c o n s i d e re d
in de te rmin ing  a reasonable  means of  supp ly i n g  t i l e  p r o j e c t e d  needs
under the framework plan.

Evaluation of the elements of the residual water supp ly indicates
t h a t  50 p e r c e n t , about  1.8 MAP a n n u a l l y ,  of the  3 .6  ,IA F supp ly mao- be
available. This  includes approximatel y 1. MA E’ from s t r e a m f i ow  ~ssd 0 . 6
MAP from ground water. The remaining 1.8 MAP is considered unava i lable
due to difficulty of salvaging scattered water supp ly and variations in
quantity from the average annual supply.

The following are elements of supp ly that are available throug h
sa lvage .  Improved water management and ground-water withdrawals in t l s t -
upstream ds-p letion areas of the princi pal stre,ur-s so-stems m i g h t  v u - I d
0.3 MAP of additional w a t er . Improvement  of q u a l i t y  cou ld  p e rm it  de ’ce l—
opment  of an a d d i t i o n a l  0 . 4  MAP of ground water. Evaporati on reduct i. ’o
from Utah Lake  by diking should reduce evaporation by about 0 . 0 7  MAt ’ .

Reuse a t wa ter iso m. ’ ,t  withdrawa l ru -nuirenent s ds uu ,csustream I cars t ( u e
c o n t r o l  gag i n g s t a t i ons o f t h e  p r i n c i pa l s t r eams  i s  abou t  0 . 5  IIA F. Im-
p o r t s  f r o m  the Upper  and Lowe r Colorado Reg io ns c o u l d  be iss cr u ’smss’ d ab u t
0 . 3 7  IL-li- . T1ii~ a c t u a l  i n c r e a s e  to t h u s  i-i s-g i o u i  would d e p t - n d  on List. ’ c h o i c e
br  U t a h  of t i m e  p laces of use fo r  i t s  s l u a r s - -  o l  C o l o r a d o  R i v e r  w a t e r .

The annua l  y i e l d  f r o m  o n e — b  inc gr i ’u t s ’ i— w s l e r  ~.t  e r n s t  , u \ . ’t ’ u 5 0 — v s - a r
pe r iod  r a i d  h . 1 .4  MAP w i t h - s u i t  t r s - s t m t - n t  , a s d  1 .0 MA !- v i  l i t  t r e a tm e n t .
Abou t  0 .8  MAP of w a t e r  s t s r s ’d in the t e rs us - i n al 1 ,m ks-s is p h v s i c a l l  v ava i l -
able  wi Lb is r i -at m -i s I and r ep r e s s -n t . s s u n  anr ina  I r u t  - f o r  50 vs -sirs , ba st- U on
t h e  v. 1 t im e in s t o r a ge  as of the  i-nd of t h e  1*5  w , s t t .’r y e a r .  D i k i n g  oi
( r i - a t  Sa l t  Lake could reduce  i - y o u - s - r i b  ion  loss  by about 0.t’ MAP a n r u a l l v .
T it i s  can b . accomp l i s l i ed  b y i m p r o v e d  w a t e r  m an a g e m e n t  , aUdi is lonal
ground—w;i t t a  di - -.‘e l o p m cn t  , a nd c o n j u n c t  [ye i t s ,
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PART IV RESOURCE AVAILABILITY

TABLE 25. AVAILABILITY OF WATER TO MEET PROJECTED USES

Great  Bas in  Rs-~~5~~ .
Great

Bear Salt Sevier Central
Elements  of supp ly River Lake Lake ‘r{umboldt Lahontan Tonopah Re~ i~~.

(Millions of acre—feet)

Residual water supply 0.6 0.48 0.09 0.22 0.15 0.24 1.8

Salvage of water:
Improved management ,
upstream dep letion
areas 0.12 0.1 0.06 0.04 0.04 — 0.3
Improvement of
qua l i ty f r om natural
ground—water
discharge — 0.06 0.06 0.1 0.01 0.12 0.-S
Evapora lion reduc-
tion from Utah  Lake — 0 .07 — — — — 0 .07

For wi thd rawa l onl y:
Reuse 0.17 0.1 0.03 0.05 0 . 2 2  — 0.6

Net imports from
Upper and Lower
Colorado Reg iocs — 0.29 0.08 — — — 0 . 37

Tinme—limited supp ly: 11
Ground—wa ter
storage reserve ;

Without treatment 0.1 0.2 0.1 0.-S 0.05 0.5 1.4
With t r ea tmen t  0.1 0 .2  0. 1 0.2 0.05 0.3 1.0

Terminal lake
-,t o r a s - -s’ , w i t h
t r e a tmen t  — 0.2 — — 0.56 — 0.8

i’~ tess - l Ui1 augmentation:
By preci pitation
nsano~osss~~s t  0 .37 0.31 0.08 0.06 0 .04 0.05 0 .9
Vegetat ion manipu-
lation — - — - — — 0.04
(.~s- I s -,-e rsiOn of
ocean water — — — - 0.3 — 0.3

To offset other
dep letions:

Evaporation reduc-
tion , Great Salt
Lake 0.6 - - - — — 0.6

1/ Annual amount f~ t 50—year period .
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PART IV RESOURCE AVAILABILITY

The annual water supp ly could be augmented by about 0.9 MAF through
precipitation management. Augmentation of water supply is possible by
manipulat ion of vegetat ion . This q u a n t i ty  is es t im a ted  at 0.04 MAF fo r
the Region .

Each of these supplies would present some problems , if developed.
Further development of the secondary and minor stream s must be able to
accommoda te the wide geographic distribution of these streams and
exis ting wa ter ri ghts. The relatively small size of the individual
streams limits the possibi l i ty  of more than seasonal storage . Develop-
men t of ground wa ter should be widely distributed to obtain the optimum
sus tained yield from the many valley ground—water reservoirs. Planned
extensive development of one—time ground—water storage may require
adj ustments of legal and adminis t ra t ive  cons t ra in t s .  Utilization of
the water stored in the terminal lakes , for other purposes , would be at
the expense of maintaining them. Augmentation of the water supp ly by
prec ip i ta t ion  management and vegeta t ion mani pula t ion may present legal
and environmental problems . The use of desalted ocean water would
require solutions to significant problems .

All these elements of water supply are available at costs approach-
ing $500 per acre—foot. Selection of the particular combination of
elemen ts of supp ly and propor t ion of each , is dependent on the location
of needs , costs , legal and institutional constraints , and political
decisions.

Land Resource

Land ava ilable for  var ious uses is shown b y subreg ions in Table 26.
Most land is suitable and available for more than one use; therefore ,
the values are not additive . Land suitability for food and fiber
produc tion is shown on the maps fol lowing page 49 .

TABLE 26. LAND AVAILABLE FOR VARIOUS _USE S - 9~~ 

______

Great
Bear Salt Central

Principal use 
______ 

River -Se Sevier ho ’-cb c i d t  L i ) i s - n~~m ts  
- 

cnopa h Ree~ior(1 ,001) Acres)
Irrigated croplsnd 1,193 2,705 2 ,1-. 5 ~,6O3 6 5 8  -‘ ,152 1-. .—5 1-s
Dry cropland 590 434 138 0 C) 0 1JF2
Grazing land 3,213 12 ,480 8,Uc-~ 15 .641 3,es-S 2F- ,232 83 ,,S3~Timber 373 1 ,093 777 0 80 29 2 ,3~~’Outdoor recreation 35 92 82 70 10 141 ~3OWilderne~~ and scenic 45 127 53 73 232 421) 950
Minerals— ’ 227 2 , 0 4 ,  1,838 4,1S) 2 , 01 ‘s , 7 ’ i ~( 16 ,~~ 2
Classified watershed 9? 16-s 79 70 118 60
1/ [and under ninera l claims 

— - _____
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PART IV P~PS OU R C E  A V A I L A B I L I T S

(iropland

The Region con t a in s  ove r 12 mi l l i on  a d d i t i o n a l  acres of av a I l a b l e
and potentially irrigable land . These are available principall y f rom
areas presently used f o r  d r y  cropian d  and g r a z i n g .  D iv e r s i o n  r eq u i r ~c—
ments would exceed 53 million acre—feet at projected irrigation e f f i -
c i enc ies .  A p p r o x i m a t e ly 24 million acre—feet of water would be dep le tec
to fully supply these lands. There are abou t 1.2 m i l l i o n  acres  of land
available for dry crop land all in the eastern subreg ions . About 90
p e r c e n t  of this is being farmed.

Graz ing  Land

About 75 percen t of the land in the Region is available and used
for livestock grazing . Some c r op  aftermath grazing is available on
crop land in addition to thi s. Production on grazing land is expressed
in terms of animal u s i t  - - n t h s  L-SLNs) of f o r a g e . Range  f o r a g e  can be
increased by 3.2 m illi c’m ACM -~ through ran ge treatment and management.
This amounts to a 79—per i -ut potential increase over the 1965 produc—
tion . Table 2 7  sh ow s 5~rs- s~~n~ and po tential production on grazing land .

TA B I .E  2 7 .  P O T E N T I A l ,  PA2-~OE FOP~.GE PRODUCTION

— 
____-

~~~

__ _ _ _  
G r e a t  Basin Reg ion

19b5 Poten tial Percent
Subregions production j~~oduction increase 

—
(1,000 AU Ms)

Bear River 535 953 76
Great Salt Lake 907 1 ,642  81
Sevier Lake 719 1,2 2 2  70
Humboldt 1,002 2 ,085 108
Central Lahontan 232 353 52
Tonopah 70-4 1 ,07/ 53

Tota l  4 , 099 
___________  

7 , 730  79

Forest Land

P r e s e n t ly  t h e r e  are 2 . -S m i l l i o n  acres of forest laud .-uitable and
ava i lable for commercial timber production. 1lie ~~t~ lands are e x t r e :—  
i m p o r t a n t  b r  w a t e r s h e d  p r o t e c t i o n ,  w i l d l i f e  h a b i t a t  , r e ctu ~t lot. u~ i - ,
and esthetic values. S~-rne lands , f o r  t~x~~n p 1 t -  t i t e  29 , 000 acres of
commercial timber i.n I l u s Ts~nopah Subregion , irs ’ probabl y rsc-re valuable
for watershed ansi r e c r e a t i o n  t h u r .  f i r  timber product iii .
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PART IV RESOURCE AV A1 LA

The present and potential timber production is snown in Table
The hardwood (aspen) component is 34 pe rcen t  of the total volume .

: Varieties of spruce , f i r  and pine make up most of the remaining vo
Both net annual growth i~nd harvest can be increased by 2020 , b u t  t
resources will decline . This decline is attributable to harvest b
greater than growth over the past few decades. Reduction in corim e
f o r e s t  area also c o n t r i b u t e s  to the decline .

TABLE 28. POTENTIAL TIMBER PRODUCTION

— Grea t  Basin
Land suitable and Present

Economic  ava ilable fo r  ( l 9 o 5 )  Poten
subreg ion 

— 
timber production Lroduction produ

( M i l U o n  (MU
(l~ O0O ac re s )  

~~~~~~~ 
cubic

Bear River 373 0 . 1 7 ’  9
Great Salt Lake 1,093 2.033 27
Sevier Lake 777  0 . 3 7 7  21
Humboldt  0 0
Cent ra l  Lahontan~I 80 0

— Tonopah 29 .018 C

To ta l  2 , 152 2 . 6  54
11 P o te n t i a l  t imber p r o d u c t i o n  is not  shown becouse land wi ll  be u

- - 
- fo r  rec rea t ion  and w a t e r s h e d s .

M i n e r a l s

- 
- 

Unlike most other resources , minerals are : ourenewable~ their
- 

- - a v a i l a b i l i t y  is dependent  on d i scovery  and economics , w h i c h  i n  t u r
depend on q u a l i t y  of the deposit and technology .

The ava i l ab l e  known and p r e d i c t e d  a d d i t i o n a l  m i r t e r h i  r e s ou r c e
considered are those occurring in large enough volume or  - :a lue  tha
they are min e-I  at  present  or have deve lopment  p o t e n t i a L  Thes t - in
a wide variety of b o t h  m e t a l l i c  and n o n m e t a l l i c  m i ner a i~~. The map
follow i ng page 51 show the location of the known r: n c r a i  r L~~ourc~- .-
foll owing examp les indicate the magnitude of some of these rs-sourc

About 3.3 billion tons of bituminous caa~ r L - .’ur  es ar ~ locat
several fields in Utah. About 45 m i l l  ion tons of  snown and ori- dic
lead , zinc , copper , and gold and s i l ver  or e  are  f o u n d  i n  y e  ~~~ anJ
placement deposits , about 75 percent of c: ch ocLur ;:: t h e  Great S
Lake Subregion . There  a rt , about 3 b i l l i - n  ton :- o~ p- rol:vrv lvi’c o
t ha t  a re  about equally ciw-sified in kno~w and ~-r s -dic t e d cotegor ie
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PART IV RESOURCE AVAILABILITY

These ores contain copper , mol ybdenum, and some as soc iated metals ,
pr inc ipally gold and silver , in various ratios of concentration , but
the principal metal generally is copper.

Some of the 15 million tons of known reserves of beryllium—bearing
material contain substantial amounts of lithium which night be recover-
able as a byproduct. There are about 5 billion tons of iron ore in the
Central Lahontan Subregion , of which 25 percent is a predicted resource .
Huge barite resources are located in Nevada , most of which constitute a
known reserve of 50 mill ion tons , with an additional 50 million tons
predicted. Diatomite occurs as widespread beds in the western part of
the Region. There are no data available on tonnage , quality and extent ,
but these deposits probably entail a multimillion ton resource .

There are 2 billion long tons of known phosphate rock resources of
which 90 percent is in the Bear River Subregion . The Great Salt Lake
contains large resources of saline materials with estimated equally
large resources in the brines of the saturated sediments. Known re-
sources of sand and gravel are widely distributed throughout the Region
and are considered adequa te to supply all foreseeable needs. There are
many other known and predicted deposi ts of var ious materials which
contribute to the wealth of the Region .

Fish and Wildlife

Fishing waters are largely limited to areas in or near the major
mountain ranges that form the eastern and western boundaries of the
Region . In 1965 fishable waters consisted of about 4,200 miles of
streams , and 0.5 million acres in natural lakes and impoundments.
Table 29 shows fishabl.e waters available in 1965.

The cutthroat trout was originally the principal native gamefish
and is still one of the most sought after species. However , much of
the present fishery is based on introduced species and the rainbow
trout has replaced the cutthroat as the most widespread gamef ish . The
fishery for rainbow and other trout is maintained by extensive stock-
ing with hatchery—reared fish . Natural spawning habitat is limited.
Waters at lower elevations are generally suitable for warmwater fish
including catfish , walleye , and bass. The mountain whitefish are found
in the upper reaches of many major streams.

.2
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PART IV RESOURCE AVAILABILITY

TABLE 2 9 .  INVENTORY OF FISHABLE WATERS - 1965

Great Basin Reg ion

Streams Natural lakes Reservoirs Farm ponds

(miles) (acres) (acres) (acres)
Coldwater fishery

Idaho 200 33 ,000 4 ,300 100
Nevada 1,200 262 ,000 16 ,300 300
Utah 2 ,000 40 ,500 26 ,600 1,400
Wyom ing 300 500 2 ,000 100

Total 3,700 336 ,000 43 ,200 1 ,900

Warmwater fishery
Idaho 0 0 0 10
Nevada 300 11,990 10,300 70
Utah 200 10 130 ,500 20
Wyoming 0 0 0 0

To tal 500 12,000 140 ,800 100

Total 4,200 348 ,000 184 ,000 2 ,000

The pres ent overall supply of fishing waters and facilities i~-~
adequate to make some sort of fishing available to essentially every—
one. However , many of the better fishing waters are located consid--
erable distances from major population centers . Preponderance of the
available fishing opportunity occurs in large lakes and reservoirs
where the full potential. can only be realized through the use of boats.

Extensive areas of national forest and public domain make much of
the potential opportunity for hunting , and other wildlife oriented
recrea tion, accessible to the general public. Major concentrations of
wildlife rasources are found in or near the major mountain ranges .

Major game species of the Reg ion include mule deer , elk , water-
fowl , and upland game birds. Importan t nongame wateT birds including
white pelicans , ibis , gulls , and others frequent the wetlands.

The major areas suitable and available for deve lopment of managed
waterfowl habitat are located along the eastern shore of Great Salt
Lake in Utah , the Humboldt—Carson sink in west central Nevada , and the
Ruby Lake area In northeastern Nevada. increased intensit: of manage-
ment would be necessary to offset habitat losses that would re sult fr~ r~
conversion of existing natural habitat lands to other uses .
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PART IV RESOURCE AVAILABILITY

Outdoor Recrea tion

Approximately 80 percent of the land in the Region is suitable
for recrea tion purposes , most of which is publicly owned. There are
large areas of open space and scenic beauty that can provide outdoor
recreation experiences. Many of these areas have remained unused by
recreationists . This lack of use may be attributed to the remoteness
and difficulty of access. However , there are nationally known
attractions , such as Lake Tahoe and Bryce Canyon National Park. Table
30 shows the availability of public lands by recreation land class.
Most are in recreation land class III with 60 percent situated in the
leas t populated subregions.

TABLE 30. LANDS AVAILABLE AND SUITABLE FOR RECREATION - 1965

Grea t Basin Region
Recreation land class

I II III IV V VI Total
(1,000 acres)

Pub 1 Ic
Federal 0 45 58 ,038 218 495 20 58 ,816
State 0 4 177 0 0 0 182
Local 2 4 1 8 0 0 15
Total 2 53 58,216 226 495 20 59 ,013

Private (No t inventor ied by recrea tion land class)
Indian Tr ust 940
Private 7 ,506

To tal 8 ,446

Total 67,459
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PART IV RESOURCE AVAILABILITY

The availability of the recreational resource was considered
under the concept that if specific opportunities were not provided , the
demand by people would be modified to accept the types of recreation
that were available. Under this concept there are adequate resources
in this Region to meet the demand .

Satisf ying water—based recreation demand is limited by population
distribution relative to resource location , access ibility, and develop-
ment. Table 31 shows the water surface area available for recreation
in 1965.

TABLE 31. WATER SURFACE AREA AVAILABLE AND SUITABLE FOR RECREATION -

1965

Grea t Basin Region

Subregion Supp ly

(acr es)
Bear River 94 ,394
Great Salt Lake 1,157 ,922
Sevier Lake 11,764
Humboldt 7 ,500
Central Lahontan 202 ,360
Tonopah 580

Region 1,474 ,520
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PART V

REGIONAL COMPREHENSIVE FRAMEWORK PLAN

The purpose of this plan is to provide a broad guide for the
orderly development of the Region ’s water , land, and related res ources ,
to meet the projected requirements to the year 2020. Each of the
supporting appendixes primarily outlines resource availability and
single—purpose needs . Planning reports and data of State and Federal
agencies were also used. The appendixes do not collectively present a
fully integra ted p lan of development , but provide the major basis for
the regional plan . Joint and conflicting uses resulting from an
overall analysis of the needs and plans were resolved , where poss ible,
in the formulation process.

In plan formulation authorized projects of the various State and
Federal agenc ies were cons idered as were projec ts in the planning stage .
The remaining portions of the p lan are based essen tially upon
utilization of available resources and the judgment of experienced
planners.

The plan was formulated to minimize adverse environmental impacts
and compensate for unavoidable adverse effects. Conflicts and adverse
effects which were not resolved are identified. This early identifica-
tion should permit future analysis and resolution of conflicts in
advance of development.

Generalized cost data for the plan are included without
consideration to cost—repayment relationships.

The plan o.ltiines one way in which projected needs can be met.
There are alt-Prnative plans to meet the needs; however , time did not
permit their consideration . Some of these alternatives are considered
in State water plans now being prepared.

The general planning policy adopted for the Pacific Southwest
stud y area outlined alternative levels of development. These include
that level which would result using the OBE—ERS projections as the
pr inc ipal con trol , one or more levels of logical and potentiall y
feasible capability to contribute to the national future needs , and
tha t potential level of development limited by available land and
other physical resources , except water.
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REG I )NAL COMPREHENSIVE
PART V FRANEWORK PLAN

Regional Plan Summary

The plan assesses the development and use of the resources indicat-
ed by the OBE—ERS projections. Environmental impacts are evaluated in
general terms . The major elements of the plan are discussed in the
following paragraphs.

Wa ter depletions would increase about 1.5 MAF annually by 2020 ,
about half of which woul.d be for municipal and industrial uses. About
80 percent of the additional requirements for water occurs in the
eastern subregions and would be developed principally from surface
supplies and from authorized imports. Additional water development in
the western subreg ions would be pr incipally from ground—water supplies .
Ground—water development would draw on storage in some areas which are
remote from major sources of recharge . Water needed to maintain the
terminal l akes is not included in the plan.

An additional 3.3 MAF of reservoir storage capacity would be
developed by 2020. Storage for about 76,000 acre—feet was developed
between 1965 and 1970. Most of the additional storage is in the
eastern subreg ions .

Overall irrigation efficiency would increase approximately 5 per-
cent by 2020. The p lanned efficiency would decrease diversions needed
to meet projected dep letions by about 800 ,000 acre—feet.

The limiting factor in selecting the 245,000 acres of new land for
irrigation is availability of water. Of this amount , 239 ,000 acres
wo uld replace land lost to other uses , primarily for urban and
industrial expansion . To meet additional production requirements ,
irrigat ion of 6 ,000 acr es of new land , and 59 ,000 acres of idle land is
planned. Crop yields are expected to increase 40 to 140 percent over
presen t levels.

The various changes in land use to meet the plan reduce land
available for graz ing by 2. 4 million acres. Forage production on
remaining rangeland is planned to increase by 1.8 million AIJ~’1s.

Available timber producing land will decrease 135 ,000 ac re s by
2020. Intensive management and better harvest utilization will increase
production of wood and wood produc ts by 21 million cubic feet.

About 39 million acres of watershed land will be treated by .2020.
Intensive treatment measures are p lanned on 11.5 million acres.

Principal metals expected to be produced by .20.20, in order of
value , are copper , Iron ore, gold , and mol ybd enum . Important non-
metallic commoditi es include sand and gravel , t raent , d iitoir i te~ and
stone . Mineral production is expected tu nearl y double by  2020.
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REGIONAL COMPREHENSIVE
PART V FRAMEWORK PLAN

The plan contains a combination of two flood control concepts ,
floodwa ter con trol and flood plain management. The p lan will reduce
average annual flood damages by $16.5 million annually.

Recreation use is estimated to be 270 million recreation—days by
2020. The water and land resources of the Region are capable of meet-
ing these demands . The large projected water—based recreation demand
in the Tonopah Subregion can be met by substituting land—based types of
recreation . Under existing legal , institutional , and financial
arrangements , about 45 percent of the planned use would be met. Urban
oriented recreation accounts for the majority of the recreation cost.

The water needs for fish and wildlife will be met by the plan .
Iiimited big game habitat will curtail hunter success in the Bear River
Subregion . The Region ’s large deer herds would be managed under more
stringent controls and their winter range improved.

Elec tric power needs, ex ceeding 160 ,000 gigawatt—hours by 2020 ,
will be supplied by fossil—fueled p lants , hydroelectric facilities ,
nuclear plants , and imports.

Treatment of all municipal and mos t industrial e f f luents is planned
to maintain or improve water quality. Planned watershed management and
treatment will reduce sediment pollution of streams and lakes. Control
of potential sources of pollution is essential if environmental quality
is to be protected.

Planned water development costs to the year 2020 are $2.7 billion .
OM&R costs are $140 million annually. Total costs , including associated
development , would exceed $9 billion and total OM&R costs would be
$555 million annually by the year 2020.

Elements of Regional Plan

The Great Basin Region is predominantl y an agricultural area and
w ill remain so through 2020. It contains important urban and industrial
centers along the Wasatch Front in Utah , and in the Reno—Carson—Tahoe
area in Nevada. These areas are projected to grow significantly and
will create the largest demand for additional resources. The Region is
one of the major mineral producing areas in the nation and will continue
so , par ticularly in the production of copper.
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Water Resources Development

Planned water uses, summarized in Table 32 , indicate water with-
drawals will increase about 2.3 MAF and depletions abut 1.5 MAF by
2020. About 60 percent of the additional withdrawals and 46 percent
of the dep letions will be for municipal and industrial uses.

TABLE 32. PLANNED WATER USES — REGIONAL SU1~~ARY

Great Basin Region
Change

Type of use 1965 1980 2000 2020 1965—2020
(1,000 acre—feet)

Withdrawals
Municipal and industrial-~! 493 721 1,172 1,872 +1,379
Thermal electric power 7 13 43 124 + 117
Recreatioq 8 13 20 32 + 24
Minerals-~

! 96 170 200 243 + 147
Irrigation 7,032 7 ,109 7 ,292 7 ,483 + 451
Fish and wildlife 1,017 1,068 1,117 1,214 + 197

Total 8,653 9 ,094 9 ,844 10,968 +2 ,315

Depletions
Municipal and industrial-li 161 250 469 871 + 710
Thermal electric power 7 13 43 124 + 117
Recrea ti?9 6 7 9 15 + 9
Minerals—’ 23 49 62 85 + 62
Irrigation 2,933 3 ,030 3 ,235 3 ,455 + 522
Nonirrigated wet meadows 1,120 1,082 980 910 — 210
Managed f ish and wildlif e 734 836 939 1,099 + 365
Unmanaged f ish & wildlife

and associated wetland 405 364 364 309 — 96
Reservoir evaporation 624 600 648 678 + 54

To tal 6 ,013 6 ,231 6 ,749 7 ,546 +1,533
1/ Projected values adjusted in framework plan formulation .

The increased water use will require improved management of the
existing limited supply. Improved water management includes increased
efficiency of use , salvage , conversion, tre atment , and reuse. Presentl y
developed supplies and imports will be utilized in the Great Salt Lake
Subreg ion . increased development is planned on the princi pal and
secondary streams . Additional ground—water development will occur in
all subregions. The general sources of water supp ly for princi pal uses
are shown in Table 33.
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TABLE 33. SOURCES OF ADDITIONAL DIVERSIONS FOR PRINCIPAL. USES BY 2020 

Great Basin Region
Stream— Ground

Principal use flow water Imports Total
(1,000 acre—feet) /

Municipal & industrial 793 355 23l~l-’ 1,379
Elec tric powe r 65 52 0 117
Recreation 8 16 0 14
Minerals 62 84 0 126
Irr igation 275 111 66 451
Fish and wildlife 156 41 197

Total 1,359 659 296 2 ,314

1/ Based on import alternative in Great Salt Lake Subregion .

The additional wa ter supply in the Bear ~iver Subregion will be
ob tained pr incipally from regulation of surfa:e streamfiow , conversion
of unmanaged wetlands to managed fish and wildlife use , and some
augmentation from ground water.

Additional water in the Great Salt Lake Subregion will be obtained
from both surface and ground water , and imports. Extensive reuse of
return flows from municipal and indus trial diversions is planned .

Add itional water in the Sevier Lake Subregion , principally for
agriculture , will be ob tained from developmen t of ground—water supplies ,
imports , and additional regulation of surface strearnflows. The develop-
ment program includes direct salvage of water from wetlands by pumping
and drainage, mainly along the Sevier River system.

Add itional water supply in the Humboldt Subregic’n will be obtained
princi pally from ground—water supplies and to a limited extent by
regulation of surface streamfiow .

Addit i-inal water supp ly in the Central Lahontan Subregion will he
obtained from ground water , additional regulation nf streamflows , and
reuse of water diverted fer municipal and industrial purposes.

Add itional water supp ly in the Tonopah Subregion will be obtained
almost entirely from ground water. Streams are small , widely scattered ,
and do not justi~ v extensive development.
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Additional water needed on present irrigated land can be supplied
by more efficient use of presen t diversions . A planned 5 percent
increase in overall efficiency can meet this need and about half the
needs for new cr opland. The additional water supp ly for new cropland
would require new development. Table 34 shows the p ianued irrigation
water use .

TABLE 34. PLANNED IRRIGATION L~ATER USE

Great Basin Re~~iu:~
Cbange

1965 1980 2000 2020 1965—2020
(1,000 acre—feet) 

—________

Divers ions
Presently d€~ve1op ed

crop landJY 7,032 6 ,927 6 ,857 6 ,618 - 414
New c rop land 0 182 435 865 865

Total diversions 7,032 7 ,109 7 ,292 7 ,483 + 451

Depletions
Presently developed

cr oplandi’ 2,933 2 ,948 3 ,039 3 ,066 + 133
New crop land 0 82 196 389 + 389

Total depletions 2,933 3 ,030 3 ,235 3 ,455 + 522

1/ Includes water for idle land returned to production .

Table 35 shows t~ie facilities required to develop the plan.
Development of reservoir storage will be princi pally for irri gation and
flood control except in the Great Salt Lake Subregion where the greatest
demands will be for municipal and industrial purposes. About 76,000
acre—feet of storage capacity has been developed from 1965 to 1970,
principally in the eastern subreg ions.

TABLE 35. FACILITIES REQUIRED TO DEVELOP THE PLAN

Great Basin Region
1965— 1980— 2000— 1965—

Facility Unit 1980 2000 2020 2020
Surface water storage 1000 AF. 1,600 981 700 3 ,281
Conveyance facilities miles 226 lIe 215 617
Pump ing plants number 4 3 9 16
Irr igation laterals 1000 acres 43 29 31 103
Drainage 1000 acr es 66 86 7~
Wat er treatment 1000 AF. 113 .2 4  278 615
Waste water treatment 1000 AF. 142 237 tOe 

-- 
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Land R e s ou ry e s  Development

Land use changes p lanned fo r  the 1965—2020 period are shown in
Table 36. The greatest land use increases occur for recreation , and
fish and wildlife. These uses , however , accommodate other siTultaneous
uses. The greatest impacts occur when expanding urban and industrial
centers encroach on land developed for other uses , principall y irriga-
tion . Grazing land use will decrease by 2 .4 mill ion acres beca use of
the increase in other uses.

TABLE 36. PLANNED LAND USE — REGIONAL SUSOdARY 

Great Basin Reg ion
Cha nge

Principal use.~! - 
1965 1980 2000 2020 1965—2020

(1 ,000 acres)
Irritated crop land 2 ,114 2 ,104 2 ,098 2 ,120 + 6
Dr y c rop la nd 1,083 1,074 1,082 1,152 + 69
Graz ing land 63,238 62 ,481 61,757 60 ,820 —2 ,418
Timber 2,352 2 ,2 57 2 ,237 2 ,217 — 135
Urban and indus trial 365 434 533 661 ~ 296
Outdoor recreation 430 896 1,413 1,928 +1 ,498
Wilderness and scenic 129 950 950 950 + 821
Flood control measures 32 67 128 160 ~ 126
Military and related 4,962 4 ,962 4 ,962 4 ,962 0
M inerals 621 856 1,044 1,270 + 849
Fish and wildlife 2,056 3 ,362 3 ,667 3 ,989 +1 ,933
Classified watershed 352 427 510 608 -~ 256
Transportation and

utilities 611 706 770 811 + 200
Water control reservoirs 320 3211 362 379 + 59
1/ Multip le uses of land are made in most categories.

Production on an additional 304,000 acres cf land is planned ‘cv
2020. This includes developing 215 ,000 acres of new land , and restoring
59 ,000 acres af idle land to production . About 239 ,000 acres of land
will be lost to other uses , principa lly in the Great Salt Lake and
Central Lahontan Subregions ; therefore , total producti ve land will
increase 65,000 acres by 2020 as shown in Table 37. Some shifts were
mad e in a l l o t t e d  p r o d u c t i o n  f rom the  Great S a l t  Lake and C~.- r .tra1
Lahontan  Subreg ions to nei ghbori ng subregions. ihese shiMs generall\-
locate irrigation development in closer proxim ity to voter supp lies .
and m i n i m i z e  future enc roachmen t  f r o m  urban and i n d u s t r i a l  e x p a n s ion .
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TABLE 37. PLANNED IRRIGATED LAND DEVELOPMENT — REGlUN2~L SU5C~1ARY

Great Basi n
Change

1965 1980 2000 2020 1965—2020
(1 ,000 acres)

Prev ious ly  developed
land 2 , 114 2 , 114 2 , 104 2 , 098 —

Loss to o ther  used’ — -65 —78 —96 —239
New land developmenti ’ — 55 72 118 +245
Net  developed land 2 , 114 2 , 104 2 ,098 2 , 120 + 6
Idle land remaining 116 122 79 57 ± 59±J

Productive land 1,998 1,982 2 ,019 2 ,065 4- 65

TT Values are incremental amounts.
21 Idle land restored to production .

A g r i c u l t u r a l  p roduc t ion  on i r r igated land wi l l  increase  about  50
to 140 percent by 2020. Table 38 shows the estimated crop land yields.
These yields can be met with an adequate water supp ly, improved crop
varieties , adequate fer ti liza t ion , and improved agricultural water
management.

TABLE 38. ESTIMATED IRRIGATED CROPLAN D YIELDS

Great  Basin  Reg ion
Uni t  Increase

Crops per acre 1965 2020 Yield Percent
I r r i gated crop.land
Nat ive  hay ton 1.2 1.9 0 . 7  53
A l f a l f a  hay ton  3 .2  5 .4  2 . 2  69
A l f a l f a  seed Cwt 1.8 2 . 6  0 .8
Corn silage ton 15.0 26.5 11.5 70
Corn for grain bu 53.0 98.0 45.0 85
Feed gra ins bu 50.0 90 .0 46.0 92
Wheat bu 35.0 79.0 34 .0 116
Noncitrus fruits bu 375.0 900.0 525.0 140
Vegetables ton 5.0 12.0 7.0 110
Cotton lbs 800.0 1,300.0 600.0 73
Sugar beets ton 13.0 18.7 5.7
Potatoes Cut 184.0 358.0 174 .0 95

I r r i t i t e d  j~ast ore
Ni t iv I / o f / i r e  AUNs 2 . 0  3 . 2  1.2 60
Improved pasture ALM s 5.7 9.1 .t. -~ 60

03 
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Land su i t ab le  f o r  dry crop lood f a r m i n g  is p r i n c i pal ly c o n f i n e d  t u
the eas tern  subregions . Addi t iona l  needs w i l l  be met by r e s t o r i n g
142 , 000 acres in conservat ion reserve to p r o d u c t i o n  and development  of
su i t ab le  rangeland . These two sources c’ill meet requirements including
the rep lacement of d ry  crop iand conver ted  to o t h e r  uses , p r i n c i p a l ly
i r r i ga t ion. P roduc t ion  w i l l  be i nc reased  t h r o u g h management  p r a c t i c e s .
These include conserving soil m o i s t u r e , m a i n t a i n i n g  s o i l  f e r t i l i t y ,
con t ro l l ing  disease and in s e c t s , reduci ng er osion , and u s i n g  improved
crop  v a r i e t i e s .

Rangeland fo rage  p roduc t ion  is p lanned to increase 1.8 mi l l i on
AiJMs b y 2020 as shown in Table 39. This is about 56 percen t  of the
po t en t i a l  p roduc t ion  on land avai lable  for  g r az ing  in 2020 . This
increased p roduc t ion  wil l  be accomp lished by improved g raz ing
management and land treatment measures.

TABLE 39. PLANNED RANGE FORAGE PRODUCTION FOR LIVESTOCK GRAZING

_______________________________-

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

- 
Great  Basin Reg ion

Increase
Subreg ions 1965 1980 2000 2020 1965—2020

(1,000 AUM s)
Bear River 5 35 597 685 762 + 22 7
G r e a t  Salt  Lake 907 1,023 1, 187 1, 292 + 385
Se-vier  Lake 719 758 930 1, 020 -. 301
Humboldt  1,002 1,007 1, 395 1, 636 + 633
Central Lahontan 232 242 283 302 4- 70
Tonopah 704 697 838 919 4- 215

To tal 4 ,099 4,324 5 ,318 5 ,931 +1 ,832

Timber production is expected to increase 21 million cubic feet by
2020.  This is about  41 p e r c e n t  of the p o t e n t i a l  i n c rea s e  in p r o d u c t i o n
but is considered reasonable as the nemand for other uses of lorest land
increases. The demands , b~~:ond t h i s  expec ted  i nc rease  in p r o d u c t i on .
will continue to be met from imports. The p lanned treatment pr u 2r~ m b y
2020 is shown in the following tabulation.

_ _
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Great
Bear Salt  Sevier  Cen t r a l

______ 
River Lake Lake Humboldt Lahontan Tcou~~Oi Reg ion

(1,000 acr es)
Regeneration 67 13 103 — 2 .2 190
Treating timber

~~ stand s 41 35 333 1 6 3 519

- 
Total  108 50 537 1 8 5 709

Regeneration includes planting and seeding . Treating timber stands
• includes pruning, thinning , and pest control. ireatment and management

0 of noncommercial timber areas for harvest cf posts , poles , and Christmas
trees is planned.

The planned watershed treatment program is shown in Table 40.
Irrigated cropiand treatment includes improved water app lication and
drainage. Dry cropland treatment includes erosion and sediment control
whil e the program on forest and rangeland is primarily land treatment
measures.

TABLE 40. WATERSHED SREATMENT PROGRAM- REGIONAL SU~~1ARY

Great Basin Reg ion
1965— 1980— 2000— To ta l

Land resource group 1980 2000 2020 1965—2020
2 (1 , 000 ac res )

Irr igated crop land 348 468 437 1,253
Dr crop land 298 260 265 b 2 3
Forest and rangeland 11 ,720 15 ,675 9 ,670 37 , 065

To tal 12 ,366 16 ,403 10 ,37 2 39 ,131

l and management offers the greatest potential for solving water-
shed problems . Proper management of grazing and crop p r o d u c t i o n .
coordinated with recreation use , mineral exploration and development .
urban expansion , and other land uses is a n ecessary- a rt of the plan .
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Other Resources Development

Minerals

The principal metals exp ec ted to be produ ced by 2020 , ranked in
terms of value , are copper , iron ore , gold , and molybdenum . Copper
should remain the dominant mineral through 2020. Several large iron
ore deposits may become maior sources of supp ly for the western states.
Gold production in the Humboldt Subregion should continue through 2020.
The expanding need for molybdenum should lead to development of the
Reg ion ’s deposits by 1980. The production of other metals will also
increase , many of them as the result of process ing comp lex ores f or
the recovery of copper.

Sand and gravel should become the second largest mineral commodity
produced in 1980 and remain so beyond 2020 . Production of many other
nonmetallics , including cement , diatomite , and stone , will increase
pr inc ipally in response to national demands. Sources of saline brines
include Great Salt Lake and underground deposits. Production of
saline minerals , including salt , sodium , magnesium , and potash will

• increase. Lithium production from brine in the Great Salt Lake
Subreg ion is expected to grow through 2020.

The major fuel commodities , coal and petroleum , are expected to
increase in output ‘cv 1980. Table 41 shows the. expected value of
mineral production .

TABLE 41. VALUE OF MINERAL PRODUCTION

_______________________________________________ Great  Basin Region
Industrial sector 1965 1980 2000 2020

(millions of dollars)1/
Mineral fuels 1 5 5 5
Me tals 27 2 359 385 403
Nonmetallic minerals 57 121 169 224

Total 330 485 559 
_____ 

632
2/ 1957—59 base.

Flood Control

The flood ccntrol plan consists of b ot ii structural. and nonstructur—
al measures. Structural measures include storage reservoirs , levees ,
channels , and watershed treatment. Nonstructural measures are primaril y
flood plain management techniques. Table 42 shows the elements of the
flood control plan.
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TABLE 4 2 .  .2 CL-lEN I OF TOE FLdOD 0023 !e3L 2LAN - ~~~~~ S LS-L’IARY

— ______• ______ 
Lr~ at 3as n Reg ion

- - — _______ -

~~~~~~~~~~ 1965— ~980— 2000— 1965—
_____ ________ 

1981 2000 202 0 2020
Reserycic cdpac ity 1003 AF. 57?~ 580 lb o l,c14

mi1 .~~s 25 Jo 32 98
Channels miles 103 7~ 36 213
V a t o r c o e S  t r e o t r c c n ~~ .: 1000 ~~ los 2~~o 239 2 -+ 6 723
Flood olain coa n~~g c m e n t  N o .  a rea s  6 15 13 34

2/ Included in - :ctorshed t r e a t m e n t  o r o g r a m .

Reser-? ./ r stcrao , e ts crc v Ci~ d pr in c i p a l l y  in  :01 t i p l t - — -.isc
s::r:::turcs. 2t ct~e and ohun ne l impro’~em~nts are p lanned for critical
locat ions. Land treatment measures and management practices include
contour trenches, gully olugs , small retention reservof rs , revegetation ,
and controlled use of wotershed oreos. ~l 1ese  will preserve or restor~
watershed areas to a condition that reduces flood peaks and erosion .

Nonstructural flood p lain management measures are p lanned to reduce
ood damage , pr .inc i r- a t l y in dowostroar: flood p lains. Tim se include

f l o od plain zoning, t i>: odjustments , flood insurance . In/al development
polic ies , and f1o~ d :crecasting .

able 42 does not include five multi nle —pur p ose r~-scr -’oirs in
Calite rnia . These stc ;ictures , with a combined f l o o u  control capa itv
0: 2 4 2 , 000 o c r e — f ~~et , wi l l  p r ov i d e p:~~teot ion for the major -arban
centers in the Central Lahontan Subregion .

Table 43 shows the  average mnnu,J f i o L - - :  O a m O c~~ S p r e v o n t e c  by the
p lan .  I t  is not p o s s i o le  to p r ev e n t  a l l  flood c~ nage~~. Average  annual
flood damages remaining in 2020 w i t h  he t i o L d  coot m t  p lan in o p e r a t io n
are about $7.8 m i l l i o n . These remaining dam~ goo ulI l occur mainly in
dos:. t r e o i c  a reas because  of inc  ~~:t~ ed dove lopoo.-:: t in the  I lood  p l a ~ nc

F Damages in u p s t r e a m  a r - a s  w i l l  ( C C F / / / 5 ~ b e c , i i  ~- of p 1 i n n e c  land
treatment measure

-
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TABLE 4 3 .  A VE R2aGE ANNUAL FL OOD DAi’IAGE PREVENTED

________________ ________— —- 
Great Basin Region

Subreg ion  1980 2000 2020

(Si  , 000)
Bear River 140 481 979
Great Salt Lake 1,200 3 ,515 7 ,629
Sevier Lake 325 769 1,380
Humboldt 

/ 
216 732 1, 504

Central Lahontan1 696 2,135 4 ,054
lonopah 145 467 924

Region 2,722 8 ,099 16 ,47 6
1/ A substantial portion of these values are derived from 5 reservoirs

in California.

Outdoor Recreation

Planned increase in recreation use will be about 270 million
recreation—days by 2020 , requiring acquisition of about 93 ,000 acres of
land, primarily for Class I and II uses. The plan was developed under
the concept that if recreation opportunities were not provided , the
demand by peop le would be modified to accept those that were available ,
even thoug h the q u a l i t y  may be r educed .  Under  th i s  concept , the
resources of the Region are adequate to meet projected demands except
for water—based recreation in the Tonopah Subregion . This demand
orIginates principall y from population centers outside the Region and
can be met by substitution of land—based recreation opportunities.

Under present constraints , about 118 million recreation—days can
be develop ed by 2020. Developments to meet the additional unrestricted
demand of 152 million recreation—days requires new legal , institutional ,
and financial arrangements.

If unlimited supplies of water and land—based recreation areas and
facilities were available , the demand by 2020 w o n l d  be 398 m illion
recreation—days.

To insure preservation of natural resources for future generations ,
approximately 14 rivers and streams have been ident ified as wild , scenic ,
or recreational rivers . Twenty—one areas have been identified for
consideration as additions to the wildern ess system . Are is with unique
natural attributes and cultural value have h e n  Ident I fled and should
be given protection through legislativ e a ction .
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Fish and Wild l if e

Better management practices for fish and wildlife purposes are
essential and will be imp lemented . Suitable wildlife habitat is
limited and full utilization of these areas is essential to meet
increased hunting demands.

Development plans include fisheries in new impoundments. access
roads , fish hatcheries , and habitat improvement and management. Stream—
flows of suitable quantity and quality will be maintained for fisheries
where pos sible.

Sport hunting programs include land acquisition and development ,
access road construction , and habitat improvement and management. Most
of the additional 1.9 million acres of land use planned for fish and
wildlife is associated with bi g game habitat management.

Additional development of 226 ,000 acres for waterfowl habitat is
planned. Included are areas around the eastern shore of Great Salt
Lake in the Bear River and Great Salt Lake Subregions , the Humboldt Sink
in the Humboldt Subregion , and Franklin Lake area in the northern part
of the Tonopah Subregion .

Electric Powe r

Electric power will be supp lied by fossil—fueled plants , hydro-
elect ric facilities , continued imports , and in the final t ime frame ,
nuclear plants. Tables 44 and 45 show the planned staging of electric
powe r resources for the eastern and western subregions , respectivel y.
The maps following page 70 show the electrical facilities planned by
2020.

Land arc-as meeting siting requirements ot foss il—too led and
nuc lear plants are available wi thin close proximit ’.- to adequate water
supp lies. Adequate pollution control facilities for coal—fired plants
will be required to permit location in close prox imity to water supp lies
and load centers.

Conventional hydroelectric p lants will be ll n i t t - J  to those
developed under the Central Utah Project in t l : o  Great ~ i 1t  Lake Sub—
region. Pumped storage hydroelectric f ic i li t i es w ill ut ilize storage
developed for other purposes as th~ lower reservoir. About 78,000 acre—
feet of new storage would be required for upper reservo i rs. lye sites
are planned in the Great Salt Lake Subreg ion , and one t-ac ’h in Bear
River and Central Lahontan Subreg ions.
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TABLE 44 . STAGING OF ELECTRIC POWE R RESOURC E S - tASTER S SUBREGIONS

__________ — 
Great Basin Region

1980 2000 2020
Capacity Energy Capacit y Energy Capacity Energy

(mu) (gwh) (mu ) (gwh) (mu ) (gwh)

Hy d r a 110 500 150 500 150 500
Central Utah Pro ject 130 320 250 700 250 700
as turbine 0 0 600 1,000 0 0

Conventional steam 300 1,300 1,380 4 ,500 2 ,340 5 ,600
Nu clear 0 0 0 0 9 ,200 64 ,000
Pumped storage 560 320 1,860 1,000 4 ,000 2 ,000
col orado River Storage

Pr oject imports 259 1,351 259 1,201 259 1.201
Imported steam 1,200 8,930 5 ,000 38 ,000 7 ,800 43 ,000

Tot al loads 2 ,599 12 ,72 1 9 ,499 46 ,90 1 23 ,999 117 ,001
Reserve reguiremeu~a 449 1,539 4 ,049 —

To tal loads —‘ 2 ,150 12 ,240 7 ,960 45 ,400 19 ,950 114 ,000
Pumped storage load 481 1,501 3 ,001
Load factor 67 .5% 67.3% 66.91

1/ Excludes industrial generation for industrial use. Pumped storage load is not
included.

TABLE 45 . STAGING OF ELECTRIC POWE R RESOURCES — WESTERN SUBREGIONS

Great Basin Region
1980 2000 2020

Capa city Energy Capacity Energy Ca pacity Energy
(mW) (gwh) (mu) (gwh) (mu) (gwh)

Hy dr o 9 50 9 50 0 0
Diesel 39 13 20 10 0 0
Conventional steam 704 3,415 2 ,302 14 ,951 2 ,502 6 ,711
Gas turbine 25 6 425 120 552 150
Nu c lea r 0 0 0 0 4,4~.O 31,200
Geo th e rmal 0 0 0 0 340 2 ,500
Pumped storage 0 0 600 400 1,200 850
SPA import

Harney Elec tric Cooperative 12 52 35 150 110 500
Colorado River Commission imports

Eureka—Ely area 31 119 31 119 31 119
Valley Electric Cooperative 10 50 50 220 145 600

Idaho impor t
Elko—Wel ls area 10 55 32 180 100 570

Total load 840 3,760 3,504 16 ,200 9 ,420 43 ,200
Reserve requirements 140 584 1 ,570

To tal loads !/ 700 3 ,760 2 ,92 0 15 ,600 7 ,850 42 ,000
Pumped storage loads 0 600 1 ,200
Load factor 61.3% - 63.3% 

— 
b2 .8/.

11 Excludes industrial generation for industrial use. Pumped storage load is not included .
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REd -  NAI. C )MPREhLNSIVE
PART V FRAMEW ORK PLAN

~~~~~~~~~~~~~~~~~~~~~~~~~~~ Control , and Health F J L t ~~rs

Develooment of additional environmental control orograms at all
levels of government, and cncreased support of present programs , are
planned to protect the public from air and water pollution . Increased
emphasis is placed in the areas of publ ic water supp iv and solid waste
management. Domestic water supp lies should be recognized as the hi gh-
est p r i o r i ty  use fo r  e x i s t i ng  h i g h q u a l i t y  w a t e r .  Imoreved solid waste
management technicue s, especia lly recycling and reclamation procram s ,
ar e p lanned to cope with the burgeoning quantit ies of solid wastes.
Increased n cof toring One abatement efforts are p lanned t o  on t ro~
radiological arid air pollution sources. Additional coordination and
imp lementation nrucedures are necessary to Insure tCat vec tor control
measures are included in water and related land resources developm ents.

The maintenance of an ac- -entab je level of wa ter quality is vital
to the economy , envi ronm ent , and general veil—being of peop 1e. The
Federal  ~A~1I--r Quality Act of 1965 requir es the sto tos to  establis: i
water quality standards for interstate stream s within their boundarie s.
The imp lementation of plans to meet these standards would control
pollution in these streams. Water qualit y control oregrams are also
planned for the major river systems witlitn the RegNn .

Construt tion of additional municipal water treatmen t p lants and
cxpar .si cn  of e x i s t  t r ig  n l an t  w i l l  bc n e c e s s a ry  to _- - c t  drinkin g water
standards. A l l  domest  i w a t e r  s y s t e m s  should  em p l o y  m e a n s  t o  s a f e g u a r d
the  pub l i c  aga ins t  w a t er b c r n e  d i s ea se s .  tic planned methods of treating
r e t u r n  flows to reduce voter pollution inc lude seo nd : rv and tertiary
treatment , c h a ng e s  in manuf actur ing pro c-ss , in—s tream aeration , flow
augmentation from reservoiro , and land iso cent r7s.

I-lost munici pal and industri al retu~ ., 1 1 - w  ‘viii re cef’ s secondary
t r e a t m e n t  by  2 Od u . In maj :r u r t i - I l  - t O t  e r s , this level of treatmen t is
not  a d e q u a t e  to p r ot e c t  w a t e r  q o i l  i t ; . At i  - so  ed t r ~ o t m o u t  to ror c ;t
n u t r i e n t s  f r o m  moo i c i e s i  re~ urn  i -vs i s  planned for the R e n o — S p a r k s
area , the  Lake Tahoe i las in  , and i i i  C a r s on  C i t  n r e  . C x p o r t  of i i  1
e f f l u e n t s  and s o l i d  v u - . 5 L t - s  t r em t O e  I O e ~ lh~hoc B a s i n  is p lan n e d .
P o l l u t i o n  r u n t  rol m o a s u r t  s p l anned  or the  l o rd a  and .iO h er  R i v e r s
and Croa~ Salt i_ aWe i n c l ude ceni_ r t i  : . : i t  i o n  of  w o s t t  t r e a t m e n t
f a c il it  I ~cs m d  n d - ~ ii ~-d t i - t :  tO t to n~ rm r use of return f 1 u w s

Therma l poi  l i t  Ion rem t i e  1 s ar,;t cm - o ~ I ing w a t e r s  w i l l  h~
avoided  by u s in g  i -  1 1 iss c It  ion mc tim ods a’ t i t  source. Lm~ cc ccv
p r o c e d u r e s  f o r  f anG I lois S C s  l e on ’. 1 d~ sciiar~-~ s ot l i a z a r u s - u s  m a t e r i a l s
will be im pr ovm- d.

71

- --

~ 

5- - -



- - . 5 -~~~~~~~~

R h - I G I I A L  eul-lT-REHLhS 1VL
PART ‘~ r 1-li.-WORFI PLAN

Effects of Development to Meet the Plan

Available surface and g r o u n d — w a t e r  supp i ’  t h a t  can be reasonab ly
developed will be utilized to meet the plan. Mining of ground water
may be necessary in localized areas. Required storage and regulation
of streamflow will chang e flow regimen.

The ma jo r  e f f e c t  of the p lan is an increase of 1.5 IIA F of
dep letions from t fe water supp ly. The greatest change in use is the
conversion of irrigation water to municipal and industrial use. Some
curtail nent of use will b-.- required , such as munici pal dep letions In
the Reno—~ parks area. Higher irri gation efficiencies and direct salvage
will reduce water su~ i1l~ s to wetlands.

Inflows to terminal lakes will conLin u e to reduce and lake levels
will continue to decline. Additional sources of supp ly or curtailment
of upstream uses , would be required to muintain Pvraicid and Walker
Lakes .  Management , i n c l u d i n g  dikirig , would be necessary to maintain
p a r t s  of Great  Sal t  Lake .

By 202u , most of the r ea sonab ly  ava i l ab l e  w a t e r  will be utilized.
Continued growth beyond 2020 wili require additional imports , mining of
ground w a t o r , or desa l t i n .-, of b rackish  w a t e r s .  This  wi l l also be true
if g rowth  exceeds the  p l anned  d e v e l o p m e n t  b e f o r e  2 0 2 0 .

Dove op m e n t  ot the p lan w i l l  cause s i g n i f i c a n t  changes in loud use
and increased i n t e n s i ty  of u s e .  Convers ion  O ’i irri gated crop l mne to
urban and industrial use will require developm ent of new land more
re m ote f rom a v a i l a b l e  wa te r  s u p p l i c - s .  At  p r e s e n t  t h i s  is c r e a t i n g
large c o n t i g u o u s  u rban  areas  w i t h o u t  open space , and r e q u i r i n g  o n v e v —
ance of water longer distances to new i r r i g a t e d  crop i m i n d .  i’roper  1- mu d
use p l a n n i n g ,  inc l u d i n u  z o n i n g , w i l l  m i n i m i z e  adverse  e f f e c t s .

Large areas pr~-sentlv used for grazing and occasional hunting wi ll
be used more for recreational purposes. Laterm -iieu p r o t e c t i o n  m u d  man emp .  —

ment  problems w i l l  increase  as these areas  are m or e  n t e n s i v e i v  u s e d .
A d d i t i o n a l  areas  w i l l  be r e q u i r e d  fo r  e x c l u s i v e  uses , such -is classified
watershed. This  w i l l  s h i f t  exist iri g uses to r t -mai nin - 5-- molt L p le— usc:
lands.

Flood p l a i n  m a n a g t - n e n t  i n  u r b m n  a reas  v i  I i r e d u ce  i i  u-i ; i r e g e s  and
prov ice  open space f o r  r e c r e a t i o n  nd e s t h e t i c s .  G- nc.- r n t h - n  of  so l id
was te  is exp . - - -d t o  e x c eed  two m i l l i o n  tons  i r .n sm ~ l l v  by  1980 . The
e f f e c t s  of d i s p o s i n g  of t h o s e  l ar g e  q u a n t i t  i t s  of m a [t  r i , i l s  ire  on ly
p a r t i a l l y assessed.  M~ m m - ; mi r m _-s , m t  s i d i n g  r c c y i : l l u g ,  m d  t o  be m u l e —
men ted  to r e d u m  - the  vol mlmn t and to minimize t h e  e f f e c t  on I
environment.
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T n e r e ~~s~~d nThiny activity will scar large areas and i n c r e as e
erosion and sedimentation problems . Planned restora’:ian practices will
minimize the  effects of these developments.

Plann ed  t h e r m a l  e l e c t r i c  powe r p l a n t s  wi l l  u t i l i z c  c l c se d  coo l in g
systems . This wlfl prevemt thermal pollution of streams . Development
of imurcvee preci pitators wi l l  cunt .ro l  air p o l l u t i o n .  j im e p lanned
location o1 tra isn i ssic- r lines will minimize the esthetic efie_ t s on
th~ e-n’ i r o n n - n t .

Regional Costs

A su m m a r o  of e s t i m a t e d  cos t s  fo r  t h e  p lan is p resen ted  in Table 4 t .
Co s t s  are shown f o r  e ight  ma jo r  f u n c t i o n s  and r e m a i n i ng  f u n c t i o n s  a r e
grouped  under “o the r  deve lopmen t . ” Costs  are f u r t h e r  d iv ided  be tween
“wate r  development ” and “ associa ted deve lopmen t . ”

Later development costs are for develop ing the water supp ly ,
conveying it to the point of use , initial treatment , and retreatment of
return flows . Watershed treatment and flood control measures required
to protect or improve the ‘-lster supply and prevent damage from flooding
are included. Costs associated directly with use generally are not
included.

Associated development costs are for facilities to utilIze the
developed woter supply , land treatment , and programs to manage , main-
tain , or irorove production of the land . These include t f m m -  c o st  of
t i s t r t n a l— el e c t r i c  g e n e r a t i n g  f a c i l i t i e s  and t r a n s m i s s i o n  l i ne s , and
land a c q u i s i t i o n  and development  fo r  l and—based  r e c r e a t i o n . As soc i at e d
costs  a lso I n c l u d e  non—Federa l  r e c o c o t i o r  costs  tha t  c a n n o t  be met
under present lcg al , institutional , and financi a l c o n s t r a i n t s .

I n s t a i l a t i o n  costs are. for m i t  lal e~ r .struction or develop~e~ t.
Operation , maintenance , and rep lacement m Yd&R) costs art the a nr .n 1
f u n d s  r e q u i r e d  a t  t i e  end a t  each time fi’ane . A v er a~~c annua l
instal lotion costs are shown in th e  f u l l  cv i  ug tabulation .

1965-- 1980 1 980—200U 2Out.—1 U2U i 9h5—dO2e
(m i ll ions of dollars)

Lat er C s - i - i

Fed r {  32 di 15 .3
2 2  .16 32 2.1

Tot ml 0 —  -.9 4 ?  50

~IYY.1Fm dera I 1 2 i .  14 13
N o n —  Vc’m -ra l 25 .13 mm 103

fe ta l 37 ‘U 2db 116
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PART V - ‘-h:L - - k}l P 1.1.1.

(‘ or C L 0 , , L s s O - i 1 , t - .- e r - gt an n u a l  e : - : L - - o u m t u r F - s ~~:r t p r i - s . .-n t
“ s n - g s a . - p r o g r a m s  w e r ’  de ’,ernini - 0 f o r  t h ~ ~~ 5—l~ ° j’~ - r i 5 - - l .  T e s e r a l
water dcv’ iop:- ’ - nt e xp e n d i t u r e s  al.c ,rro-mied $25 m u l l _ - i  - m I - d O i l y .  : 5-

IL (sir 1 c~xnuraI i taro-s (St.. - ’ e f u n - i s )  a’is rag -C $ i  m i ll id:s .-oI.u -i l lv ,
edts r0i i ‘o: ’-:: d i ’ur t ~ fo~ 

“ : ‘n d O i I i g  assu l a t e -f d~~ .e o p m r n t l ’ i eO  d c c

$7 m i l l i o n  iv: .- LI v . L c - n — f c d . - r s l  e xp e - i~~t u r ’  t s r  i S, ) i t  1 , 1 . - C

i l O ’. e L t i t ’ .c ) l t v- - r i - n- s t iL t, r-p :.led.

p- .:br’ - :i -n - ti l3laits

h i s - 5I~ sub r e ’z  ion  i i  p iou s ~ r~- d scus sed  on t o ’  :- o i l  ii :  fl

O t S ,  ‘ - 1  ons i f l  - -t p -sr at ’ - currentl y i u L I i -r n~~-i i r o j ec t~~ . I ro (ei is u n d er
inv e:~t U-ot on , ~~~ 

- ther ueatur es a nd  program-s ri -co I r d  a m e et  L i . .
n e e ds .  The e I c  ro, :: of t he p lans ar c  d i  s c u s s~-d u:: dc  r t i r e e  g i n o  r sm 1-
c at  r i c o ’ : ‘~‘ m t e r , land , and c’ :i er  .-L-vc ’i lc-p s-it ’ i s. L i ’ s t ~ si r .  d: - .- id . u
b t - i s’ - r - : :  s . o t e r  i n C  a ssoc  : m t t J  J l v e. - .- n t 1 1 - r l L s .  f l x c l : ; , n g c - u .  ot  r es0 - u r c e  a u - I
ni - ce s s ’r v  t o n ~- - t :uf r . .g iona  needs , art- indic ,,t -d. A p 1 m to -

t h e  r equ  i r s  : r e n ts  01 CliE—ERS r r c :j t :  t so n s  is D O r - S e n t e c i  . A cs -n i’ l e t .
analv ’-mie , : t  .ilter:-i t ~- p l a n s  i s  no t  n~~d - . alth ough alt r n a t c - s  to  some
part~ m I r e  d i s c u s — c d .

Be. ,r  R i v e r  n s : b r t ,r i :  n

l I e  b e ar  R i c ’ s - r  S i b r . - c s o n  . so ’  a p r o - d u n ; n a n t l v  . : 1 I d l l l t u - a l  m r ’ s - a an d
s r  nobl y will ro-:sc,ir j so bc :and 2020 . A r -  u t  I~ per : ent of t O e  Regoon ’S

r i i r i g a t  ed land is s r  t h i s  S u b n i  g ion - i n c  produces 25 pe rcent of t il e
t ota l V t I ( i ’  01 ~i r i:ul t urai c-mst p ut. .-\lt (m cii c :, p r c u u ~ :n c  only .1 n, r 5t- : t
o f t ( .~ i L - g i o n ’ S t o t i l  i - r a t  p r o d u c t i o n , ~~~~ S u br ~~~ i u u  c o nt a i n s  1 c r ~~e
.-it pos Ito’ c L  h i  S l i  g r a c e  phosp hate i- . - ,  k. 

, — - ir - :~-a

Div ers ions - ‘r m a n a g e d  uses  -jr e . la nn e d  to iis cr ’ ase -~.$.OOO ac re -—

f e e t  -r id  dep l~~t 1 ( ‘ItS hr -i 74 ,000 acr e— I et. t by 21)20 , as shown i i :  1 .~r I c  7
I rr i ~-ite d i n  c i i i  t o r t  W i t h id require about 6 pc’ ri - en o t t ( i c  i n c  rc  list -i

di’.’,-rs ions , ar i d iran I ipal and industrial uses  36 s~ point. Fish and
wild l ife do -I- l e t tons o r -  p lanned to i n c rt - -nse by about 136 ,000 0. - r e — l e e :
b’s 20,10 w ith out a d d i t i o n a l  d i v e r s i i n s .

/ .3
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FA PL.C .-~7. PLAY Li yATES USES — BEAR RIVER SUBREGION 

Great Basin Region
Change

1980 2000 2020 1965—2020
(1000 acre—feet)

~‘l th oiriwals
M u n i c i p a l  and ind u strial 75 94 144 236 + 161
Ther m a l e 1 r - i : t r i i  PoWer 0 0 7 5 + 5
Recr eation 1 2 2 3 + 2
Mineral s 1 2 2 3 + 2
Irrigation 1 ,716 1,834 1,912 1,994 ~

- 278
Fish and wildlIfe 350 350 350 350 0

Total 2,143 2 ,282 2 , !a17 2 , 591 .1+48

Dep letions

Municipal and industrial 24 30 58 116 + 92
Thermal e l e c t r i c  p ow er  0 0 7 5 ~

- 5
Recreation 1 1 1 2 + 1
Minerals  1 1 1 1 0
Irriostion 667 731 809 890 23
Nonirrigated wet meadows 125 130 125 120 — 5
l-lanr.-ged fi si , and wildlife 169 220 267 305 + 136
Unmanaged fish & wildlife

and associated wetland 221 180 180 170 — 51
Reservoir evaporation 167 190 2 2 2  24 0 5 - 5

total 
_________— 

1 ,375 1,48 3 1,670 1,849

The additional water requirem ents can be cast with the present
supp ly in the Subreg ion except for droug ht periods that may last for
several vt-ars . During these periods , irrigation , and fish and wildlife
uses may experience some shortage . [he additional water supp ly can be
developed by the following: (1) construction of reservoirs t h r o u g h o u t
t he Bear River system to provide seasonal and long—ter m regulation .
(2) construction of wel ls to provide ground wott - r , principall y for h i g hs
quality munici pal and industrial use , (3) more e:ficient use of diverted
water , part is -ularl y for irri gation , and fish and wildlife , ~~.1. reuse of
re tu rn flows , and (5) conversion of unmanaged w e t l a n d  Use to man O fto -d
fish and wildlife use . Table 48 shows sources of additional water
supp ly.

76



-- - - - - -5-

PART V ~~~~~~ -1 1r Pl~~~ .

TABLE 48. SOURCES OF ADDITIONAL WATER SUPPLV — BEAR RiVER SLERiOI-H ,

______________________________________________ Grea ,~~ s~~o 5-Reg ion
1965— 1995— 1000— 965—

Source of diversion 1980 2000 2 02 0  2320
(1 ,01)0 ann e—f eet )

Surface wate~~
1 135 120 160 015

Ground water-~-1 4 15 1-1+

Total 139 111 5 17-1 -~~~~~~

1/ Includes reuse of return flows .
2/ Includes some salvage f r o m  wetlands .

Munici pal and industrial supplies would be from hoth su rf smre ts~~h er
s to rage  and ground w a t e r .  Ground wa te r  would bc u t i l i z e d  p r i n . r f l ”  I n
Cache Va l l ey .  Some streanflow exchanges would b e  r e s l u i r e d  L u  ass ’or i-
the quality for most municipal and industrial uo ’~ -s.

Irrigation water will be supp lied from surface water sti - rig:
ret urn flows , and by increased efficiency of use. Table 09 o’huws ths
p lanned irrigation water use.

TABLE 49 . PLANNED IRRIGATION WATER US rI — BEA R °TVER f.LlR[GIUN

__________-_________ _ _ _ _ _ _ _ _ _ _  ~ r e a t  B a s i n  Re~~i - n
C! ion e

____________ 
1965 1980 2000 2020 1965—2 023

(1,000 aci- e— fect )
Diversions

Presently developed
crop land 1 ,716 1 ,727 1 , b~~ l , h20  —

1-tew cropland — 107 2cC 3 - f . 37-.

Total diversions 1,716 1,83-. 1 ,912 1 , ‘s- ’ .l + 2 5 - 9

Dep letions
Presentl y developed

c rop land 667 683 703 7.11 55
New cropland — — sd 106 i tS  + 1 ’8

Total depletions h67 731 -o39 ~9& 
- _ .  3
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Table 50 shows the facilities associated with water development.
These facilities include developing the supp ly, convey ing it to the
point of use, and treatment. They do not include those associated
direc tly with water use.

TABLE 50. FACILITIES REOUIRED TO DEVELOP THE PLAN — BEAR RiVER
SUBREGION

-— —~~~~~~~~~~~~~~ Great Basin Region
1965— 1980— 2000— 1965—

Facility Unit 1980 2000 2020 2020

Surface water storage 1000 AF. 550 459 359 1 ,368
Conveyance facilities miles 36 47 32 115
Pump ing plants number 0 2 1 3
Dra inage 1000 acres 36 46 37 119
Water treatment 1000 AF. 3 14 21 38
Waste water treatment 1000 AF . 15 20 30 65

Land Resources Development

Land use changes planned for the 1965—2020 period are sh own in
Table 51. The largest increase is for outdoor recreation . i-lost o
this increase would occur on forest and rangeland where concurrent us€- s
are possible. The major dc-crease occurs in grazing land use , howeve r ,
production on remaining grazing land increases by 227 ,000 ALMs .
Development of new land for irri gation is p lanned to utilize the avail—
able water supply and to  replace crop production on land lost to  urban
development in the Great Salt Lake Subreg ion. Table 52 shows t h ~
planned irri gated land development. Additional land for mineral pro—
duction is planned and would require almost exclusive u se. Other
planned h and use changes include classified watersheds , fish -cu d
wildlife , and water control reservoirs.
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TABLE 51. PLANNED LAND USES — BEAR RIVER S L U R F E I O : ;

__________ ______—

~~~~~~~~~ 

______________ 

(,rea Basjn R~~~s o n
Change

Principal use±i 1965 1980 2O~~~_~~~ J29 1965—2020
(1 , 000 acres)

irri gated cropland 497 529 565 600 + 103
Dry  c rop lan d  527 522  540 580 ~ 5 5
Gr az ing land 3 ,213 3 ,150 2 ,97-1 2,326 — 387
Timber  373 370 367 363 — 10
Urban and industri al 3-1+ 34 37 43 ~ 9
Outdoor recreation 35 62 214 2 56 22 1
Wildern ess and scenic 35 43 15 45 + 10
Flood  contr ol m e a s u r e s  7 9 13 14 + 7
M i l i t a r y  and r e l a t e d  0 0 0 0 0
Min eraLs 20 39 -1+9 80 — 60
F i s h  and w i l d l i fe  119 202 220 2~~6 + 127
Classified watershed 68 78 93 97 ~ 29

r.i~~sp u r t a t io n  and utilities 57 72 77 80 + 23
W a t e r  c o n t r o l  r e s e r v o i r s  97 110 131 138 ~ 31
1/ M u l t i p le uses of land ar t - made in mos t  c a t eg or i e s .

TABLE 5 2 . PL~NYi1L IRRIGATED L..’c~~) UEVDI.UPMLL 
— B E A R  R I  ‘. E R r~ D REG L i E  

- -~~~ ___-—___ Gre at basin
Chan ge-

)9L5 1980 2OO~ 2020 1 9 b _ .102C
- ——- - - - -—  

~~~~~ 
(1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-— -- 

P r .  v i o u s i v  d o -n e - - l oped  land .197 -1+97 529 565 —

Loss to other uses a 
- - 

— — .~ — 3 — C  — 12
New lanc de ’:eiopment — -. U 0 1
Net cl -vt- looped land .1+91’ 529 505 - - I H~~
Idle land r em a i :t i ng  7 7 7 - U

} r u d ’ i c t i v t -  l a n d  -1+90 5 2 2  53h  59 + 1 3

Ii clues arc - j r i c r c :~ :t ~~1 a m o u n t s .

ho waters S tr c-utrc -n t pr ug rur . assoc ii t i I to i L i t  t o e  p t an i s  ~ I o i w i .

in  Table  511 . Flut - t r e a t m e n t  on i r r i g a t t - d o - r c p land i u u v~’lv ~-o ’ i mpr ovi I . o U t

in drainace and watt -r app lic .it ion . The Jr- crop land treas:ot-n t m d  ides
er o s i o n  and s e d i m e n t  i o n t r ol , w h i l e -  on io r e~~t it- r a n g e t o n d  t h e  p r n p r e 5 -
is pr im i r l i v  l a n d  t r t - i t u . t - n t  r c - i s i i r i - s .
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TABLE 53. WATERSHED TREATMENT PROGRAM — BEAR R I V E R  SUBREGION

______________________________ _______________________ 
Grea t  Basin Reg ion

1965 — 19~~~- 2000— 1965—
Land resource group  1980 2000 2020 2020

( 1 , 000 acres)
Irr igated cropland 114 127 134 375
Dry crop land 139 129 134 402
Fores t  and r angeland  600 755 590 1,945

Total  853 1, 011 858 2 , 722

Othe r  Resources  Development

The f l ood  con t ro l  p lan  inc ludes  227 ,000 a c r e — f e e t  of  r e s e r v o i r
storage , principally in m u l t i p l e— u s e  s t r u c t u r e s .  About  40 p e r c e n t  w i l l
be developed b y the  y e a r  2000 . l a b le  54 shows t b -  e l emen t s  of the
f l o o d  cont ro l  p lan .

TABLE 54 .  ELEMENTS ( I F  THE F1.OOD CONTROl. PLAN — BEAR RIVER SE BRE GI ON

_______________ ___________—

~~~~~~~~ 

Great Basin e~~ion
1°65-- 1980— 2000— 1965—

Elements Unit 1980 2000 2020 2020
Reservoir capacity 1000 AF . 24 180 23 227
Levees nih-s — — — —

Channels miles 3 12 7 22
Watershed treatment~i 1000 acres 12 12 12 36
Flood plain management N o .  a reas  - 2 2 1+

1/ I n c l u d e d  in w a t e r s h e d  t r e a t men t  p r o g r a m .

The Subregion contains suitabie areas to  rue - c t the p lanned uses for
the various classes o f  recreation except for Classes I V  and V.  These
can be satisfied by Class III recreation resources , but the quality maY
be less. The present water — o u t f a c e  a r - a , w ith p lanned related devt-lrp —
ment , is adequate to meet recreation dem .cuuds. Upstream portions of both
the Bear River and some of i t s  t r i b u t a r ie s  w i l l  be include d in the wild ,
scen ic , or recreation r i v e r  sy s t e m .  Big  game and upland bird popula-
tions would  remain  a lmos t  consi a n t  t h r o u g h 2020 O c  c ause  of l i m i t e d
habitat. This will limit big g umo h u n t i n g .  u- ’a t e r f o w ! u n i t  in g  d e m an d s
will be met by management of  u i u u i t i o n a l  w e t l a n d  areas and r - cu l.i tiun
of diversions to managed wetland areas. This will assure deliver y ~:
water a t  the time and in r h 0  ameouuuL. ~ uu- ~ de-d
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A t h e r m a i — c l t ’c t r i c  p l a n t  is  p lanned on the- lower  reo~ t i e s  of the

Bear River during the last time frame . During this s ine- time period ,
a pumped s t o r a g e  f u e - i l 1 t v  i s  p l a n n e d  utilizing Bear Lake as the supp ly
source and lower reservoir. No new c o n v e n t i o n a l  h y d r o e l e c t r i c
generating facilities arc planned but present fa-ili ti es would ~ottt inu e
to operate.

The w a t e r  c i iuali t y problems a r e -  principall y the result of disch arge-
from mineralized springs in the lower Bear and 1-lalad Rivers . These
will ba a l l e v i a t e d  b y r o le a s e s  fro m p l anned storage facilities during
critical low—flot- - periods.

Effects of Development to Meet the Plan

The major effect. of the plan is the iner e-ase in irrigated
agriculture and the complementary activities of food processing and
supporting services. The increase in storage facilities , planned to
supp l y water principally for irrigated agriculture and w a ter f o w l
habitat , will also improve the quality of low flows in i-lalad River and
the lower reaches of Bear River. The major effect of minera l activity
w ill be phos phate rock beneficiation . The decrease in outflow of Bear
River will have a major effect on the Great Salt Lake .

Costs

A summary of c o s t s  to meet  t h e  f r a m e w o r k  p lan is shown in Table 53.
An explanation of the various cost i t em s  is g iven under  the r e - g i o u u a l
plan discussion.

Water  deve lopment  cos ts  wou ld  be abou t  30-I d m i l l i o r  by  2 0 2 ( 3 , and
OM&R costs would be about $20 million annuall y. Recreation w ater
development costs include a share of the costs for m u 1t i p le —u -~e storaco
f a c i l i ties , whereas  the  p lan i n d i c a t e s  t h a t  no new w a t e r  s u r f a ce -  a r eas
are required.

T o t a l  deve lopmen t  costs , which  i n c l u d e  a s s o c i a t e d  dev e l o p m e n t s ,
would be about $1 ,235 million by 2020. 01-138 c o s t S  o+ °u l d  ho - about
$52 m i l l i o n  a n n u a l l y by the end ot  t h i s  per iod .
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Great Salt Lake Subregion

The Great Salt Lake Subreg ion is the most highly urbanized and
industrialized area in the Region. Agriculture is also important ,
accounting for 21 percent of the irrigated land and 30 percent of the
total value of gross agricultural output. Mineral production is 7]
percent of the Regional total. These relationships are expected to
continue .

Water Resources Deve~~E~~lnt

Planned water uses , summarized in Table 56 , indicate water with-
drawals will increase about 1.1 MAF during the 1965— 20 20  per iod  and
depletions will increase about 0.6 NAF . The f o l l o win g  sources of
supply were considered in meeting these needs: (1) continued develop-
ment of local surface and ground—water supp lies , (2) importation of
water from the Upper Colorado Region under authorized projects , (3)
improving water  use e f f i c i e n c i e s , (4)  salvag ing w a t e r  consumed fo r  non—
beneficial uses , (5) increasing the  use of r e t u r n  f lows , (6)  conver t ing
water to new uses consistent with associated changes in land use , (7)
desal ting res idual flows , or additional importation of water from the
Upper  Colorado Reg ion .

Comparisons of diversion requirements with the water supplies
available were made on rho basis of water quality required and 

1.

:

availability of water in close proxim ity to the uses. Two means of
meeting the water supp ly needs are presented for the l a s t time frome .
One would  provide high quality water by i m p or t a t i o n  I r o n  the - Upper
Colorado Reg ion . The other would limit imports to curr cntl 11’ authorized
projects and would depend on desalting resiPual flows to supp ly t b

high q u a l i t y  w a t e r .  T u e  S t a t e  of Utah is p r e s e n t ] . ’ s t u d v i i i g  t hes 0.- and
other alternative plans. The desalting or io’port qu ant it - .’ is the
residual demand after considering local resource-’: an d  authorized
i m p o r t s .  Cur so rt ’  i n v e s t iga t i o n s  show t h e - s o  ilt - y 7 t o t C S  t , s be
compet itive .

Increased diversions by 2020 from pet:1~ le wat0 r 5L.~~~~I l V  o t l u r u  s

t o t a l  578 , 000 a c r e — t e e t  . These d i v o - r~ ions t I r e  f o r  : c . I l u i c i p a l  and
i n d u s t r i a l  use. 37 1 .000 o c r - — I  C o l t , and recreation use , 7 .000 acr .1—f eoct
Source-s for these d (vo -rsions are  shouvts in ‘fabie-’ -,T.
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u .ro -d t R o S i n  R0 - c 1 7 . n
C Pan 0 e -

l p 3 t L 
- 

9u5 lY bU .,Uuu
(1 ,525 ,11 :re- — .°~~~t)

1 0lldrawa io

Pu n : 0  i po - & i 711 d llst r llt l 3 3 9  .u , 0 7  83~ I . 3-1 5 +1 , Od t
raal  e l - c t r S c  pcs:er 5 5 3 73 ± r16

i0e -c r eat i10-~ 3 6 10 18 1 3
7.J il l 125 ] — l  ~ -a

Irrigot ion , 1, 373  1, 496 1, -l O S I ,~~0l —

Fish ai~ w i l d l i f e -5-1 25 5 2 7 2  195 380 123
lo t a l  2,2~I7 .~,387 2,67C 3 ,318
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NUniOIPai & industrial 131 3 1 75 3-10 c - 7  -°-

Therm..tl electric power 5 5 5 71 + 68
Re reotion 1 .1 .1 8 7
Minerals1’1 8 1--i i~ - 3 8 -~ 10
I r r i g a t i o n  3 1 5 1  P 18 628  E’.~ — S
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FABLE 57 . SOURCES OF A D D I I  ]u .-I -J :tb POTA BLP ~~~ I OR SUPPl I ES -

GREAT SALT LAKE. ~l EREG io:-

0 75 ~ t I ) , 1 5  1 1 0  - -  1 
—

196’ - I ~o-.-— ~ ‘ j ( 31~~ o’

Source of u t ’!n- 0- - i  on I 962 10)0 .1025
I , )O~J - ‘  re—I i t t  I
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- t , 1)177) o III I 9o5 3.1 5; 5 95-
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I n c r ea se d  d i v e r s i o n s  Ev  2020 f r o m  n o n p o t a b l e  o’o t e r  supply sourles
t~ tal 725 .000 o c r o - — I c e t .  ThtoSe -  d i v e r s i o n s  JYi  45 0 .000 a c r u — t o e t  :or
industrial uses , 68 ,0031 acr e-—f eet for 0011- sr product )on , 79 ,000 acre-—
f r e t  b r  m ine -ca l p r o d - a c t i o n , 125 ,000 acre—10-et for f s h  .ira d v ilul if e
use , one :5,000 ac re —ito - C for recreatio n . Table 38 l i s t s  t l t i -  s ou r c e s
of these- d i v e r s i o n s .

IAB1.E 58. SOURCES OF ADDII tONAL NOl-IPuTABJP WATER S LP P L LS - REAl SAL i
LAYE SUBREGION

__________ _______________ 
-Po - ,iI C.~~sin R o c i cr.

1965— 1980— SoOO— 1931 - —
Source of — Ii-,’e-rsion 1980 2000 2020 2020

(1 ,000 o - : c — f v e C
Do ve-loped water , unused in 19651/ 30 0
-ro und wa in -r 0 0 10 -15
Surface water 0 13 40 80
Irri gation conversion 17 2 3  55 95
‘-lu n lei pal & industrial return flow 61 86 277

lota l 114 179 -11 2 725

1/ C a l u es show when use is planned .

The fish and wi i d l i i e use , princi pally water cons ’nip-Cion on w.i ’~~r—
f owl areas , is predominantl y along tite east shore- of Gr e - i L  Salt looko
where unused surfa water and return 11 -u- s a c c i n u  l o t  e .

D e v e l o p m e n t  or irrigation water is p lanned t o  supp ly the new land
t h a t  rep laces  i r r i ga t ed  land c n n vo  r t e d  t o  o t he r  u I 5 t ~~ . Al t 17017 10 111 n u t

i r r i g a t i o n  d i v e r s i o n  r e - q u i  r er ao- n t s  d~-c1 ine  2 I 2 , 000 to  r e — l e t :  b u - ’ 0 h ’  ‘c~

2020 , about 3A 5 ,000 acre—li-ct of cater would be required t o  i r r i g a t e
th is new i,rnd. About  156 , 000 a c r e - — f e e t  of this cc u fremo n t will Ite

de ve l o ped  o t n d e r  a u t h o r i z e d  U p p e - r  Colorado Reg ion incorts . Tab le- 59
shows the planned ir~ ig :Ition water uSe.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~ 
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TABLE 59. Pl AN - N ED IRRIGAT ION SATER USE — GREAT SALT LAKE SUBREGION

_ _ _ _  - - - _ _ _ _ _  
Great Basin R~~~~~~

Change
1965 1960 2000 2020 1965— 2020

(1 ,000 acre—feet)
Diversions

Presently dyeloped
crop landi’ 1, 573 1, a2 5 1, 258 1, 018 — 555

New crop land 0 71 147 343
Total  d ive r s ions  1, 573 1,~~96 1,-ic- S 1,361 — 212

Dep letions
Present ly developed
cropland!! 651 616 572 -1 9.1. — 151

New cro p land 0 32 66 154
Total depletions 651 648 638 c-l b — 3

1/ Includes water for idle land returned to production .

Facilities associated with water resource- developments are
summarized by time frames in Table- 60, which includes facilities for
the importation alternative . These facilities include d0 coloring GPo
supply, convt:ving it to the point of use , and treatment. They do not
Include those associated directl y with water use .

TABLE 60. FACILITIES REQUIRED TO DEVELOP THE i-L AO — GREAT SALT LII I.
500010100

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  
at Bas in i3o~~~ on

1 9 - 1 —  1980— 2000—
Fac i lit y  U n i t  19~~u 2000 2020 2 2 2 0
Surface water storage 1000 Al’. 570 142 180
Conveyance f a c i l i t i€ - s  m i l e s  190 40 150
Pumping p lants number 4 0 5 9
I r r i g a t i o n  l a t e r a l s  1000 ad o -s - 3 21 25 89
Drainage 1000 acres 13 17 17 .17
Water treatment 1000 A U . 100 173 215 -90
Waste water treatment 1000 AU . 105 175 215 .3111 5

- - - -  - S - - -~~~~ — —- -  - —~~~~~ —
--- -
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Land R e s o u r c e - s  lIe -vt - I op m e n t

I .and r equ i r ed  to  tacet the p Lan for the 19 6 5 — 2 0 2 0  c e - c i  -0 , re - I- u i ts
i i ’i several  s i g n i f i c a n t  :-h i : t g t c s in l and  use .  I 3 . s o  l i r e  s I n u- n in Table-
61. The m o s t  im p o r t a n t  I mp a c t s  a re  from e - --c-and ing orhl,n and indus’ r i . 1
r e q u i r e m e n t s .  t i t h e r  m a j o r  a d j u st r . e -n t s  include incro ,jsud m in o -rol la’t cl
use and l i - c r  t~~ - 2  gco~.in~t l u l l  a cr c s p c  . i’ r . I In  L i o n  an cl- - - -  ifl!114 glazin g
l and  w o u l d  increase by 1b~ , 000 2-II ’- l s .

T413 : .c ci . PL-\OOLL ~ LANI) U SES — GREAI SALT L.’cRI-I SU 1IR1. t , i O N

G r ea t  d a s in  I : 1 1 -  -

- / C :tano’.-
Princinal use! 1965 1 9 6 , 1 2000 2O2 (i 1955-2020

( 1 , 000 a r o - s )
frri gated cropland 452 -32 ’ 389 368 — c- .

Dry -rop land .310 408 -103 119 — 9
Grazing land 12 ,480 12 ,323 12 ,212 12 ,069 — - I l l
Timber 1 ,093 1,087 1,077 1 ,068 — 25
Urban ~nd industrial 118 201 267 35-1 ~ 2Oto
Outd oor recreation 92 113 175 215 121.
Wilderness and scenic 25 127 127 127 ~ 102
Flood control clo-asures 10 14 20 23 13
l-I iiitary and related 1,861 1 ,861 1 ,861 1 ,61- 1 0
Minera ls 137 371 331 501 + 31.1

Fish. and wildlife 180 302 330 ibo ~
- La’

Classifi ed vate -ri-,I. _-d 1 34 154 174 151 *

Transport i t ion and
u t i l i t i e s  i l o  i 7 -~ 204 2 0 ’ ~

- 91
Wa ter control reservoirs 109 84~~ 88 ~ l — 18

1/ Mu ltip l e -  u s e - -, 01 la nd or e  n u d e -  l i t  f o i s t  c t t t e - g o r l r  5.
2/ 1 0 1  ti d e- s It  , 0 0 0 — l l c  r i  r e d u ct i o n  f o r  d i k i n g  of Utah 1 - ~u o- .

I.e - SI t  01 i r rI g a t e d  l a n d to u t i l o - r uses , pr i m a r i l y  or b  ct n o d
i t ’d t i s t r  L a l  , requ  i ro ’s d c - v t -  I opme ’nt of re- I) i t O e - f i ll t 1 oils . tb L c2 51107115

t i to  p la r i n o - d  i r r  i ga b - I  land d e v e lop m e n t  : o -  i r ob  I c  1 u t l ’ 1 1  11 s ac: i —

.Th10 but remotely “~ -~~~ ‘- ~ -,3 rot:: -ca t e r  supp i t i - s . For t l i ~ r i-a -- n , t i -

p lan s h i f t s  p r o u d t i 0  t i on  on 55 ,000 - i  r.-s of irrig t ed lOt -Id t o  t In - !A-tr
Riv e r S u b r t t g  i on  and on 30 , 000 ti c r i -s o t I t o- S oV i ~‘r l i s t ’ S u b r o -g i  on .  -‘711

a l t  - rn ~it o so lu t i o f l  Wi t i l d  t r . 1 n - ~ f o - r  ab o ut  200 , 000 a o r e — t ’o i ci w a t o - r fr cr ,
t h o - Be - ar  l~io ’ e- r I - t t i b c e g , i - n  t o  i r r i ~,a t o - t I: 55 , Uu O -j c r ~- s or  i c e - r o u s e -
im po r t s  f r o m  the - U j u t i e r  C o l o r d u R i - -~ ion  h ’. a S i m i  an  I c ’ :  - t

317
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TABLE 6 2 .  PLANNED 1RRIGATEI) LAN D dEVELO P MENT — GREA ’l’ SALT LAK E
SUBREC ION

1 ro- .j t d a - ,in  5e~~i e - n
Ciiur.go-

_______________________________ 
1965 1980 2000 2 020 l 9 6 5 - - 2 0 2 f l

(1 , 000 ac res )
Previous l y developed land 452 452  -321. 369 —

Loss to o the r  uses!’ — — 4 7  — S b  — 7 0  — 173
New land development !’ — 20 20 19 ~ 69
Net developed land 452 425 389 3b8 — 9:,

Idle land remaining 26 20 1.1. 8 -t

Productive land 426 405 375 360 —

1/ Values are incremental amounts.
2/ Idle land restored to production .

The- watershed treatment program associated with fli t- p lan is shown
in Table 63.  I r r i g a t e d  crop land t r ea tmen t  i nv o l v e s  im p r o v 0 -d w a t e r
app licatIo n and drainage. The di v c rop land  tr11- atmcnt includes erosion
and sediment control while the program on f o r e s t  and r an g e l a n d  is
p r i m a r i ly  land t r e a t m e n t  m e - a s u r e s .

TABLE 63 . WAI ERSIIEI ) FRI-I A ’NIEI1.T PROGRAM GREAT SALT LAKE SUBRE (~ 00   

Gr e a t  B a s in  Rt~~ion
1965— 1980— 2000— 1965 —

I,and resource group 1980 2000 2000 2020
(1.000 acres)

Irrigated cropland 75 110 98 .183
Dry crop la nd 126 95 95 3 1h
Fores t and rang eland 2 ,200 2 ,300 8 ,-ISO

Total 2,101 .1i ,183 2 .- t93 9,079

Other Resources Deve±~~~
ent

The flood control p lan consists ci 247 ,000 au c c — f e e t  of  rest- n v - j r
storag e , of w h i c h  230,000 acre—feet is mu lt i p lo -— use and 17 ,000 acr. —
feet is specificall y for flood control. The elements of the- t m o d
control p lan are shown in Table 64 . A l ar ~ e inc r .-te-- o to tIe f l o o d
forecasting program is included in t O o  p l an .

88
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L A EL E b-. , 1.001-IcC. oF liLa FLOOD 000IROI. PLA C I — IRLA ’l SAC .1 L.-~l-li.
SLBREL 100

r i _- a t  B a s h :  h o g  ic- n
1965— 1980— 2000— 1965—

E l e m e n t s  U n i t  1900 2000 2020 2020
9.e--secvoi r capa e- i f ’. 1300 ÀY. 159 80 -~ 2~~7
I . e -V e t S m i l e s  11 0 3 1-4
Channels files 73 22 8 103
Watersoed tre-ntme -nLJ 1000 a c r e - s  77 81 d i  .1 .3
Fl oe-I p lain It :c1 . :ge-m n t  Nc- . areas 1 7 8 18

1, l n c l i i d o -d in waterul t-ud C ccv~tment prugro: :.

l ad - cased recreation o p p o r t u n i t i o s  W O u l d  b~’ p r o c - h o d  hr establish-
ed parks and other recreation areas within urban cen te -r e -, p r e v i - u ‘no
cc n a t i o n  f u c  h i t  ies at  desi gna ted  °pen space and E l  c-cd p I ~ i n  ct.:i-. c ige —
m e - n t  a reas , and ad j ace n t to  w a t e - r  r e so u rc e -  developments. Other land-
re- I ~ted re-creation would include hiking trails , historical sit’:s,
sce n ic a r eas , and o t h e r  a t t r a c t i o n s .

The w a t e r — b u s e d  r e - c r e a t i o n  plan i n c l u d e s  imp r o v e d  access  to
e x i s t i n g  wa te r bodies  and r e - l a c e - I d e v e l o p m e n t  a round these  a r e a s .  This

qu i r es up~~i ’ nd i n e  t h e  w a t e r  cu a l i t y  of Ut ,~Ii Lake and Jordan River.
O i l i n g  and s t a b i l i z i n g  p o r t i o n s  of Grea t  S a l t  Lake could increase it s
me - c re-at tonal use . Suitable segments of the -Jordan River I )  a o l  pla in
would be utilized as ereenbelt recreation creas. Portion s of the - Pr-ac’o
aid i- eb e -r Rivo- rs w o u l d  be includo -J in a w i l d , scenic , or co--creation
rive-r svs to m .

Better mam ago -nt :It proc t ices for fish and wh idli l t - picc- ’ses are
essential and will be- implemented. i’lann ’-d wat t - i st - -  t O o ’ taciliti ec
will provide- adequate reservoir t i site - r i es. A program t o  e-f~ o-ct ic’e1’.’
combat do -ti -r ior at lo in of Ut j i ,  La io e amid Jordan River as f i s h i ng  v ot e r s
is In c  i li d o-d . - An additional 125 ,000 o o r o - - — f o - e t of u : o t o - r  wil l be divo-rted
to fish m d  w i ld life u i — o s , p r i n e i p ~~l l u .- f _-n cci~~i~ e-d w , i t e r f c - w l  a n - . u s .
A b o u t  186 ,00u acm -c- s 01 a d d i t i  co a l  land w i ll hi : l e - v O l _ l i t - U  f c r  w i l d I l f i :
h a b i t a t , pr omac Iv  wint er rangi-

E l e c t r i c  p tu w r F o c i  1 1 t h - s  p l a n n o d  p r i o r  t - - ~he c- i-ar 2000 \11o-ll ld
include h ydro e lectr ic pow t-r p lonti - i t s i n c . .i t 5 or i a o  I Celor:i~ , River
va to - - r import s , and - b u t t  10 . 000 :7: t i —  fo-et ol  p l l t c t : i i  I t. o c a o e -  c a p a c  i tv
A l ir e -i: nu~ l i _- I n  p l.ilm t is pl .in n ’ oI at i i t t  I t - I-I - u n ta jn ne-ar the e -l I.ii’ e-S of
Gre -at s alt Lake it: th e- last z , no -  fr .imci- . ~:t p u r t  s e - m i d  s t i l l  be -
required .

- ~~~~~~ - -—— -- ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ - --.
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Treatment of m- a-Jc i p a i  and industri al ru - turn f l ov~ is an ess&-ntial
part of the plan to permi t ri-use. A t  1-~’a;t se co n tloi r - t roatm ent i~
planned for all ::.umi ’Icipalitic.-- -i . 5.dv -~m ’ c e d  t r i - a t m e c .  i s -a r opos e d  f o r
time Jordan Ri-.’er dos in .  and the 0o ci r R i c o - n B a s i n  t o  n : ,  t i t a i n  -in accep t -
able level of water quality for the general wel l—b e- inc of  t he  n e - p ie
i nc lud ing  o p p o r t u n i t i e s  f o r  w: t e r — r e - l a t o - -J n : e - r e a t i - m : .

Ef fec ts of Devtil -j~~~e nt  to lIe-ct the- P1 e-:

The population of the Subregion is exp ected C u  t r i p l e  by 2 020
and continue to b0- con 0e-ntrat ed along tOo gasatch Front. This :~- i  I t
increase the ne ed  tcr potable water. The dc-mood l o i n  hi gh oual itv
munici pal and industrial water will require many ‘re --s ta t use-s to be
satisfied by lower quaiitx water. Contlnulni a d e . e - u o n m e - p t  of s u r l a c e
and ground—water supp lies , as well as authoriz e-I )m p0 rt s , will be
necessary . In time final time - frame either audition al imports or the
reclaiming of brackish water will be required. Infl ow to Great Salt
Lake will dc-crease and cause further h o n e- — f e - r n  dec line - in the - lake
level.

Population growth will incre-aso - the urban and industrial use- of
land presentl y being used for irri gation. ‘10 ne-ct food and fiber
requirements allocat e--d to this Subreg ion , production on about 85 ,000
acres was shifted to nei ghboring subreg ions.

Mining will renuire one of the largest increases ii: land use ,
however , only about 10 percent of this land surface s-ill be disturbed
by the mining process. The planned use of land for at °:e-r purposes
will decrease the amount of land a - ti lab l e - for gr.lning.

Urban and industrial i-:-:puasion will result in wa ft-c , air and land
pollution problems . Ioc~~t ion of a nuc e- .ir p u w o  r plant in f O e -  Sub-
reg ion is of concern, if the plant is located at t he - - Little 1-b antam
site , riOhat ive l y remote- frol population ce n t or s and with rru: -er wasto’
disposal , problems will be - d im in i sh -I .

Costs

A . u:nm-.ary of costs to mo- i t thit t’ra::,i:w:rk p lan for the dre:m t Salt
Lake S u b r e g i o n  is prc- :i o :: ted in I .ib l e n  I . An exp i a n t i  t a o f  the c - tn e-tis
cost items is 

~. 
ml u n di - - - t i e -  r e g i m n .~ l f - l a n  d i  s e - u s — i o n .

Water development costs w u u l d  h i - abou t cI ,dj ’ c O l l i e - n  be - 202u , and
OM&R Costs would be about $80 million annua~~1v . (Iosf~ w ’uiJ be :ib ’tit
t h e -  sam e- -  for import ing -i d oli t ionil water or J o - s a l  t ing no -s I du.tl flow-; .

go
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Recreation water development costs include a share of the - costs for
multi ple use storage facilities , whereas the p lan indi oa tes that no
new water surface , i r e -a s  are required.

Total development costs , which include associated de--velopments ,
would be about $4,640 million by 2020. OM&R costs would be about
$305 million annually at the end of this period.

Alternative Level of Munici pal and Industrial Voter Use

The use of munici pal water is projected t o  increase from 0.22
acre—feet per cap ita in 1965 to 0.28 acre—feet by 202 0. The r0fe- in
the major urban areas has remained almost constant for tilt - past ten
years. If the present rate of 0.22 acre—feet were to continue through
2020 , about 140 ,000 acre—feet less diversions of hi gh coi ality water
would be needed. This would eliminate the need for additional im l t crt s
or desalting as shown in the plan for the final time frame- .

The alternative method of projecting water requirements f i r  the
industrial sector is based on emp loyment in manufacturing rat her than
total economic output. App lying the alternative method would reduce
industrial intake requirements by about 260,000 acr e - - —f e - e - t and
dep letions by 285 ,000 acre—feet.

These reductions in use would allow meeting t h e -  i r r i g a t i o n  n t - c l ,  i r e —
ments without shifting production to neighboring subregions . The
inflow to Great Salt Lake would be greater than under tile - - p lan.

opportunities for Managing Great Salt Lake

Althoug h water laws and Utah State polio -v indica t e that i n f l o w s  to

the Great Salt Lake w i l l  be dictated for thc most part by upstrt-w- . u ses ,
there remains considerable latitud e- for managino: t h l i :  water surf.ic~- a r e - -
of the lake . ‘l’hroug h such management , significant mineral , recr tat io nrt l
and estheti c benefi Ce- can be re-alixed .

Numerous diking p lans have been prop osed in tho - p a s t .  °ne plani’
so lgges t i - i  dikes from Antelope Island to Fro-1711 nt I s l a n d , and the -n to
Pro m o n t o ry  P o i n t .  The e s t i m i t e d  cost 1 1  t h i s  d i k e  is  39 m Il l i lilS (1005
dollar s) . A p p r o x i m a t e l y  155 , 000 acres  of  wat e-r -;11r ’l ace ‘.s’(tu] I lie eatI t
of t h i s  d i k e -  i t  t i l e -  w , i t o - r  we re  at an el e - soa toom; of 4200 ~e-e - t above St’23

level.

1/ Ad visory Committet - to St ate -- Road Cc nm i s s io n  of P t a O . l ° 0~ . Gn ~- , 3 t
Salt Lake diking stud y.
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Ano ther proposaL~~ suggests a dike- ~ t’~~m S tan s b u r  I s l a n d  t h r o ugh
Carringtcri Island and Bird Island to Promontory Point. The estimated
cost of this dike is 535 niJilo rI (1965 dollars). About 333 ,000 acres

of water surface w 4-u],d lie east of this dike at the same e io ’;: it  ion .
The Southern Pacific causeway from Little Mountain to Promontory Point
to Lakeside is partiall y effective as a dike , as is Cisc- r o a d  corn
Syracuse to the north cud of Antelope Island . Figure 6 S I u O W S  the
location of these dikes.

The virioi4s d ik ing p lans wootld not necessarily be -  -luLua llv exclu-
sive . It has been su 0gested that the aroa east of A n t e - i o n s -  Is oa’ad be-
r eserved f o r  f r e sh  w a t e r  r e c r e a t i o n  and possibl y some reside-atial
landfill. The are-a between Antelope a nd  S t a n s b u r v  I s l a nd s  ~~~t i l I  be
used for the unique recreational experiences offered by a highly sal:1:e
wat er  bod y .  The e n t i r e  w e s t e rn  p o r t i on  cl t O t -  l a k e - ’ -  cou ld  be u~ -e -2 101’

mineral extraction . The three separate bod ies of water w o u l d  be a t
different elevations.

Water  s u r f a c e  area in 1965 was 670 ,000 ao res at d e vot i o n  4 1 9 3 . 7 5
feet. The available water supp ly will dictate future water surface
elevations and location of dikes. Under the framework p lan , tile i n f i o a

to the lake will be reduced to about 635 ,000 acre—feet under tl:i. import
a l t e r n a t i v e  and 504 , 000 a c r e — f e e t  under  the  d e s a l t i ng  a l t e r r . , t i v e .
TI~e 21120 water supnlv could maintai~’ an average area oi c38 ,000 :i c r us
under  the  impor t  a l t e r n a t i v e  and 188 , 000 acres l I n d e n  tile - des-~ it i: ’tg
a l t e r n a t i v e .

The- fo] lowing tabulat i or. sh o w s  th e-’ inflows , areas , ‘.-o l  um es , .3110

w a t e r  s u r f a c e  e le v a t i o n s  fo r  var ious  c o n d i t i o n s  ao~d a itto rn a t ly e ’ ; .
Ele~,iations were selected to main tain a consta nt level in t Oo -  fresh
water bay to provide fish , wildlife , and recreation 15s:5 , and I i ’, tO t ’

saline bay to enhance its unique uses.

2 /  Caldwt’l 1 , Richards Inu.l Sori ’t s.~en , 1965 . A p r - i  i n i n a r v  r c a o t t  r p lan
for the dI’vu -lopm o - I :  1 ) 1  t i . - 1 . ~- .; i t  ~ ; 1 I L  l o O t  . P I t t  a P e -  C i t y , tah ,
32 p.
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Cond i t i on  I n f l o w  A r e - a  V o l u m e  Elo .vi t i;ut1
( a c — f t , ( a c r es )  ( a u — I t t  ( f e - e - t )

Present — 1965 1 , 500 ,000 561 ,900 7 ,31111.uOO ~lo9 . 3

0uture — 2020 , wi thout dikes
Itnport alternative ~-35 ,0O0 238 ,000 880 .hoO - 117 3.7
Deoalt l ag  alternative 504,000 188 ,000 410 ,000 ~.172. 2

Put :re — 2020 , wi th d i k e s
Fresh water b:iv

Import alternat ive ho5 ,000 5O ,-~00 160 ,000 4195.0
D e s a lt in p  a l t e r n a t i ve  504,000 50 ,:,00 160 ,000 4193.0

Saline b~a’,’
Import alternative 635 ,000 2 1 1 ,000 6j4 ,000 ~lt1. .O
Desalting alternative 504 ,000 159 ,000 324 ,000 4178.0

Before- an’.’ dik ing plan could be initiated , COflS IIe--r ahle Legal ,
o C OnOi : - i 0 , Ijfld f t n a i 1 c i a l  o b st a c o o s  w o u l d  have t~, be- -ove rcome . i ’ne- most
serious relate to :1.1st tr io ’  mineral leases covering the lakebed , and the -
tremendous cost of any dikin-c program . No u st of the coi000lnie -’s holding
leases have ei ther constru e- :tc I.l or plan to construct f a c i l i t i e s  to
extract salts f r - in the lake bri n e. Tl~ese are based on : ut .ure- l ake
stages not influenced by d-[king . Nearl y a l l  diking proglans tc~ u~i I d
incr e-o se -- mineral recovery costs.

Sevier Lake Subregion

this subregion is predominantly agricu ltural and is e:- :n’ oted to
rcns oiin so. The population is pro ect od to dec re-ise but emp 1.cv:::-.

~ou td remain essentiall t h e  °uc.e .

er Resou c t s D ev c i o ,pmr -- n t

P l a n t t t  d w a t ’ r  u se:;  are shown in la b l e  o6 .  I i  t l ;d r . r i0- .~i S In

ed to increase lvi ,000 a cr e - -- ! e- ’e - t  and d e -p l . - t  1011 5 96 ,000 acrt-- t e - -t t by
2020 . ~‘O u r e  t h a n  90 p e - r ” e - n t  o.’euld be for i rr ig.i t r- -l agl’iu ul t i t I t ’ . the-
addi t icrilli water sti;-p iv can be d e’i+~ l oped by t i lt ’ fcli e-ln’ f . l  I Cl) - i d i i
tie-nal surface water storage t ot seasonal ro- gIl at iol: . pr iimi p ali v Ott

headwater and smaller trib ut -try drainages , (21 i : : : i u r u u v o d  l u a u _ t e r m

management If gr ::t-s d—w.it, -r re-serv e-i rs with sain t’ a l h 1 w a h l n  sO r !~~t n r r.
m i n I n g .  (3) i m p o r t a t i o n  01 watt r primari ly i n t o t b -  S~~v i e r  ° r
drainage , and (-~~ salva ge -- from wet I ,iuds by pump inp , Jr .t in ct- , and
increase d Irrigation t - ~~~f Ic lencies. [able- 67 si ;.” -. the  so ur  es of
supp i’.’.

-
i
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TABLE 66. PLAMNED WATER USES — SEV I ER LAKE SUBREGION

Great Basin Region
Change

Type of use 1965 1980 2000 2020 1965—2020
(1,000 acre—fi-et )

Wi thdrawals
Municipal & industrial 20 23 25 28 + 8
Thermal elec tr ic power 0 0 0 0 0
Recrea tion 1 1 2 2 + 1
Minerals 1 2 3 3 + 2
Irr igation 1,320 1,350 1,403 1,470 + 150
Fish and wildlife 55 55 55 55 0

Total 1,397 1,431 1,488 1,558 + 161

Dep letions
Municipal & industrial 7 8 10 12 -~~ 5
Therma l elec tr ic power 0 0 0 0 0
Recreation 1 1 1 1 0
Minera ls  1 1 2 2 + 1
Irr iga tion 600 618 663 710 + 110
Nonirrigated wet meadows 190 177 165 165 — 25
Managed fish & wildlife 55 55 55 55 0
Unmanaged fish S wildlife

& associated wetland 47 47 47 47 0
Reservoir evaporation 

- 
70 70 75 75 + 5

Total 971 977 1,018 1,067 + 96

TABLE 67 . SOURCES OF ADDITIONAL WATER SUPPLIES — SEVIER LAKE S U B R E G I O N

Great Basin Reg ion
1965— 1980— 2000— 1965—

Sou rc e of d iver sion 1980 2000 2020 2020
(1,000 acre—feet)

Surface water 0 20 0 20
Ground water 20 3 7 30
Authorized imports 0 30.]I 35~ / 05
Salvage,2’ 14 28 Pee-

Total 34 57 70 161

1/ Excludes 6,000 AF . conveyance loss.
2/ Excl udes 5 ,000 AF. conveyance loss. —I

3/ Includes reuse of return flows .
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The planned irri gation water use is shown in Table- 68. Impor t s
during the 198~ —20OO time frame would be hig h qualit y water from t1ie
Upper Colorado Region . These would be used primaril y in the lowe r
reaches of the Sevier River drainage but would permit additional use-,
upstream t h r cu g ~’~ e x c h a n g e . Hi gh q u a l i ty  i m p o r t s  w o u t - 2  also upgrade
the  s u r f a c e  sup p l i e s .  The i m p o r t s  in the  f i n al  t ime f rame waul~ be
lower quality water from Utah L ake in the Great Salt Lake S a b r e - a l e - : : .

TABLE lid . PLANNED 1RRI C,’~T l u N  WATER USE - S EV I E R  LAKE S U B R E G I O N

0reat Basin tie - , Ic ; :
Ciua ;lg ’

______________________ 1965 1980 2000 .lc 

-

______

(1 ,000 acre —Ie - e - t
Diversions

Presently ~~ve1ope-d
cropland.J 1,320 1,350 1,365 l ,oU8 5’..

New crop land — — 35 
- 

b 2  + 0 .

Total diversions 1 ,320 1,350 l,-~02 l ,~~70 1 10

Dep letions
Present’v dqveloped

cropland-~-~ 
600 618 6- 1 7 682

Ne w crop la nd — 
- 

— 1~o 28

Total dep letions 600 618 663 710 ~ Lu

iri~~ 1’.ldes water for idle land returned to production .

The wat-n r requirements for all list - s other than agri :il t e - r e - - ,:o ;’u ’ - r-
ally would be- obtained from ground wat er, jilt ’ municipal ii:d indus .tr’.~~
requirements in the Cedar Cit e - - area , after the - first Iirn t fr.t::t- . w - u . .;

be met by sur:ace water diversions fr-rn t i t e  u p p er  re-au : o~ the ~tv:e r
River , or by :; ‘ir f ace  water imports from t he  V i r g i n  I-iiv t - r drair’:t,:t -

Table o9 ~.how s  the  f a c i l i t i e s  a s s o c i a t e - u i  w i t h  water de - v e - i- pri nt.
These facilIties include developing t i e -  supp ly , cc-n-:t -: ’ :no it t u u  the
point of’ i se- , and treatment. the y do not iod i de - t h u  sle a~~soci  t e d
directl y with water use.

-



~1l: e- ;1u~~
’,’ ( hi-L’ j-nll EN ’b l td

PART V ::~,~~~r ç p j  PLAN

TABLe 69 .  FACiL IT IES  RLuLIRLii TO DilL : u THE i- LAN - S E V I O R  LAKE
S O B R E G I O N

_____ _____ ____________  
Great B a s i n  Reg ion

1965— 1980— 2006— 1965—
Facility tou t 1980 2000 202c: 2020

S u r f a c e  w a t e r  s t e-r a g e  1000 AF. 20 80 102
Conve’,’air~c e - facilities miles 0 49 03 122
Pump i::~ p i :aits number 0 1 3 -

Irrigation laterals 1000 acres 0 8 6 1—.
D r a i n a g e  1000 acre -s 4 6 5 15
W a t e r  t r e a tm en t  1000 AF . 0 3 0 3
Waste water trootment 1000 AF. 2 1 1

Land Reso ur: us Dove-I, :e- ,-e - t

Planned l and uses are shown in Table 70. All projected needs for
land can be met. The dry crop lond increase of 7,000 acres would a -:ur
in the northeast portion of the Subregion where - climatic c~-ndit ions are--
f av o r a b l e .  G r a . - I i n g  l a n d  acreage w i l l  tie-cre-ase; h-o’.-,’ever , production on
r e m a i n i n g  land w i l l  in c r e a s e  a b o u t  301 ,000 ACids .

‘ilo hi: 7 0 .  :u~LANN ED LAND USES - su’:t~-~ LAF O P r i n d l u d .

t-a~~;n 1- e-i’ i~ -n
______ - — 

Change-

Pr i n c i pa l  use±’ 
~~~~~~~~~~~ 

l~~2____,±s~y__~_ - 
2020 1961-2020

( 1 , 000 ac r ~~s)
I r r i g a t e d  c r u r . l e ;-.d 378 371 3~ O 355 7
Dry crop iand 146 lau l  i , S  133 7
Graz ing land 8,OU~ 7 , h b u P  7,908 7 ,~~r 7  — 137
T imb er 777  771 7c- ~ 758 — 19
Urban and industri .i l l9 19 19 19 0
uu t t h u e - ’ :  recre ation 82 11 1  133 1-.2 ~ 60
Wilderness and scenic 0 53 53 53 + 53
Flood contr o l measur e-s 9 17 3c .,i
i d i l i t u r -  and r e t - a t e - c l  0 0 0 0 0
>linerdts 30 41 15 -.9 -. 19
Fish and wildlife - 99 tuB 183 1e -~9 ~

- iou
C l a s s i f i e - u l  w a t o - r - h e - u  58 1- 5 70

Transp ortation and
utilities 12 1., 3 1 1 0  1-. 22

Water control rese-rvo ir- ; 15 19 .~J ~ 3 ~~ 5 —

1/ ~‘l u t t ip l e  use-- -; o t  l a n d  a r e - -  r . . . l dt-  i n  i n o st  cCtt ,’ o’TIe-~~~.
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Table  71 shows p l anned  i r r iga ted  land d e v e l o p m e n t .  ~~~ land
development tind restoration of idle land wo~t1d occur princi p a l l y along
the Sevier River s I t e - r i . Thi~ includes rep lacenle- n ’L of land lost to
other uses and land necessary to meet producti on ~l ilf t ee - d from Gr e-a r
Salt Lake Subregion.

TABLE 71. PLANNED I R R I b A T E D _ LAND DE\’FlOPMLNi — SuiV~~E R LAKE SU E P E ( ; I u : c

_ _ _  _ _ _  -_ _ _  

(
~~~~~~~~~~~n R ~~~~on

Chance
________________ 

1965 1980 2000 2020 1965—2020
(1,000 acres)

Previously developed ‘pod 378 378 374 380 —

Loss to o t L t - r ‘isc- s~~’ — —
~~ —2 — l — 7

New l and  dev e lo pm e nD ~i — — 8 0 -
~

Net developed land 378 374 380 385 — 
‘

Idle land remaining 53 49 40 30 ~
Productive land 325 325 340 355 30

1/ Values art’ incremental amounts.
2/ Idle land restored to productio n .

The w a t e r sh e d  tre-atnent program associated with t il t- p lan i s  sl ow~;
in Table 7L The treatment on irnL~ ated crop iand i n v o l v e s  i r ip r o’?emen(
in drainage a nd  water app ircat ion . The doe -.’ crop la-i u treatm ent in :iuue-s
erosion and sediment u” itrol while the program on for c-~t and racogel and
is pri:norilv land trc-atmen t measures.

TABL E 72 . WATEL SI I ED TRE A TMENT PROGRA M — SEV I  ER LA}-I E S U O R I,(i UN

19 65— 1980— 2000— 1965—
Lj nd  r e - s o u r c e  - ir e -  

- — 
1980 2000 2020 2020

(1 , 000 a re - c )
lrri gatt-d crop i - ia - i 60 8-1 83 227
Dry crop l m d  33 36 36 105
Forest ad ran 4. e- Lad 2 ~ 8l 1 e - Q  I n4’0

T o t a l  2 , 373 2 . 110  1 • 7~~ h . 2 o 2

I t h e r  Resour~ e - S  Ic ye lu 0p re -n t

The flood control plan in c1tm d~’s W d t t - ; - - le d tre ,itr -nt . t i - . ~~1 p l air ’
manager’ ,~~t , improved I lood f o r t ,  ;m s t  i nc . and s’ r e - t a i l  nt - ,isc n’~- ’ .. I Ic 1
ce -nt rol St ,ir.on - ca p ,ie - I tv would be 1 ne- rc’ar- u e- -d b’’ Si ,000 ~e-’ r -  — t e- t

_  --
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p r m n L  cpa l1~ in sit u L I  m~ I i p l e — u e - e- s t r u c t u re s .  l a b  it 73 sl ows the-
e lements  of tn- c  i l - n ie- ul c a n t r o l  p lan .

TABLE 73.  EL EMIL -t iL cU i d E  F , , OU I )  C U N T R U L  Pl AN — SEVIl l E i A P L  SUBREGION 

- - - - _—-~~- Pre it Bas in Re-~~~~~
1965— 1980— 2000— 19 6 5—

E l e m e n t s  
_____ 

d o l t  1980 2000 2020 2 0 2 0

R e s e rv o i r  c a p a c i t y  1000 A l l .  20 29 2 51
Levees m i l e s  7 0 5 12
Channels - 

rn;l es 10 2 2
W a te r shed  t r e a t r o e n ~~(”  1_Q UO n c r - a 79 87 87 23 3
F l uu ud olain n’-ano ,;e- ’ rocnt No. or e - m e -  0 2 0 2

1/ lnc lu c - -d i n  watt - c - o-oil tr u~utrie ;ot pr - co - ar . .

P i : i n : ’e d  r e c r e a t i o n  v i i i  be s a t i s f i e d  p r i m a r i l y  on recreation Class
I I I  lands , whi ch can a ‘0-u - - c , t e  m u l t i p le r i ses .  Su i t ab le  areas  w i l l  he -
des i g n a t e - -i as seen L or w i l d e r n e ss  ~~~~~~~~~ i : ic l  adi ng l i c e - s e -c and tIine - e - r:cl
Ranges. Portions of A s - s a y  Creek and llt- a - ,r e- r  R i v e r  will be- c o n s :d e-r e d  as

r c - o — f i c u w i n g  . s :r e- -,. ‘toe - b e c c ’ i s t - - c- f t i e  ir  r e c re a t i o na l  and s c e n i c  v a l u e .
Co n t i n u e - - I  ir -~nOg e-r: ent , f o r  w i l d  1 1 f-c purpo ses , is p 1 oin n e-id u’itlo 5pe-~ 101

emp l i a — c s  on p r e s e r v i n g  vital big gaz-:e r a n g~- . The m u l t i p l e — u s e -  c o n c e p t
on p u b l i c  larm is wil l be continued.

‘idie- p l a n  uu~~ 21 p r o ,u i Ic e - , e - c on d ar ”  s e - w 3 1 e -- treatme - nt for e-xistin-u
omnoulo: t i t ’ S .  the-re is  a s e - r i  e - ’ t 0 5  \e-’ate r q u a l i ty  p r ’obl er :  on t O t ’  Sevi  er

River resulting from irr le - ct ic-n , re -tur n t ows , and from natural - u e -  re-es .

p r inc i pally c-xtoost’d Am ple -n a l e - a l e  in tIle central r e - a n  o f  t I l e -  r i - ’e- - r .
This problem w i L l  r’e met l1 ’u u i e - ’r t h e  p lan by timed st orage -- re-least- a ,
imports. and ior lau ol ndme -n t and evapor :ct ion of highl y c e - o n c e -  n t ; ’u t ,ed l a t e
season f lows  f r o m  one t r i b u t a r e -- - .

E f f e c t ~ of  - - V e -  H ~u e - e - , t  to S I r - i -  I t o e - -  clan

il ae r i a l o t -  e f t e - - c t  of th e-’ p l :e - n i e -~ to  -ot ; e - h h I j z , ’ t f l t ’ p r c s e n t  a~~r i c u i —
t u r ; o 1  ec-:ne-- - ,e- Lv b etter r e - - g u m l a t  ion  of  , s r r e n r : f l c w  a n d  b ett er tit

of t i e  av H lab Ic s- m t i r e -  s u u u l r c v ~~~. The c -co ;oc - m : of th t ’ p r e r o e ; :t  p u ip u la t ion
will ha- im~rroved . I t o t e - c i ris t and l u l l t l n g  ‘ot e -fle e -rI uni t i t ’r - c ’,~- i 1 1 be--
enhanced by h- - inre - ro ve - - r e-nt in ,—cc’ - i c i c and re--c rt-a t ion ,i i i - . u - i  .110 0

e n h a r ge- - : nc ’ c t u e - t  b i g  franc e-,- h a b i t  ~ u t

Costs

A s’imm:irv of  cos ts  t e -  r o e -  t the frano e-vu rk p l : i t i  for t o e - - S e - - ’,- i e - - r  1, .:U-o t
Sub re- c inn is pni - S e - ’ : :  ‘ u i  in i ab It’ 7’. . A u t- ‘ip I iit ’L O t  i e - )fl C) I the - v ar  i cue-
C e - St  i t  f -ms is g ive - n ci ,J e - - r I i i  r e g io n al p laut dis cuss iOfl .

1 u

—
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,lj t e - r  dt- ’;~’i.2pn e- - .~t C O 5 t ~~ *‘~~~ i . i  Dc ,,tOOLLt 1 17 6  r i l l i - u n ,  Lv  .l0. ’u . ~nu
0~l&R costs wjuile -i be - ,e- h ‘ o’e- r ule - ton ,irouu .~e - 1 Lv

‘i ot a l  de -ve - le -pri ’ nt cj~.Ls , ~~ - C  :, I I I  j u d e -  ~- s u c 1 a~ - . d e - ’.’~ l on e - i  St
would be ao~~ut  $370 m i 1l~ om b~’ .,U.oJ . PaR costs would be- about Sl~
m i l i l, u e - n  an:’HI,, 1 1v :,t ‘r e -~ -nd at ‘Sjr, ‘ o t - r m~ . d .

I - i  b e - lOt Subr s— 1i o ,’n

Ii •:: .c, .,- 1 o t S-~Q toe - - e-~. . an  s p r r - dorm 1 . u i n  0 iv a, OgrI ilt ur,, I - nJ  7’, n

area .~lld ‘0 , 1 1  re :, a l n  c,o t l , : e - o 1 . ’h u 11 M.e -- e - e - i  ,- f t I m e - a g r i c u l t u r e - i
‘.cutv is ossor - i s u t e - d s- . t h  tO e - li ve- s t u T h  ir id :i— e-tr :.’ .

Pt ’s ou r~ ‘ i i e - . t  - orie- l O t

l l t  .IOJU v-~m :t’ r ne - e- Is , ~~h l,
e-0r’l) 1)1 , : ib  i t o  75 , are ;e-l~~n~~cc to i ncre -s.-oe-

Lv 25 1 ,00u a- r e — f e e t  r wj t h i e - 1r , c ,~- ,, Th . one-i 100 ,000 a c r e - — m e e t  :r
dep l e t io n s .  About b7 percent of tli t- addit ional ‘oit :, :r ,,w, ls w i l l  he - for
irrocation . A Three j. ’rtion of the - i t m e - r e a s e d  dep l e t i o n s  ‘ii or  sent 1’
irri gat e --u aau will be satisf~ e- -u by e- ie - - e - r t~, m ~~~i use on n-: - -.oirr i ,zate -c ’se-
rit’ ,-ido~’~ j n,l ~nc ie - .i se - d C O t  L C  L i ’ f l L \’ cii i rn C ,) ed rout I’e- ha y and pas  t a r e
Diversions ue- b2 ,000 lI cr e--—!ee t to :~

, it c r e - p l uod w i l l  be r i t i  almost
e-,n t ir u ,-lt’ from p t - r e -a nd t)0 c m t e - - r .  labIe - 76 SlIL ut~’5 t Il e -  p lann e-d irr~~c :mt ion
\s’[iter I S L e - .

102
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TABLE 75 . PLANNED i~~’e- ER L $ E S  — I-I UNB OLDT SCPJ ’L 1 PP

_______ ________________ _____ 

uc r t - e - a t  Basin Reg .f o n
Change

i -’pe of use 
- -  

1965 1,980 2000 2020 i 9 o 5 — 2 U ~~:
( 1 ,000 ,i .  r e — f e -- e - t )

Li thdrow ,ils
Mu,-~i c ie-r .i1 6 i n d u t u t l l a l  12 14 18 )5 * 13
The-rral electric pn we-or~~ 0 0 16 8 ~ b

Recreation 1 1 1 1 0
M i n e r a l s  2 8 13 17 15
I r r i g a t i o n  - 11429 915 1, 011 1, 100 -Lu- 171
Fish and w i l d l i f t 1 - 1 2 5 33 59 69

Total OtIS 971 1, 120 1, 220 21 1

Dep letions
Municipal & industrial , ‘3 5 6 9 + 5
Thermal ele~-tric powe r~- ’ 0 0 18 8 8
R e c r e a t i o n  1 1 1 1 0

U Minera l s  1 5 7 16 9
irrigation 375 375 ‘379 -

~
- 10-I

N on~i r ri ga t ed  we t  mea d ow~ 335 335 290 255 —

Th- - t e - ’ d  f i s h  & w i l d 1 if e~’ 25 33 59 69
Rs,-servoir evaporation 

- 
20 30 30 30

Total 761 784 835 861 ‘~‘ 100

1/ Values adjusted in framework p lan fornoulatior ,. 
—_________ —

~~~~~~

TABLE 76 .  PLANNED IRRIGATION WATLP tSr — }1Ul’iB(~G .2J SLBRL (.ft-L

_________ _____—________ _____ 
ar e at  Bas in_ Rej~~~’n

Change --
1965 1980 2000 2020 l965—2Li u

(1,000 acre-fce-t)
D i v e r s  ions

Presently developed
c r c n l a n d  929 9 15  1 , 011 1 D 3 ’ ~ ± 109

New (- rho p la nd — 0 0 62 ~~-

Total diversions 9.’9 915 1 ,011 1,100 ~ 171

P r e s e n t l y dev t - l o p e d
crop land 375 375 ‘32-1 - e -~~l ‘~ 

‘I,)

New crop land — 0 0 28

Int a l dep letions 375 375 .379 12- .

1.03
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l~i1d flooding of native - ha’: and pas te -ire - is the - main type ‘if irr i ga-
tion practiced above Rye Patch Reserv- ’ir . Fields a r e  t l  ‘de--d in the
spring until s t r C a 7 ’ m ± J C J Oe-s d i r , f n i s h .  Major impr .e- \ e--~ e - m t s  are n t  ro r e - - -e - --
feasible in these- ~reo~i of lm l -c l m l y  variab l e- s t r c - a : o o f ’u , w  S 0:1(1 s h o r t  g r a c i n g
seasons . Iicse -,’ver , solc e u: u c r~iding is p lanned and w i l l  make addi tional
water available for div ersi co r , nrinci pallv in ti e -  l owe r r eaches c f t o e -.
Humboldt River ,

The demand for about le ,500 acrr --’ fe - ue - l t -~‘f S_lI ter t~ ‘r t CeflCe-i el elt r l r
power in toe 1980—2000 time frame has be - -i-n sh if t ed o r- -v. O c t  w~~te-r—s hort

Central i .,sa c- n t.an Subr e--g i an to the E irimb eldt Subregion. I b i s  u se-  w i l l
decrease to 8,000 acrt-—feet by 2020 when a laroc nuclear rl ,int to o th e -
Central hai ie -n t ori Subrtu~

,e -ion wi ll pre-e-,’ide b-jse lead power. sate -n for
power i n  i e -~ h u m b o l d t  S u b r e g i o n  c c i i t  be r o 5 ’ t  f r a n  g r o u n d — w a t e r  s e - p~~p i ic- s .

Pl anned  w a t , - r — b a sed r e - c :’e - a t i c e - n  Clee - O S w i l l  be s a t i s f i e - d  p r im a r i ly  by
c o t i s t n u u t i o n  -:1 t h r e e  rt - e-~e rv o  irs on tr ibu t ar ie -s to the iil ’hoidt River tv
1980 , and ane -. theo on tO e  L i t t l e -  I C c : r o b n l d t  b y 2 0 2 0 .  ;he- se-c l oIr e -s will also 

U

hel p satisfy f ish and w i l d l i f e -  d e - u, U I u i S .  In ert- Used uU- ’e--’U J o i ’ t pe-’Ot at
e>ist sng tac i i it ics w i l l  satisfy most othe r f i s h  and wi l dl i f e - - d tm , :Cus.

Tab le 7 3 SIIOWI-i  t i l e -  facili t~ ill S associate --a with w:iter Jr~-ct i ‘oc r e -n t  .
These t o e -  I L i t i e s  i i -  1 r i le - -  u e - v e - l u pi ng  t h e  s l I p n l v , C O I l ’ ,’ e-~~~ i m p  i t  t - t h e --
po in t  o t  use , :ond t r e - s e- : o e - n t  . They  uc  no t  i n c l u d e  t i i i s i u e- 1 5 5 0 1  111 0 e d

d i r e - :- t l.y w i t h  v at  r a :-;e- .

TABLE 77.  FALILITIES REQ~J~~ED TO DEVELOP THE 1’I,AP — LUN1P LDl SL ’B REG ioN

“re - -a t Basin PIe- - IOn
l9~ 5— 1960— POU— 1.965—

Fan 11i~ y _____  - 
t __~_ _ ~ 96u  

— m2.2P __~~~~r 2~~0 
— - 

.11

Surface wate-r stor age-- 1000 Ar . 257 1 7 1  105 5 3 3
Drainage 1000 o c r e - - s  6 8 20
Paste water treat;o e- : t 1000 AR . 7 2

Land Re --Sou roes  l it

Th e land r e s o u r c e - s  r e - -  s’tl I f i - - i t ’ l m t  t o  ‘ - - t ~‘roj1- , t e -.d ru - q u l  r e - - m e -- c l  s .
Table 78 sh acs the  p l i L I ~ f l t ’ e-i 1, - u m d  ‘ISO u l i , h I l r O i ’ S  . I h e -  l . r ~~e - s t  i n  r~- i’ ~~-s IO

u s e-  O C u  ur  f o r  f l — l i  and w i l d l i  I and o u t d o o r  r e - c m - c t  ir e -t~ l i m e - - 0 1)011 nod
wil d 1.l (s’ use is pri nc i pa lly f u r  b i g  a r e -  l l , L b I t a t .  G r a z i n g  l a n d  L i s t -’
will de e re -- oct by 739 ,000 aL - r e -  a ; l u - O c r ‘cu r . u ’ t e - ’U S u  t i O l l  Ofl l’ e-’ : 1 , l i I I i n ~~ l a n d
will incr e- - a l - ce - ’ hj., 63 -3 , uPJt) - ‘u o ” i - - , Some -.- cuflse -i] ~J , i t  j a m: . 1  i h i -  , - j m t ’ e- - k r & - r h o l e - n J
pattern of l and ‘wnr- r sili p t i e - m g t l i -  l I m ~m b o l d t  P i t  is 1 - m o d .  lOiis
will o r e - i t t ’  l lOo r ’o  toi~ n ,ipt- ,ib le - lu l L S  b r  ut il ici n c t h e -  1 c e -  p o O r  : 1 0  i , i I

I 0

--- - ,-
~~~~ —----.-- - - ‘ ----- .

~~~~~~~~~~~~~~~~~~~~
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‘fABLE 78. PLANNED l AND USES — H UMBOLDT S U B R E G I O N

_____ _______ __________  

(rt ~at lissin - l e c i O r i

/ Cr iang e--

~ci 1ai us~~~ 1965 ±980 2000 2020 196 1-22.10
(1 ,000 acres)

I r r ip t -a ted  crop land  335 332 329 345 ~ 10
Dry crop land 0 0 0 0 0
Grazing l and 15 , 6-r I 15 ,477 15 ,280 14 ,9 02 — 739
Timber 0 0 0 0 0
Urban and industrial ill 21 22 23
Outdoor recreation 70 172 325 557 -0.67
W i l d e r n e s s  and s c e ni c  35 73 73 73 — 38
Flood i’oiotro l r,easlres 2 12 39 51 ~
Mi litar y and re-dated 0 0 0 0 0
Minerals 56 113 106 215 159
Fisli and w i l d l i f e  613 l ,00’-~ 1 ,100 1,192 575
Classified watershed 0 10 20 70 -

~~ IL-
Transport:ttion and

utilities 1-10 151 158
Pater control rese--ryoirs 20 34 39 0.3 ~

-

1/  M u l t i p l e  useS of l o u  arc made in most  c a t eg or i e s .

Table /9  e-, iiows p i n n e - 1  r n i g t t c -d i a m o d  deoc lo p me n t  . A t c u t  20 .000
acres  of icy land w i l l  be d e v e l o p e d  in  t i m e - - f i n a l  t i m e -  f r a m e -- to r e - - c - i a h o n
p r o d u c t i o n  on land lost  to o t h e r  uses in the u r b a n i z e d  C e n t r a l  al l  a t  ~:
Subreg ion . P r o d u c t i o n  an land lust t u .- o t h e r  uses in t h e -  Humboldt
Subre-g i o m u  w i l l  be rep l a ce d  by ium e- - r -as1c d y ie lds  on r e - - r e - r i n i n g  1,i n u .  ‘l i ne -
most  si gni f i c a n t  c rops  w i l l  cent  t ime - -  to  be native -- h l u l  and pastur e .

FA BLL 79 . PLALI-1[D I ~RIC,\ 11-2) i ,,- ’e - N L - D L V L L O P M E N Y  — I l U MituLl i l  SI b L L u  - I c- h

_____  -- 
( r e - b i t  Bosin ’se-~~~om

C t a l n ge-

_______________ 
1965 1980 2 00 0 .U20 1 9 6 3 — 1 1 20

(1 ,000 ae - re-
Previously dc’vt 1oped

1~
and 335 335 3 12 3:0 —

Loss to other uses’-— — —3 — 3 — .+ — 10

New land de-’cu lopment~~ 0 I -  2 L )  .1-

h i t  devel oped land 335 i32 3. e-
~~ 3 3

I d l e I , i: e - d re-too i n i n g 
- 
3 

-. 
20 3 

- 
3 0

Productive land 0 1 2  3 1 2  12 1 - ’ 3:. ’ h e - -

1/ Values a rc  incremental amount s .

1, _ u

_ _ _  _ _ _  - --A
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The watershed treatment program associated with the p lan is shown
in ‘table 80. The treatment or. irrigated crop land im~ e-c1 v e - s-

~~Improvement
in drainage and water appl i e - --inion. The program on forest and range -hand
is primarily land treatment measures.

TABLE 80. WATERSHED TREATMENT PROOF4IN — HUMBOLDT S U B R E G I O N

______ ______________________ 
Great Basin Reg,ion

1965— 1980— 2000— 1965—

____________ 
19 80 2000 2020 202 0

(1 ,000 acres)
I r r iga ted  c r o p i o n d  49 66 59 170.
Forest and rangeland 2,680 4 ,040 2 ,080 a ,800’

Total 2,72 9 4 ,100 2 .139 8 ,97~ -+

O t her  R e so u r c e s  ~~~~~~~o men t

POe flood control plan includes watershed treatment , flood p lain
management , improved flood forecasting, and structura l r u e a s u r e - s .  F l o o d
control stora e-— capacIty would incre-asi- 513 .000 acre— fee-ct . Sonic of time --
s t e - r d -- ge f a c i l i t i e s  would  p rov ide  f i s h  and w i l d l i f e , and r e - c r e - o ’ 1 1 ce-n

oopo r e -o u m i t i e s .  Table  81 shows the elements of tile f l ood  r u o t r o l  p l a n .

TABLE 81. EL EMEN 1”S OF ‘IdE FLOOD CONTROL PLAN — h l L id i i c 1l J ) l  SU’P I R L G I u I N

_______-

~~~~~ 

______ ________________ 
Or c a t  Basin P~,~,ion

1965— 1950— 2u00— ~9O ‘u —

Element1; b u t t ______ liSt 2LJud 20:0

Reservoir capacity 1000 AF. 2 3 7  14 105 513
Levees m i l e s  2 0 0 2
Channels miles 10 0 0 10
Watershed treatment 1’ 1000 acres 10 i i  1 1  3..
Flood plain management ho. areas 0 2 0 2

1! Inc luded  in w a t er s h e d  t re - b i t r a e - - l i t  p r o g r im oi .

S u m m i t  l a ke  and i t s  t r i b c m ’, , i r i e s  .r e  t I l e - - ho me - ’ md  .p o w r i i ’ag g u u u c u o ) 5

of the - u n i v  knc- vn r e m a i n i n g  n a t i v e -  p o p u l a t i o n  ot  t h e - - 2)
t r o u t  . These t r i l l  h r ; e -.’c’ exh ib~ t e - e - l  a ii ig her t ol r i o c e  to sat n~ c , . O  e- r
than any other , and are un I q ie- ’lv 511 i t t  d to  t h e -  w i t  e- - r s  - - b ’ ’ ,’r , i m i e - i  an d
Wa lir e-’r Lakes . D e- ’ e - .’ e -’ 1 u pm e-nt in the Sumni i t Lake woO e- ri,l, , 1 ‘.- i , - U I  d f e - -

careful it - controlled so that t h i n  f i s h e r y  w i l l  m~ot L e -  ~e- - on a r e - 1 1  .‘e-

1 e- i t u
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Increased agricultural uses of water on the  H u m b o l d t  R i v e r  w i l l
increase salimities. This saline condition , is agGravated by inadequate
treatment of present municipal outflows . The plan pro vide - s for
secondar l-  t r e a t m e n t  of sewage e f f lu e n t s .  The l a rge  p r o j e c t e d  : :c iner a l
development  w i l l  c a u e - e  s c a r r i n g  of l a rge  areas  of the  l a n d s -c ap e  and
cause erosion and se - d i t - :u ’r i t a t i , : a  p roblem s . ‘these problems wi l l  be met
by critical area tr e- atniol t which includes mined area restoration .

E f f e c t s  of Dc 1e-~praemr.t to Sleet the Plan

The primary eif ~ ct of the plan is upgrading present irrigatiur .
practices to provide pert of the production lost to urban expansion in
the Central Lahontan Subregion. Grour,d water will be dr-veioneO or the
increased mun iciu~il and industrial use -cc and new irrigation d ev clc p roe -vts .
There may be mini n g of ground wator in sonic local areas , but g e n e - m u 1 4y
a n n u a l  r e c h a r g e  w i l l  m a in t a i n  the supply . The proposed f l o o d  r a n t r o u l
dams will have a favorable effect on fish and wildlife habitat and
recreational opportunities. Improved bi g game habitat areas slic e - ole - i

enhance hunting.

Costs

A summary of  f r a m e w o r k  p lan r o a s t s  is p resen ted  in Table 8 2 .  An
exp lanation of the various cost items -Is g iven under  the regional pine
discussion .

W a t e r  d e v c 1 1 o p m - - n t  c o s ts ’  w o u l d  be abou t  $102 m i l l i o n  by 2014), and
Oi-IGR costs would be about 55 million a n n u a l l y .

Total development costs , w h i c h  inc l u de - u a s s o c i a t e d  d e v e l o p m e n t ,
would be about  8270 m I l l i o n  by 2020 .  I)\e- tR c o s t s  wo uld be about SiB
million annually at the end of  t h i s  p er i o d .

C e n t r a l  i ,~,hce-ntan S u b r e g ion

The Central Lu,i hu Il tan Eubr e-’-c L v  .5 the second mos t  : m u st  r i a li  ze - -d
area in the Re -- g i n. A gricul t e - O’e-u and mui:i n ’,z -a - c’ u s c  S 1 O : I i t  i c a m : t . lOu i s
S u b r e g i o n  c o n t a i n s  imps r t a nt  u r b a n  a r e a s  and w i l l  e- :-:ae-’ri e - llce t u e -  cost

rap id population growth rate in the Reg iu un.

Water  Resourc e s  Development

Planned water uae’s ore- shown in Tab l e-’ 83. W it u dr awa ls e - i e -  t..’xp i ’ c t r m i
to inc rease  by 139 .000 , ; c n e - -— t e -’ ,’t d u r i n g  t i l e -  I ~e 5 — 2 u 2 0  ;e - eri~ u d and
dep le t ions  by 105 , 000 a c r e — I  e e - t  . The r e q u l  r e -’r u e - ’n t s  to r r a i o o t - , i n l u ’ .

t e r m i n a L  lakes ar c -  31  - e - ’ ussc ’ d I a t , e - - r .  ,- c b u e - i i t  78 , 000 a c r e — f e e t  t I ,

p l a n n e d  w i  t h d r , I w I h s  we - u U l d  he d r - y e -  l o p e - ’ d  b r , ,,
e- m , l i r t c i e - ’ e - - w a t e r  , i u : d  t i m e - -

r ema in ing  6i , d i ) 0  a c u e - o — f e e -’ t  t ron ; g r o u n d — w a t e r  sup p i ~es .  l i e - a - c  m e -  l o o c e
sa lvage  , l 0 0 0  r e - m i s c  oi r e t  ‘ m m  f l o w s .

l(’ 7
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The l a rge  u t  i~scraase in vat - - n a ‘o w i l l  occ ’.r tier oruno ci pal an d
indusrr~ ai purmoses. High qual i t v  supp lies w o u l d  be no f r o m  s u r f ac e -
w a t er , ground w a t e n , anc: core -sTo r e - - i a -  m d  C X ’O l O : b - : e  of i r r ig a t i o n  w a t e r .
For the pu roocoer -s of th e - b -  p i e - sn , re-er cap ita i se -e -  in t o d e  R u - - io om—Sparks area
was red uced b y 1980 and h el o c o n s u a t h L t l ! l’o o e-p t I l e  re -’m a l m c i n g  t ime fr a :c e- ’s .
Th~ alternative pr- :e-~ ect~ cn s , haucol 3m c’IiSe-’u l CVni ,uflt lI~ t h e -  a u ’ J f a ct u r i n , ) ;
s ec to r  ra t h e r  t han  on t u ~ l:3l cro s s  o u t p u t , ‘,OiO iO i i 0 e - 3  to d e - t e r i un e  the
s e l f — s u p p l i ed  i n uj o i s t r i a L  r a ! es  f o r  toe 3e - h b r e - e - a on . I nosse adjustments
c~ecrease withdrawals ~, u~ ,QQ3 acre—fe at arid dcp Ieti o~~s 32 , 000 a c r e — f e e t
b y 2 0 2 0 .

TABLE 83 .  PLe- 14I~ED UATER USES — CEIl U RA L l.AIl0~ I 7e-l S i . dk E G I O g  

_______ _____ 
Ol e - n t Basin Region

Change
_____

~~

pe of use 1965 1980 2000 2020 1965—2020
(1 .301) acre—feet)

idithdrawals 1/Municipal. ~ industrial -11 54 75 .126 196 + 1-1 2

Thermal  e lec t r i -:  p e-owo r~ - ’ 1 7 1 2 37 ~~
- 36

Recreation 1 2 4 6 ~ 5
Minerals 6 18 23 27 ~

- 21

Irrigation 1 ,075 1,061 1 ,055 1,006 — 69
Fish and wildlife 271 273 273 275 ~-

T o t a l  1, - e - Oa l , &36 1, 49 3  1, 547 + 139

De letions
Municipal & industrial—

, 
20 28 70 5.~

Thermal  electric power~- 1 7 12 37 + 3t
Recreation 1 1 1 2 1
Minerals 2 8 11 13 + I i
Irrigation 40b 403 433 02-1 ± IS
N o n i r r i ~~a t e - - -d we t  I f l e - 5ide -Oe -’ . 120 11 ’) 105 9’s — 25
Manag ed f i s h  a w i l d l i f e  2 59  261 26 1 2 6 3  0

U n m a n a g e d  f i s h  I w i l d l i f e -
& associated woo ’0 l and  -lb ., 3,; Ic 0

Reservoir evaporation to 68 69 b9 + b

T o ta l  ~ l 8  °~~2 9 7 e -~ 1.023 105

N o t e - - : E v a p o r a t i o n  f r o m  P v r a m c i d  cusd e-e - a l k e - or l a k e - o s is r i o t  i n c l u d e -  0.
1/ Values  a d j u s t e d  in r a r u e c -o r k  t, lan f u , e - r mc: h i t  I n .

Tab le  84 shows p lanned  i r r i l l a t i e - ’ n  w . u t e - r  u ’,o . Supp l t : o i e - n : a l  w . m t e - - r
supp l ies  to n i e - e - u t  i n c r ea s e d  p re-~d u- - t i o n err i r r i g a t e -  - so d  c i i i  h e - -  m e t
t h r o u g h i nc rea sed  e f f  ic e - - n c’ - .- .

Ic e - ’:.

— ‘ -5- ~~~~~~~~~~- - —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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TABLE ~s~• P L A N N h L )  I RRIGATION WAT }O’9 USE — CENTRA L L,\H .) h I A N  SUBREGIU) .

_____ ____  

( r e a t  Bas in  Re~~~an
Change

______ - 
1965 1980 2000 2020 1965—2020

(1 , 000 a c r e — f e e t )
Diversior .s

I - e- r e u ~e-- nt l y ~i 9veloped
cr op land ”’ 1 ,075 1,061 1,055 1,006 — 69

Ne-ow cropland — 0 0 0 0
Total div .-rsions 1,075 1,061 1,055 l , 0 m  — 69

0010 5 —

fe - reu’~efl t1 y dr ~e-.’eloped
crop land~~ 406 408 a13 424 18

New cr op land  - 0 0 0 0

To ta l  depletions 406 408 423 4 14 -
~ 18

1/ Includes water for idle land restored to production. 5

Table b5 shows t h e  f a c i l i t i e s  a s s o c i a t e d  w i t h  w a t e - o r de s’ e - l e -r p m e n t .

These f , i e - i l i t i e s  i n c l e - o d re- develop ing t h e supp ly ,  c o n v ey i n g  i t  to  t h e
point of use , and t r e -,’ato r o u ; ’n t .  ‘Fhe - ’y do not  inc lude  those assoc a t e d
directl y with water use. E-jrface water storage facilities do not
include reservoirs in Calif orni a that regulate water used in Nevada.

TABI.E 85. FACILITIES REQUIRED TO DEVELOP THE P I ,AN C E N T R A , LAl i c ~N TAN
SUBREGION

__________ 
Great basin

1965— 1980— 2 000— 1 9 6 5 —
F a c i l i ty  U n i t  1980 2000 2020 2 02 0

Surface water s t, ’r ,b g e  1000 AF. 166 79 11 156
Drainage 1000 aerr- s 6 10 h 22
Water t r t u m t r r : e - - n t  1000 AF.  9 31 ‘41- ’ 80
Waste v o t e - c  treatment 1000 AF. 15 35 50 100

Table 8€ shows land i s e - - o  t o  m e - - r o t the -. ’ p lan . ~hr ’ most  i mp o r t a n t
change  is th~ incr e ,,sr ’ in u rban  and i n d u s t  m i  ,il land use , ii t l1 -m ~~, b o t h
f i sh and W i ~~d l i f L - , and w i l e - I c - r o e - - s o  i~~e-i so nic ‘- i u r - S  r e q u i r r  . b u t  l a r g r  ~ t
additional Lie - r e - a g e s .  ‘t i l e r  ma~~~u r  w e e - s  i n c l u d e  l b b e - ’re~~tSe - -1) f u .e - r  r r r i , m e - - r , ,
p roduc t j a r s  an d ,o Iot  O u r  r e - - c r e a t i o n , and J r -I r e - u s e - s  in  t im oo ber a n d  g r a z i ng
land . P r o d u t - t  ion  on t h e - r e - ra ining 3s r -bo iflg land o c i l l  i n c r  .o~ e-.- abo u t
70 ,000 Al “ Is .

11.0
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TABLE 86 . PL\-1cNEI l AND U SES — C L-l IRX! . h A H O N I A N __SUBRE G in:,

Oreat Basin ~~~
- , 0 - so

Change
P r inc i pal  use!’ 1965 1980 2000 2 0 2 0  1965-2020

( 1 , 000 acres)
Ir r i ga ted  crop land 262 254 2 4 2  2 18 — 34
Dry crop larm d 0 C 0 0 0
G r a z i n g  land 3 , ca8 3 , 623 3 , 566 3 , 52 5 — 1 3
Timber 80 0 0 0 — 80
Urban and industrial 125 141 168 200 ~ 75
Outdoor re .re-oiotion 10 46 ‘l 101 9
Wildermi.e -ss ari d scenic 0 232 232 132 ± 23.:

Flood c o n t r o l  m : o - m s u r c - u 3 7 15 17 + j -..
1 - l i l i t - u r e - -  ne - si  r e L at e d  137 137 137 4 2 ’  0
~linera 1s 2 5 57 81 105 + SO
Fish a~sa w i l d l i f e  230 370 43 7 ~

- 2 07
C l a s s i f i e d  w at e r s h e d  97 101 115 118 + 2 1
Ir os:msi’crtntion oi:e -d

u t i l i t l e- s  91 100 108 113 + 21
Voter contr- e-1 reservoira 68 71 76 77 + 9

1/ M u l t i p le uses of land are - - made in most categories.

lab le bJ  ~ao woe - t m :e  p lanned i r r i g a t e d  l oin S d e v e l op m e n t .  About 7 . 053
acres of idle land is restored t o  p r o d u c t i o n  to p a r t ia L ly  rep l ace -  , CIJC
acres of irri~ ateci lard converte-d to urban and industrial e- :-:r ,om isO Cmn .
The remaininco required production is shifted t o  i r r ic o t e- J  l a r ds in  Io r-
Humb o l d t  and Tcr:cpah S- subregions.

TABLE 8 7 .  I’LANNEI) IR R I CA T E I )  L A N D  D EV E L O P YLN T — e - . L N~ RAL LAHON TAN
S U B R E G I O N

-___ - ___—____ (e- r~~~t ’ o r .
C l o n e - s a c

_______ __________ 
L a ’ S  1980 4300 3020 La6’~_2 uj c

(1 , 000 a c r e - - s )
Previously developed ]7and 26. ’ 

262 254 142 —

Loss te - ; other use~~~~ -- — 1  — 1 2  — 1 4  — 34
N ew land  d e v e l o p n b e r u t — — — — 0
Ne t d e v e l o pe d  land .1 25- 2.12 2 2 b  --

Idle- land remaining 12 14 7 5 s
Productive land LaO .140 LaS 2La — 27

1/ Va lues  ar t -  i n c r e m e n t al  a r nc un t s .
2/  I d l e  land r e s t o r e d  t o  r r o d u c t i c e - n .

I l l
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The wa te r shed  t r e a t m e n t  p rogram a s soc i a t ed  w i t h  t u e  p lan is shown
in Table 88. Tha treatment an i r r i gated cr op land involves i m p r u - ’ e-. - rss e- os t.
in dra inage and w a t e r  app l i c a t i o n . The p r o g r am  on f o r e s t  ar.d r a n g e - l u r i d
is p r i m a r i ly land t r e a t m e n t  m e a s u r e - .

1’ABLE 88. WATERSHED T R E A S I I E N 1  PR OG RAM - CE NtRA L_ LAHON TAN SL’BREG ION

_______ _______ 
L r e - - - e -j t  1,-isin Rc-ti lors

1965— 1980— 2 000— l9~~5—
____________________ 

1980 2000 2 020  2 020
(1 ,000 a c r e s )

Irrigated cropland 16 30 35 81
Fores t  and range land  360 3i0 280 970

Total 376 360 315 1,051

Other Resources Development

l ht,o f l o od con t ro l  p lan  i n c l u d e s  176 , 000 a c r e - — f e - c t  of r c - s e - r v c i r
storage , principall y In multiple—use structure -s. .-r l a rge  i n c r e a se  in
the f l o o d  forecasting prooram is ~n c 1 ; i d e - d  in the  p i n e - s . i”~e- er  70 pe r - s en t

o of the le - sve -’es planned in the Region are located in this S s u b r e i : i o n u . h u e
flood contr ol p lan elements are shown in Table 89.

TABLE 89. E ’LEM EN ’l S OF THE FLOOD CONTROL PL AN — C E N TR A l.  LA b ’  hc L AN

SUBR Ed 101-

_____ 
G r ea t  Bas in  r e -~~~~sn

19o-5 -  1980— 2000— 1°- - -

Elements 
______ 

Unit 1980 Lace-S 2020 2020

R e s e rv e -o- i r  c a p a c i ty  1000 A k .  101 70 5 170
mi it ’ s 0 36 30. 70

C h a n n e l s  m i l e s  7 36 17 oO
W a t e r s i i e - - u  t r i ’ a t r . e - : m t~’ 1000 a c r e s  2 7 30 29
Flood p l t - e - i : e -  t-~~ i~r e - Z r , r5’.e-fl t N o .  Ott ii- 1 2 3 6

1/ A l s o  i o u  I u Se - - U i n  w ’ o i t e r o i u e - e - J  rrsa nolge -r ,m en t I r o g r am

There i r e -  sat  1 ici e- ’nt l~~mu d ore--as to ‘-alt i s f \ ’  a l l  p i a e -~r e -e -’J re ro e - or i o n

u se- ’ . - t ’ m r u g h s u lo s t  i t u t  b e - f l  of te -- -. r r  . it i or i  C l a s s  I I I  t o b s d — ’ t , - r  r
e- ’ l i i s scs .  P i n - o n , j u n i p er , - c dese r t  o l e - o r  l inds , a l  t I ; o ” l - g l c t  ~~e- ’ n e -  m l  I v
cl assed v i  l d e - ’ m n e - - s s  i r e - a s , will m e-ct t h i s  de - l ro .; aJ . I r l m n n O w , i t t  r — h n - .e - -u
recreat i o n  Inc l u de s  a d d i t i o n a l ; ie -~i l i t  l es and i mp r o v e d  i’t-’e - e -’ss t o
existing w i t  e - ’ r  de - - vel op to u r-u t s
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R E G I  NA ! , C U I t u ’ R L i i L N S  l I E
PART V e - u 4 ’e-N~~ t i-sri Po 01

L at t e r  ioe -de -l3~~ r-tL& cit of f i s h  and vi  ld l  I La ri sou rces  y .., 1 I b- - I : ’  -

m e n t e d .  H a b i t a t  w i l l  be - i n c r o a s e - d , pr~~re-’ ‘ c l i v  f a r  b i g game . I.:.: i~~t i r u g
fisheries acid p l ann e d  wore: de-uvelopizents -.: 11 3Jti~~ fv  f i o e - h i n~ J r  t r u e - s n
t l i r o u p i o  2020.

I ne r h e rru n i p la in t p a H e r  t o i  by t i e -c  d e c  : m i c  pa ve - o r ap p en d  is to  be -
built in t h i s  S e - i o n  g i c e - a  in t i e -  sec -on e - i  time fr0ne- i105 b ee- s n shi  fted t o o
t he  Humbol dt .  S u b r eg i o n , se-r ’ e r - - o tho  oi ;- r , .o r.cL for :-ooiing water ca ms be n c - i .
Some g e o t m u e u - r-,aI  use -  f ar  po we -r  prounotion is expected in the I i~~t t o r e - -

from-u , b u t  °h e  major - mne- -re ,o-o e- in r ts e - s r gr  o sr o duc t ior .  e-.ci ll  b e - -  the e-n e-c o l e s s
plant to  be b u i l t  in t u e Carson S i t e -k  a re a .  A p l e - r O o t  storoi~ ; L. l a n t  is
planned for tO - ’ ~asr u r n  s lop e  of the  S i e r r a  Nc ’.’ sda.  I n n - ar t s  w i l l  toe

d I s c o n t in ued by s980 .

Advan c ed  t re --~~t r o o e -  u t  of  r osce -n ic ipa l  suod u n d a s t r i a l  wost c  ‘s,~t - .- r in 5~~.r

Curs ors C i t y  us e - s e - i  R e n o — S p o r P s  p o p u l a t i o n  c e n ter s  is ;sI , ine - r e-o d D v  2 0 2 0 .
s n e  Lake  Tahoe su r e - a , all s u e - l i d  w a s t e s  amoS sevage e f f l u e n t s  w i l l  be
transporten from tb - .  bas in . These efflu ents will r e - o e i ’e-u e - o — e - u v o s i - : e d
treatment prior to export.

Eff ects oti_ D cve1~~~~en t  to  Meet the  P l a n

The p o p u l a t i o n  is e -x p e c  to e - I to m m - - j o e -  250  perce nt b’ 2020.
Develo pm e --m n t  ~~i O r i f l 1 f l~~ , inc 1 m i d t u g  1-and use  z o n i n g ,  w i l l  be - u s e - - o e m . i soe - r ’ i~~
p r o b l em s  associated w~ th  1~~t i , e c i t i e s  a s e  t o  be- p r e - v e m s t e - a  -

The major effect ce -I t O O t  p l a s s  is tie - -. a d d i t i o n e - i l  lo ’j r dr ’ts p la ced  en t o t

l i m s o i t o d  water supp l - - . So me -oc t t i m e  plan , m oo r c a p i ta  -j oe ; e - f  m r s m a i C i p a i
wa t e r  u n  the  R t - r e - c — S t s a r k s  a rea  w e - - u l d  be r e - J u c e -- i  an : :  d g r e -  c u e - i t  ‘ r o e - I
p r o d m i e -  t i o n  on l a n d  l o s t  t - urbari~ c at  ion w o u l d  be s h o i c l e - - d  t o  id tsi ’ e- m i t
s u b r e g i o n s .  Deve- ’ ( ‘ p r i m e - - n t  of ttiro :-e-e v ;ou a  p o r t  ion c-f ‘ t u e  1,uP e S oboe . e - r e -  ii
w i l l  be cons t r io L e - d  by  t m i e - ’ l i r e - m i t e - s i  w i t i u d r a r i - o l s  t h a t  r a n  be - :o, e - Je - f r - -n
the  lake u n d e r  isle-c t e r m s of a pend imsg e-. -~m p a c t  . l l e -~ ~o l Ose -scsi u r b . e - o , ,
m i n e r a l , and i s l e - c t  r i  pe -e- wor  - io- - I ‘ e - - r r c n t  — i n  5L, -~ e- - o Va l l ey  roe -ar dep l et e -

o the  a v o u i l a b l ; -  w a t e r  s t u p p i - ,- i f i  t h e -° ie-’s i l k e r  R I - c r  br a  e - n e -e- - e- - .

Inc  r e- asc i i water u s e - o s  in the  Subreg ion  i- s e - s o i l  3 d e r r e - - a o o e - ’  i f l  f L O W S  t e - ’

the t- .-rm inal l;s~s- s ,~r ,d 000St f o r t ’ s-  is l~~m s g — i s  n e - o d e-st - s  li’ i O u , ~Je - s
1 eve 1.s . I r e - W O e -’- , e- , ci i mat  ic e-,~~ r i o t  i on s w i l l  -c or :  I, 1 mo e tc e-, e-i us e- ore -  e-te-
f lu c  t u a t  i on s  in I aLe  I e v e - i s  t h e - u : - u p a t  r e - - am t i e -y e e- o r - ; - -, t o t  . T f l e -  r e , u s e - d  w a te r
us e w i l l  have ad ec-r ar .- r i  ~~r e - 0 e - —  on r e - i r e - ni t I o n . t i s i : , an d  ~ i l . J i t e - o .

( l u s t s

A cl oth :, rv o raise -i-sot P p l~~t e - - - 0’. is  ~~ I t  ‘- - clo t e - - d m e - ;  
- 

~O . ‘itt

e xp l a n a t u an oi t a t -  n e - i t n u n  C o s t  i t t - m r s e - s  g i v en  u l l i t e- t~~i e -. re-~~i - - r s.e - 1 ~ e - u i i

discuss t u t u .
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PART ‘it - - ‘e- e - e- . ,  0 ) 0  P 0 ,Se-~
:

W i r e r  devel  - o p u s a e - i t  c o s t s  .‘s.o u l d  be ~b cu t  S5 m 1) 9 im ol i i e - :  ho’ 2 i i d O
c)lI~~t- c ost s  ~ ‘ e - : i - J  br e -hu ct ~~2 rI- r e - i l  I I-or , c : s m u o s a ,  l y .

T o t a l ,  sle -e- ’:~’ L opmo e - e: ’i. co~~t .s, :-‘l:ici: inc l u d e - - ass o o ’ i , i t e -~ e-i J e-oe-e- n . o lc : o . ’.e-

se - could be- no a b o o t  S2 , J35 mlii t o n  by  2 0 2 0 .  e - I f ’  c o s L ~ ~~~. o l d  b e - - ab o u t
S l/ . :ssil 1 i r ’i  r s . il  lv  a t  t h e -  end  n o ’ t h i s  ~ CO

A l t ern.s t ive t,o ri s cd ~e - r o~l ’ - :m o s f e - o r cv ’s . l : s e - l ci a m i d  .-. . e - I , L or  I. o ui’ -, s

‘Ibm f o e- i c o r i e - s 0: p ar : s pr :i t0 0 - m o l e -  d v  d es c r i b e  t t i - s  ,o c t — i  - f  rro _ i s n t ; o i e - o —

i e - i g  Pyrsomoo t d ~rm-1 haike -c i.ai-oe~~ . The- l ;o u  to rroi.-c- t doe C i t E — b I L l  r r o l e - c t  om o mo
n o t  i n c o i s m e - I r . i - f l I e r 00 - h e - b o i ls t h e - s e-u l a k e s .  ilu , .,  is -’.r o r m s .e - s o e - o  Of

thcoo e-.u I aloes I’ 0 2 ’ 0-iSo e-’ ,.’On ’ “ Oe - e - . I . Sb -sa ud Wi id lIe , oo n e-J o l e -  r’ u l ies  I n c  1- u t —
ius- ,. e-’S O e - : e -  I I c  o , Li r e - - u  ogn i  z e m i . e-:djw i n _ a  to e- iso i a k~~s u :o: e - e-,- r  p r o s e - - r o t
, -s’u , s d t t L o n s  is o n - , o f ~~l~ -. i - .- n t  t o  r,, u Lls to oiue - s t h e -n  at t n e i r  SoOe - -’- e - ’e - O t in .e- ’.’ e-’is.

P l a nn e d  t C o n ’ O e - m o s IO  a n m s t v i o o ’  o’c - ~u ; t r e s  ad ,I i t i , - r u a l  i l ve r s i  : , . r .  fr.orso s t r o atsos
c o n t r ut in g  on t lo ’ s  to  t t e  l a k e - I S .  0 0 1 0 1 5  W I l l .  a c e -- o l e - r I l e -  I . e - u ,  : u : s t u ’ s t’ t Cr

r a r e of u s e - t - c i l e - e - e.

The j oe - t o a st  o f  mo . s i m o t e - o i a i m s i t  tI e - i l a ,5e - 0 -  is s~o o o l ’s z o d as am; i l  t e - r o o t  i ’ -:o
to  m e e t i n g  t io e - ,- s;~ t r r  an. - . e-.,e - S’ j.rr r , t ~c~~L ) f l  the  ‘ - .J,— E R a  :‘- r e j r o c t t e - ’ u n s .  Joe-

s e - I  cOt ide- o ; Re-~ t oe - s  lute-n t— b -it p u t  :., ‘;de- I, was u s - c.. to  e - s t  icomsoate -  t ie -c e c o m s e - e - o r o i
tr oo p —u . t o f  rm.:lint:ale -0in~ Joe l a k e s -  Tile-Sm re -- ’s ’..e- i ’.os — m i d  be -. ~n t e - ’ s r p r e -  to ol

oe- e-l~.~ as a t i m e - C o o - o t t ,  31 i e - ’e - d i c a ’e - f u e - o  u t  t isco re - - l e - s t i v e -  e - m o - u g n i t ’,u d e - o i’ t Il e - ,,

tot o e -~ tS Wh i e-~Iu C h d f l ,t n ~ 50 in  ‘e-- e - :  -or . . i l lmc e-~ t j o m e -~~:.j -: coau i, . Leo L a  ice- 50’ 0ie-.e - t

av a i la b  1 .’ to  -u s. .- l yr i c is;;,. L~~u e - ut i t s  of  r n a in t o o in i r o ’,o t i s e -o s e  i . e-Pc i , t i m e - f r
-.- i - r e - t r i b u t i o e - s  to 0 o r - - ; s ’o  r e - c l on e - s t pr .ocl ’o’t , or t i o c ir  r e - c o t - a t  t ue -sa l .e - m od

i.e-s t , ‘ -- t i c  v o l u m e - n

The f i r s t  a l t o - r o e - n a t i v e  : l f ’ e - O l V n e - ’S ta ’s  e f f e c t s  .- m  o o s e - e - i n t . l i n io l p  t h e - - 190 ms

i n d e -u w s  t o  t h e - ’ l a k e - - i . a nd th e e -- O l j e - . 5  l , . ~~r e- 1 n I  dio p l is t i ite- Pr io r i  t he - ‘ir u c I Lo~ - - .-

and t’Jse- l Pe r  R i v e r s .  T u m e - -  1965  f l o w  of I t o e - - s e  r iv er s  vs -u s  taku , ms t o  b e - ’ t o t s

19 3 1— I I L.e - b a°,’ . r - so-. c . .t e - odi f ie-o e- j t o e  t h e -- 19 t - m 5 S e v e -’J ~ f d e - e- ’ :e- io ;oooo n.- - r ~~ - ‘ l i m e
‘trt ~’s k u ,e - e-  R i v e -  r Ill 1. - wail f e - m r - ’ I . e- r o e - o—ditie - -d t o  l:’ f i - . e -  t e-’ e-- elS E e--h a n .o r - e--- o a h
as ti~:- R~. i , e -o ’o J IOSI  ini- u ;mi l me - t Lor i s  — I r u s h- n - : and  C a r s o n  R i v e - - r I t a s i r , n . and
t_- - o a p r r . t t o e - r e - I  t o t s .  S t . e -~ 

- e - e - I e -  ru ,- O o e - - m ’ v o I r .  e - ° e du n ’-e d n m e - m o i c i r o  , l  on e - i  e - ; m d u s o t r i a  I
W O t e r  r o m ’ ;u i r c r - - e - - m m t s  n h e - l w : m  i n  1 , e- ~ i :b  roe- OtCi0n3 ~ p i l e - i  s o - r e-’ Si 

- SO )  I l S i ’ l l .

the e - e - t f e e -  I. a t  t a  202mj Je -.-:’ _ l O e- ito’ vi e - l,opr,;m-s:t l o t  t I m e -  Irs- t
e - j l t e r n a t i e --’ o- is sie-ce-s:i i n  ‘.i m ,. ‘ .lb s u l i o t l o e - i  On p:i -.tt ’ t i e - i  . , t i i .

,,

e- o~ e-, e i t n , e - O S S

include i m o t - m a c l m - ~ on t o i l  cr 1250  ~~o i m I , . 1 t  , e- ’e- .;p l e - u ’. ’e-~ e- - e - e - t , e - i e - oj  p e - ’t.nda i~~e - t m . i r e - u

a re e - le -- 0 1 0 4 ;u a t ‘ m i ll s h — i  toO 15,0 .3 : 0 1  L~~i o -  u n n d  h ’ !  1 - . - r  ~- i l l - tO O j ok e ,

Tite - -  se- com e- I a t . t t r e - 1 , , L j r .’e u r s ; i i m u t a i r - o-o I i ’  Yto  l ot - se -- l eve

an a l - - s i s  ,‘ lw, S t O v e - S  Ut e- e - i ’e’s~ .s .  , 0 r  f i r e - t  ~s a ru ~~ , m . t - ;  t i n

I ro ii is tmd i - e - t  r e - d u o  t I 10 III ‘ i p m o  l o o m  W e - it i- I’ lisl e- I - p 10 0  d0- ‘-Of t  i t  l i t  l I S t 1 Oh S

tOO r ,e -li I l 0 ~ ,, 10 1 i l i ’  90 .2  1 i I~ le - ‘on I ~ . h i t  St ~~ , I ‘ I , , e -  e- - i e -  c cr 01 , - 

(e-~~ f i.e - tO b 1 202 1’  o ;  m o e - ’ o o : ’ o i i f l i u o ’ t t e - i 5  1’’ U l m ( e - U  e- 
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To Wl,I1VZe-’ the - c f i r s t  s t a g e - ’ , t i I O  a d lu s t :o , e - - e - o t to e - n re - -cue - e- 19b 5 uses WuS
made in d i re c t  p ro~le - - m - t i on  to t h e - r o e -  uses .  For e x a o o e - s - l e - , a ‘u se  w h i c h
cons umed 20 p er c e n t  tie-c t ot a l  dep letice -o in 1965 we-cold bear 20 per-
cent -of the - redo- tO ion neces se-ir to m a i n t a i n  the  1965 l a k e  l ev e l .
t h e o r e t i c a l  impact , of  t h i s  s t o ip e - . , in 1965 of m a i n t a i n i ng  W a l k e r  L u k e -
a t  the 1.965 level is sIse- :-w~n as h’— i .  The i m p a c t , of t h i s  f i r s t  s ta g c - , a t
the  1965 ir e -VO l  o f  deve i uoi’o e -e - n t  on t i e - e -  Tru ckee R iv e -’r sys t e 000  was anal yzed
in two we -sm -- s .  The f i r s t , de s i g n a t e d  P — 2  in the t a b u l o t t i , s m e - , i s  based  .u I’i
1965 pe r cap i ta u se - sm r i t e s , f r o m  a r e - oiuced supp ly ,  o m o s i  r e - P l e c t s  an
ine-me-.-diat .e-~ reduction in population . The second , P—3 , reflects the
decreased household per cap ita use rate , indicated in the - Subreg ional
p lan , and increase-id use of ground water.

The second sto dgo - , h—ti and P— -I , shows the  economic  e f f e c t s  of m a i n —
t o u i n i o : g  t ise 1965 lake l evels in the ~- c o a r  2020 .  The v a l u e s  s1~owmo are
r e d u c t i o n s  f o r  t i l e -  .1u20 level of d e v e l o p m e n t .

The f o l l ow i n g  t a b u l a t i o n  shows the  a n n u a l  r e - d o : c o t i o e - n  in O B E — E R S
l e V O i S  of de - ’~’ e - l e -e-pm en t .

Alt erm :atives a Totool gr oss 
- 

s u b p u t  . Em2,I ’s-r o e - n t  s~ lotion
, i,, u ’j O u j o o j iar s ’) (man —years)

b a l k e r  Lace-.’
h—i (2020) dhc ,000 3 ,000 7 ,000
-1— : ( 1 965) 6 ,300 400 950
11- 3 (2020) 286 ,000 3 ,300 8 ,300

P y r e -m i d  Lake
ie- — l ( 20 2 0 )  1,295 ,000 62 ,300 156 ,000
P — 2  ( 19e-14 294 ,000 23 , 700 56 , 800
P — 3  ( 19 6 5 )  106 ,000 t , lOO 1.1 . 700
P—4 (dOol u) 5 , 898 ,000 106 , 000 20b ,000

e-\ r c e - o o n n a i s s a n c e  irove -~~t i g e - o m ion , mad e- as a p a r t  of  th e -’ Comprehensive-
Fr , i m ’o i ’w , , rk  S tu d y , hoe - s cons ide red  t h e  t o - o r e - r I  a t i on  of ol e - s a l ted ocean scale-
by e - ’ e-.r c e-.e - -m n c e -  , t o e -  s u p p ly  t~~o e -~~so lakes. Ccm -e-t s , in i 970  d e - u l l a r s  , are -- in tIse -o
ma g n i t u d e  ~ e - t  300 ;oo- r o c r , . ’ —  m -o ’’t

b’e a t i , e - - r o s - d i l L  a t i o n  is anot hi-r possibilit y being studied .
A l t h o u g h  present i’ o m e - ”s l e - d o t e- ’ in I. t u i s  , s r e e - e -  is l i m i t  e-’d , ae - sd l eg al  Ciue ~~t iOflS
o i o o C e r t . : i in , c o S L ~ of  ~ l . 00  to $ ..l .00 p er  a c r e — f o o t  oma v be- possible. A
p i l o t  p r o o e - r i i m  is  p r - s e n t  lv  b e - l og  c o n d uc  t e e - I  e - u r s d e - -r 1 ,11’ d i r e - c t  iro n of t i m e
B u r e a u  of R e c l m i m o o a t i o n .
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The position of the Secretary of the Interior , W I  t i e -  r egard  tcu t i e - c
preservation of P’-r a ;n i d  and Walker  Lakes , is ti -at t i l e -  D ep a r t o -u e - -u o r i-s
comm it t e d  to d e e -.o e l c e - p ie -s g a m o e thod  of preserving the lakes. This f a s t
is demonsrrat-.od 101- 1 1 --S P y r e --i s i s 1 I o] l e-Sm T~~~e - o Force and its objectives and
by other ae -ot ivi rt e s e -o f u h i  s De p a r t m e n t  . /

The- l”.’re - e - o ’o l d  l a k e  j o I S t ;  i-’o r e - o t’ is omoaking an intensive stud y of
F~~u e - c k e - o e -  R i v e r  and le- ”ra m i d  Lake -  pooh C e - O S . Several  a re- .e-s h ave bee ’s
selected for study as p o s s i b l e  va’e-~~ c-f augmenting present supp lies.
Some rem -our t s have been published and the others are scheduled to be
finished before toe - e - T iom sl°. Force makes its r c o o o r t  in December 1971.

A n  E- c o r m m e - n s i c  anal y s i s  of a] t e r - s a b i v e  water uses :  is p r e ’ e m s t l y b e i n g
c o n d u c t e d  by th e-0 Economic Suh:- -.sroiro itt e e of the fe - sb F o r c e - .  As a j o e - a r t  of
the -  s t u d y ,  c o m p a r iso ns  w i l l  be uo,;ode- b~~ts.’oe-e-n agricultural and
recreational bene tits .

Tiie Be- tterment Studi e -s S u b c om m i t tc - e has made se -us- er:.l recommen dor—
tions of ways to augment the water supp ly to Pyramid Lake . One with
possibly the greatest i m sop ac t is suppression of evaporation frcroo tbe -~o
snowpack.  N o cost  f i g u r e -  s are-c ava ilable , but a pilot stud y has b e - e o n
proposed. Ti e - ro y  o u r o  a l so  making an improvement study in t i m e  F a l l o n  . . t s ee -.r .

The Gro o smon d l-dse- t, er ce-jbcammittee has  r e c e n t ly  pub i  i s t e - e --d a r ep o r t
r e l a t i v e  to mim i c5  ar o u n d  water in nearb -c v ol leos . The-jr i-ore --I is’
e s t i m a t e  shows a cc’n~~t of about  t-lOO m i l l i o n  to m a i n t e - e - i n  P y r a m i d  I ,oe - ’se--
for 30 y e a r s . 90 that time , t i e - c  nearby ground—water basins v-’uld f e -
essent ially depleted. The-’ costs for s o m a i n I d ro i n g j -, a l k e r  i .ake b y simil a r ’
development may be about ~3O million. Other Task Forse- stu dies
concerning ee - - ,o n-,umuics and wate - -r rig hts hm v e not roe -e - t  been published.

T o e - u .  j~~1i ~ e - u b  r e - g o  en

The Tono pah S u b r e - - g  I ‘fl ‘ o c o n o o e - ; m v  is p r e - o d e - o o o o t n a n t i y m i n e -- ral oriented .
A g r t c u i e -o e - i r e - -  i a l s o  i mo o p’ - r t.-m m o t , and t h e --s -- two are e xp e c t e u i  to  re - om m a i mo
predo m ius sm r - t t O re - ugh 2 02 a . Thi s ~n

~hroog i sors is the second hi ,g l i t e - s t
prod uce r  oil m i n e - o r a l s  and o n t a i l o m - l  near in.- om~e-— tl~i rd of  th e  g r a z i n g  lu o od
A large nuclear to-sting fo’mc oilitv , o c cu p y i n g  60 p e r c e n t  ot ’ t h e  m i l i t a r y
land of the  Re - g e - on, provided a s u b s tan t i a l  s m e - e - r e  of  t I m e -  sub i  e - - g 1 e -’Iso ’l
economy in 19’ e- . The S u hr o g  on d ep en d s  r i m o o a r ~ I 

~ 
on grm ’um o e- l— w ;i I c r

1/ l o t t e - r u  u t  ~~~ 17 , 1971 m d  J u i ’e-’ 22 , 1971 fre - - r e - ; n e - or i s o n  I nje-scie -,
ASS Li- u t  000 t. I- ’ .-, . r e -  I ,-mrv ot I h u e - i S  Icr’ u - , be , l i t  . B. J . lois . r e - ’ . c o eh i a  i roo s n ce -I
G r e a t  i l a 0 i a  Pc - g b - u  SF111 , and i e t t e - - r  o f h e -toy 17 , 1971 I r e - r o m e -  s e - I t O  isoni I c~o m i c h
As s u - ° t a n t  Se e - - r ’ .- t . i r - .- e-o of t l e - - m -I t e r i , - e - r , ‘ c l I t . Re- be --rI D .  S ’ t i t s e - - r , A lt or e-v
at I , ,iw , Reno , 1-2 ‘v u (I I
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supp lies for most uSe -o s since i t  has no m a j o r  r i c e - r e -’ . Al t uuL u ug h t O e

population is projected to double by 2 02 0 , th e - l- ub ’ue - c i e - on will still
be tite least densel y s--c p ul at tmd.

te r Resources be-ye le - e - p u . . e- a

je-lanned water withdrawals will increase 225 ,000 acre—fe --et b’s di’s

e-e -cu i dep letions by 133 ,Uuu acre—feet. These are s ims - ow n in Table -  91. Tl;e- o-
additional water Iui-r pe- lY s-ill be developed p r i m a r i l y  f r e - o r o . g r e - u u u d  w a t e r .
Irrigation will e-: e- s n c in u e  to be the ma jo r  use a l t l ; osuso i ,  l b s  p r o p o r t i o n a t e
share of t o t e - I  dep letions will re-noath abe - Ut  65 p er :  e - : m s t .  I r r ig a t i o n
water divers Lame - S will I m m e  r u a s e-  by 133 ,000 acre—f ee-t and dep ict  i . e - o s  by
70 , 00u )  a c r e — f e e t .  The longer growing season In tin e’ s e - e - u j l i e - e r n  p a r t  of
t I le-o e- S u b r e g I on  nov a t t r a c t  r u st of t i e - i ’  p l an n e d  ne--v cr o p l a m o d .  I - l at e r
supp lo-e s  t o r  t h is  a d d i t i o n a l  a c r e - - a p e - -  ~cald come f r o m  5c e - - u i e - e - i — w o u t e r
diov e - le -oo sm ’no ;s . t i e - c  p l amnmu e - oe - I  irrigat I e - n  water use is sIm e - e -v -~ in Tab i.e 9..

TABLE 91. ; e -~~~~~e- ç \ j [~ WA lER L’ aLS — I0be-u }’Aii SUBREGION

______________ 
l e - r e -- a t . Basin Re: ion

us e- -

Isoc el use- 1965 1980 2000 2020 1963—202 ’.-
(1 , 000 a c r e - — S e c t )

I-l i t Ie - dr mv o e - I
M u e - i c i a s , & :ndustrial 13 18 27 42 ~ 1°
Thermal e lec t r i-s power 1 1 1 1 0
R e - - c  r e a t i e - s m n  1 1 1 2 + 1
lI t .nera  Is 114 29 36 52 -e- 3S
Irri gation 419 453 506 5 51  - 133
Fish and sl idli t e 61 55 53 8~e- ± . 2

To t a l  509 587 656 731 ~ 225

i ) e - r o j e t ; - e - m~~
l’lme - ruici p .il -t industrt.al .3 -1 7 13 10
Thermal  e l e c t r i c  power 1 1 1 1 0
Re - - r e - - i t  ion 1 1 1 1 0
Minerals 10 20 25 -11 31
Irr igat ion 234 250 2 5  3u .
N ot e -  u r r i g - s a t ce-I wet  meadows J -.0 U 0
1-1, - re - ag ed fish ~, s c i l d l i t e  L I  85 o n  ‘ob II —.
R e- si -.’ r y e - - mr eVap or a 1  ie - sn 1’ - - ,

1

Tot - - 351 40; .35 .Sn .

I l b
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TABLE 92 . PL AN NED IRRIGATION WAllOP USE — TONOPAH SUBREGI’J%

Great Basin Re c i a : ,
19 e -

______________ 
l9 ’o5 1980 2C oOu 202 0

(I ,00u acre-feet) 
-

Diversions
P r e s e n t ly  d-on ’eloped

cr op tat ndJ e-’ ‘119 449 489 528 1-2 9
New cropland — 4 17 24 + 24

Total diversions 419 -153 506 552 ~ 133

Dep ].e taons
Presen t ly  d e-e-j ’~e1opec.e -

c rc p lan;IJ I 234 140 2 7 0  2 93  + 59
New crop lc- e - ; d  — 2 8 11 + 11

Total de ie-etions 234 250 278 212 ~ 70

1/ Includes water for id1 e-~ land restored to production .

W a t e r  deve lopment  depends  p r im a r i ly  on gre - s e - n d — w a t e r  r e s o u r ;e - o ,
some flood detent e - on , and develo :mmcnt of secondare-e-- stre -- am :o~~. Secondar ,
s t ream deve iop e -oe - e t s t  is ce-co stl y short te-rm regulation ste-rage . Table 93
shows to Ot . - facilities associated wi th water resource development. These-
f a c i l i t i e s  inc l ude d e e - o n - h o p i n g  the  s i u p l v , c oe-o’s e ’e-’ing i t  to  t i e - c point of
use , and treatm ont. T l u e v  do not include those associ,.ite - o d directl y wi il.
water use.

TABLE 93 .  FAC I L I T I E S  R E O P I R E D  -TO D EV3OI .OP  THE l e - L A N  — T I b I ° P A I I  S U B P L G I - ’L

- r e - u t  B a s i n  e- .-
19 f 5  1980— :000— 1 90 1 —

Faci . l~~~~~ U n i t  1980 2000 2 U 2 0  202 0

Surface water srorageu± ” 1000 A F .  7 50 .3 130
Ground—water development 1000 e-IF . — — — 205
Drainage 1000 acres 1 1 1 3
Water t r e a t m r m e - e - n t  1000 AF. 1 1 2

Waste wat er treatment 1000 e-.F 3 4 8 1

1/ SpecIfic flood control storage-- °I e- t \’ .

la ter re- qr e - i r e r o e t u t s  s i ll  e-o e- s upp i. le e - I  ho  p i e -  .Ao r i -5’ ~t e - - t  d e v e l o p m e n t
which includes extensions of existing systems to m o r e - ’  re --crate - - . o i t ’p o  O e -

‘i’he- t i m e -  imp i n d u s t ry  now s ; Se - m S fe-o t I ,  - : r t ’a ’ e- and g r e - e - o e - n d  we-e ter , b e - u t  f u t u r e
expansion of  t h I s  use is planned t o  c- - roe -- t r ~- r’o e- :re -’ m o d  water.

l l t~
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Land Resources Development

An important use of land is for military and related purposes.
ibis land use is not planned to increase , but is significant since
ge-re-ce- rally it is not available for other purposes.

The major  ( b inned  land use increases are-- fish and wildlife ,
outdoor recro,.tior., w ilderness , and scenic. Grazing land use will de-
cr eas e by 601 ,000 acr es , although increased production of 215,000 ALNs
is planned on the remaining grazing land. The p lanned land use changes
a r e -  shown in ,a h l e  94 .

i’AB l.L 94. PLANNED LAN D USE REQUIREMENTS — TONOPAFI SUBREGION

_________________ ______ 
Great Basin Region

1/ Change
Pr in~~~~~1 use— 1965 1980 2000 2020 1965—2020

(1 ,000 acres)
Irrigated crop land 190 190 193 194 + 4
Dry crop laxe-d 0 0 0 0 0
Graz ing 20 ,232 19 ,948 19 ,817 19 ,631 — 601
Timber  29 29 29 28 — 1
Urb an ari d i n d u s t r i a l  18 18 20 22 +

O u t d o n e - c r c e -r e a t i o n  141 392 495 657 i- 516
WIlderness and scenic 34 420 42 0 420 ~ 386
Flood control measures 1 8 17 25 + 21~
M ilitary and related 2,964 2 ,964 2 ,901 2 ,9&O. 0
he - li ne - ra I s  133 235 2 7 2  320 -4 187
Fish and wildlife ’ 815 1,311 1,430 1,5.19 -

~ 73 - 1

C l a s s i f i e d  wa te r shed  0 26 43 60 i~ 60
Transportation and

utilities 77 86 93 97 -
~~ 20

Water control reservoirs 2 3 5 7 + 5

1/ Multip le - - :1st-a of land are made in most categories.

About 7 ,000 acres of new irrigated crop l an d  and 11 ,1.001) ac rt.e- s a
idle land will be brought in t e - p r e - e - d u m c t i o n  by  2020 . i h u o t u .- a re  s i e - o w o i t s
Table 95. This will replace part of t h e - c  pre - e -d u ue - tion lost in the Central
Laho ntan Subreg ion to urban and indust r ial e x p a n si o n .  i’ht - na~~e-e - r  cro~— s
w o u l d  c on t i n u e -  t o  be l o r e - a p e - .- c-r e p s , a l f a l f a  and fc e - e - e -d g r a i n s , w i l l :
increased p roduct i e - e - r t  of e - e - i  falfe -i st- e - - d.

120
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TABLE 95. PLANNED IRRIGATED LAND DEVELOPMENT — TONc e-3~AH a L ’B R E C I ( C I

Great lla-a -.ms Reg ion
Change

1965 1980 2000 2020 1965—2020
(1,000 acres)

Prev ious l y developed land 190 190 190 193 —

Loss to no-t ie -e r us e- e--e-e-~ 
/ — — 1 — l — l — 3

New land de -v- - J c o p r n n - m m t 1-~ — 1 4 2 + 7

Net d e v e - o l e - p c - o I  land 190 190 193 194 + -‘ e- -

Idle. land re m a i n i n g  15 12 8 2
Productive land 175 178 185 ~90

1/ Values are incremental amounts. 
—____________

2/ Idle land restored to production .

The w a t e r s h e d  treatment program associated w i t h  the p lan is shown
in Table 96.  The t r e a t m e n t  on i r r i g a t e d  crop land I n v o l v e s  im p r o v e r o o e - -n t
in drainage and water app lication while the pr- a ce- r ae-os on forest a n d
rangeland is p r im a r i i - e-- reseed ing and protection of f r a i l  l ands .

TABLE 96 . WATERS h ED TR EA TMLN ’i PROGRAM — TONOPAH S U B R E C  iON 

_____— - 
Gr eat  h e - e - s i o o  R egi o n

1965— 1980— 2000— 1965—
Land r e source  1980 2000 2020 202 0

(1,000 acris)
Irrigat ed crop larid 34 51 28 113
Forest and rangeland 3,600 4,580 2 ,760 10,9.0

Total  3 , 634 2 , 631 2 , 788 ll , o ’3

~~ Othe r  Resources  he--ye- ico j :se-~mm t

The flood control plan includes 130 ,000 acre—feet of reservoir
storage , princi pally in small structures , and improved flood
forecasting. The flood control p ie -o rs elere-ents are -c ~, l o e - o w n  in Table 9’ .
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TABLE 9 7 .  ELEMEN ’I ’ S OF IOI i .  }~~O(iD CONTROL F e - A N  — ‘l O N c h e -AH Si’ E RE - 

. ~~~~~~~~ 
e - s -a~~~n k c ~~c : .

1965— 1980— ,
- e - ( - ~~~- I 9~ —

Elements UnIt 1980 2000 2L e - u 2020

Reservoir capaci t— .r 1000 AF. 37 50 .~~~ 130
Channels miles 0 2 .1
W a t e r s i t-e-i t r e ;i t m e r it i/  1000 ac res  o3 2-. ~~~-. 7 1
Flood p lain re -m n ci -1oe-e -me n t No.  areas 2 0 0 -

1/ Also i n c lu d e d  in w~. te r shed  t r e a t m e n t  p r . gr i : : .

T i e - c r c  are m e - u t  f i c i e e - u t  land a reas  to s a t i s f y a l l  p lanned  r c~ r e -.- e - t  ion
through sub stitution of re - e --reation Class III lands for other classes. -

‘
The Su b r e g ion c o n t a i n s  v a s t  d e se rt  a r e a s  w h i c h  r a n  s e r — .e- e- - as w i l d e r n e — s .
a l t h o u g h  i t  is r e - a t  ge -n c- r a l ly  co n si d e r e --d i mo t h i s  c l a ss i f i c a t i o n. Ti e- c
. l i s p r o p or t i o n a t e l v  large water—based recreation demand can be met -. o i u l v
by s u b s t it u t i o n  of l and—based  r e c r e a t i o n  a c t i v i ty .

Additional waterfowl habitat development is p ie -ta m e - ed in the - e- rthern
part of the Subreg ion du e - r i me - p  the first t ire -se f r a m e . .°e -d d u t i o n a l
faciliti es rite-) p l a t e - m d i t o I - rOv e - ore - o t oIe - t  of bi g game habitat w i l l  satisfy
local hunting demands , but not those iron :  p o p u l a t i o n  c e n t e - ’ r o o  o u t s i d e - -  tEe - e
Reg ion .

N e - i new powe r p lan t . s  are  p l anned .  The i n t e r t i e  now b e i n g  e- j e - o s t r u c t —
ed ac rc - s s  hu e- ca and wes te rn  Utah  w i l l  p rov ide  p owe -- r  f e - o r  m i m e - f r o g ,
agriculture , and other uses in the northe- rn part of t h e - c  S u b r eg i o n .

Some munici pal water supp lies will be - t r e a t o e - 2 , p r i n e -- i p a l l v  to
remove objectionable trace elements. St e- e- ondarv t r e a t r : e - e - n t  of  e f f l u e n t
from all muni cipal and  cost industrial sources is planned.

E f f e c t s  o f  Deve lopment  to M e et  the - Plan.

A r:e -ri~~or  t i  t e n t  of  the - p lan will be - d e - v e l o e - p : o : e -  ro t  of the :r’ cund—wate -r
resoe-lrces. Development r e - i -  be constrained by ‘e-’ e - - r v  low p rec i p i t a t i on
and small annual re - -  h a r g e  . In t h e - i  E l ’ c— i-l e- - ( ; i l l  a r e - - a  roo t ne - -rd je- ce - -lo p e - re - cu ts
m ay be cons t  r e - u i n e - - e-1 b y t i e - c  l i m i t e d  w a t e r  supp ly .  M m m c  and e:-e -pu rt ing
ground water fr cm r one of t O t -  S- . u t i l e - - r n  v a l l ey s  of  t i e - i s  S u b r e g i o n  h u e - a s
bee n p r op o s e d  to supp ly  m u n i c i pal  and i n d u s t r i a l  w a t e r  f o r  t i e - t o  r e - u i - i d l y
grow i ng Las Vegas e - i r e - a .  This we--uld re - s tri o t l o c a l  d e v e l o p m e n t  f o r
i r r  g a t i  ce - u . Anoth e r  to- i f e c t  of t i e - -  p lan is t h e -  o o u e - p j o r  d u a n e --e s  in land
use- . Ab out 10 percent of t i m e  l and  a r e - a  w i l l  be m t  i i i  .red f o r
recreational activit he - -; .
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~Iosts

A surrmm ary of t r a u o s e w - o r h  p l a n  c o s t s  is p r e s e n t e d  in T a b i c  e - / d .  An
exp lana t i o n  of the  var ious  cos t  i t e m s  is given u re - d e - r t h e ’  r e g i o n a l

~o t e re - d i s c u s s i o n .

W a t n - r d e v e l o p m e n t  e - : u.e - s t s  would  be about  $56 m i l l i o n  b ’- 2 0 2 0  and
O h e - t t R  costs would be - abe - cu t  t4  mi l l i o n  oin re - u - e - ll y .

Tot al d e v e - o l o p m e n t  cos t s , ‘.-iui ch include associated o i e - - v e l o p m e n t ,
w o u l d  he -  a co ut  $2 16 m i l l i o n  b y 2 0 2 0 .  OMo R - :os ts  w o e - a I d  ice-- about
$15 mil l ion a n n u a l l y a t  L i e  e-ie- d of th i s  p e r i o d .

Le
~~~~ 

and institutional Cons t r a i n ts

Th e-. d e - rc e -e-lopm ent of a f r a m e wor k  plan n e - - c e s s i t a t e s  c o n s i d e r a t i o n  of
lega l  ama. i n s t i t u t i o n a l  c o n s t r a i n t s .  he -- w :e - t e -e - r  I e - n -o of tie -c State’s in
the  O r e - u t  Ba~ in Reg ion are based on the un propr ie -a ti am e - doctrine . The--v
do n o t  r e c o g ni z e  r o u a i r m t a i n i m g  s t rt - an l l -j w s  or I e - k e - -  and r c - s e e -r v c e - i r  l ev e l s
as -m b r - e - e t iclal  u se .

Exis ting statutes ro gal m it i re - 4 c o i n i ng  of g round  v at e r  mus t  be
clarified. P1 i r e - - e- -d m i n i o n - of  go .  o e - u m d  w a t e - -r  in some a r e as  is ve - : - - : e c : e - u r c
to t ee-c t p e - o c i e - - . c t e d  - r e d s .

th er e  are no effec t. ly e  r e oe , u l e - m t i o n s  w h i c h  ro- r e- . - c o n s t r : au  t i c n  in 0

f l o o d  p l a i n  or f l o e --u prone a r e -  : - : . Re ce -uh ition ce-f d e v e h e - o r e - m e n t  i c  f l o o d
p la in  areas  is nee -- es e -e -a rv to  ree-e-ne - e - e-o flood damages.

The S t a t e s  f e e - I  i t  lo i m p o r t a n t  f o r  the  P e -e- I cal  c-.- v e r n r .: e - c n t  to
q u a n t i f y  i t s  w a t e r  demands f o r  e - e - l e r ; m i  l e - ite - e - tS. i L l s  p r c .h h ~~o-o , coup led
W l t : e -  Li me Lick ct a l e ga l  r e - - o a f  r e - - o ose -re - t f o r  t i e - c  Fe- .- d e r - - e - 1  gov e re - e - os o e - e -re- t t o

cone -p l y w i t h  s t a t e  w a t e r  laws , c a r m s e - - s ce-sc e - - r t a i n t v  ir e - s t a t e - :  o c a t e r
p l a n n [n g . F e d e r a l  l e g i s l a t i o n  e s o . ;b l i s i s r m e - p : e - e - e - t i c n e - m l  l and mu se polici es
wou ld a l so  a i d  in  s t a t e  n l e - u a m e - i n e .

P o l l u t i o n  s t a n d a r d s  f o r  a i r and w u t o r  te - e - - c e - i  0 o u r t  h u e -. r r e e - - - - u r c h  and
m o d i f i c a t  t or e - . Ire - oom aru~ e- ices , e x i s t  h e - mg ~ta ; e - d :e -r d - o  ar- . i- r e  I -cue - tO
a d e n j a u t e - ly p r e - m t c c t  a i r  and w a t e r  ~o m ; i l l v . Be - ye - i m e - s  t h e - - n e- eu to r e - c l  SC
ex i s t  i n c l aws , t i e - C e -  i S a nee-- e-J i c r r o p e r  e - r f c r r .- rroe oit

The i r u t r u - — t a t -  ran sfe-.-r at  se-- ; e - t e -- r  p r e s u m e - t i c  ie - - ; m - e - s  t h e - i  a r e u from
wh l - . h u  w a t e r  I : -  t a m  mm w e - t i e - n a t  legal  p r o t e - - - i o n .  Pr - t e e -- L i ce - r e - ot e - ir e - - oS of
origin in p o s s i b l e - -  u t u r e -- t r an s f ~- r e -; of w a t e r  i s  nc e - : e -e - s sa r v

12 3
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st a~~ u e - u; C t S t a t e -  O.ster t ians

F a r e- cl . .~t t  e- on of L i u C  f e-hi :e --t P t s t C  W a t e r  Plan enta iLs  a t h r e e fo ld
program of ste - s e-cc’ t o  e-°’.i .iI i~st  e t . oe -  w a ter  and I e - : e - ’~ ros000  m e - S  , d e t e rm i ne

: 
presen t  and f e -e - ie -~~~~e- w a t e r  and l a e - .l o n  e -j -P s . ie - o J  f o r e - -u l a t e  p lans f o r  t i e - u -

o r d e r ly  anc opt  imu:re - e-i V r O  I . . j ’ t I C .~ L e- ., e-: t h e s e  re- s o u r c e - - s ~ o ole - Ct  f u t u r e
needs. be-i e- P c d m e - a  . e - 0 1 0  - t i t o o n m c ~t i o m o  Qot t he  o ’ater a tO J  r e l a t e d  l and
resources e-re being pro -c l l- ~c h ’, a s n - r o e s  of  s t u d ie s .  r l~~e- d a t a and
ln f o r o . - e - t i . c m s  s r I : .o. th - e-e studies , in c -le - f e - f l e - 0 e - e -n s- - i  th t hat  p r ov i d e d  by
Cu re - m P r e - r I e r e -~~e - ’ - se ° r .  u r e - u - w e - o r k  s t - 5drc - s , w h l i  se rve  as the ba s i s  f o r  f-crmu Io—
t iors  ce -f t. le - e - -  t~1j me - . i m m e  Bear  P.i v e-e -r S a si n  1 f l’0e -S t i~’, i st i  a , j o i n t  F e d e r a l —
State W i l e - r i v e r  St .e -mdlePe -, W e s t e r n  L m u u t e -.oi S t a t e - o s k o t e r b e - 1: u mo s t c u d c , and
t i u e  h d a t - i-Liter  Res e - u r -cc s t a f f  a n a l -~-~~is o f  p a r t i e u l e - m r  p r c - i e c t s .  w i l  I
also c r e - o v i d e -  d e t a i l e d  i-npe - : t  to t i e - t i  p l a n .  This p lan , w I e - i c h  is D e i n g
prepare - i  b e - - t h e - u ‘-a aho Water  Resource  H o  I . s s o : i u e d c u h e d  t o  be
-o o n o e - i e t e d  in t he - - l a t e -  1o170 s.

Ih e  S t a t e  ct  Nevada , D iv isio n  of  i . e - t v  R e s o u r c e - e - , i s  now r r e - : r o r i e - og
a S t e - a t e ’  W a t e r  P l an  under  the u n c t i o n  of t h e  S t a t e  Engineer. Worm on
the  pl an t m u s  b e - e n  l ure - ie - -d s i nce  J u l y  1 . l9ot ~ . Scon e ce-f tim e-c basic da ta
is b e i n g  p rov idec i  b .  ce - r m p r e h e n s i e -.—e t o e - soee - eo r s0  s t u d io - . . - r i - -u t e-- f i rm s
and con s u m  e - a n t s , F; a . . -r a l , are- ic State .o gen c es w i l l  p r o - v i e - l i -  d at a  t o
s o m p p i a : : : e - m r t t  w e - - r h  m i m m a c -  b y t h e  D iv i oe ia e -r ,  p lan n i nc  s t a f f .  At  t t e - c -  o r  e s e n t
t ime , t im e - p l a r e - r : i n p  e f f o r t  is in the final S t a g e - c s of cucm p l e ti ue -

r ese-e- . ; r e - o c o  ~m -  ~il ab tlite - - ane-i re - s e - c i n v e - a t o r i e s .  P r - - j e c t i - - ru of  e-I~ iOu arc-as
of ona t erm t t e -~i I -Je’:e I -s p in e-- n t. is underue-av anie- p i e - o r f o  orrool h a t  l e -ru e - vh 11 . I I  00-0

The p late - is sclte ’ e - o u ie - d for comp letion by J u ne  30 , 1973.

b° r e - ’.-u r a t i n - m o f  L t a h ’ s x m s t - r  p l a t e -  I s  n 2 e -~t t m e - - h e - r e - .  h e - n a .  P tn

Div . s i an  of W c i t r a r R e s o u rc e s - . W on0: of  t m : -  p l a n n i u r o r  s t a f f  I ~. e - e - e - - o re - p
e - e - ctsrfle r e -L ..i by 1roi e - r :iI and  S ta t e  u 9 - e-ccl~ S e -s . A r s m o o r t  a ro o t e r  r u - o u r - c e - -

development and .re - ie - O e- ~ g o a ls  and o b j e c t i v e s  h e - m s  oe--e’ru p r e -. m e - ar e - -i -

w e - m t e - - r  rte - o - a u r c e s  i : m — ! e - - m m t . or - v i s  m Om o n l y  c o m e - r i - l e -- t e -  . I ’ r e - M e - r . t  70-i t ct Uses- S e - r

each c f  the  t e n  h v d r c h ’ g m c  l i r e - a  t e - a v e -  b eeo  3et to suer.. . Res e- a r — u- at- icr-
r e - -  b ased  ismo St~~L e  pe - sp ul e - :ti on i ou- s e-c000ur’te -a pre -e-j e e - t  s a n s .  Pl ot - ce - e - re - r r r ,  —

hens~ ve t ramtcwe-rr ic s t e - - a mes , in moe - o ut rti- t3fl Ce - -S , m e -m e -c e-- l- ee -.e - e - e - uuO t,lSte -:i it w-ot: -
S t a t e - -  dat .i  . F o u r  a l t  e- e - r o o e - L S v t c  r e s e - o r c e  d e - - ’. e- j i0 :e-t5 L h e - L a i r s h e - a r .  t i e - e -  a
f o r m u l a t e - m e -. I u e - - e -e -e p l a n s  e- ° r e - - d tse -o usse-md in  a r e- p e r t  s u b m i t  t e -. e-s to  t o e -
1971 u . e u t i . s l it ur e. Al tec a te - e --e -- - -e - - e-- ir  p e r i o d  u f  i :  — e - le - t - tm m s t t t d v  a j o e - a l
p lan w i l l  be pr r s ce- -.i r e d .

in ie - e - I ‘: of I Sb e-’ , ~~~- -s al roe Ia i t  s - i c  m 1 7 0  - s i t e - -  r Se - _ r e - m e - n p  o r e -  o r e - ion
unde--r t r u e  d r e -~~e-e - t i se -n 555 tu e - c S t e - 5 t e  Le - l e - . o L u m e . r .  . ‘Ce -) fl m f l k ~ S e -  mit e-. e- L i n e -  .3

b a - in — b y — b a s i n  a p p r a e - e -- l m  ‘.Ci e - ie - ri e - e - m t e -  t o  s t o s e - t e - .  t e - - l i e -e -w - e- b \  are - a n m m m l v s i s
of a l t - - r e - m o t e  ways  of  de v e t o p n e - - u t .  l i e - u  p i e --m o e - i n ,; e - , t o m  r w 1 1  . t i  f e - re - -
p rogr a 1000:  o l  s t a t e - , u - d r - c a l  . m e - r d  a t  m o e - a t e - -  - 1 s t  i t i e s  t o  5 - r e - - V i e - S e - -  m i s t  je - ’o r ;’.h
i n f o r o : e - m t i u r r  f o r  0e - ) t -re - 1 e - r s t i c f l  :51 5 5 - a t e i- c: Plan . .!- e - -  p i e - s n is-

tn-tm t. e - tive lv s c i m s e - d r i r - u t  u s c  c e - a b e - l o ti o n m e - u

L .ha
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Tie-c plan presented in Part 0 is o rI e nt e d  toward  m e e t i n g  the
regional  O B E— E R S  a llo c ar iorm s 01 n a t i o na l  n oe d s .  Seve re - s i a i t e - c r e - a t  m e - c e - -

means of se--ttsfving these-c demands are discussed below under the
head ing ,  “Al t er n a t i v e  Means o m  Me e t  tr i g O B E — E S S  R e q u i r e m e n t s . ” TIm e-
subsequent  J i s c u s s i o e - e -, e - e -U t er n a t i v e  Levels of Development , Is
directed trowe -m roi possible deviations from the OBE—ERS p roiect ions.
These d e - -e - v e - anie - e - n o ; se-e-ould b.c considered t u -  tie-c en ot en t  t h e - t v  may b e t t e r
u t i l i z e  the r e m a i n i n g  w a t e r , l a nd , and o the r  resources .

The r e g i n o -m a l  i n p u t — o u t p u t  model was developed pr im arily for the
purpose of comparing a l t e r n a t i v e  levels of o u t p u t  vi t h e -  ‘e-he OBE—ERS
p r o j e c t i o n s. F o r ty  s e c tor s  were  i d e n ts  P i e d  as compo m e - c m e - t s  of t I m e -  m o d e l
so tha t  a l t e r n a t i v e  levels of  deve lopment  w i t h i n  are -v of t l ~m .c d e f i n e d
sectors could b c - m a e - o r - a r - c d to th ue OBE—ERS level. d i r e ct  .iue - d i n d i r e c t
c o e f f i c i e - e - i m t s  we ’re  d e t e rr ined f o r  omi cue - sect~ e - r .  l Ie - -vu lopmer e - t of these-
coefficients permits analysis of changes - I r e - p i i ’- s ica l  i n p u t s  by sector.
C h a n g i n g  one sec tor  a t  a tiie - e - e - p e r m i t s  a r e l a t i v e ly  a c c u r a t e
cvalua ti e - e - m -t of the  e f f e- - t s  ore- the Re -g l e - c e - m r ’ s economy . Tl e- em n -ood e -l  was
usad to e v a l u a t e  a l to r n i at iv e s  onl y to a l i m i t e d  extent.

Alterna te - n c  Me-rans o{~~ W-u tin ~ J BE — ERS Rt- o~uirer-..e-o t s

Crop Y l e i d  l n m c r e -- o e -se s

5-ised on t i m e  2020 y ie lds , t i m C  Reg ion ne e - e - e -s- ate - a d d i t io n a l  b5 .OOo i

acres to produce the  required foo d  and f i b e r .  i f  i d d O  y i e l d s  are e - o n l v
75 percent of those pro jun e-: te -d , t o t a l  h a r v e m - e - t ed are--a w o u l d  in c  t~ e e - e - s e -  b y

600 ,000 ac res  and w - s t e r  dep l et i on s  by abou t  I ~ ife- l0 \F.  1° t - e - o a t e r  ite - ve - -st~
mer i t  in land and machiner ’.’ would  be-c e- e -u- it-nI b e - - c a u s e  of tie -c f r :r-.o~~se - U
acr u- e -mp € , and eu rl lu]/s v r .m u- n t would  — r r r i s a b l v  i n c r ea s e .  C u e - m u t e-- r us e- lv , if 2020
yields l u r e - - I t S  I e - c r m : u m m t  of th om-u i P~~Oj ec t rc . 300 ,Om..0 ewe-r h e - a rv e --s tea
ac re s  and about 0.5 11. - i  l ess e -- c.e - t e - -e -- ~ c e - u l e - h  ic e-c r e - o m u I r m

( . h m m n g e  in  e - l i t e - r R I  ,o h e - t - °

P r c j e - -  t Ue - i  u i e - r i e - o t m i t u o l a i l ~5e-o. S O O t  oon we - ms  ba u e- :- e- s ta m e-c .me - s e - - ro e - n t i . e -a Si’ s ’

water ri ght construints would ~e -s- e - l t i n  t I s e - -  u c e - :re - t i m u m i t l u r e -  e - e - t r e -  l a t  t o e - - i v
low productivity on marginal lands. l i m e -  e s t h mr .e - i t e d j c r e - - e- in t h i s
c a t e gory  sco re - i l d be - ~e - i 5 , QQQ - I- re -n-i in P O t O . A t m  al te - e - r e - s i t  ly e  t 0 c i t e - e - o u p e  w a t e r
laws and p e rm it  t r r m o s t u - r u l i t - - .m v e - m e- le - ib  Ic w at e r  t u  r o e - - r e  pr mlum : t  m o e  land ,

I ..~(e-
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or provide drainair e and related works 01. ire-p re - .’vem re-sent , we- ...Id i m e - c r esse --
the  p r o d u c t i v i t y  of land and w a t er .  Wi th  e i . t i o e - r  of t r i e s - c  : mar .b’ e s ,
agricultural r e e - o e - u i r a m e n t s -  would be produced ncr f e w e r  ic re-s and wi th:
less wa ter .

I r r i e -~~ted Lar d  Development

Presen t  w a t e r  laws p r e c l u d e  or l ir n : it  t o e  m i m e - l u g  c-f g round  w a t e r
and thus r e s t r i c t  the  u t i l i z a t i o n  of t h i s  v :e - r e r  r e s c e - r . e - r :-e . pa r t i c u l a r ly
in the desert v a l L ey  areas . Since t ie - u -re are l6rgu blocks of irrigable’
lands in many of these va l l eys  where gr e -c e -s t o ic  wa t e r  is also ava i l ab le ,
changes in w a t e r  laws could a l low deve lopment  of these  a reas .  Such
de ve lopment  could be r egu la t ed  t o  a l l o w  drawdc e-wn of  t h u e -  u s a b l e  ground-
water reservoir aver  a development and productive period sufficient to
make the  development economica l ly  sound .

I r r iga ted  Land C o n v e r s i o n

Under the plan , urban and industrial expansion was mis -summed t e - - tak e --
place mainly on irrisoated T u e -m i adjacent to existing comirrunities. This
resulted in L i e - e n eed to i e - l e - :o. tifv 239 ,000 acres of new irrigated land in
more remote locat ie-on s. Considerable cost is involved in de-.-el op ing or e -v

land and its associated v a r . e ’ r  s ur e -p l y .  To reduce such costs , i ne -du ce ore m ot
is needed to establish urban ar:d Industrial ex p a m :~~ i e - c r .  o me - n on i r ri g a t e - e -i
lands. In the Great Salt Lake Subreg ion i-he effect of reduced irri ga—
t ion  conversion would  dec rease  the water supp ly converted from :. I rri ga—
t ion  to munic i pal and i n d u s t r i a l  m u s e .  Th i s  would  r e q u i r e  a d d i t i o n a l
impor t s  or desa l t ing  of b r ack i sh  w a t e r s  t-: m e e t  the roe-uu e-iclpal and
industrial demands.

I n c r e .m s e - - d  U se  of  Range Fo ra g e

The projection of r e - ie - m g e - - forage use i s -  c o n s i de r a b l y be I ce-v the -
estimated potential . Alternati ve- ler- els of development of the rate-ge
resource should be evaluatud. Incrta sed range f o r a g e  c~e - um1 d repi ace-e-
irri gated pasture to soni c u - n o t e - n ut or be used n o :cr re  f u l l y  i n  cere -j a n e - c t i e - cn
with irri gated past ure .

Environmental e- 3 e - m s -i i c e -  r m e - t ice -u s

l i m e  N a t i o n a l  E n v i r o n m e n t a l  } e -
~~ l i t - Act  u i  1969 w e - mn - - a d c e - p t e --d ore - a

nationwide basis to safege- .is rd ecological and est ltc t iso values and
minimize damage to the en v i r e - r e - e - r m e m u t  -

I.. ?

_ _
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In nr u e - e - :\ r e s p e c te  tue l ia.e- ~n o l u de s  f e a t u r e - s  t m m d t  t or e -pr o ve -  c r o c i  0 o r e - -
m e n t a l  c r o r m u i t i o n s  wh i c h  c e- -r i s t  t m-a - -.. - . T m - c  p l ume -  e - i lS ( )  r m i e - n t i f e - e - -s ~~t O e - ~ r
future pre- .-alems requlri~ng on on se -de r at ine - :. As detailed stud ies are-c
under t ake r , rae -ar- clma n .u,e s ’eil l b~ necessary  to  te-,Cl-e- sm- t h e  p lan c - - n e - -

bi c- . sth  C o m m e- e - s e - e -~\ as m e - r n  anc  e n i e - a n e - : e r r e -e--n t  of  t he  o r e - ir e - m oe - m o nt -
H oe-wet-at- , witbu pruc’ e - e-ns. knowled ge and the deve i e - core - e - e :e -t  of  t u e - r e -- u  de - e - as  an d
me t re - od e , i t  l.a a u u t j . e- r p a t e - e-t ti e - , ge-m a cc l c a r e - c e -- to t c e -f t h e - c  a la n  ce - i r e -  be
c a r r i e d  u~ - t  , W~ f - e- e- a f t e r n e - t i v e s  a m m e - : p t e d  as a c e - em i ss a ry , t o  rre- i rm r re - e - i e - re -
ad r - e - n - r~e- e imps : t s .

.-te- .e - t e - : r n a t ir e  Luu -e- e-:is  or  e-ie- e-. e - J . m e -ne-ni-

st ud e - ol  a l t e - e c e - a t l v e  l e v e- l s  01 .e-: J.e-~ e- - .- o e - e -m e - -u. ’. SimOU .t e-e-e- OC

m nua r ie p r i e - : s r t c  lure -p i e-mor e- e-e- t cmtic - n a t  t h e - e - c  p ine - .. Se - e - u e - dies - h e - IVe - :  be - c e - n made - at -u i
mor e a r e  p lanned , p r im a r i l  by t h e - c  S t a t e - s . to  e - - v r m i u r - 2 s e  t h e -.- e- :-cr.rsomio

impac t s  assue- :ia  t e -d  w~~tii va r ious  roe-tent o . : v o t e r  u s e - s .  h ut - S t a t - c s  are -c
- u r e - x i a u s  to us e - s  the  ru e - m e-i imsing Water se -m p g 1v in  a w i ’. afm~~c m  w i l l  g iv e
greatest economic fee- se - fits e - . - re-~~i n - e - t e n E  w i t l u  e n : - c i r c o e - r e e - e - s a l  c n n s - i - m i e r a t i e : .-~
and the  o v e r e- s i  - - w u i l — c e i n g  ce-f z ie -e - pecp le - . Sue - l i s t u : t i e - e - - i  could r e-s - u i t in

t u m e -  need to s h i f t  some -- e - j r  t~~e - e -. n a t i o n a l  a l . e - on~~t I o nm among r e g L c e - e - s .
A l t e r n a t i v e s  r e l a t i ng  to the  t i e - r e - c m a i n  t e r : :in a I  l a k e s  are - :  d e s c r i be d  i re-
t I e - e e -  res~~e - e - : t l v e  s L o b r e - g i e - r r o .~1 p l a n s .  Sot-me of the t om e - mo e p r o o m i n e r ~ a r e - a s

w F m e e - - e  p ro c  b u n t e d  a-c t L v i  t i e s  cou ld  be e- . o d i f i e d  a r e  dis cus -see-I in
f ol iow ir e - uc para e-~rop ie - s  -

G e - -  s t  S a l t  L i e - c  M in e r a i  b e v e - l n p m e m e -t

r_Xg e- ute - siofl U t  re - e - a~~Or p m u 1s o r t i o m u s  tue - s  oce -o u r- r e -d in L u e - e  e - : i u e r s e - i e - i l s  mi m e - mi
e - ih m e - m e - e - icme - 1 p rod s :t ~ s e c t o r  an -m d i s  mss c e - t m m d e q m n c e - t u h v  r e - f  l u c t e i c  in h i s t o r i c
t r ee - s e- i s .  F or  e - u n - armg-Ie , t i m e - -  ;o t r i t i . i  v . l - ~ e e O  e-o e- r m e r a i s  cmc r e - L aiu :e -- a . n time-

br ines  of l e - r e -  e - t  i-ha it LaI-mmc i;e -m; I c e -  , - e - e - t  Iv in mi - ed s w -  lo r e-ic e- e - i te -m p e - e -~ n - e s to

b u i l d  t e - t r a c t i n p  f a c il  i t i e s  a d j a c e n t  t o  i - m e -  l ake . Ihu e - U h F — E R S  t m —
ject ionm7 d i e - i r e - u t -dc- S j O e - C  h rl y.~~ICai q u m e - r e - t i t i e s  of e - D e - m t o. o t t  ~or t h i s  a c t  iv it v .
The t r i e - i i e - .r i t ~~~ m e - ,  o f th-~ se- ie- vtc l.oi- t o uermts Th ru T -: l be st r r u i e - d  n e - i r e -  i c u l e - i r i v
wi th  e- S~~ e-~~~t to  cu nn s p e -- t i r r g  e - c m t e - r  t~~es - . So - . : e - .- 01 the - e t i U c t i s  e - e - t
c o n t l n e - u € e - d  de - c e - m e  in tir e - s tag  o r  Gre-~~e-. b a i t  e- e - k ’ e -  i s  n- q u s r o - a .

~) - e - r t i c u 1 ar l y J i m  t h e  , m b se - e -e - u e - e- o r mm e-- o n - ma e - p  -s  - r e - S  g r  gr ar s  ~~e - e - e -  h - u s -  i - n e -- d i L l  ie-g
plans describe-i e-.e -m .de - c rc tam e e - - cea L S e - I t  Lc1 u-~e- ,m u iOO- t~~~ e - u t e - . e -e- g l a r e - .

I~o p u m - e - t  t o t e -  or e- .,e- -t a  m e - r e-i ]e - u t o m e - - t o i e -~ n - r e - p i e - m o -  : e -.au

l i m e  i m p ~~c L m e - F  pop ul e - i L i c e - u  p r e -- J e c t  e - e - e - e -  m e - i d  C m l  e - t e - - t  poo u i ,e-t t or e -
e-l i e - r r i b u t  Lore - S she - e - e - e - e - ld :-e - e - - e - r t . u i e - . e - d  m u m ,  s e - m e- e - m s e-J t i e - c -  i m m m r : e - a e -  :s . 1  n m d m a s t r e - , o l
exp e - li .e -e -ion . lime - Wi lt . . mc re quired t a r  n.e - s i  g e - i  ~ i .d mo n . m - -t r i m e - i - - m t  r e p r e - —
- , - n t s  e - m e - a r o n e — I - m i ;  ‘ i t  l e - re - e-. - t_ C ,.~~~~ mae -- i e - e - e -e-. St ir SO  e-

per i r e - il - A e- - e-- -e -~ rI i t , ,  , 
- m e - ri e - r  a e-~ re - e - ’.o h im m moe • a l e -  i— - mc ,. d cu e -t m . e-l t c S t r  i t

I - u

L.1. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ---~~~~~~~-- - -~~~~~~~~ — -~
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in m . e - a j o r  m o d i f i e - -e-e - t i o m e - s  to t im e - - p lan . Iwo sub m - e-’p i onal p lans p resen t
alternative per capita water use r a t e s  and rn- .e - d i f i e d  i n d u s t r i a l  water
requ i r e m e n ts .  Te-lars.- study i s  needed co determine adequate water use
r a t e s  in t i e - i s  e - r i d  i - l og i er .. .- \ it e r n at i v e  i n d ust r i a l  a c t i v i t i e s, includ-
ing substitutiere - of l igh t m a m e - e - e - f a c t u r m r mg f o r  heavy , hi g h w a t e r  use
industries , may be app n -.e-i-n iat e . P c o e -ula tie - o.e - d i s t r i b u t i o n  could  be
studied in more detail in an a t t e m p t  to r educe  the convers ion  of
irrigated l aud  he - : u r b a e - i , i u e - d - i s t n i a l , and other uses. Studies of popula-
tion distribution are n e - ce - l t d to  eva e - m e - s t u  t i m e  d e s i r a b i l i ty  of
e s t a b l i s lm i r : .g ne -nw c e - m e - r e - m u m i t i e ’ s  in a r e - m e - s  w I e - e r e  one- I ro u e - r : re - c r , tc  I effects would
be min i mi z e d .

l mp o r t : e - t i on  of Products

As t b e - e -e- cost of water in the Reg i-on re- rises , due to hi gh cost of
development and incicas-ed co: e - u e - a t j t i v e  uses , prod u c t s  roe-a - - be - p roduced
cheaper elsewhere. Ate- alternative to importing water and r u e - r t h e r
mlem r e - e i op me re - t of local s o u r c e s  is to re - oc t par t  of this - Runc ion ’s demands
in ar e --u- -i outside the R t e - g i e - . r s  u h j e - c r e  ~ta t e r  is more  plentiful. This could
apply in particular to ind e-istroos i . products requiring large quantities of
water and possib le- to agr ic .u lte -m nui com rs rr ro d it i e e - s w h i c h  c o ul d  be i m p o r t e d .
Broad er : m d op t i o n  of t h i s  o u n c e - o p t  w e - c o m b d r e s ult  in e c o n m e - o r e - i c  i m p a c t s  to
growth  and -icve ’e -oprre -e m e - t .

Tie-c Utah portio n of t i e - c  Ru-g icr u is water defic ient and coal
reserve s a r e - - r e -t i e -et c  Lu  s o u r c e s  c i  c e - t e n  oe -e -u rp ;r-l v and load centers. The
reserves of coal  and wa t e r  in t l e - e  U pper  C o l o r a d o  Rue- se - lo re - su g e - z e s t  t h a t
i m p o r t a t i o n  of e le c t r i ca l  ce -se rg e - -  w o e - m i d  be mo re f e a s i b l e i - m e - c a m e -  conve an ce
of both coal e-.e-nd w a t e r to t i m e -.- T o s s - a t e - oh F r o n t  area of E ta : : . .-\ present
State goal is to encourage -. economic growth in arue - a s utside t Im e - c Wasatobs
F r o n t .  This  makes  a power i m p o r t  a l t e r m o n e - t i v i c  .mgr e -e - e - r sound , r e - T e -m i - i n g  to
L’tah ’s goal. The acute aim pe-sliution problem , a growing core-cerre- to
i-i ce- s- etch  F r o m e - L  c i t it r e ym s , is p e - r h e - a t e - s  nrm ote - e - - cr val id  r e -- ce - son t o m  i m p o r t a t i o n
of large quantities ot  p u .u ve --r  ae - e - d l ess  generation in t i e - i s  a r e - a .

L i v e s t o c k  P t - ; e - l i e -  t i n e - m

it e S , sh e m .- j e -  , oe - m e - e -~ da itt p rood act fume - m ayo mo re - OC i e - the - c n i . t j  or l i v e s t o c k
e n t e rp r i s e s .  P o r K  p r e - .-oi uon t i .e -m e -  has re- I te - - e - - n s i g n  I i ce - s e--m t  . I h e - C  U B E ER S
p r o j s - c o t i o n e - s show o n l y a s l i e - n i m t  i t s - r e u s e  i r e -  p e- . r . °c p r u u u c t i c - u  by  .iU .~O .
A major pork en t e - i pn is ee -  re -s - ce - s t ly  i m: —r be e -n  l a i a r s c - i e - e - d  i r e -  t i m e  G r e - - u t  S e - m i t
LaP - . S u b reg i o n .  i h u  i n m p - m c t  o r  t i e - i s  ame - d s in e - i l a n  . t  e r g  m c :  e--c s re-cay r e q u i r e
ad j u s t i m e - - n t s  i n  S i t e - - r e - - i t i o r e - a l  c a l  l o c a t i o n s  o e -  i cod  m i n d  f i b -  r -

- --~~~~.- -- _ _ _
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Feed Grain Product ion

Under  OBE—ERS p r o j e c t i o n s - , the  Region would depend on major
imports  of feed grain s  fo r  livestock and p o u l t r y  p r r e - d e - e - c t i o n. Are-
alternative might be for the Region to produce a larger portion or
possib ly all of its feed grain requirements. Adopting such a lt e --rre-a-
tives while rc:taining the other OBE—ERS cro~ ections as- given , would
result in increased land and water requirements.

Land Trea tmen t

The inpu t—outpu t  model was used to e v a l u a t e  the  d i f f e r o e - e - c e -  betwt- e e-e-
the p r oj e c t e d  land t r ea tmen t  to meet  OBE—ERS e - e - d i -he  p r o j e c t e d  c e -re -g e-r ing
program. Between 1965 and 2020 , t he ongoing p rogram is p o e - - j e t t e d  to
treat 27 million ms r.res. To meet OBE—EBS projections , the  n s m m b e -.-r  of
acres treated would be 39 million . The -u ongoing program will g e n e r a t e-
$191 million increase in gross re - gi oe - e - osl p r c o d i .e-m t and 6 ,000 more regional :1
employment. Higher alternative leve-:-ls of land i-rca tir e- - n t  should be
investigated to optimize the  b e n e f i t  of t h u — m e o r  n r e - m r r o ’e- .

Gaming Industry in the Western S u b r e -.g ior .s

The’ gaming industry in the western subreg ic e -m s is nor  i d e - r e - t i f i e c h
in the reg ional projections . Lu-vada State projectio ns indicate - tie-at
this industry will increase significantly and will be a m a j o r
contributor to the ’ economy of the western subregio n -ms.

1 30
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PART VII

ADDITIONAL WAYS OF hILE T INC NEEDS

The p lan d raws upon well—established development and management
prac t i ce s .  N o t  all of these  r e su l t  in opt imum use of the water and
related land resources. Many technolog ical advances and improved
management techniques currently under development were not included in
the plan bu t  cray In the  future be used more widely. The fo 1~~--rs~’mrr g

pages discuss the  cur ren t  s t a tus  and p o t e n t i a l  of several  means of
improving water and related land resources use .

Water Supp ly Elements

The f oll owing paragraphs describe various methods of i r e - c r e a s i n g
the available wa te r  suppl y .

Desalting

A comprehensive program of develop ing and appl ying necessary
technology i -u p roduce  low cost f re s h  wa te r  b y d e s a l t i n g  saline and
brack ish  wate r  is being conduc ted  by government  a g e n c i e s  and i n d u s t ri a l
f i rms . Several  p i lo t  p lants  utilizing distillation processes arc in
operation . Included are sing le— . dual— , and tri ple—purpose p lants
using nuclear power as the energy source.

The W a s a t c h  F r o n t  p r e s e n t s  a uni que opp rcrtufl it’e- f o r  d e s a l t i n g .
The brack ish water (1,200 — 3 ,000 ppm) re-ow ent -e - r i re -g C reme - t Salt Lake
f r o m  the Bear , Weber , and Jordan R i v e r s  cou ld  be de s - c i t e d  t o  meet
future demands for potable water and i -bce -  Great Salt Lake used as a
natural brine disposal are -mt . A joint feasibility study has been
comp leted be-- the Office of Saline Ve - mte --r , Atomic Eneng’- - Commission , and
Utah Divis ion of Wate r  Resources .  A r econna i s sance  s t u d y  has been
initiated in Nevada to determine desalting pot e- .ntia l . There -mre -- w id e

ranges of contaminants and s al le - mit i e - - s which in sore-me cases are more
difficult to i-re-ott tie-an sea water. Due t.o t h e -  volume limits of brack—
Ish water sources , p lants may be small. ‘le--ne -Lr ,om nt- , e- l .ectrodia lvsie-’ and
reverse osmosis , and ion exchange processes appear to have the gre- ce - t , .e-s t

potent ial in these situations . The p r r b l e - - m s  of  these pre- e-c Pssie - s e - t 1 e -

membrane life , m embrane cost , quantit y of fresh water g r e - C e - m o e --C per
s q u m r e  foot of membrane surface , and high ope--r~it u s e - I  t t - r c o e - e - r a t u i e
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Tee-ui - me - er i-lce-dification

Wea t h e r  m o d i f i c a t i o n  t a c h n i q- .-es to  i re-crease the  w a t e -e - r  s up p ly are
an important element in water resource pl ore-re-ie -e-g es e -- s e - r -ia llv ire - th~is ar id
Reg ie - m e - .  f I e - e e - ; e  techniques are expected to c e - come more w i d e - - i y u t i l i z e d
as additional knowled ge’ ot cloud pu rvsics armd the effects of nue-leation
are mastered. A lt h u u g m t he  term w e a v i m o r  m o d i f i c at i o n  i n c l u d e’s  r e s e a r c h
I n t o  possible-  means to d i s s ipa te  fog , supp re s s  l e - a i l , s top l i gh t n i n g ,
stifle tornadoes , and deenergize hurric uraus- , present interest is to
enhance preci~ i-e-e- sti on.

Progress has been e-e-e-ade in increasing precip itation , not only in
the Pa e-r . e- f i c  Southwest , but also in other parts of the  w o r l d . Since
l96u , cons iderab le  adv an ce -c s he-ave b e ’e -oe - e- m -mud e - e - , not on ly  in d e t e r m i n i n g  wh e -e n
and how to app ly t ie - c- p e - e s n r m t c e c t u m e - i gu es  of cloud s e e d i n g ,  bu t  also ire -
more accurately ev e -e- luatim e-g the effects. Evaluating results is a major
problem in we ce-the. .  r e - r o d t f i e -- a t i on  re -- a c m e - r o l e - , since tie -c variation c e - f  t h e
p r e c i p i t a ti -a n r e a l i z e c i  fr o m  normal  s to rms  covers a r o m e - o l e -  w ide r  na m e - g e ’  t I e - O r :
the increase in the p re - cmp it a t lO n of a particular si-ce-re-mr which has been
a r t i fi  e-: ici l y si-  i :e-ulate ’-ci .

Studies are- bel: :e-~ c m .uoe - c ted im m be -- i - h the Wasatch l e - l o m e - r e - t a i n s  a long
the  e a s t e r n  b o m e - m i d a r y  o f  t i m e -  Reg ion and in tie -u I rucTe-re basin along the -c
wes te rn  L o u m e - d~~r ’.- . e-\me - i re - cre as e :  of 15 pe rcen t  in p r ec i p i t a t i o n is
anticipated using present n c - t i e - a - i s .  I t  Is genera l ly e- .e -gc ee e- l t h a t - c u r n o - n t
methods of cloud seeding will be greatl y improved as research continues.
The annual potential ie - -e-m:reases im m r u n o f f  have been e s t i m a t e d  as f o l l o w s :
Bear River Subregion , 370 ,000 a c r e- f e e t ;  G r e a t  Sa l t  La- e-e Subregion ,
310 ,000 acre—feet ; Sevier Lake Subr eg ion , 80.000 om c r e - -—t e - e -- t ; hie - .mmbo ldi-
Subregion , 60 ,000 acre -— f ee - -i - ; Cent se-11 Lahontan Subreg ion , 100 ,000 acre--
f e e t ;  and the lonopah  Sub r e-- m e - r i on , 50 , 000 e - m c o r e - — i e - - e -e -t .

E v a p o r a t i o n  Re -du e -ct i.m o m -e-

Ther e -r  a r e -  ove-- r 1 .7  m i l l i o n  a c r e - - s  of w e - i - e r  s u r f a c e  t i m  the Re~e-r l o u .
W ith evaporation losse-o~ on the e - e - r d e r  o r  i -U S u e -  100 u .. m e - s  e-e - m - e- e-e-ua llo. t h e
pot ential for water savings thr ee -m gi e-.e-’aporation reduction is gr e - - c it.

l J ev e l o p men t  o t  e f t e c t i v e .  e vap e -  m - m  t i o n  c , : t , e - r - c e - e - n t  m e - m : e -e - u e - L s  has been
studied under many e- e ue - dit le - oe - e - e - m-m b u t  le - a~ p r oe - -e d i-c - b e - me - me - ac ceptable - -. While

several agents are effective in re- - -Ie - m . ing e ’.- a p e - e - r a t i o n  up t a 65 per : e- e - n t ,
the major problem encou nte -reoe - is r.e-a intaining a film ever tie we -ster
surface b e - s  dm: e - -.e - - of wi m m d C e - c  t ice - S amid boat i -r at f I . Ut o e - e - r p i e - b I t e - r o e --u in-
clude deterioration by m e - m i r - r o o r g e - m m r i c r re-e- s , s o l e - e -h i l i t v  . m e - m d  e - - e - c m g - . r e - m t i o n , ca re - c
the i m p a c t  on Insects ar-md wildlife caused  b\ t h e - e  f i l m .

Basic rcse-ar le - is rme - - e- - de d  i-u l e a r n  I re - ore - re -e-ga re-e-in g t i e - , -  p ile - r e - e -e-ro e-e -na

o c c u r r i n g  w i t h i n  t h e  a i r — w a t e r  b o u e - e - d a r v , - c e -  t e - s  d i s c o v e r  me-- t o e - s --is .e - m me - m

13.1 
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materials for evcapc -nue -t ion retarlation superior to tie-os-c t h a t  have b e e - m e -
used.

P h r e a i - e p ’e -v t e  Co nt r o l

I- loot of the  e s t ima te -i  m e - a i - umOi .. g r o u n - c a — w o st e r  d i s c h a r g e  of 2 . 3  I-L~tF
annually is discharged by avapot rarme-piration from p h r e at cp h v te s .
Core-trul of phreatop hytes ad~ acont to streams ordLe-arily has been
a t t e m p t e d  b y m e c h a n I c a l  or chemical  e r a d i c a t i o n .  Rep lacement  of vegeta-
tion on some a-r eas for erosion control and increased beumeficial use has
followed eradication . Another method is develop ing ground water by
w i t h d r a w a l  t h r o ug h wel l s  e - c~e- ro u the g r o u n d — w a t e r  sou rces  s e r v i n g
ph r e a t o p h yt e  a reas .

Phreatophyte control or removal along stream channels and the
upper flood p la ins may l ead to increased yield of streams by decreasing
gro u n d — w a t e r  d i s c h a r ge --. Ad ve r se  ef ~~es -t  on w i l d l i f e  h a b i t a t  and
environmental values may require mitigation measures and revegeration .

Vu-ge- . i-a l. Cov er e-l-lan i p e - e - i  a t  i e - n

Vege t a t i- e- ’e m a n i p u l a to o re -  or mo m e - e - r e - e - igere - m eue - t is a r e c c g me - i z e d  mci - Ire - cd of
-zuter vi~ ld immc ro’.e- ement. It ore -a .- be  - i l e - e c e -  ce-i toward e- -i th er usin g tl:e
precipitation in p lace , or Increasing t h e -  y I e l d , c o n t r o ll i ng  t i m i n g  of
streamfiows , and improvement of quality in si-re-arms or springs.

Gene nm oi l y, the mani pulation of v e get a t i o n  to i r e - c r e ase w a t e r  y i e l d
is l imi ted  to the mounta ins  or areas wh e r e  annual  or e rc ip o te - u tiore - is
grea te r  than  a b o u t  15 i n d u c e - - :  and w i e - e u r e  w a t e r  s t e - r e d  i n  t I m e -  soi l  m a n t l e
exceeds f i e ld  c a p a c i t y .  In th i s  case , r e d u c i m o t  t h e  - z c e - t e -- r used by
vegetation makes moore wa te r  ava i la ie -i~ t o e - i r e - e - I m e -  t i e -r o u g h t i m e -  so i l  p r o f i l e -
and become streamfiuw . In ~he b r-d are - mn , wiser-  t h e r e  a r e  s i e - c r e - i f i c --i nt
areas o f phreatop hyt e--~~, act e - e - e - e - l increa se in v ie - Id ma-.- be- lost by
e - e - v a p o r a  Ico n , t a t l e - e r  than  e v a p ot r n m ;s p i r at i o n , un less  t i e - u -  w a t e r  is
immediately diverted to b e n e f i c e - a l  u se .  A p r o m L s i e - e - g  o p p o r t u n i ty  t o
increase water yield in the iom -ce -e-jre -tains is i- me-- c o n v e r t  a c e - p c i :  ste - ce - ro ds to
-gr a s s .

l I e - t i - e r  r e - -  l - t e - e - e - c m g 1r e - e n t

Tcamr.i g ec m e - e - .  m e t h o d s  w h e - j e - : I m  toe -ri be. e- —m . e - j  i - c’ e- - :~ r e- e - re - c  l im i t e d  e -- r m :e - e - -r
supp lies include: storage , b u t t e -  s u r f ac e  :e - n U  e- e -e - ’cier e - cr e - e - e - o r J  ; r e - - y e - g e - t a t  ion ~
fl om~ measurement to impr e- o.oe d i e - - t m  i ho e - mne - ti r cmms~ h-- e -. m m - e - - e--i - eorological

fo re - c om ma t j og ;  tue - i l e - o p ro - y e - e-I f L e e - O c t  f e - - r u e -as I In c

I 3.e- 
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W ate r  S torage

About 60 i - u- 8c) percent of time s urface water supp ly is di som e - ar -ge-d
f r o m  the snowpack in a i-m-cre -tl e- period of spring runoff. This emphasizes
the need to provide r u o e - - e - t a t o r v  s t o r a g e  to u t i l i z e  the  supply  at  the  t i m e
and location of need.

Subse quen t  to  de- .e- e l op m e n t  of s t o r a ge  o u t l i n e d  in t h e - u  p lan ,
i r .fr e q uen t  or l o c al iz od  u n r e gu lat ed  f low w i l l  o c c u r .  D e v e l o p m : on t  of
the remaining supp ly e- e-’ l i  r equ ir e  l o n g — t e r m  c a r ry ov e r .  Cost  of such
s t o r a ge appea r s  to p r e c l u d e  a d d i t i o n a l  development  u n le s s  new r e - e - e t l s o d s
are found to build reservoirs more economically, or b e - - t i - c r  c o o r d i n a t i o n
of the use ci surface and subsurface storage is a c h i e ved .

l~e-e use e-~e-ad ma os age:r mer e -t of g r o u n d— w a t e r  r eservoi rs  is l i o o e - i t e d  b y
inadequate technology ton extensive arti ficial recharge . Title-out
artificial recharge , ground—water development will be limited to tie-c
“safe yield” obtained by o r m tu mr al recharge . Until technology is
developed for storing large surp luses of water underground , the l i m i t s
set  b y n a t u r e  cao nc m ’c be exceeded w i t h o u t  d e o l e t in g  o n e — t i m e  g r o u n d — w a t e r
storage . Opt ine -un m m a n a g e -m o e - St of the t o t a l  w e - ate - cr i- es - c -c e - r oe - n e - is me -ct possible
w i t h o u t  th i s  techno i c - gy .

t e c h n o l o g y  is advanc ing  in g e op i m y s i c a l , geochemical , seismic ,
sonar , and other sensors , but these still provide only localized data.
Advances are needed in se-. e-sors that penetrate below tie -c land surface
and into ground—water reservoirs . Advances are needed also in the
p r i n c i p les- of m n e -e - d i m c m e -e - t a t i o n  and of o the r  d e t e r m i r r a u e - t s  of p e r m e a b i l i t y ,
that  w i l l  pe rmi t  re l iab le  use of da ta .  S i rr r l l a r lv , f o r  r e ch a r g e  to- and
discharge from these -- reservoirs , there is need tar development of
phys ical princip les and of s e - o re - s o r e - that will measure  m e - e n t i r e - n t  param-
e t e r s  at  r e p r e s e n t a t i v e - -  p o i n t s .  These t e c h n olo g i c  advances  w i l l  doub t-
less be expensive , b u t  p r e s e n t  p rocedu re s  are also ex o en si v e  and
inadequate .

Sn wf ie l d  managemen t  i r e - o l e - o d e s  m e a s u r e s  to i n e - u - -.- n e -  s e -row a e - c m m r r e - u l c m t i o n
and modif y the- rate of snowmelt , b u t  does n ot  s i g m e - i f i e - e - e - m m t l v  i n c r e -e - a s e
the ‘ce -otal yield. e- \re - v proposed pr e- yom rmum should te pree-oedeu by c a r e f u l
s t u dy  of t i m e  e f f e c t s  ore- hy d r o l o g i c , b io log ic and e s t h e t i c  f a c t o r s  of
the- environment.

Re - y e - ge - ! m t  . on

R e - v e g e t a t  io n t i e - e l u d e s  se e rii m m~ h r mms: e - I cu m m d to gras s  e r r  e - - s i- r m n g
destr oyed grass lae-e -e -is . lb is - -O e - u s  m e - - e - t i m o  r- ~m se w e - ’ e - r  v i e - - i d , b u t  r o e - v
improve water qua lite- ’ by c o r m t r e - c L I i o g  u:. r - -sj s r e - o . he- grass rome --- use the
same amount of pr e-e r ip I i - o S  ion  is r - - - m a t  i vs ‘. e - e -  Se - 3 m l o r e -  i ’ .at  y e - r t e - m n u  e-’uslv
occupied the- area . Re- y e - ~ ‘ t  e - o r .  i - u  s - i  c o r m  I f i c a r e - : i t n r - - : r t a u m e -  e s in - e-

I .3~. 
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Improved Flood F o r ec a s t i n g

The present s y s t e m  i t  c o l l e c t i n g  i r . fo rm a t i o n  on potential
f lood ing  and the  f l e - r d wa rn ing  s stem ar e-  i nadequa te  in mos t  a r e a s .
The t lood  warn ing  s y s t e m  due --s not provide sufficient time for evacuation
of peop le and contents of buildings from ibood p lains or mc rre-struction
of emergency m e a s u r e s  f o r  p r o t e c t i o n  of property. Future improvements
in the system should provide for :

1. Expansion of the data reporting network , princi pally in the
ar ea of t u e - f e - m e - r e t r y  f r o m  remote  area l o c a t i o n s .

2 .  Sa t e l l i t e  i n s t r u m e n t a t j er e -  and communica t ion  c a p a b i l i t y  to
p r o v i d e :
a. s u r f a c e  t e m p e r a t u r e  f i e l d ,
b .  t e r : e - p e r m a t u r e mo i s tu re  p r o f i l e  of the a tmosp h e r e - ,
c.  snow area and dep th d e t e r m i n a t i o n .

3. Increased and improved radar coverage for determining
p r eci p i t a t ion  r a t e s  and amoun t s .

4 .  Es t ab l i sh ing  more cone - Immunit y f lood w a r n i n g  p r o g r a m s .
5. Upgrading computer facilities to provide for more rapid data

processing and increased research capabilities.
6. Increased research to improve hydrolog ic models.

N u c l e a r  Exp los ives  in W a t e r  D e v e l o p m e n t

The controlled use of nuclear explosions offers a significant
potential ton dollar savings in the future construction of large---~ cale
water resource -co development projects. its futur e- role will likely be-
ta comp lement conventional chemical exp losives and mechanical excavation
methods . Potential app lications are numerous. One ps-s sibilitv is
the fo rming  of h i g hl y permeable  u r e - d e r c r e - e - u n d  w a t e r  s t o  r e - o s -  space . the re -- b y
reducing evaporative losses associated with se-m r face storage . Another
poss ib i l ity  mig h t  be t h e  s t o r age  of l i q u i d  w a s t e s  in nu d e - ma r exp losion
cav i t i e s  in o t i u e m r w i s e  t i g le -t g e o l o g ical  f o r m a t i o n s .  One of tome  p r e s e n t
disadvantages of tie-c use of nuc lear  dc-v ices  is t i e - c-  possible
c o n t a m i n a t i o n  of v — u i - e r  b y r a d i o a c t i v e  m a t e r i a l s .

Electri - - m e -  ve e - r e - e - ee - e - e -.-r atiomo

Several t e c h ni q r e - e - m~e- of ce - l e c t u i c a l  ore -~ :r e - i t i o n  s o c i c i e -  r old b ypass the
heat cycle are under laboratory stud y . Timese- dire - ct c ome-version proc—
esses hold  promise of simp le - - c re - m ac P i e - c --r e - c and e - w e r  h e - p r e - r d  oc ts t o  affect
the e n v l r o n :r e - e n t .  A b r e - m a~-e- I a r e - r e - m e - r o e -  in any o r e - c  of ti e - eu: , wh i c im  c o u l d  tr u e-c e-
its use in cue - r i - r oil station e-., m e - c r a t e - o n  f e a s i b l e , w o u l d  prod uce
f u n d a m e n t a l  c l e - . m m e - g e - -  in the rc awc-r r eso u r c e - p i c t  ti r e-- .

~ 3~ e- 
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i t  can result ire - lnc rem e-~ u-e-d e- or me - ge - p r o d a ct i o r e -  a n d  c e - t ie - e r bee - re - fl t s .
R e v e g e t a t i o n  tru e- r e - c e - c e - c-c t h e - u JOe-Os-Oh on the w a l e --n se -e -p~ - 1y to  t h e e x t e - - n e - .
i t  replaces  are- equ i - ; o e - Je n t  v a lu e  of fee - sd  grown in i r r ic . it e d  at .  - .35.

Flow f-h e- - - u -m u r om e n t  Techni q ue - s

Improved w a t e r  f l o e -v  measurement  can s i e - e - e - e - i f i c a n t l y  im p r o v e -  the
r e l i a b i l i t y  ot data  and pros e- ide water management e- -c- e-ntro ls . hriiectrcr .ics
is being adapted  to rep lace r e - e c e - r e - sm e- ical  equi pment  f o r  m e a s u r i n g  s t ages
and e - - e i o c i t i e s .  L q e - e - m j e - rne m m t to inea smrr e- t racer  m a t e r i a l s  hel ps- d e- t ent e - inc
the r a t e  of movement  of w a t e r .  Unmanned  w a t e r  q u a l i t y  me -.m e - r i t o r i n g
stations record the con -ce -ni-ration of sed iment  and ma r e- v s o l u t e s  -it s l t c . s
of spec ia l  i n t e r e s t .  e- rm e -tmr u v c e - o:e - r o t s  in i n s t r u m e n t a t i o n  and - 0 r . m u r r i c a ’c i o m e -
w i l l  make c r--to—date data available for opt imurcu water tu e -- c to he lp
con t r o l  p o l l u t e - on and prov ide f lood  wa r n i n g .

Techniques and equ i pment fo r  m o n i t o r i n g  o m n d e r g ’ e- -u r m d ri o-v race-c
d ms e - vui r r p r oue - n mt. Advances in the use of tracer substances would aie -.r ~ fl

de t e rr i n g  tie -c n a t u r e  of e - : o c u r g r c c e - e - : i e - d  f l ow . Changes 1-os o l e - c e - t i e - a l  q u a l i t y
of vater d u r i n g  i t s  r e s i d e - o r e - m e u n d e r g r o u n d  are  not  f u l l y u n d e r s t oo d .
Advamace -?msme !tLc; in t m m e  st u d - of a qu i me -e-r s and hydrologic he - e - d m .r e - t s. and or.
the app l e - c  ui -io u of methods -iiready known but  as ve t  cons idered  t o o
cost e- y f o r u~ e re - hi ydrol.ogv , ca rol a increase  - o r e - cr’s I odor e 01 th e -u 
gr e e -omm u regime -- e-e - of wa t e -r .  Tie- u re is also need f o r  m o r e - n  e- - o r o t ] e t c  r n e t e r i m r c
of w i t h d r a w a l s  free-mr o c ~ e - mm e - d water.

iivd r o m e : e o r e - e- h e - s p i r a l F o r e - c a s t i n g

Fo r e c a s t i n g  cannot  increase  t h e - c  -e -mo ure -ts of r enewab le  roe -m t r , b u r l

al lows f o r  be t t e r  u t i l i z a t i e - , e - e -, m oo re - og re-- c e - u t , and c on t r o l  01 e-s r c i s t i r e - r
supp l ies.  The a b il it ’ . t~ c o l i c - m t su leoted d a t a  v i e - c r ;  and vh. r e-n - i t  f~~
needed , couple-u with the use of c o c r e - e - o m t e - - r s  t o  r ap i e- n i iv  ev a l u a t e  an d
c o r r e l a t e  these  da ta , p r om i se s  mr e-,rnv I m p r o v e - r e - c e - i s  f f l  i-he f i e l d  of
hvdror.oteorological forecast le -me - s.

One ot the ,e - r u - m t - s - t  im p a o t ~ ore - f o re - - m e - s t i ng  in i- I - c le -m s t fcc-c ~- e n m r s
has h e - c ur  L im e - - e - ie - 1Ve - e -te- t of t u e -  sate 1 Li T . - e- r e -u: - . .  A m u l e -  l i- md - m e- f exp e -- r i —
ments are c e - I t  m u - n o  c l v  in pr -m o re- u -c , lime - t ue - I io n s the  cm.-  i — r e - r e -- r e - co at of v e r e -  I al
d i s t r i b r u t  j our 01 c : r m p e : c a t e - e - c e - -  i r e -  th e -. : i t m n o s o i e - . - r e - ’ . ~I e - e -  c e-i l e - o c t i o r m  - r

d a r . ~ t roro r e - - e - : o t ,  l 0 n d ”b o e - s e d  st~.L I e - ) e - e - e - e -, e - it te - -rme - p ts to re--le -ale --
r e - c e - i - c l  I i toe r a d ar  d a m  e- t o  r e - t i n t  a l l  . and re - re - are -v o t f - e - - r - a  . P r o g r e s s -  i s -  e - m l  50
being m e - o j d e - - in  c a r o m  e - - re - e - e - t e - - d  s u r f e - e - c c -  c o h i e - -  m o o n  svste-.-:-o-e- wh i e - l i w i l l  p r  
re -r e -c r c var  me - - U and t m to e- I e-.m m m  .s roe- e- .~’. joe - S ror’ -is t l e g  s i  i - u - s  and for e-n

d a t e - e - — o - e - p m m r s e  - o m r u - : e - s

i i

.— - -  -



ADDITIONAL W AYS
PART VII OF f-ILLTINd NEEDS

The most promising approaches for central station use are magneto—
hydrodynamics and controlled tie-er nie-nuclear fusion reaction . Other
direct conversion processes include the fuel cell , the photoelectric
cell , and thermoelectric and thermionic generators . Some of these and
possibly others may , with further development , prove economica]J’:
feasible for isolated sources of power for communications , space and
lunar stations , and eventuall y local (black box) generation .

The use of geothermal energy for the generation of electric power
is also receiving increased attention . At present , it does not appear
that geothermal energy ce-ill become a major source for electric energr- ,
but there are a number of sites where geothermal power developments
are feasible. If restrictive legislation on air pollution were to be
enacrted , if fossil tue - ci prices were to raise substantially , or if the
use or nuc lear  powe r p lants  were  r e s t r i c t e d,  development  of a grea t
many add i t i ona l  geothermal  s i tes  mi gh t  be under t aken .

137
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COf -e-CLLS IOf- .S

Aft er a ce -r e-or -aris e -ore - of reg ional r e sc o or c e s  and the OBE — ERS
projections presented ore - I r i s  report , the  following conclusions seem
va l id :

1. ihe resoure -- en-. w i t o m i r o  tie -u Regice- - are generall y capable 01

meeting OBE—ERS projections although sore-ac conflicts of use arise.

ole - v te -~te -ol w a t e r  resources  supp ly is su f f i c i e n t  to meet  the
needs .  Ih e  p l u y s - i u a l  av a i l a b i l i t y ,  qua l i ty  and locat ion in r e l a t i on  to
place of use , priority of need , log e-i l and a d m i n i s t r a t i v e  c o n s t r a i n t s ,
and cost restrict or l i n e - i t  tme - e - e -  reasonable availability. These
limitations on availabilit-o i.ndicate augmentation may be more feasible.

3. All  w a t e r  is pr e e - - e - e - n tlv being used ire - some m a n n e r ;  however ,
future demands will r e q u i r e  a change in th e -  p a t t e r n  of use .

s.  In tens ive  utilization of water including reuse and higher
e f f l l enc i e s  w i l l  become n ece s s a r y .

5. Time q u a l i t y  of s u r f a r .e and g r o u n d — w a t e r  supp lies would
generally decrease wit le - m a e - r e  i r e - t o e - m e - s e  u t i l i z e -~ t io n .  ~i rc~e-mtrrm ent of
munic i pal and i ndus t r i a l  r e tu r n  f lows  and s t r e a m fl o w  r e - e -- c u i a t i o n  wou ld
be required.

6. Terminal lake --s are r- u ; c e - J i n g  and will continue to re-cede at ar m
accelerated rate as duo p le t ic . -m e - s o m m s o r e - a s e .

7 .  An abume - d aoc o e- of land e xi s t s  f o r  all purposes; l e - ow e v er . o l e - a n g e s
in use w i l l  be  r e q u i r e d  to ace - ri - i - Ire - n c e - c d s .

8. S ; r b s t a n t i e - u e -  i r e - o r e -- a s - cue -  i n c rop  y i e l d s  per  ac re  are i n d i c a ted  t o
be probabl e. These are dejr e- r u d e - n t  on a d e q u a t e -  w e -re - er se - e - pe - - i v of ge - ce -md
q u a l i t y ,  are -d on c a r e f u l  n m a e - e - e - m gu e- :.t m nc l e - m di r r r e - b u- tt t -r re - or t ilizers and
m oe-c - ti e -ides.

9. Agr i c e - i l ~- e - r a b  g r e -a ch e -m et m on e- - m project ed by e - u B L — i . E S  can be
e-ichi e - - ’.-ed in all time frames.

10. Rare-ge forage prod .e - e -.o L  ion is e xp e c t e d  tie - incre --uas e -’ substantiall y
b e -.- 2020 , even t h o u p t u  considerable e-~r . e - Z I n g l a n d  i s  los t  t O  o L e - u  r t1- e- e S .

11 . Pro~re - e - r me - S e -c  and n a n r i g u - r e - - m m t  is m e - c e - u S e - me - t r Y  t o  suppress e-. r e - ’s or e- and
Improv e wa ’ er shed  - c o m e - d i t i o n s .

I 3tro
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PART VIII cO:IcLIJSIONS

12. Known and p red ic ted  mine ra l  resources  are s u f f i c i e n t  to
maintain the present growth pattern of the mining industre-e-- . Mineral
production is related to national rather than regional needs.

13. Continuing development will increase the potential for flood
damages . All damages cannot be prevented , but a reasonable level of
protection is feasible.

14. Abundant  f i s h  and w i l d l i f e  resources  ex i s t .  Increased land
and water  use would dep lete some habitat , but most species are not
th rea tened .

15. TI e - c r e c r e e -m t i o n a l  demands will increase especially near urban
cen te r s .  Sat i s f y ing these demands wil l  require  development  in t he se
areas; howeve r, large open space  and scenic areas are available.

16. Multip le use planning and adequate zoning are necessary to
control conflicts between uses .

17. The plan does not meet or consider all social and environmental
demands .

18. Present  legal and i n s t i t u t i o n a l  cons t r a in t s  could l imit  the
economic groce -- t L e -  and development .

-e- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



PART IX

miCCO~~iENbe-\ lidyS

A dr e-ytiu re - of tIe-c f r a r o er - - a r k  p lan as a g e e - n e - r o e -I p r o g r a m  f o r  m e e t i ng
future needs as detere -oe-ined from t i e - c O B E — E R S  p r o j e c t i o n s  is recarmoroen d e-d .
Deta i led  s tud ies  w i l l  be required subsequent to imp lee-rere-ting tie-c
various elements of the plan . The -c data , conclusions , ne-nd rec rrm rre-end e-a—
tions assemblea ° e-er e -oe - in, along with the experience gained , fore -re - a basis

~ for  out li cuie -e -g f u t u r e  i nves t i ga t i ons.

Further study of alternative means of meeting needs is required in
the near future . A comparison should be made of the oce -va-e-e-tages of
importing additional water to the Region or d e v e - l o p t e --sot  of resi du e-al
inbasin supplies. Consideration of environre-aental factors should be
given more emphasis as additional data become a-.raii.able.

Specific recommendations basic i--a the needs and -Juc ’:elopmcant ore
l is ted below :

1. PerIodic re-view and updating of the framework plan sUe - o le - U be
scheduled and funded to ncme-rporate f e - m i - me - re trends , additional data,
State Water Plans , and related investigations .

2. More detailed studies should be m a e - h e  of the  i e - e - t e r r e l a t i c e - r r r e - h i -p
of conjunctive use and management of ground—wa tor and surface- ce- .e- ’oer
resources. Studie e- of i- lois typ e  are needed on all : rmajo r  r i v e r  sv srer e -s .
Areas of immediate need include C-irs- o r V a l l ey , Tr u c k e e  I - t €a d r cws , moe - r d
tie-c Bear R ive r  sv~~te:e-e- . The findings of a simol e -a r ste -m d- c on tire S e v1r
River syst ee -mo shoe-o l e-I be imp lemere-ti. Ncce - s e -e -e-e-rv legal and ir .stit me -ti ona l
a r r a n g e men t s  sle-ould be m a d e -  to  f m e - e - : i l l t a i e e -  imp l e n r c r r t m -~t i . r e - .

3.  Imp l ement rn e-r me - o m o u- me -me - i- programs and i n s t e - i l 1 the me - e e -- c e - s a ry
control rarilit ie - -s to incr -- e - ase - - tie-c e-ffi ciere -cc of water rises.

should  be imp le - - m e-r e- m o s t e e - I  to  c u r t a i l  ire - cr- :rsime - g r r r b o e - e -  we-a t e- - c per capita roe- .
rates. Presere- t re--li -es sle-ould be reduced wIr e -mr . use is e X O O S S  I V e - .

C o n s i d e r a t i o n  shoulu  be gi v cu mr to m a i n t - e-Lrm i ’e- g t r io - -- om o rr m s t r e -e - a r n f l o w s  to

suppor t f i s h  h a b i t e - t  and w a t er  q u a l  i t - c  ne- e - J e -  -

4.  An i r e - y e - r e - t o r y  s h o e - i l d  be o d e - - @1 e- ’-e- i s t i n g  p i e - r e - or - Cu t e - areas e- e - u:d

p layas to determine the p o - e - m m l h i l i t i  s f o r  w e - e - t e r sa lv ;me -r~~.

l~. More -  b a s i c  d a t a  e-e -re n u e - e m d . -d de e- - c m - - I n c  tte - c r e - I c r  to o f  n a tu r ~m l
recharge mad the po s sibil itie - os of art ii t e -- t j l re -m ole-argu e- of ground water
to better u t i l i ze  t i m e  w e - e - t . - r  r e - s  ) e - o C~~es -

1-4 0
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PART IX —I.

6. A dete-a~~leu si -m od-i should be re-ode of the Walker River system I

de te rmine  w ay s  to ice- p r o v e -  wa t e r  qu a l i ty  and m a x i m i z e  t I e - c  i r e - f  L o w  t o
Walker Lake .

7. The Federal go- :ernrnent should quantif y its water ne-e -d an
Federal land , with consideration of both upstream a:e-d downstream user

8. Land use s t u di e s  should  be made to  in su re  p r o p e r  r n a r e - a g e m e n t

F best  use of land r o s e - m e - r o e s .  Bread  lu re-ri use p ie -are-ning policies should

be coordinated at a l l .  levels of g r e - c o r e - m e - c e - c - r o t  and imp it-re-ere -ted at tir e b c
level , consistent with proper managemneme-t of land resce-urces. Zoning
essential to regui~e-te the development are-C use that is consiste -me -to viti
the capabilities and i-he l i m i t at i o n s  of t i r e  lan d .

9 .  l~a e - e - a ge - nre-mot of e- e der a l  l e -a r d s  ~L o u i d  he - c  c o a r de -n a t e d  w - i t u -  s t a tt
and p r i v a t e  i n t e r e s t s  to p rov ide -- the  bes t  u t i l i z - a t i o n  of a l l  r e s o u r c e

10. Implement land rmocaroagement and treatrmoee-e- t programs to increasE
forage production , enhance and protect wildlife habitat , reduce
floodwater and sediment production .

11. Develop improved plant species , fertiliz ers and rmrccc ticid er
that  are more compa t ib l e  with tie -C uc re -vir ere -mr e -ent e - i ue -d w ill i:e-c re-ace food
and f i b e r  p r o d u c t i o n .

12. ~lore detailed scud e-- , coordinating state are -cl f e d e r a l  p lanni m e-~
efforts , should be mad e e -  of a l l  aspects of the recreation needs of tht
Region . Particular emp l e - e -e - e - - is should be p laced on o b t a i e - - i e - e - g  ba s i c  da t e -
on recrea t ion e - e - e - ae- , i n c l u d i n g  e- , ua e- r  r e - r u l e r u r e - e - o u s .  i h e  ure-c m ; e - e -~ r e - e - a t u r a l
resources characteristic of the ~ieg ion should be giv e-re- ste-d ab
recogni t ion  in land and w a t e r  use p l a n me - i i e -g - -  pr em ooe--r v e - - these-- m e - O t icna
assets.

13. Early a c t i o n  s h e - o r e - r I d  be -  e- e - m~ o e - e - fl to r e s o l v e -  cu - m e - f I l e t s  he - i - c - ce -re-

deve lopmen t  and p r e ser v a t i o n  of p c r t e - - n t i a l  w i l d , r e - c e - m e - i c, and r e c r e a ti c
rivers , as well as w i ldu rre-ess and scenic areas .

14. Develop and install tI e - e -- necessary inst r u n e - n t  a t  ion  to  ne-re-li tom

— climatological data , streamfiow , air and woter qua il-v . weather , and
soil conditions.

15. lmp l er. e-e --r r i- rm e -e -pre - ce - -d SOlid w,~sLe cme -im e-agem ere-t n r e t i e - e - :  s , inel udime -m
recycling and ru 0 lana t ion . Si - ri t err r o r c e - - u n . e --m o o f  t o  e- e- t iota c e-re - to ra.i
regulations is recommended.

1~



GLOoU3r\RY

ACRE—FOOT——Th e vu i e-e-ire-u at n e - A L eC i-hat sould cre -e - v c e -r a re- a r e - - a  of one mc
a depth of one-- r c e - c m , e q u a l . to 325 , 551 U ,  S. g a l l o n s  or u 3 ,~~e- -O cc
f e e t .  1 m e - , des i g n : e - t - - :m c r a t e  it  r e r l a t c -d te e - t o e - ce- u n i t s .  As used
r ep o r t , cc re - m: e - e - - c r e - i y  an n m n n r u a l  r a t e  as a c r e - — f e e - r i -, tn h r - e - a e -.ands  of ce-c ro e - —
or mi l l i o n s  of a c r e — f o o t , ge-- c y e a r

A C T I V E  hTn)fl1 0 ( U e - - e - B L o  5Te-e-h-t..\Cie- t~~— Th c v o lu m e  me - o r-- I i i  e-- a i l ab l e  f-o r
re lease  fr ee -m i a r e - o s - c r c  m r  be low t Ie - ce - si-age of toe - re - me -e-o; -r u -uno A r t  roll
l e v e l .

ALLUVIAL FA te-U-- Th e o u t s e - r r e - o r r d  s l o p ing d ep o s i t of d e t r i c c e - l  m a : e - r i a l  h
-ic e- ite- h’.- t he  ac t  f l e -  of ne-cuter Lie-o ne- nelghborlme-C d e c-oa t c e -i r s  t o  a p ia
open valley b o t t o m , f o r m o m u ’c l roug h Iv in m e - 100 ar cce-ne she-are- .

AhTI-IAL I k e - I T  \ 1Ote -e - f l~T (AVI I) ”e-\ measure  of f o r a g e  or feed  r e q u i r em e m r t
m a i n t a i n  I cow fo r  1 m o n t h .

AVAILABLE WA -~— - ~- : e - t e r  i - h i t  is rr hv me -io a ll v available in  some-  de-gree-
available - -c e-ri -er as used in tie - is report. koe-e-le-vdcml ogic factors >
me --au i n h i b i t  time deveicve- re-ent ce-f He-ysce:m !ly available ocol o er inciud
quae - -m t  l i - V  -i re--i q u a l  i— ic re- -q uire - o e - c -me - ts for the intended re-se , tIe - c- Ice-ca
of e - i m e - r  e- e--i a ce r  in r e --lotion to i- Ire - incemr: -d p lace of use , the d egree -
me - - o s -m e -I , va r - m o - a z  l~~~e - e - l  and a d m i - r i s c r a t i v u  c o n s i - r a m n t s , and t h e- Ce-re -re -he -

ef f e c t  of  e - h~~se ore- the  a c t  r o e - i cost 0 1  d e v u e - L o m e - o e - ee - r t .

B E N E F I C I T I e -  t tSF OF ie-’.\i[IU” The-r use -of m e - at e - c fe-ar arty ~ ur oce f r a n e -  c I t e-
ben e f i t s  arc ’ d e r i ve d , s c e - c le -  re - s  I r e - m i -  m e - c t  i t m i  t~~d t o o  d oe-nest ic , i r r i g
industria l su go e - lv , re - - o r e - - m u  ion , f i s h  and w i l d  l i e  u s e .  r e - u power  ci
opmen t .

BEt : 1U - [ C I A T I O Y — — P a r t  e - r f  a f e r t  i l l  zer  m on u  t o e - c  i - mo- c i re-tn -ce-re-rcoess ire- e- .- ir i ch
t e - r r t o i l i o e - c r  m e - m a L c e - r i a l  is o o n c e - - r e - i - r m a t c - d , e- m l s o  tie- c m e - e -- m -- - .e - v a l  m e - f  umm e-eci me-te-

cor e-s to itu entn ~; m r ea m m r ir e - .- i- ni l r r t - - S  to imp rove -- t h e - er gre -re - : e- ir gue -u i I t I

ore-i Use-cl

Bi OCHEMICAL OXY GEk I ) l - f lAU l e -— — l i i e - o  e-~ e - m e - e - i e -t 0 tr r e - f  ox’e - g e - m e - a  r e - s e --e l i n  i - n e -  0 icue -

i~ru1 ox ida t e - e - t e -. ol ore -m m r e - i c  ce - c m L L e e -  r ifl ml spec I f  i e--d to ir e - - m i t  a spce - i

temper Lur e , und r re - m m e - - r S e - c e - I  - i e - d e - o m O i l m d i r e - i b m

BRACKIS h W .\ b itR - - C . m l  l i r e - wa te-r li e - r e - Lime - ci min e ral u o O t u  m at rare - m e-. f lu -  -

1 , 000 r e - p / i  ot d j s s - r u i v e - - e - t  - i . e - l i e - I s  r e - e- e-i e - e - t  e - m f se - - r - te - e -r

B R l N E ~~ W e - m E _ e- r Ii e-w i ne - r is - m e - l y e- (I~~m~- e - e - I ide - c u e - mt e- - t L  m e- 
r- 0 .  -

r ig / i (ti e- i l l  i p r m m m s  ge- i- l i t  cc)

— i f  —
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GLOSSARY

CLOSED BASIN--A basin is considered closed with respect t~ surface flow
if its topograp hy prevents visible outfi a’ . It is closed hydrolog i-
cally if neither surface nor underground outflow can occur under
present conditions .

CLOUD SEEDING-—Treating clouds with minute particles of matter , usuall y
silver iodide crystals , to provide additiona l nuclei to increase
preci p itation.

CO~~1ERCIAL FOREST LAND-—Forest land that produces more than 20 cubic
feet of industrial wood per acre annually .

COMPREHENSIVE FRAMEWORK PLAN--A plan for wa ter and related land
resources development that considers the physical , economic and
social factors to the year 2020,

CONJUNCTIVE USE OF WATER--The integrated use of surfa ce and subsuri~~cc
water supp lies and facilities , normally involving stor .ge above or
below land surface of surp lus waters when available , for use during
periods when watcr supplies arc deficient.

CONSERVATION RESERVE-- land taken a l i t  of production during times of
surplus and seeded to Wrass to p ratec t it from erosion until it i s
again needed for crop producti on.

CONSUMPTIVE USE OF WATER--Th e removal of water f rc ’n ~ a system by dis-
charge to the atmosphere and incorporation in the products of
v e g e t a t  i we g r o w th , foo d praL ~s ing , indus tria’ processes , or other
use.

CRITICA L AREAS——Land ar as ri vegetal cove r h .-t s h~ en  dest raved and
where se r ious  r u n o f t  and er o s i o n  are  o c c u r r i n g ,

DEAD STORAGE—-The volume in a r e s e r v o i r  b e l o w  t h e  lowest c o n t r o l l a b l e
l eve l .

DEPE N DABLE YIELD (s t r~~:i m t  l o w ) — — E x l r e s s t d  h er e  i n  as the avi r .i i a  St ream—
f l o w  fo r  c o n s e c u t i v e  i n t e r v a ls  of I to 10 y ’ a r s  and p lo tt e d as a
pe rcen t age  of average annua l  f l a w  t o r  t h e  19 3 1 — b O  r i t r i nce p e r i o d .
It  i s  not the  same as de iamdahle v l e l d  abta I tiahli w i r n  r e ser v o i r
opera t ton .

DEPLETION OF W A T E R — — W a t e r  consum ed and no I on~a r • i v l  i i  0) I t  f o r  supr1 v
E q u i v a l e n t  to  consumpt ive  i~~~ p lus n a t u r a l  l o S s e S  hv ivap orat i on  and
t r a n s p i r a t i o n  of su r f a c e  w a t e r  or g round  ~~i t i  r .

DESALTING——Removal mine ra l  d i ss~~l v e i s o l i d s  f r ay  sa l  ~ fle ~ l t cr 0\

a r t i f i c i a l  na t l i u d s
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GLOSSARY

DISAGGREGATE--To break a figure down into the segments that make it up ,

DRY CROPLAND or DRYFARM LAND--Non-irrigated cropland that depend s on
‘precipitation to produce a crop . Small grain crops and alfalfa are
grown on an alternate crop and fallow basis where annual preci pitation
is not sufficient to produce a crop .

ELECTRODIALYSIS--A process for removing ionized salts from water through
the use of ion-selective membrane and electric current .

EVAPOTRANSPIRATION--The process by which water is transp ired by plants
and evaporated from plants and surrounding soil. Quantitatively it
is usually expressed in depth of water during a specified per iod of
time.

FALLOW-—Land cu l t iva ted  but not seeded during the year. Used to store
soil mois ture  and make it avai lable  fo r  the next year ’ s crop and to
control weeds .

FLOOD FORECASTING--Projecting the p robab i l i ty  of f loods by f requency ,
size and location fo r  both  immediate and long range p lanning~

FLOOD PLAIN MANAGEMENT--Planning and implementing measures to best
utilize land and wat~er resources bordering streams that overflow
dur ing f l oods ,

FLOODWAY--The channel of a river or stream and those parts of the fload
plains that carry and discharge floodwater .

FOSSIL FUEL POWER PLANTS--Electric power generating plants using fossil
f uels such as coal, gas and oil as a source of energy .

FRESH WATER--Water having a dissolved-solids content of less than 1,000
mg / I,

FitOST-FREE PERIOD--Average length of time between latest spring and
earl iest fall fros t generally below 32° F.

GEOThERMAL POWER PLANT--An electric power plant using heat from within
the earth as a source of energy to turn turbine blades ,

GIGAWATT (gw)--One million kilowatts.

GREENBELT-—A linear extension of land or land and water which fulfills
an open space function .
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GLOSSARY

GROSS REGIONAL PRODUCT--Th e marke t value of f in i shed  goods and services
produced by the Reg ion ’ s economy w i t h i n  a spec i f i ed  per iod of t ime ,
GRP , a valuable measure of regiona l economic activity, is general ly
expressed at an annual r a te .

GROUND WATER--Subsurface  water  tha t  occurs in the z one of sa tura t ion .

GROUND-WATER DISCHARGE-~~Outflow of wa te r  from a ground-water  reservoir .
May be accomp lished na tu ra l ly or a r t i f i c i a l ly .  However , in usage in
th is  report , most l y r e f e r s  to na tural  d ischarge  b y evapotransp i r a t i on
of phrea tophytes , spring d ischarge , and seepage to streams or lakes.

GROUND-WATER RECHARGE-- Inf low of water to a ground-water reservoir ,
May be accomplished either natu rally or ar ti f ic ially.

GROUND—WATER STORAGE--Literally water stored underground . As used in
this report , the vertical dimension arbitrarily comprises the upper
tOO feet of saturated valley-fill deposits. The ground-water storage
values represent only a fraction of the total amount of stored ground
water. The quant ity so computed is many times the average annual
value for natural ground-water recharge or discharge , i,e,, the renew-
able ground-water resource , For consideration of use of this ONE-TIME
GROUND-WATER STORAGE RESERVE, the volume can be expressed as an
average annual rate for an arbitrarily selected (50 in this report)
per iod of years . Ground-water storage reserve is thus a TIME-LIMITED
SUPPLY,

GROUND-WATER WITHDRAWAL--The withdrawal of water from a ground-water
system . Commonly refers to ground water withdrawn by pump ing . How-
eve r, withdrawal is a broader term in that it includes water withdrawn
through naturally flowing wells , man-made drains and tunnels , and a lso
may include discharge from springs.

HYDROLOGIC SUBREGION--A major subdivision of a reg ion bas ed upon
drainage boundaries and not on political boundaries .

1~IYDR~~4ETEOROLOGICAL FORECASTING--Pr edicting water in the atmospher e as
rain, clouds , snow , hail, etc., and its effects on flood control ,
a g r i c u l t u r e , e tc .

IDLE LAND (irrigat ed)--Land with a developed irrigation system that
receives no irrigation water in any given year.

INTERTIE--A transmission line permitting a flow of energy between the
facilI ties of two electric systems.
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MAGNETOHYDRODYNAMICS--A method of produc ing direct electric current by
means of hea ted gas or liquid metal moving at high ra te of speed
through a magnetic field provided by powerful electromagnets ,

MEAN ANNUAL (-)-—As used here, the arithmetic average for the 1931-60
referenc e per iod as applied to precip itation and temperature, As
app lied to streaxnflow , the recorded values are modified to reflect
the 1965 level of development.

MEGAWATT (mw)--A measure of electrical capacity . Equals one million
watts or one thousand kilowatts.

MEMBRANE PROCESS--A method of desalting water us ing a thin filmlike
sheet or membrane which selects the flow of specific ions .

MITIGATION--Providing services or facilities to compensate for project
detriments.

MODIFIED FLOW-—Natural streamfiow adjusted for the effects of develop-
ment, In this study, the streamfiow records for the 1931-60 reference
period were adjusted for the 1965 level of development.

MULTISTAGE FLASH DISTILLATION--Distillation process for desalting water
utilizing the princ ip le that water boils at progressively l ower tem-
peratures as it is subjected to progressivel y lower pressures ,

NOMINAL WATER SUPPLY--As used in this report , it is that part of the
surface water and ground water renewable resources iden tifiab le , as
principal streams , dep letions upstream from princ ipal stream ke
gaging stations , secondary and minor streams , and natural ground-
water discharge exclusive of that in areas of upstrtani dep letion.
It includes a wide range of special conditions , and cost~ to make it
available. It does not include reuse.

NUCLEAR PLANT--A p lan t  where nuc lear  r eac to r s  prow ide the P at e f l t r L A
to produce electric power.

OPEN SPACE-—Any predominantl y undeveloped land and water ari a which has
value for managed resource production , natural ri seur~ e preservalion ,
Heal th Welfare and well-being , Public Saf~ t\ and service corridors .

PARAMETER-—A characteristic element or constant factor .

PEAKING ELECTRIC POWER--Power from generators installed to  he operated
for shor t periods when load s art hi ghest,

PERENNIAL YIELD (GROUND WATER)-—The amount of water that can he with-
drawn from the ground-water  reservoi r  w i t h o u t  exceeding the n a t u ra l
r echarge .

- l4f -
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GLOSSARY

PERSONAL INCOME--Includes income received by all individuals from what-
ever source. It includes wages , salaries , proprietors ’ income, rental
income, dividends , in teres t, and the difference between government
transfer payments and personal contributions for social security.

PHREATOPHYTE--A plant that obta’ns its water from the zone of satura-
t ion , either directly or through the cap il la ry  fringe . As used in
this report , it consists of non-agricultura l vegetation including
Tamarisk (salt cedar), greasewood , cattails , etc.

PHYSIOGRAPHIC BASIN--An area bounded by definite phys ical geographic
surface features.

PRINCIPAL STREAMS--The princ ipal streams in the Great Basin Region have
been des ignated as Bear , Weber , Jordan , Sevier, Humboldt , Walker ,
Carson, and Truckee Rivers , The flow of these streams is represented
by the gaging station record at or near their respective maximum-flow
reaches , In the case of the Walker , Carson, and Truckee Rivers , flow
passing the gaging station at or near the Nevada-California State line
is used as the flow of reference.

RAIN SHADOW--Area of low precip itation on the side of the mountain
opposite to the prevailing direction of storm paths .

RECREATION DAY--A statistical unit of recreation use consisting of a
v is it to an area by one person for all or a portion of one 24-hour
period ,

RECREATION DEMAND--The quantity of participation in outdoor recreation
activities that will occur based on trends of increased par tic ipation
rates.

RECREATION NEED--The difference between demand and suppl y expre ssed in
units of recreation days or acreage requirements .

REFERENCE PERIOD--The 30-year base period , that is , 1931-60 , used in
the Great Basin Region study, princ i pally for climatic and streamflow
records.

RENEWABLE WATER SUPPLY--That part of the water supp ly that is rep laced
on the average year after year , generall y by natura l processes , but
locally may include artificial or induced conditions .

RESIDUAL WATER SUPPLY--The nom inal water supply from which is subtracted
depletions of princ ipal uses . In th is report the defined uses at the
1965 level of development were used . Note , however , tha t essentiall y
all water in the Region is removed by evapotransp iration , The ques-
tion then is the degree to which princ ipal uses include natural uses .
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RETURN FLOW--That part of a diverted flow not consumptivel y used and
which returns to a surface water suppl y.

REVERSE OSMOSIS--A membrane  process  of de sa l t i ng  wate r  u t i l i z i n g  the
p r i n c i p le of osmosis and p re s su re .

RUNOFF--That pa r t  of the preci p i t a t i o n  tha t  na tu ra l ly occurs in su r face
streams .

SALINE WATER--Water  having a d i s s o l v e d - s o l i d s  content between 1,000 and
35 ,000 mg/l, Sl ightly: refers to range of 1,000 to 3,000 mg/I;
modera tely: ref ers to range of 3 ,000 to 10,000 mg/I ; very saline :
refer i to range of 10,000 to 35 ,000 mg/l,

SECONDARY STREAMS--The usage in this appendix is restricted to those
streams in the Reg ion lying outside the upstream areas of the princ i-
pal streams and that have flow s in excess of 1,000 acre-feet per year,
The larger ones have annual flows of as much as about 45 ,000 acre-
feet. This designation specificall y excludes streams in the upstream
areas , some of which have annual flows exce eding 100,000 acre-feet.

SEDIMENT--Soil material dislod ged by ra infall or streamflow , carried
by runoff water , and deposited in reservoirs , lakes or on flood p lain
lands ,

SNOWFIELD MANAGEMENT--Manipulating the snow pack on hi gh water yieldi rip
areas using snow fences , avalanches , et c., to control the t ime o f
snowmelt and its appearance as streamfiow .

SNOWMELT RUNOFF--Runof1f primarily responding to melting snow during t S r

spring months , sometimes called spring runoff.

STREANFLOW--May be the same as runoff but as a more genera l term
includes flow aff ec ted by diversion or regulation.

SURFACE WATER--Water on the land surface in streams , lakes , and re ser-
voirs,

SYNTHETIC HYDROLOGY--The process of predicting runoff using rainfall ,
soil and plant cover information,

TERMINA L LAKE--A lake at the downstream end of a stream system in a
closed bas in or clos ed group of basins . Used in chis report for
permanent lakes of this type .

TERMINAL SINK--A usually flat area at the end of a river or stream
system in a closed basin where t he  i n f l o w , eith er on the surface or

underground , is balanced by evaporation .
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GLOSSARY

THERMA L STEAM PLANTS--Electric power g e ner a t i n g  p l a n t s  u t i l i z in g  heat
as the source of energy ,

THERMA L ELECTRIC POWER--Power generated using hea t energy from any
source , includ ing Geotherma l Nuclear , fossil fue l , etc .

TOTAL DISSOLVED SOLIDS (TDS)--Total quantity of solids present in solu-
tion quantitativel y expressed as milli grams per liter. Typically the
residue of evaporation.

TOTAL GROSS OUTPUT--The total value to the producer of all goods and
services produced . It measures the value of goods and services at
each stage in the production process and is , therefore , an accumula-
tion of value unti l the good or service reaches the final consumer .

TOTAL STORAGE--The volume of a reservoir below the maximum controllable
level inc luding dead s to r age .

UPLAND WILDLIFE--All  w i ld  an imal  l i f e  found p r i m a r i l y in n o n - a q u a t i c
h a b i t a t .

UPLAND GAME--Small  game b i r d s  and mammals found o r i m a r i l y  in n o n - a q u a t i c
h a b i t a t .

USABLE STORAGE ~ACT IV E ~l OkAGE )--The volume normally available for
release from a reservoir below the stage of t h ~ maximum c o n t r o l l a b l e
level.

VALUE ADDED-—A measure of t he  costs of producing t h 0  ti nished goods and
services that goes to the fina l markets described in gross reg iona l
p r o d u c t .  It  irul ude s a’ages , salaries , p r o f i t s , r i o t s , interest ,
d e p r e c i a t i o n , and 1 d er a l  , s t a t e , and loca l  l ix . . s. V r i l  Uc added is n ot
onl y a v a l u a b l e  n e v l s u r t  c it total r .gion a l e~ onoirr it ~) c T t i v i t \  , b u t  a l s o
indicates t he  c o n t r i b u t i o n  of s i n g l e  industri es to the  econo ir~

VERTIcAL TUBE 1)1 -P1 ILI4\TI~~~ — — \ p r o ce s s  of d e s a l  t i  n~ ~- i t  er by ci ist illa—
tion util i’ing a s,rius ‘1 v e r t  i c -i l  he a t  exchanges .

VECTOR——A n i i c s .  ct or other i n ~ . rt ,‘br itc t h a t  is a carrier ot a disease

produc i ng v i ru-~ r i n d  wh ch t r a , c-r I ~ i i i !  cC I i on  by biting or depositing
i n f e c t i v e  r ’ i t . - r i i i l  ofl t b .  S5  ~ fl , on I c e d , or oH, r ebj uc t ; ,

WATER S U P P L Y— — ihe part i f  in water -our c .s c oos  cd ~~r, i! I .  he a v a i l a b l e
for us. . ~one t imu s u s t - i l  i s  or !  c c c v i i i  n t v a t  ro s c~ U rc  ~~S . Commonly

u sed as he supp i v ot s - r i  e r I.e.- I .r c  i i  or subj .~~~ t t o  div. I opment by and
availa b le to man . I n H lat t i sense , ost or e~ onoin1c s dr .- imp l i e d .
Thus av ai.c t.fl i t - , ~ subJec t to c .  rtain c .ics tr i n t r  ~cnd cos t s , w h i c h ,
in t u r n , cr d i! I c r  M t  b r  d i t  Ic- r e nt U S ’ S , l i e l itt e r usage is
r r , t r r , - i and  u — e d  in  t h i ~ r~~
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GLOSSARY

WATER TREATMENT (effluent)--Any mechanical or non-mechanical plant or
other facility used for the purpose of treating , s tabi l iz ing or
holding effluent water . Includes primary, secondary and ter tiary
treatment . Primary treatment removes from sewage of larger solids
by screening , and of more f inely divided sol ids by sedimentation ,
Secondary treatment is the further treatment of the effluent from
primary t reatment  by b iological , phys ical , and , in some cases , chemi-
cal means , Tertiary treatment is the additiona l treatment of efflu-
ent, beyond that of secondary , in order to obtain a very hi gh qua l i ty
of e f f l u e n t .

WATERSHED MANAGEMENT--The analys is , protec tion , deve lopment, operation
or maintenance of the land, vege tation and water res ources of
drainage basin for the conservation of all its resources for the
benefit of man ,

WATERSHED REHABILITATION-- Improving the vegetal cover and soil protec-
tion of a wa tershed by such means as seeding , grazing management ,
tree planting , etc.

WEATHER MODIFICATION--Controlling preci pitation by such me thods as cloud
seed ing.
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