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Abstract:
Small water projects have attracted increasing Interest In recent years. This interest stems from an
apparent need for an intermediate type organization for resource development to serve the area beyond
which private investments are feasible and the area which possesses adequate resource potential to
justify development as all or a part of a Federally sponsored project. This “gap in between" embraces a
vast, spatial sector of the West which includes most of the Western Great Plains and mountain foothill
areas.

This thesis embodies an attempt to think through the problems associated with resource development
and the implications of these as they may pertain to the development of minor drainage basins, it
endeavors to place the various elements in the problem into a cause-effect sequence consistent with the
definition of resource development aa defined in the introduction to the study. Due to the extensive
nature of the problem this paper is confined to the broader aspects of it. It is intended more to provoke
interest in the subject matter than to provide specific problem solutions.

Part I Contains this writer's definition of resource development, a definition of the problem situation,
and a general description of the problem.

Part II consists of an attempt to search out and define the various elements in the problem and place
these in their proper perspective relative to the problem.

The character of the problem area and the situation studied is described in Part III. It contains a
benefit-cost analysis along with a discussion and analysis of the organisational and institutional phases
of the problem.

The conclusion contained in Part IV consists of a summary of the problem and suggested means for
achieving a more effective project organization.
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appropriate humility th a t th is  w riter %ad@$ta&@a &a gat forth  what k@ 

opualdara to  ba. tW elamaatary faotoyg ib the problem aad policy object 

t i r e s  that should dafiaa direction for public action, • ■ -
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ABSTRAGf

Small matey prajaote have attracted Iaereaeisg lotereat la recent 
years* Bbl# lateraet etam* from a# apparent need for an Intermediate type 
orgaSiMtloa for resourae development to serve the area beyond which 
private investments are feasible and the area vhieh posseaaee adequate 
resource potential to justify  development a# a l l  or a part of a federally 
sponsored project. This "gap la  between" embraces it vast* spatial sector 
of the West which includes most o f  Sb* IWtera Great f la iw  and mountain 
fpcth ill aroaa.

%&1@ thesis Ambadlaa %# attempt to think through tha problems associat­
ed with resource development and the iapllohtloas of these as they may 
pertain to the development of minor drainage baein*. I t  endoavprs to  pl&ce 
Ibtwa various elements in  the problem into a cause^effect sequence consistent 
with the definition of resource development as defined jin the introduction 
Ibo the study. Due to the extanslve nature of IkSwt problem this paper i s  done 
fined to the broader aspects o f i t .  I t  i s  intended mors to provoke Interest 
in  the subject matter than to  provide specific problem solutions*

Part X contains th is  w riter1 s .definition of resource dwe&op&ent* a 
definition of the problem situation, and a gsnep&t description o f the
problem* _

Part II consists of an attempt to  search out and define the various 
elements la  the problem and place these In their proper perspective relative 
to the problem, "

■, The character of'the problem area and the situation studied i s  des­
cribed in. Part Hl.*, I t  contains a benefit-cost analysis along with » die* 
CUBBion and analysis of tbs organisational and institutional phases of the 
problem.

The conclusion contained in  Part I f  consists of a summary of the
problem and suggested means for achieving a more effective project organ-
I KatIon.
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IRTROWOTION TO TKB K&OB&BK

study i s  eoneerned iKltfe the reaouroe development of nixsiov dyaln* 

age W in s , I t  i s  difooted partieularly to the detarmiuation of & method 

to aarve a* a guide fop the deveiopmmt of the mioor Wslus that make up

the drainage feetuoPk of the foothills and plains areas east of the Banting 

ental Divide in  Sentpal and Bhstern Montana*

Mmmerman states# ftIiesoupees are not, they beeo#e; they are not statin  

hut expand and eontraet in  response' to. human wants and human actions,»J l/ 
M  geee on to describe these not m  substances or things, but. functions

performed by substances and thing# la  a production process to satisfy

human mnbs and aims,

Resource productivity i s  measured in  terms of fee# well functions, ful* 

f i l l  need# and aims, or stated differently, in  bow fu lly  the resource is  

employed. The extent to which a resource i s  employed depends on ( I )  the 

need for It* (2) the availability of it*  and (3) whether or hot people 

know how to use i t .  A sh ift in  a l l  or any on# o f these factors w ill 

retard or expand resource productivity, since the demands o f society are 

not s ta tic , the level of resource productivity i s  the state of f lex ib ility  

by which substances and things respond to suit demands or needs through 

time. Sesouree development can therefore fee defined as a secular rate o f '

' h /  Zimmerman, Briek W*# World Resources and Industries, Harper and
Brothers, New Xork* Revised Edition# 1991, p* lp*

Ipeoureoa and Resource Development Defined

A resource i s  defined as wealth or a productive capacity, Brisk %



ML'

ramwroe productivity where the inerehee In  growth ;ae meas­

ured at any given , time %$ synonymous %ith the increase in. IleKihiM iy by 

which functions are performed to  • eatiefy demands and' needs*

Mlnop Drainage Basing defined

Minor drainage Mains a*# cenetfued to mean the trlbu&epy drainages

th a t are generally by-passed by government Investment policy and are. too 

lim ited in  resources to a ttra c t a%Ao,#mus im w im eats of a  su fficien tly

SUBtalaiag type to avoid periodic eaoopmio ahd social maladjustments.

th e  Problem Situation

The problem stems from the relatively low and Variahle precipitation

pattern of the area* Rainfall i s  net so limited; tha t I t  prohibits eeon* ■

gmie u#e, Ia see# parte o f the area large acreages are cultivated and 

have label) for m ay years* The j^asslanda provide a highly palatable for-

age and in  most seasons a  s i sable amount* The problem arises from the  

production requirements placed upon the land over a period of years.in  

re la tion  to  land capability  during periods of drought*. A type o f use or 

ra te  -of use to secure an average production fo r a normal ra in fa ll period 

i s  marginal when the precipitation ' fa lls  below normal.

Forced disinvestments fellow drought. and the f a l l  in  land values that 

accompanies fbreed dieinveetmente Invites new investments of the same type 

when o lim tlo  conditions .improve* In th is  manner the problem tends to 

perpetuate itse lf*

Agricultural un its  consist o f dryland grain terms and range livestock 

Operatlenn largely dependent upon year around range use, or a  combination 

of both. These units lack operational flex ib ility*  There i s  seldom a



reserve=. Relatively few eompeasatory • measures am  be exercised to  alle­

viate the Mpact of drought and - particu larly  drought of three- to  four 

years duration* th e  “ro lling  up and vw ollingtS: so cew^sly ieseribed in,

connection idLtk pendodio drought &a w t  confined to  tW  agrionltural sector. 

Whole and busf#»a@ cent ere ro ll up and unroll right alongwith

the fame and ranches.

Early settlers of the Woetern Greht Plain# were not long in  discover*" 

.Mg m ter to be the limiting factor in  both tha- agricultural end noa* 

agricultural Iadustries0 fhs more stable settlements developed along 

,,streams. Agricultural- units, teeriie; -fatablished -a# .irrigated farms -or

rs#bes u#hg Wigated' i m #  for '%intef feed'' W ee. TW W e r

ditoh ,̂ W vW r$ Ie '& thing' of'the past. W iln W  W a r  eu ^ liw '^ ero '. 

W%*#&aW, -The- op# 'of -dWlopW. ^ '' '

come progressively greater, duo to- the necessity for storage W erW re to  

provide a W er  supply* the need for s i gable W rying systW y and the in -  

oreased dost of far* iQ$>rovsmWs. For Wiese reasons there has been l i t t l e  

expansion o f privately owned irrigation systems Wond the Wadvater areas.

Federal projects do hot take up at the point wh&m private irrigation  

i s  no longer feasible* $W@e are generally eenflned to the mjdr drainage 

wye* are multiple perpPte as to aims* and ueuaily do not provide the 

W b illty  and other forms of opportunity required.' 'In. areas', .tributary' to  

the large drainages.

The situation la  one o f  instability  vhich places a'celling, on growth 

to the future, !he root of the problem l ie s  with the inadequacy o f exist­

ing devices to bridge the. gap between private and public investments®



The Purpose o f  Study and A&m Studied 

The State- of Montana ha®' a reclamation agency  ̂ the Montana State 

Water 'Gonservation Board, th is  agency o a^ iee  on an action program for 

irrig a tio n j ",rnral electrification^ municipal water dewlopmenta#' 

provide a variety  of other functions fo r the State as need® dictate, g j  

fhe Board :g j  was organiesd in  1933- The primary task a t the time of in* 

©option was to direct the spending of Federal re lie f  fund® in  the S tate Of 

Montana in  order to  make the highest possible ns© of these funds*

The MneaelgAell Blver IbngdUaajge in  Central IBaddiaawa was the ebjeet of 

considerable expenditure of th is  type and the developments in itia ted  at 

tha t time have been expanded upon as a State. la te r  Board project since the 

termination' of the federal re lie f  program..

I t  I s  hoped that through an examination of th is  s ta te  sponsored pro­

jec t and the area Involveds a. better- understanding earn be had of an in te r­

mediate type government sponsored program as to  i t s  p o ten tia litie s  and 

limitations for meeting the needs of the problem area.

13

2 /  see Section® #-101 , laws Pertaining to  the State Water Sonselwtioh
Bhardj State of Montana, Title $9» Chapter® I  and i* Revised 'Sode® of 
BbhSaoa, 1947,

X J  The Montana State Water Conservation Board. .
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Before one oaft evaluate a. problem I t  I s  necessary1 to ,gain a perspec- 

tive  of th* problem, particularly of the inherent factor# # lo h  oontrlbute 

to  i t .  This part i s  eonoerned. with a search of the account in, an attempt 

to  place the events in  their proper sequence re la tiv e 'to  the prohlm s i t ­

uation, Writers in  the f ie ld  o f resources development involving public 

pmgraalng have throughly outline# numerous of the more important el*» 

meat* in  jibe problem oar resource development,_j/ For the purpose of thin

study the various fadtora # 3 1  be examined in  relation to their natuml,- • : , ,
economic, and in s titu tio n a l contributions to the situation , as well a@ the

aoelal and public aspects of i t .

Ilatural factors

M, #. Kelao has stated that i f  any single problematlo feature of the 

Vest could be reconciled the one which would receive the most unanimous 

support of the people Who habitats the area would b@ in the form of 

measures to counteract the effects of the highly variable climate, & / Tb*

influence which cllaat#' exerts i s  extended to  end never absent .from a l l  '

activ ities of t #  sodiety including W  eooaamt*, institutional, social,

— — — ........ .................. .................
U  Buffaan, Roy wWar and Poot-Ssr Problems of Irri^ tion  Planning in  

the Northern Plains*, The Journal of land and Public B tlllty  Economics. 
Vol. ZIK, Rb, 4 ,  Bov. 1943, P. 455.

Gookes Morris I , ,  et a l , wA Water Policy for the American People*, ' 
Gnited States Government Printing Office, Washington, B0 O.. Vol. I ,
Dee. 1?50, pp. 58-61.

& / Helso, Se M,s nHew Directions in  land Economics Besearehn, Journal of 
Farm Economics, Proceeding* No., Vol. X%XI, Nb. &, part 8 , p. IO35 .
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O#mtlS.Aeg0G%&_ . . .,. - .
OLimaie i s  a predominate fdeior la  th e . economy of the area,* -Firoi.? I t  

effects the availab ility  of input' factors from, one production period to aa* 

other* Land Is  a fixed quantity only as. to  i t s  spatial ,character* Onder

Gleaamatanoee o f variable eliaatld bondltloaa an input of a given acreage 

o f land ±a Aot a qonoreW quantity* Qederally speaking? the a*#w% of land 

surfae* available i& the abort run i s  statia ehiah brlnge about a varlabil* 

Ity  1& land input in  direct relation to tbe climatic oohditloao that pro- 

vail at any given t.jjae.. , The availaM lity’ of. capital and labor tends to 

folio# the land pattern due to fluatua&ijns in  income* lncomietent pro* . 

duotioa baa certain secondary effects on agriculture peculiar to  that 

industry aipec in  many instances production from land i s  an input -factor 

uitbin a tingle operation* Production In, such an lmtance differ* from

that usually observed where the entrepreneur 1$ free to delect from among 

varying amounts and kinds of input factor# and to allocate these on the bas­

i s  of function and price* I f  the farm or ranch operator In the Great Plain# 

area could organise bis production accordingly without interference from 

Climatic varlstio&j ble major problem * uncertainty in  production t  would 

not Ssdst-*

Second, agriculture &a a high fixed cost and high risk  industry du* 

to necessary investments in  aaohlaery, land Improvements? and livestock la  

addition to I W  In o r d e r #  control an operating unit* land i s  not a #1%-

Cd input under erratic climatic conditioner however, investment obllgat* 

ions ape fixed quantities that must be met periodically regardless of



ffom op&r&t&ona, Tb* Iaweetmegb condition die aggmvatW ty Sb* 

fact that fam  had ranch operatera tend to W ld  up their lmeatoriee of  

Iabd and egdipment during favorable production period* and consequently at 

op near peak pxloee. TkL* eee&a to ocdur due to optimiem created by &av~ 

*3fA#L# oondition* and the accoamaying inoreaae in  income #&*& **&»* tb* 

purchase of additional invontorlea possible, In connection with W,e name 

problem Bktixwsr 3chieklo haws pointed to th* lmperfoot nature of the real 

estate market. $ / Ibprofeot prices appear equally w ident with, regard to  

a l l  other factors of production. The seed, fo r . a high fixed incomo iu pro* 

portion to IxLgpi fixed ooeta ereaW  a # t o  of resourco use dun the short 

run that i s  la  %#**# of rosouroe o^ ab ility  Ih the long ##8. This h #  

the effeot of WreasiBg risk* as well as bringing about a reduction due 
inventories of input resources at an abhorml rat*.

Thirds agricultural units lack operational f lfedhility ,, f  w  compen* 

eatory Kieaawes art- available in  the event o f & drought* Units generally 

doneist of dryland gyaiw fam s or range livostodk operations xdhjbah poly on 

q4«a or more months oar gracing per eeaaen, or # qombimtion of both, Qoh- 

sequontly either type or any combination of the two i s  extremely vulnerable 

to drought 4*id particularly m  extended drought, In such an iwtanoe the 

operator Is  faced with two alternatives, Be tm  liquidate a l l  o r  some 

part of hi* inventory or purchase additional Invmtoriee in. m  attempt td 

M aw #* losses, This generally entail* borrowing. TM availability of

16

y  /  Bchickle, Wmer, aad B ^eklhg, R*9b$8, *&an& Valued and .the W d  
Market fin Hortb Dakota", Agxic. Bxp. S ta t., North Dakota IgrLC.
College, Fargo, Horbh Dakota, Uuses. t$k%



ayed&t oo&ae&dA# algoat perf@@tly with Glimatlo v&ri&tiom& and la  usually 

available in- lim ited astounts when aeoied im  most*

dearth, the health af looal baeioaee unite ia  a rural GGdBbmy typi* 

cal to  the problem area re lie s  heavily on the eeommlG sta tus of the 

agricultural aaetor* ^hie aoooants for the ^rolling and imrolling", so 

oommnly desGriboi in eehneetioh' with m all urban tnalw ss 'eeatera ee a 

result of preolpltatlon dhangeo,. Iastitutiens which wmalisr curry out 

credits educational, and other functions refloats the effects of cyclic 

CllmtO'e .'

■ __ fhe major soc ia l;'problem stems from population maladjustments.,,

Biret, educational facllltl^ c are generally unstable he well a@ Imdoquata* 

Second, there la  a cpastant dlspl&ce&e&t of' pb&tlatlcn Ih' both the short 

and long run* Thle takes place it* the short run In the form of forced 

liquidations aa a result of unstable IneeBtmente and employment opportun-

I t io s 8 and to a l l  ages of the population. In  the long run a greater part 

of the younger population i s  drained o ff  due to necessity in  search of w -

playment opportunity, The aged and Ieps talented remain regardless of #*» 

ployment status due to imwbllityt' r' ■ ■

One who 'Will concern himself with imam and ends with regard to

governmental activ ities must necessarily #e**& concerned with the p o lit i-

cal aspsats of the a&tu&tloht Only through legislation can ideas be 
transformed, in to  action programs * Tba p o lit ic a l atmosphere i s  tampered

to as great (^tent by.th* general ,public. weifara*.. Purlhg 'periods of above '

corml prosperity people tend to forget past experiences and are lees
\

interested in major-leaues effecting their welfare, !hiring p&ri&ds of

17
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0tdNB$8 tkqy feo* up to the ieauee tako a more active raspoaelblllty In 

$pv@%$m#At*. &t hag b#sa a&ld* aBd-wttb. l i t t l e  dowbt jgatly*. that the 

-erratic clim&te- Ie outdeae only ty the fick le politica l atmosphere that 

aoecmpaniea it* fM.s- atmosphere ^oatere cyclic ■ attitudes sfeish take the 

form of pressures on government during adverse periods to alleviate miey  ̂

gencieg Wblob Ih the eyes of the aoamolty obviates the need for long tern 

corrective measures-. '.•■"■■'

&ee6oree l^stribut&on , . - - '

Besoareos vary widely both WWcee and wlthlA drainage areas* Oeo 

drainage may bead In a heavy snowfall a # #  whereas another may depend W" 

t lre ly  on seasonal ru n off for water supply* Ow my W MmeralihW and 

the other not* In  almost a l l  oases the c r itic a l water seed is- generally 

fay rmovW from the boadwator area, interests In water over tbs basin 

therefore Wldom eolneido*

The Boonomls groblam.

Beoonros Allocation

The econcmios of roaouroa development i s  an allocation problem. Be  ̂

source allocation i s  tbs concept of inputs to a production propose whereby 

maximum value product id attained from the allocation of a given resource

when the values of marginal products are equated in  a ll  uses* There my
,  -*

h /  H im , Meard B. and Brownieŝ , 0 ,8 ,,  Mpnon^s- of fnblie yinaw^*
Prsntide-Sall5) Xnc*., i f 4$, p» 12#* '



b* & aM&tiB&ioity o f gooda aad ^arvlcoa aad other for** of raWeraMm  

derived from the allooatioR of & aiog&@ reBOWW*? The poaaibility for 

alternative Ibpote la also important to achieve the go&l o f maxtaaa 

product for the roaeon' that one cannot mswm  that the allocation of a 

^ngia re@ouree'''Wb aa water Will. Wat deayly # d # l l  damage.'&#& maadk*-' 

Wua'%#&ot)» & /  Btka te'thie po@6&Wad*3r # *  ,alWdatiV* duo* 

path value product "jfiay fee enhanced tyr- cWtalh cWblAetlone hf Ispstse The 

deelelea* involved'In the allocation of reacurcee IA p&blio programing can 

be Hkwed to tboee faced by thd agricultural or private eatreprwW*. He 

flee t ohooeea frtM Baong competing possible a lWrmtlvee  ̂ '

quad AdLeete that one mbldb prqmieea'to y%dld the gre&Wt/aet- return froa 

the Amploymwt oar a li  of-Me reeonrcee* $* than comblhee Mth Idseaaajwb 

snterpriee aeleoted complementary e&terprimee which #111 contrlWte w e t
''!.'I. ..."

to not retuchav #*%& he adda eupplameatary ehterpricee ae long a# theae

contribute further te  the total value' products

%, # . K<&A@ W  pointed but that the essential objective la  resource 

development la  two &##*' cr itica l ofesWlee to autohomoue adjuetmenbo fef 

a euetMnlog type that w ill provide for a etable ramuroe ue#« &y the 

.moat evident deficiency which characterize the West stems JTrodt the ia* 

adequate aupply and diatrlbutlon o f water* The central problm therefore 

la  to determine the w et effective meane for correcting th is deficiency

S /  Wfman, Roy S,* "JRcoacwice of IrMgatlon Develop#nth^ *% QfgmhHeh"
ad paper presented at the Thlrty^flrat Awmal Meeting of the Agricul-' 
tural lnetitute of Ganadâ  dune 7̂  ̂ 1 9 P̂  5«

KelaOf op. Mt*, p, 1036,
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along wlib. ccMaplm«m&a#y and. ssappltmeniary measuraa that w ill provide lo r ' ' 

the f a l l  mp%0ym8fo of a l l  rehearoes w iihia the draim&ga area isoiudlng 

watw* The emtyal bbatebla to resource develô abt ̂oay vary #a to time' 
ah# plaoe both within and between projeota *o#@rtake& a#& proposed* Be*
sour-c e allocation must therefore adbera to  a marginal and 'substitutional 

analysis, ifBost allocation18 i s  resolved as a "benefit-eost" analysis, 7 /  
Though .a ‘benefit-cost, .analysis i s  OOinplexji i t  i s  In  principle m  sore than 

a process of adding Up a l l  benefits a ttribu tab le to the pro ,feet on the on© 

hand and a l l  coats on tb s other* A project Ie  generally conaidered 

feasible' i f  benefit® equal coats or the ra tio  of benefits 'to  costs i s  I  to  

I ,  Geytain alternatives may afford ra tio s  of 3 nr more to 1+ I f  projects 

proposed and successive Injections within projects undertaken are .selected 

©ti the basis of the most favorable, benefit-cost ra tio , "best allocation88 

w ill be realised. The benefit-cost analysis or ,allocation process is  ■ 

therefore not merely a procedure for assessing the merits of a given Slfcnat**, 

Ion but consists o,f a series of propositions to serve &a a guide for the 

allocation process.* I t  i s  a continuous process of substitution and select­

ion both between and within projects as to  time, place, and function, 

financial fersus Economic PsasiM lity

By the conventional Method of irrigation, development the irrigation, 

farmer has paid the cost of the water project through the #ale of irriga ted  

Ztixhs products* Bue to 4%b@ increaeiag scarcity of irrigatioR, water puppliep 

1 •.

7 /  huffmn> Boy I* , Irrigation, Development and ,Public Water. Policy, Tho
Bonald .Press Companŷ  Bew York, 1953$ p* 199« •
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and land readily aocegaible to irrigation: use, the irrig a tio n  farmer is  

bo longer financially able 'to  absorb th e ' entire burden of water resources, 

development«, I t  has been recognised for a long time that there is  a 

demand for th e ' development of water for purposes other than irrigation*

I t  has also become obvious tha t important benefits accrue indirectly to 

non-farm groups as a result, of increased agricultural production1.

Students in  the f ie ld  of resource- development have divided, the prob­

lem. into two broad fields# 8 /  0ns i s  entirely  financial in  character and 

i s  concerned with the dollar economies of providing project fa c ili t ie s  to 

d irect consumers of project services. This i s  the "micro-economicl! aspect 

of the problem and is  wholly concerned with .gains and losses to individual 

firms* I f  i t  i s  determined that project costs can, be liquidated by net 

income derived from the direct sale of agricultural commodities and within 

the lim its perseribed by ordinary investment channels the project is  said ■ 

to  be "financially  feasib le"* The other aspect of the economic problem 

involves gains and losses to the society as a whole, including direct consum­

ers of.project services, and is  referred to as "macro-economics". This
- =

la t te r  constitu tes the. gains'- and losses to a l l  micro-wits- which Includes - ■ 

.a ll firms, industries, and. individuals in  the society. This is  the concept 

of the "external economy". I t  is  explained by the fact th a t a l l  units, 

■including government, are. consuming as well as producing un its , and the 

to ta l of a l l  incomes plus the to ta l of a l l  investments- w ill determine "to a 

great extent the amount, that .will be- spent on any single producer's 8

8 /  Ib id ., Pt I # .



prodwfcji as ■ well as th# p r a x is  that W J  ba available t© him for 6o$>»-

Bump&iea, ?&@ W a l of a ll  9oo@9&p%&wa plus the total Cf a l l  ImrestAaota 

laeq p w lto  tb* total pro^ot-* JL/ ' . . , .

EvalWloa of Bomflta ,.ao ,̂% A g . :
fl^e more Important bsnefits general 1̂ " aaooeiated ■ ivith projoot develop-

mants' aroi :-T'"/ ' >.'• .
(1) get iaoraases in-iopomf '.to' omeomers of'project Seayiaea

swh as not' increases, in income to irrigation, famers.
" ■ . ' i ; ■; .'br- ■'. ' ' ■ . .

(2) ^  IoaNaeeB in. W ioeaa activity W  to more fe w  income
W  apewW  '0 1 #  Vlth the *»m*ltl#,er effeat« o f the.
W ra*B*i W@io#s:a v o ln # . 1 6 /' ' . . . . ' . ,

(3) Kora, stable a^rlbhltural px^^hotlon and firmer purchasing
jp&wWr/ ' . ' . / '  ' '

(4) IIsvj employment: and a e t t lc w i  opportunities..

Cf) Isprdveiaents in  community services and fa c ili t ie s ,

(6), Improved oaoB%Wtl#. o.@e of WsodrW' ao& fldod edotWl.

There hr# aba* W oW ot differeW a in the#* effW e* Any aet .Wreaso 

In fam in eW  ao A rcault of an incre&d* In water' ddnaumptlon for irri$^  

Gtioa oae i s  clearly a direct # i o  to the iod ly iW l fam f im . This type 

benefit is  refeWod to as a lMirecta or 1Mrisiryn benefit. Other direct 

benefits may accrue where Industrial dr municipal water i s  made, availably  

or for any purpose where a direct allocation of goods or eowiees • i s  Involv= 

ad, Nat incre^pes to  .hneineaa acemaa Indirectly due te • Iasreased spending

9 /  DiHard * W le y , The Economics J of ^ojm Maimard Keynes, ^renticW hll, 
Iw .^ Kcw York* Anigwt 1949,

p K # . '



for good# and eervloa# by the fat* eoctor or by any other direct bea&fiai&cy 

of the project, Tboaa type beaaflte are referred to &a *@xt»aded", Meeoond- 

ary#, or ^indirect"* Benefits and ooete are aleo oleaelfied a* "tangible", 

or "Intangible^* Tangible effects are those that adhere to dollar measure- 

aente* Intangible# have been so dealga&ted for the reason that these defy 

measurement in  any monetary sense* Though there are usually a certain 

amount of intangible effects in  a l l  cases involving benefits and costs. In -S
tangible benefits are generally associated with tbs types of effects anumer- 

ated as (2) through (6) on page 22 above*

Huffman points out that the question i s . whether or not i t  is  possible 

to devise a common yardstick for a ll  Inatnncaa involving iataa&iblas that 

can be used alongside the dollar which w ill be acceptable and free from 

bias for the measurement of values that c&cnot be defined in  monetary terms 

and brought Within & market value cl&sgifiaAtlan* jg /

.Sj^sct.. banefitc The measttrcmcnt'of direct bensfits i s  usually develop- 

Cd as a "before end after" or "with or without" analysis by the use of farm 

budget* for instances involving irrigation* Buffmaa points out in  conneet- 

ion VdLtdi irrigation that '"Die realdual ccmputsd in  the budget analyeiG plus 

the operation and maintenance cost and increased interest and tax charges 

resulting from Irrigation, which were deducted as a part of farm operating 

coats, w ill give a to ta l which i s  an approximation of the value of water" *12/ 

The complexity of a farm budget analysis depends on farm unit organ- 

issation, I t  i t  could be assumed that a l l  agricultural units both existing

23

11/ MufAaan, Hoy B,, 
a a /  Ib id ,, p, 197.

> Op, Cit,:, p, 22;*
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W prom eed $W lar la  ## to soil* , topography,. loeatloa*

els* of ao ltf aad other oW aaterlstW , the* & qoamoa budget aowld 

reflaot eo*t& and ioaome A * th* group* BxoapS far IaelaAad iqetaoaea 

*wdh eiroumat&oeoe would lik ely  W ***** #*&** delivery for lrpigatloA 

purposes might involve * wide variety o f ' oirowi3tanoes.0 Soaei of the more
■ fi-. _

evident eooaldaratloAa tW& would need to be taken la te  aooouat In develop 

log budgets are*

(1) VariaAloaa la  output pap unit of input due to differanees 
in  Abe productivity of soil*  and other physical attributes 
of the land resource»

(2) Variation# 1# output par unit of input due to dlfferemea 
la  sine of units* #ith regard to W t le  ranches Kaleo 
state* there i s  l i t t l e  difference In net income per unit 
capacity wit&La Abe 150 to 600 am&ai unit ai&* pang* which
la caneldered.a# optimum elaa range under ordinary operate ' '
leg . 'oondltiona* i l /

(3) Zrrigstios in' some o&@a# may require pumping, system* or 
new canal system* that w ill as&e the coat per unit or pa# 
acre higher than for weara that can be served by old* 
sstoblishod ditch systems*

(4) Irrigation a&y net increase act income* This especially 
true of large livestock concerns* %s cost of adding unit 
W aoity by aeaoe of irrlgatlou m y be high &% relation to 
other Jaeans for Inareadiag the s lse  of unit*

(5) Zhe addition of aq irrigated acreage generally requires 
additional mmgeamt and %&*agoeM%&#myaZ3%Md%r b* the ' ' 
limiting factor to higher in&o&c*

(6) Th* financial statu* o f Abe b#it operator may influence ■
,IncOA# sine# o*a who owns a ll  or a substantial equity in 1 
hie unit la  la  a more favorable position Ac improve bis unit 
aad bring i t  lato & higher production, level,

Zt 1@ evident that i t  might be accessory to develop a wide rang* of type*

Pt-*'J," , tn - n r i*  *' i* ^ iif lr-In  H >1 nirninllu |I I Ijit  I ; n ■'■ f i n  i ft*** .',u  u ̂ JJij j ' '  .V̂ 1 T1Vi1 w

Edlso, K,^*, Nuch Oan I  Outtlmm Pay per Ah For 4 Oattlc
Haneh?", unpublished, Jaquery, 1%9*



9? feudists .to suit a variety of olroumatama# to arrive at .am appmsw 
l#ation of the vsly.® of mtor^

The vela# of %&t@r or ether good# &od eervioee to mmiolpalitioe^

Oivie5, and other org&niK&ticms both pablie a&4 private^ is- generally has- 

eel on wfaat i s  normally # en t for snob good# and services* fbe Bureao. of 

Beelasiatiort i a  eonoeotioa iWltb,' 'their §atrim n  D lfisioa Gnit sot up -mhaiolp^ 

al rates oalbal&tei oa the Weis of rates of ehargee typical to the area 

and for the amount estlisaied w eld h©' edMswwi. annually le ss  aahtial oosts 

including local !retaliation opets* 14/ th is  is  not a market price Wt a ■ 

"determined** price on the basis of .prices being paid for the earns services 

elsewhere^ . Such $, .method of pricing can fee projected to a .variety of’ 

paGUL* eervlcee au#i ae flood'cbhtybl progwwte.aod etata and federal fl-tk 

and w ildlife program# provided these ha,w .specific programs,. Benefits to 

flood control era evaluated in  the lig h t of flood dan&ageâ  'frequencies, 

and source# o f flood wate#* Cleme management is  closely ailiad with and 

Cdmmwlj lncltdoe water ehed management ont o f  .necessity* Benefits from a 

cooperative program With othcy #g#a@l** Atj w$dA benefits that can be 

obtained fro* ah individual project and at losa coat*

Ipdlroct benefits Business benefits may vary widely from., project to 

project, f i r s t* . as Stewart points w t  tW multiplier effect tends to 

approach garo with anedeaeivo injections or project expenditure** I^/ Inder

eimterlm Infona&tloh Report^ Qarrieon Mvieioh In i t  Kiasonri^BomdLa 
Mvieion^ Mieaoori Mver Baaln Project legion 6* United #atea  Iegart"*
meat pi the interior* Bureau, of BeblassMoni Qctobcr 3% 1153*

19/  Stewart, I*g,* ^Biecuselon of the Montana Study of Secondary Benefits
From I wigsMon Bevelopmsnt^ * Inpubllshed, Icpt embers 1$$2*
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conditions of fu ll employment the m ultiplier effect ceases to function. 

Second, business benefits w ill depend on how much better off direct • 

beneficiaries are as a result of the project,; Benefits w ill not 'be max* 

Iraiaed unless- the project provides an opportunity'for expansion in  in­

comes to d irec t beneficiaries-, fh ird , the effect -oh local non-farm'* - - i
business units' w ili vafey’̂ ith /th e  in tensity  of the settlement- pattern tha t

takes place. A study o f two' areas having -comparable natural resources ■
'  .

where the ownership pattern in  one consisted of small family operated units

arid the other of large corporately owned units disclosed the following:

’’There - were sixty-two business establishments in  the small-farm 
Community compared- to thirty-five in  the large-farm community.
The volume of -retail trade was #4,383,000 in  the small-farm 
community as against $2,539,000^1% the large-farm,comubity.dur- 
ing the twelve months.analysed,' Expenditures' for household 
supplies and. building equipment v&r* #or4 than three times as 
much in  the Small*farm community as in  the large-farm -commutiity,»16/

M1B4 Marts in  a- study, of local indirect benefits of irrig a tio n ,

Payette, Idaho, identified  and segregated benefits as follows: I? /

local- d irect benefits lo c a l, indirect benefits
n e t' farm ipcom® . entrepreneurial income- .
government payments labor income.
farm wages ■ ■ - ■ ■ ■ p.roperby,-:i;npdWe ■ 1

A summary of the comparative relationships- ©pressed as ra tio s between the

various types of benefits as determined by the.study i s  as follow s:,
benefits compared ., , ratio- .

gross value crop, t.q a l l .......... ............. I  ^  -.
d irect to indirect I  to 1*87
direct to a l l  ■ I  to 2*27

16/ Huffman, Boy >1,, Irrigation  and Policy, 0P\ b i t , ,
17/ Marts, M, S ,, iiAn Experiment, in  the Measurement of the Indirect Benefits
—  of Irrigation^ Payette, Idaho", DoltW States Department of The Interior,

Bureau of Reclamation, Boise, Idaho, June, 1950, pp. 25 -  38.



Iaffes also- found the to ta l  value per asm  irrigated  per .capita to be @191.

amually, *itb a total income par capita o f  $99?»» fho average income f#r 

each Cd* feha 3431 taalneas esfeablisMants in  tb* trade area ms. found tp be 

#30,200,

More community fa c ilit ie s  arc generally found in  a thickly populated

community than in  a • sparsely populated one. The cost of such fa c i l i t ie s . . 

depends on the bmz or consumer W e  th a t w ill support the cost' of the 

fa c ilitie s , ' As stemyt 'has pointed out,, increased fa c i l i t ie s  do not.nec­

essarily  en ta il a reduction in  the cost of such and may increase costa, 18/ 

the ava ilab ility  of services obviously has an effect on the consumption of 

them end accordingly has a d irect effect on the level o f liv ing  within the 

community  ̂ The av a ilab ility  of services may also have an effect on the 

organisation of resources within th e  Community. For example,, e lec tric ity  

to the ru ra l may influence the extent of d iversification m  specialisation, 

add more particularly vertical diversification within end between g%#ga 

o f  agricultural u n its , Ppf these reaeons Improved f& ollitlee can b&ye the 

,effect of increasing the tax  and. consumption base as well as increasing, 

output of other resource factors- and in  fac t bring about a reduction in  

the relative, coats of facilities®

Production s ta b ili ty  i s  an indirect benefit- of BigniScance to a ll  of

the society. S9 t ,  Ciriacy^Wantrup lg /  and Arthur C9 .Bu.nce. 20/ consider.

18/ Stewart, C9 B9, op* C it9

19/  (Wriaey^a^rup, S9 "FSvate lbterpaiee and Ccnaervation*, doumal 
Of Farm Bconomics, Vol, %%]#, 1942, PP. 84-8$.

20/ Buiiee3 Arthur G., Economics Cf Soil Ccnscrvaticn9 Icm  State College 
Press, Ames, Iowa,. 1942, p. Sl»
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Insecurity 1% tenure to  ha a r@a$os $pt the GonsowatloB

TMMkeiLs axpl&iBad by the.jpac* Wi  ̂ moertalaty to the future , 

c&uA@B Iaad wsare to sKplplt reeouro** at & rata i#  axoe&e of loqg nm „ 

produotivltyf goasegueobly* &W vslge of a Watgy project to oogeepfatloa 

see of re&ourcea depends so the oaety&tu&iog *f %he project to tb* 

stab ility  of ogrioulitiyal 'tiniiti, Siabilliaing Bteaawes say1 also reduce the ■ 

Beed fbr eaeRgesdy re lie f spending* Bbsrgeney re lief ia  a cwtlage*t: 

l ia b ility  to the genafal public which cannot be anticipated either a* to 

time nor amount. I t  Ie & high coat means of stabillaiog the economy for. 

the Fmmfis thati (l)  Iqo1 l i t t l e  is  usually made avallahle boo late to he 

o f  any value to small bperatora or now operators getting started, (2 i fhe 

public pay* for the production they get and at erratic pataca due to 

varlatlona in amounts of production tifailable a@ well as- for production 

they don't get during short crop periods or during periods of rmet&ek&ng , 

of livestock after .a drought periods, . '

Pro ject OrganicbtiOd'

The need for and dlatrlbwtloA of project fa e iiit is*  such @a storage 

reservoir# and appertlnaat work# depends on what is  required to alleviate 

defielencle# in  resource organisation^ fkl# should be with ooMldemt&oa 

for IaxjLstjLcy; enterprises and the extent to which a potential @#a 1*» develop# 

*wl that w ill attract new settlers, new services* and other foaaa of. Iavset-

aeat that w ill u tilise  the project, 9bat i s  believed to be the more
: • .

important considerations' in  connection with project organisation are a#
follows^ ■ • • . 1

Cl) Sultiple-tise of .resources*



(2) InWgratibA of wn&te of the pro ̂ eot oa * dmlm#**
Ydde baeiiSo

(3) Integration of l@ad and water reoouroea,

(6) Analyale of faotora effecting matalaed roaooroe uee.

($) Anelyele of factors effecting the <wploy%ent of pro-
jeofc, facilities^.

fho oonoopt of Aoltiple-noe i s  generally aeeool&ted with aw&tipa.#* 

pwrpoa* dovelopmente and therefore la  of fa irly  recent origin. lit I** 

encient in  aotuol pmetloe as i t  represents a mtaral ocwrss of events, 

peepl# oommoa&y w&illaa the Baa* l&ad for gracing purposes as far pica&ck* 

lag, W  floh from the same stream that water I* diverted for Irrigation* 

forest lande are used for timber pWeetlOAf m@W prodactlen, the gr&alng 

o f  livestock, reoreat&cmb sad awry other purpoaas*

# e  waterGhod la* sat integral part of the water project since an acre 

foot of water from the watershed i s  an lapot factor the saw*** as an acre of 

irrigable land or 4k cobio yard of ooocrete in  the otorage installation. IBo 

achieve a* optlwm allocation i t  may tie desirahla and aeeoBsary to eat %p 

a watershed management program as a part of the project jit le&st for the , 

more important water producing sreas over the dralmgso

The aignifloanee o f mtersbcda fey water production awe compared two 

other uses was @ffactively pointed out Igp the Dairy Farm Bsnagery Dtsh 

State QoHage, during it tour of the Qclloge peetwe* in  19#$. Be !ha# con­

ducted it Q@pi@8 of studies In coaaactim with production from irrigated 

pasturga the past several years. IRie average production from the pastures 

has been about $ tow  per acre per year which i s  the equlvnlest of 1.67 

animal nnita of food per acre area*? long. W s  than 8 acre fust o f water



per eeaaoa la  oaed* Total easts including taxes, iotaraet, annual qper&t* 

lng expenses^ and other costs arec-approx-Lmately #40 per aore per season, 

tk& resultant Input per animal unit of feed produced i s  »6 acres of land'

combined %ith l*a acre feat of Miter At a total peat o f $24 per unit* At 

&a laveetmant oo@t of #150 pec animal unit at 6 percent interest i t  *9*13 

eoat an additional $9 per year to stock the land* Assuming & cost of #8 

par unit for machinery and tmcea, the tota l dost per livestock unit would 

be $25* Typical costs on a range livestock concern varies fro* about # 0  

to @50 per onit capacity par year, Oadep each olroumatanoea the value o f  

the watershed for water production for irrigaticn alone exoceds i t s  value 

for gracing»

Another aspect of multiplc^uge i s  the prospect for expanding markets

for water along with services a llied  with water use* there m j  be many 

use* for water In addition to irrigation sudh as municipal, industrial* and 

livestock water as w ell as private non~farsi erganlB&tions and governmental 

agencies* Sine.e one of the major problem.®: with respect to resource develop­

ment stems from the cost of installations■&p compared to returns to  the coat 

of such, allocation to a l l  markets might do much to allev ia te  the problem 

of scald:*

Water available for use within a dmimg#i% sln ip dependent upon both
-'-V • .

the amount and distribution of water run-off* The distribution  and operat­

ion of project f a c i l i t ie s  Can influence the amount of water available be- . 

cause instaHations can be made to complement and supplement one another* 

bownstream storages Oiwo recoup return flow 'water from irrigation* BkwtfKr 

can be diverted fro* a higher to a lower, storage when needed. There are a
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nmb&t of ,poasiMliliisg t&t improving water S ^lribu tio iij, -'^artioularli''of a ®

ewplemantary nature* • ■ .

%& Integration of Iaad and wat*r reeouree* JLamfoabfews the q&eat&ea of 

the kind of project l*K?cwa& that « i l i  Wst auit the B@@d# of !this area* fa  

connection with irrig a tio n  HufSnagt points out that irrig a tio n  -water .m# 

benefit agriculture by ,increasing the amount of production and s ta b ility  

in  productions 21/ 'Ho goes on to, s ta te  tha t emphasis in  the past has b@m 

on increased production to  lird ted  areas' and that only In  recent years has 

much thought been given to stabilising agriculture &* a whole by drainage 

area* As pointed out above* m  Integrated project m#y involve more th&M 

the agricultural sector*

Providing supplanontal water' tb" deficient areas Ie one means of Im̂

iegratiem which, has become an established practice* This practice i s  al# - 

most entirely  for the purpose of stabilizing production on existing unite* 

This I s  the id ea l solution where the only problem i s  in s tab ility  resulting 

from short water supplies since whatever delivery, systems and -other improve-

mmts needed are generally in  and a ll  that Is needed i s  a storage system*
.

Huffman has defined two ether types pf distribution applicable to basin 
■ ■ , • ■ -.>■■: - . 

type prcjocte. These are *6hoe string" and ^scattered pattern* projects

The "abas string" in a #We#:t*w# IW te  of which sire uiWally

defined by a natural drainage way* The *B9#ttemad pattern* project nnnalsts

S i/ Huffman* Bcy S** Irrigation and Policy, op, olio* p* ISS* - 

Ibid*, p. 1 2̂*
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of a aambar of wsall. Isolated irrigation developaanbs a l l  aeeved the

»e#$ administrative organ! gatlon and wa&lly the aamo source of watar

eupply* Propoamto of tb*#a tag?* projeota aay that @udb orgaaisatloa

permit* the aeleotio* of laada toot eolted to irrigation, toad* to Al*"

l8&t@ drainage problem*, eproada t&e tw e flte  of Irrtg&tioa avor a large

area, and anaearagaa th# adaption of & diversified type of agrioo ltw a ,^ /

What would *#em to be the moat log lsa l arguments for doelgoiag projeot*

along thoe* liaoa lnolodlng any ooab&sa&loa of "shoe otring*,"scattered

pattern** or a mppimaatal eater project oa a drainage b&eie are* .

Flrat * those take Mmntago o f aatoral faetore, The dr&iwg* 
l a  the water proW leg W t  a* well as the natural #@tr&but* 
ion unit * Por theao reasons I t  may W poseltle to recoop and 
mdivert retopn flow. The natural oiiaanel can @&9* serf* as 
*111. or e@m* part of tk* dle&ribatloa tgrgdtiBA.

Beooad* suck a pattern w in  be (more !Likely to provide for a 
aaltlple-uaie of SfatbMP, It can provide anpplmmtal eater to 
am&atlag m ite  and may lx* diverted at vM&owe polste to  
eonttored developments whore desired, %  virtue of the a** 
taaalva dlBtx&Wtian pattern i t  Jlai f*et likely to serve at

of water aeede such e* mmioipal, rwardwtlonal* in*. « 
daetrl&l, eat,
Third, multiple demand# my afford edwntegee o f eeal#*

Fourth, Gkacdi projeetn @ay afford the opportunity for a variety 
of altarmd&vae* Share the mtaral stream channel I* need for 
diatrlbntian purpose* a m all pumping plant serving a relatively  
few w&era might obviate the need for an elaborate eaaal system*

Huffman also define* elx types of rdatiowhipo that may result either

diraotly or i Wirootly from the integration of land and wator* Theee are

aa folio**; #/
W l* * -

23/ IMd p* 13$#

aa / isdLd,, p* 130*



(1) IaM  in  oosabiaatiioa tilth  an acreage fof 
gracing IancL

(2) A 'ranoh opwatiian with an iw igatM  ^eed

(3) OotoMhatioii of dryland farming and Iwlgated product­
ion on, thd $&m- Dfstiit*- - ' ,

C4) and dzgla## fe#d @#&&# and hay
W&Wa# dsyl&od tad iMpigatiw

{$) Bstfeange :df dryland feeders for- IryigatiW  fattening 
beW#m dryland and IyrigaAigo opefatopa*

(6) Wefe'at'ige of labor - between dryland and irriga ted  .units,*

A atudyof 10# f&8& #&& y&w&b operations In ôrtifearn Koatana 1% 1#&9 ahow- 

ad tbat 'iotdgrdlion wba, taking pW $ i s  the f o »  of-snWnoaouf. &dj#tmmta 

both -withlo. and WWaao oolW*: 0f , tW' IW'WiW' atudiM -o?w foo'g^fiftW 

of tbaae practlood oaa a# aor# type# o f ia&agr&tioa Idaotifiad Above, 25/

Proleot plaoaAra a&st pacogglse & oumbay of q*u$9*sffseta Mao&lated 

with tenure arrangemontig that may have a direct boaring on th# stability  

and davelopmont o f units over the projadt AS wall as the. conservation u se, 

of raAourow* ReWy attadLbutee Skbat donaarv&tlon protii# to f&vg.AwMi*. 

mental fnotorsy #b*aa are at* follow* -L, -

( l)  .IaaAifeg ar#ngwent# vWmre the tana# or lMdl^rd dwa 
not receive fu ll  marginal product from inve@tm%#*

(Z) Qapital situations whereby operators .must, consume how.

gg/ Wayd, W #  wd Xelafei %* M** "irrigation ^armera Beaah Out Into 
$he Dryland^* Montana Qtate OoHege %^perimwt Otatien W lA tin  
Si^ptembw* 1949» pp» 35 #, 36». - ' . .

26/ %«adŷ  W l  0,$ "Primiplee of donservation Moonomioa,. and BoHoy^^
Agricultural lbiperiment Station* IcfW Stats OollegA, Eeseareh bulletin
302» p. 384$
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0 )  Oenera,! eeonoi&Le instability Uncartalnty atsat
the ia tn re ilseourages eonservation,

' ;
(4) SitufiMohiS -’where 'benefits «r4 re&llaed in  on* loca lity  

fro# investmente dlaember#,

($) Sitnationa in  vhieb & long period Gf time intexvo&sa
between :eonaewat4on im/ostiaeKts and I'etorns, ■•■

I t  Is evident that a project might further the 'Conservation problem rather 

than alleviate- i t  unless actions taken1 are with consideration for possible

conaequonees, I t  i s  also evident that l i t t l e  progress my take plane in  

many instances unless tenure prohlemo can he satisfactorily resolved.?'

1'yeviw  o f traditional investments polity  Mth regard, to iwi@»tioa 

developments IndlW ea that the underlying assumption W  be&& that returns 

to the project are maximised at the point of least outlay Miere autonomous 

investments in the form of capital and labor are attracted to  it# This 

notion asms to persist among a larga ssgaant of the society including some 

students of resource development even, though the history of irrigation 

development demonstrates that the more attraction of such W estaeots is  

not a valid yardstick by MdLuh to measure project success* The misconoap"- 

Mon in connection with th is i s  Am in large part to lack o f consideration 

for ripening costs* -BipenIag coots arc defined as the costs of taking land 

out of one use and placing i t  to a higher use# 27/ Sunihg the period of 

transition from the old to the #w  use costa incurred are mainly for the 

new uao and inocm* during the adjustment peMcd id from the old, lowerj, use* 

This income lag betwaan tha time of iavostmcht and eny financial ramncr-

, , . . . . .......... , ....... . . .  u .  ., „ . ........ .............. -------------------------------------------

dg/ %y, Richard Td,- and Behrwsin, QeOrge 8 ,,  Wid mx)nmicc, The Macmillan 
Company, Sew Iotkf 1947j p* 149»



atlog f#am t&e Iaod l ia l te  the fioanoial peepeneiblilty tha t o*o be aeaom* 

ed eod aocordl&gly the siaouat &i Inveetmeat In it#  Ripening scats are

signifieant- in  agrioulture beeause i t  i s  a high fixed-cost industrya This .. 

i s  'especially c r i t ic a l  with regard to  the development ©f raw land' fo r I r r i a" 

gation sinCB- the latii must be cleared# leveled# and often drained p rio r to  

any production from it*- An optimum production from, irrig a tio n  also requir-

@0 aubBtaotial imreatmants in  bulldingB# mcchioery# and in  most inat&ocee

livestock#

The ijh,ee3.er*0cse program of 1%0 took a ■ revolutionary view of ripening 

coats® Policy under the program was to  carry out such'a c tiv itie s  as land 

leveling# drainage# and to provide various other on-farm improvements right 

along.with the development of irrig a tio n  storages and delivery systems# 4 

study of factory of foe tin g . rates of asset accumulation on irrigated  farms, 

l a  Montana in  1950 chows tha t Considerable mors progress i s  made Igr se ttlo rs  

on. units where substantial amounts o f bp-fhm improvements are mads prior 

to the date. of., settlement# 28/ i t  was found by the study tha t se ttlo rs  on- 

"prs-dPvelopedi$ units controlled resources valued a t S3? #500 whereas -operat­

ors on units developed in  the conventional manner controlled resources
- '•!

valued a t #10,800 a f te r  a sim ilar settlement period*.

I t  i s  evident tha t water i s  only one of several inputs that say be nec-

sesary i f  & prajeot i s  to schiavc an orderly settlement and a subat anti a lly

28/ Stewsrt# and Ilyyick# 5,0®# "Control and Qs@ of -Rssehroes In  The
Development of irrig a ted  Farms Buffalo RspidS and Kinsey# Montana";# 
Sontam State Gollege Agricultural Experiment S tation Bulletin 476# 
October 19SL# p# 70«
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high rate of retuya from the land la  la ss than a 19 or 20 year period, 

land apeeulatlon effects the price that m et be paid for land prior

to settlements Specmlstloa follows directly In the trough of expenditures 

m  project fa c ilit ie s  and .is made possible' as a result o f such expenditure

68* Aoy inorease in  land valuaa dpe to the potential grafted by the projeot 

ioveatmaoh becomes capitall**# la  the vslae of the land ana the settler  

end the projeot loses the flaaaelal advantage created by it*  Tbla i s  true 

for the reason that unless development affords some Investment.attraction  

there la  no financial potential and accordingly l i t t l e  or .no-activity in  

speculation*

I t  should be noted tha t speculation i s  not confined to persons specify

lc a lly  following that profession, Mrge land owners commonly fa l l  heir to  

et%eat&@ acreages e f  Irrigable lande and the land i s  held at priced in c#*

m m  of dryland values,

Various anti^speculatisn Measures have bmn adopted  ̂•' The Solwabla 

Basin Brojeot of the Bureau of Beelamatiori provided for the purchase of 

liOxcesa lands"* 29/ Those lands that were not purchased by the Soyermmfc 

were sold at Sovermwit appraised p rices« $0/

It i s  evident from the foregoing that there are two brood considerations 

in  connection with project layout or the manner in  which resources should

Muds in  excess of acreages allowable under Federal reclamation law. 
Further reference to "m w # Iandds in connection with this ■ study i s  
construed to mean lands in  excess of unit needs or the amount that can 
be effectively utilised  by the owner in  connection with ids operation*

JO/ Iawrence9 James >. ot Sl9 "Missouri land And Waters9 the Beport of The 
Missouri Basin Survey Gommieeion9 Gsited States Government Printing
Office* Washington, Fsbruery 1993, p* 209.
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be opgttAibed. ,  I t  to datemlno the moat QffOotive type#

stad &pp&fiig@%6bt@ of' project fa o llit io o , %#- ppoVldo ati& SAtids s l i d - - o f
' ' . 1 ' '  ",

^epvicea tiWad. gobqtidy abpplm e#a^ wid ,99^1ia%W&^ iRpute ^ o # i  -. 

tbW'bb W W ' to ppovido for the -of- <01 PWw^ao* " ^oeQ

m&y be eltbor flaW eial op Iastitotiom l ia  mW@ of both. & ppej#t la  

ptoW t iw  0%# to the e#tmt that i t  mkee aw  raaooreaa awilabla la  

m owts and-la QornWmtioaa W t  %U1 pporida.fob a W l  mpldimmt of a l l  

PaaoorGaaWapthaprbJoot^ ' .

BoMflt^Goat W lpaia ..................... ....... -..
■ .

- ' TM W efiW o a t ws&ysie mbrawa & dot&ilad a m m #  o f a ll  tffeats  

to bo aotWp&ted as a raault of the project, I t  a*caaaitatea a ^mtcro" 

cooaW.0^ atialycla for aavwal ro&Ge&B. ..

(I) The primary purpose of the project la to afford greater • 
economic opportunity to potential eocamara of project

■ servieesa ' Resources must therefore be allocated la  such
a meaner that users can establish themselves an productive
tmlta W - w  A aaeWiW'baeie*

.(a)' The "multiplier effe*t* eh th e  W eraol eep ew  W & result
of A prpjeet Iaveetmeat Magee on the premiee that ea In^

' creaee l a  direct income from the W e  Cf good# produced by
the project M il create a money Injection into the economy
a$ a whole* ■ ■ -' - .

( 3) Supply done not Create 1 #  W  demand* Unlece the public 
can Wd w ill u tilise  earvicee and goods in  amounts to be 
provided by the project the project MH create ho use* 
fu l potential, . '

Project aoalysle entails a "mero^amlysls^ since the suwation of 

a l l  individnal Ioesee and galne Wludih^ direct boneflciarlee Ie the net

public offset and by wbleh project feasib ility  i s  determined*

-' # d .' ̂ W lyA, ̂ by ah ,anal^ih o f net public effects i t  in possible to

set up a series of propositions In- thf© form of benefit-cost ratios to-



gtiMe: .tihe elloeation. proeoss deteyalw  what potions ay0 sagsi' nearly 

ia  the Biihlie in te re s t«' -

AlipAatlm .-■■ :. ■. ;
,' i ;

:. Qgat &li#eatl6a-i9v&lvd#.th& phOble&of-*ho pay# *h& bomrmu&b-
: " ■

the' retdreaeat of projoot hosts.*; Ih s ■ sore proMneat theories are hasM 

on tiib notions that ( I)  jo in t costs shoulxi b#'tllo@st«A on the basia of

fa c i l i t ie s  ua@& for each purpose the project aaryea, and (&) j o i #  aoet# 

Should be alloaatW  i& aotordapae TdLtb amoeata of bamaflte aaeruia# to  

each pnrposs* j g /  TMbws f irs t;  ,be the m s t  eonvoniant method partio^W rly 

where a single reaouree auoh as -water would be allocated to  a rol&tlfoly 

few purpoeoe, One writer- has- pointed' ont tha t -such -a method could be like*  

nod to  a department etore where Item# are priced lb,;relRtiOh to  the floor ' 

or counter apace oaonpled. by them* % /
-'̂ h. i ■

' '  Tbe diotibOtloh bet#eA..locel .end .moWXical bm efite  1» Iqportsot from 

&p8bllo a W elAyM ot ##y offer l i t t l e

oar w a o re  fwm a  3m b#e''etw ipeW  tb m  W W A '..e tW 'e lW w tlv # *

- M e to the # f f ic u lty  of W m tifyihg project effects o f -&a W w g lb le  

nature and the nst-srasive distribution o f benefitSjt OOut allecafeion ie  fa r 

from an exact solcnoe* Some writor^ hold the view that a l l  projects should 

be W tlre ly  edlf liqg&d&tin# and should therefore Involve the expenditure 

of l i t t l e  o r no public funds. Others aa ld ta ia  th a t the puWlc should

31/ Huffman  ̂ Boy %*# Irriga tion  and, p o l i c y op. o it»? p. 20BS 
jg /  Ibid*
,23/ *$a8& F o r#  Beport on IRateh Besnurcos Pmjaote*) Ip^ndiac &* prtp&red 

fo r the #Wi&8eio&--oB ^^guhWxtloA'of' #  #w  '
Government, January 1949* IP* &&$



eoot&ibut# 30 pepaonh &r aer* mpaywnt of p#*jagt % /

Iafopmatioe indioa&ea that petamo to the Fedap&l tro&a&ry fro* eater 

reeaeroeo aevelopmemt may be aiaeahle in  ppgpoptloa to pabilo femda tb&t 

have baaa apeat in  the p&et* A#&ord&o@ to Ibaissaw o f Rooiamatioa reports 

a f*Uy developed and equipped fam  m it  M il # * ^ e t  <% faaa family of fowr 

which w ill Iak tare atgwort eight familie* o f few* %aeh o f the nine f&m* 

lltaa  #enda i&IUfPO tbpowgh patail ohamole W  oontribatoa @01850 in  Feder* 

@1 W aa iPop' &naw*h 3#%/ !RhdLa Ie a tota l awomdl ieoom* to the Federal treaa* 

ary of $11,850 attriWt&blo to  & eiB#.* ipptgated fam iml&* Thin mount 

i f  amortised for IN) yeara at 4 poroont intaroat would jo # ify  a Federal 

expenditure of e l i^ t ly  over #150,000 per W igated fam  unit from tax re* 

tame alone. Thin e&me amount wortiaod for 40 yew* mw&d provide for an 

ampendituro of about $835,000»

Ooneorvanoy diatMet lavs h&vo Wen adopted by a maker of states # r  

the pKtpgHoee o f faeilita ting  repayment to pp&jaot oosta !Beeei leeal aowoaa. 

IRbwe principal oritioleA o f eeneervanoy diet riot a aw* they have been need to  

date in that revemee rained in  thla mnaar have boon negligible @#pared 

to benefit* rwee&ved* TRbdWe 1$ evident v lth  regard to the &#*a& of Beola** 

atdLoa*# (Wr&sen Frojeot 1« Berth Dakota where approMaatdly one and one* 

half peroent o f the annual ooat o f  the project la  to Ibo eupportod ty  the 

d&etr&ot* j# /  Gueh & oontrlbutlon by the dlatriat ws&d imply that th*

R* 2646, 82nd GoaQrona, la* Bsaaioa, February 14* 195&
j&gyf IBaauaon* Rohurt H** *?*B&3&* Do# %* ProepurW,  Roundup a & tW , The 

Denvar Font* damary 16* 19$$*
jggyf ^Intarim Information^* Surunn of Roolam&tion, op» Mt** pp* 134 -  139*
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ra tio  ei" d irect farm besefits to local benefits 4® I  iso, «045 which

yepresebte & relatively loaigpifioaak a&oaat of aeqoad&ry benefited

Ooet ellooatioa to lr#i@#tioa Mgers vould be atpee&ad to bo a problem 

la  may instances due to the variability Iq the value of water over the 

projects the value of water might be expected to range from a lew of #3 

or #4 per acre foot to a high of $12 or #1$. So be equitable the 6e*eae~ 

meat would need to reflect each dlffarew&ee* A variable aasaeamaot rat*

might bo applicable betweaa unite of the overfall .drain*#* project i f  under*
' .. \  'I'-

taken at various st&gee of the development a# to time and place* I t  die - 

doubtful i f  st separate aBaegsmeut could la* sat up among farm units of 4 

aingle project unit* In order to axtabllsh aa equitable &***sam*at la  each 

instances i t  would, appear that the moot -effective approach both .from the 

viewpoint of maximizing benefit6'ae well as cost allocation would I** to 

in itia te  measures to  equate the value of water fz&b unit to unit rather 

than to set up a variable water charge. IRile might be accompliahed by ad*

^ustaents 4s acreages of unite in  ao far ie  possible w& through such acts
■ I- - , '

a@ the sxtea&Loo. of credit or by direct #qpmditurea to improve so il product* 

i%dLt3r> technical asi&eta*#*,' op any cW im tlen  of W ee. ' . .

Ribljc Aaoecte of aeaource D^elowant 

I f  public programing la  to be carried out ia  the public lstareat i t  ie  

necessary to identify the public and i t s  aim*. Idw tificatlon  of publia - 

and private istereete icvplvee & *mlero* (private) sad B&aaroa (public) 

AMlysia similar to the deitaa*tioa awp&ayad i s  economic theory. Individ* - 

usl gains and losses are private in effect# wherm# gains and loss®® to &# 

individuals combined is  a public concern®
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IdgRbiflcatioa of the piiblio and it*  aims la  a d ifficu lt taak for

several ma&oms

(1) The publle I* act mad* up o f & aiugla #roup of W iuldk
Uala0 The public la  more readily identified a@ a -large 
number of groups that are highly variable as to  else* 
d istribu tion j and in te re s t , ' Yhese special in terest groups 
are generally of a s ta te , regional^ industrial, or of other 
special natureo

(2) i  private in te re s t group may assert i t s e l f  in  such a way 
and in  such amounts tha t i t  appears, to  represent a general 
public efforts I i  sueh i s  effeetively organised i t  may in
fact earty with i t  a aiasahle public support $v*a though It
i s  essen tially  private in  OffOCt-,

(3) Th* public in te re s t is  d ifficu lt to  define because i t  Ie 
usually of an intangible character. Most private in terests 
can be defined in  monetary terms, to r  Instance, a  trac t of 
land that commands a certain  monetary value fo r grassing
purposes may- ho o f critica l value and of a ,character which 
lends i t s e l f  to  administration fo r water production, the 
la tter i s  hard %<> evaluate din monetary iktwmws and though i t  
may be Iby far the highest uae* enaphaeis 'In- generally placed
on the more tangible value m  i t ' represents an effective 
dollar demand as to  time, place, end amount.

Accordingly, the. formulation of program objectives must be guided by

judgments based on more or legs established ta lu s  premises ag evidenced

by the society through time,; the more generally accepted c rite ria  idea-

t lf led  with the public # lf# r e  are: economic efficiency, opportunity,

freedom, economic progress.^ and equality of distribution  and income, 

though there i s  obviously considerable conflict among and between these 

alms, a problem situation  .must be defined in  terms of thorn and consequent­

ly  actions must be guided by them. • -
■ L

Institutional Aspects of the Problem

The institu tions of & society prescribe the means by which i t  can. abi 

to  carry out i t s  numerous activ ities,, Bessurce organisation and products



Iv ity  o&.W  im titu tioR # provide fa r  yeawtca %@9 W

M tiqfy the .aims of the 9 # le ty . s ts  the e^g asim tlo # !

fr.amewoi'lc within tsfciofe ftinotione ay© -peyfomed' i-8 the development pyoeess 

and are therefore in  themselves ye sources* Sbtlsns about how to  accomplish 

given- tasks become, established by law and custom. Since the demands, and 

needs of a society are constantly undergoing change there I s  a continual 

need for new notions and ideas and a  revision of these, tha t have become 

established through practice in. the p a # , There are- consequently tw  

bread aspects of no in s titu tio n a l aaturo* F irs t ,  i t  Is  aggossafy to  con* 

tioua lly  search out and advance- now ways o f doing thing# m  conditions 

change, •' 8ooo#d* old lows and customs need to  .fee- discarded, to- the- extent 

that these have become/ obsolete # .d  to  W replaced by techniques that 

sa tisfy  existing needs* ' '.

-BdLstiM Ormuisatlon

Except fo r Federal multipls-purpos© projects,, water resources dev- ..

alopamt has been .confined to  irrig a tio n  and- carried, out on an individual

or small group basis financed, primarily by private cap ita l. ■ .th is typo,

organigation has fa iled  to  most needs in  -recent years fo r eeverel reosoho,

Firsts, the development of w a ll*  i s o l s t #  irrig a tio n  -.project# i s  
seldom fin am ie lly  feaeible. This condition aW&e # ih ly  Aom 

- water aearelty.: Ihe post- of a n ili t ie s  necessary to  control and- -
divert, new water supplies Is  high compared to  the. value of pro-*'

. duction from 'irrig a tio n . ...

Second, th e  appropriation doctrino by which rights to  th e  use of
water.'-deVelopod ho longer serves as a vehicle to  expand water use. 
go long -as .-water -was- available the id# , o f p rio r righ ts served to 
estab lish  property rights in  water to  insure the ' r l # t  to con­
tinued Use of it.,.-- This encouraged an.early  expansion in  water use.
The present problem, however, i s  not one of dividing, a scarce-good 
but on©- of creating a scarce, good.
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third@ th*r@ is  an increases Semancl for sa ier for purposes 
ether then fo r  irrigation^ fhs need: for municipal and in­
dustria l water has become an aoonte problem in  many areas, 
there i s  also an increased demand fo r water for other pur­
poses, Due to population growth# increased population 
mobility# and"demands fo r more leisure# there i s  an appar­
ent need fo r additional recreational f a c i l i t ie s ,

. Fourth# .water producing areas ha vs become fa r  removed from 
water consuming 'areas in  most instances, fills condition has 
given r ise  to-fee nsed fo r such 'organisation a® Iptarwetate 
water compact®- in  order to apportion .the #oar@@ wator- supply's

fifth#  duo to  technological ehsngos that have taken; place in  
both the farm and-non-farm sectors' of the society more em­
phasis is  being placed ,on the need' fo r the development, of re - 

• sources a llie d  with water use such as  e lectrical services,

fhe federal Government has .In itia ted : program® in  recent years to fa c i l-  
' ■

itat©  water conservation and pse on m  ertbnsive basis* .These &m lim ited 

JLn scope as they are confined to individual ind, small grtnp actions. Though

th e ir  contributions to water, production and conservation are widely recog­

nised these dan exert very l i t t l e  influence over stream flow and water d is­

tribution beyond the lim its' of individual ownership boundaries,. The prob­

lem o f  water development and distribution. # . i t  exists today is  a water 

Maagemeni task on a draimge wide basis*

The Problmvof- Functions

Functions are executed fey in stitu tions both public ■ and private.* These- 

are generally carried out for a single purpose, They are in itia te d  in  the 

development process as input factors and are accomplished by engineers# 

oredit agencies and concerns# and hydrological# soil,# and economic analyst*# 

to  name a few. The emphasis in  the -past, has been on engineering' functions 

due to the apparent need for sound engineering layout, the resu lt has been, 

th a t in stitu tio n s and particu larly  engineering concerns, and agencies - ■



have defined resource deitoldpffienb problems in fcorto of lnotiteiionel Onp- 

Abllitiea rather than in  toms of the problem it s e lf . Consequently, the 

action Ms too often defined the problem, whereas, the problem, should do- 

fin© the aotteif or adtlona required W  Wbleye desired adjaabmanka, fhl® 

condition carries with i t  a l l  of the- Implications of eoonomib and social 

m&l-allbcation and laal-adju$tment»

I t  i s  common knowledge that agencies overlap to some e * t# t  in  th e ir  

a b ilitie s  to  accomplish certain  tasks* I t  i s  also known th a t institutions 

both public and private vie with one another for public funds and the .

opportunity to administer those. The situation l& not usually oh* of Ge*

tem ining what function i s  needed, ' fhe concern i s  tha t of integrating a 

group of tasks many o f  which are highly t @ehnioal in  function and which

embraces a number of specialised institutions,

Outdated. In stitu tions

4 law .or custom becomes an antiquity when i t  no longer serves the

pwpw# for %hi<#t i t  was intended^ OuCh inatitutltn^ tend to  persist

through time and are d if f ic u l t .to discard for several reasons.

f i r s t ,  ah I* I* Wilson points out, generalised ideas of right 
and wrong-become associated with 'established laws and customs-. ■
One who.'.would s tr iv e  fo r in stitu tional change i s  considered to . . 
impinge d irectly  upon a whole array of established concepts 
ranging'from the physical -to■ IhoiCeoneaic and moral. 37/

Second, obsolete in stitu tions 'generally do serve, s # e  purpose 
even though they do not serve tw  purpose fo r wliioh they war*
originally adopted* For example* coheiderabl* land la  being

...... .................................................... .

31/ Wilson, SI. l . y  sIeyond Econofidestl5. lour. Book of Aariaultura. United 
Statea Printing Offi*e», 194^ : /
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a-woda tih© IRatitubions are no loag$y suitable to  ©atisf|re

4$

a m # # # #

ditxon xs &giavat*d by leg isla tive  actions during ehort run 
WergonoleB Which tekea the foam of amefgtaqy raliof pame&ta 
to mlslox&e loaaoa to establlehed concern^, I t  aecma to r*. 
quire a national emergency to awaken the society to the fact 
that certain cauae-effecta adveree to the welfare of tb* so-
In g^ L atitn tW ^ ^  partially a** to the inadequacy of adat*

%aws and eu*tom* provide the framework by which end* e*s be realised. 

One writer baa painted o%t, "It la  the prooaea that co%ate* I f  the means

are faulty* the objective w ill not ba satisfying even i f  reached", 39/  

Aetiosa rarely achieve ends In a dynamic society as these are reformulat­

ed from time to time. Aetiona taken la  the interim preBoribe the #&** by

f*&*8-ky which th* aooiety lives and &r@ therefor*, 1% themselves. Import­
ant ends.

Bim &  Action Aaenala,

Thar* ar* & maker of public ageselea and institutions eooeamed with 

resource dovslopment la  WBontaaa. The mors important of the agwal*, ar*

the Montana 8 t&t* Whter Conaervetioa Board, the Camera Home AdWMstratioa 
OJp the Pam Credit AdMaistrstlon, and tW Soii Comermtlon Serviee.

# /  !BotClfWGlayggqp, JtaMWBUUP %. 4*»,, ..
8o* fork, Abridg# Edition, 19^% 141*

*@* Amyieaa lib rary ,

$0/ huffhsa, lay B,, op, o l t . ,  p. i@y.



TM Moataaa Water Boat’d

The purpose of the Adt as se t forth  by section 89 -  105 Ie to  Meeii ■ 

in  so fa r as possible* a state-wide 'deed, for the conservation aad use of-
' ’-v ■ _ ,

watt*,-' '^pwiWiW' of ^ i# * o ia  4wl#A*:'fWP' '

suph purposes. The 'Soar'd i s  iMpiv/ereh id  mkf such investigations as mff ■ 
ha necessary to plan and carry out & o&mprshsaaiva atate-mide program aa 

May he- required,- ^0/ 'S e  objectives of 'th e 'Adt 'a@ contained In  section S9 » 

130 of the Aot ere to  Cl) enhance the welfare 'of agriculture^' C2-)facilitate

trade WL industry* (^^prow tej the coaeebWAhd' development o f resources 

including electrification* (4) resugeatd and revive the Wsatry*

and, (g) generally promote the  welfare of the Stats' a-nd Ia tio n e Section

S9 ^ 128 provides that* ftThis act* being CmCessary fo r th e  welfare of the

GtaAe and i t s  eltiBcag* shall be liberally construed to offset the purposes 

^GMWfAaag / "  ' ' ' ' " .' ' '

The Act provides that the Board shall make eatimtea of the costs of 

projects including operation and. maintenance costs and that rwemes from 

the project shall be sufficient to pay the cost of maintaining* repairing 

and operating the project, Sonstfuotion i s  financed through the maWten* 

anee of a rshelving fund and $y the sale of bonis. 38&e revolving fhnd i s

^O/ - "Laws Peptainlng To The State Ia tsr1 Sbnstmtion- Board* Stats Of Sfonfe- 
ana* T itle 89”* revised codes of Montana of 1947* issued by the State 
Water Conservation Board* Bolenaj Montana* undated* p, S«.

M / %b&d*,. p. %&»

Ibid.
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maintained by sta te  appropriationss proceeds from sales, grants,#  ̂ in te re s t . 

@atoed,on S eesrities5 and income from associations 43/ In okcoss of pparat* 

Ing and maintenance charges®, fbe Board i s  a body corporate and may buy, 

aelig or otherwise dispose of any property owned by i t ,  Suoh property may 

also bo used ad co lla tera l for bonds.

The Board i s  authorised, to  carry oa a variety of kinds and types, of 

functions. The Act i s  very 'comprehensive in  th is  respect* Kwn&tion# t to t  ■ 

may be executed - pursuant to the- provisions of tM  Act lmmemtad m  

part* (a) through (y) section 89 ^ 13# of the Abt, &&/ Thaap provide among 

other things th a t the Beard oaa negotiate and enter ta t#  ceatreots and 

'agreements with other .Sgencieea governmental Unita5 and 'Private concerns In  ' 

order to  affect the aims o f  a program,

The Soil Conservation Bcgvice

The - program of the Soil Conservation Sorvice i s  organised by d is tr ic ts  

under s ta te  law® This service is  concerned with water shed management which 

includes water production and u tilisa tio n . The la t te r  may and commonly does 

involve l a #  development fo r irriga tion  purposes* The water shed management 

aspect of tbs work i s  very essential to  any Water development program to  

maintain and possibly improve water production on the water shads, Their 

contribution is. mainly of a technical or-advisory nature which i s  badly need- 

@d in  connection, with irrig a tio n  developments during 'both the planning and

settlement periods of the project, the program also supplies incentive pay-,
c- '■

meats to oooperator-s which helps to reduce the burden of ripening costs®

43/ Water users associations,
44/ l3Iawa 'Pertaining to  Water Conservation Soard8i op, c i t ,  ? p? SI, •

. . / . . .
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*£h& tosmma Aom# AWlnletf&tim

Tho fa#a*r@ Ilodwa A^ih&stratioa m&k#* loana to fans and r&*a& operators* 

Theee Sboaate are o f three types namely* operating, raalestate, sad m tar fa@* 

l l l t l e e  lawwashr - '

- /I «WL# W W W l  -e##'W%4 "both a* operating W  yeitleeW# W e  1% 

the amount of &bo# $29,980 provided the eeow lty and p*raoa@& %&# Iwwlved 

enarraate sadh eft amount, Maae by the Ageooy are twaelly f w  IOO-perdeat 

of eeeerlty value, &$* to  thle reaeo# loaae a@wl3y require eloee super­

vision aa well as aamgerlal asaietaws 18 B3&# InaWtoea,

Watae fa c ilit ie s  loan* are available laamow&o up W IOB thousand 

dollare, Ttieais safe made to both indlviduala and #&&11 groupa, TMbe Agency 

Jlst ia  a good poeltioa to- bargain with regard to  project 43;/ orgaalaatloA 

and cwtraverala# hetweea water uaora auoh a* mater right* aiae* the Ageaey 

can withhold lo&a Shiodte until a solution aotiafaotery to the Agouoy has 

bam roaohed. The major problem of the Agency jug their d@pe^m@e on Fed* 

er&l appropriations* the Agamy (tan Iwure loan funds wtwded by private 

Individuals and ooMeraa Which gSkVsm i t  #0#e latitude provided *aoh in* 

dlvldwle Or eowera# are intereated in  thla type iw oetw nt or slab to  

participate la  the dovolopment of the water r*a»t#@*& of the area,

45/ Beahlag ester fadlltleB loan project* -. -
i
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B m vm rs  and Bepor&s

There have bee# several reports ooopleted qa @1% gap #*«  part o f  the 

Musselshell Slver drelaage. Two cover the @a%Lr* drainage. JL/ IhAre «12?»

a number of reports eonfined to  particu lar sections, the most recent and

notable being the detailed vatef retonrces surveys prepared Bqr the BRwdbeawa 

State awglneer^e O ffice ,^ /

Oharaoteristlca of. Area
'f ,

Location . . . ■■-

The Mnnaelshell M ver Iq  looated In Oentral Montana  ̂ TW dr#nage 

area lncludee Wheatland, Golden Valley, Kuaselahella and Petroleum Opu#&#@ 

in  addition to  portions of Meagher5 Fergus,# Sarfleld5 Park^ Stillw uter5r 

Sweet Graas5 and Rosebud Oountleg. I t  covers a total o f approximately, 

9,490 square miles* TBie river rises In the l i t t l e  Belt Mountalna in

1 /  Seo (I) Iakieoh5 R.,  "Report of Investigation of Irrigation Rro-
jeotsg Musselshell Rlver5 Iontanait3 Dept6 of Interior^ ^ 6S6B6Rei5 19330

(2) "proposals For a Water F a e l i l t i#  W a  oh m sselaboil RlW"'
Drainage W ia  In Qontral Montana", Water utilization Gootioa* Biv-
ldion of Land Economies, Iov6 1941»

2 /  ISeia (I) itStete Engineer^ Water Resources Raport",  reports Iby county
for Meagher, Wheatland, Gold# Valleys SuseelahelXj Rosebud and 
Stlllwster Oomities 0

(S)' S3-®! reports available a t Montana State Qollogs library*
(3 ) Gelskorj I ,  Fv5 "Boils Survey My bounties", Moatana State 

College Experiment Station Bulletins*
(4) W m j F6 K., "Soils Survey of the.Bpper Musselshell Valley 

Area, Montana.", G, 6, Dept, of Agriculture in  cooperation with 
Montana State College Experiment Station* Series 1939, Rb* I* November 
194%.
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lesagter 165 ,'M-Ies east t»  A gbial m&t ■

#el#to** 1% Mussglshsll (bu#&y where i t  turns north lor IfQ MLles t& i t s  

aoRfluaaoe with the Biaeouri River. I t  drains from a to ta l of aavea

mountain ranges,,

GMaaGa,
This area f a l l s : wlthln -tW. raW- ghadow of the^nWor Bomtalns * TW 

climate la  continental lit oharWer *itB H # t  rain Mowers and Wavy 

washers* somlng largely la  the grWLa& season, For nllm tie

swmary see fable I .

-
Thin m e one of the la st areas in  the Btate to bo nettled, livestock

operatlone w&m amended into the valley fmm 166(1 to  1660. Xirgdbaad fa#**

Ing reached a %en&tb In 1916. The IbyOLk of the sottlment was mdertaken

during a p$rl#d of wmsually fkvurable ra in fa ll and'awe ,liquidatibhu came

with the change in  prices and climate following world Vhp ±* ^opnla"

tio a  numbers derived from Bureau of the Gmeus data fo r th e  pact four

decade# are as fellowsi _ ,

]#&& #*& #
1930 Ga,#0
1 9 #  1 8 ,5 #
1*50 . 14,909

The principal towns>' county In idiich each i s  lecdted, and the 19#  

populations arcs
■j - 1 . ■ =

% /  Archer* &. Il*,; ahd !Lings*, 8, #.$ ^lnetltutional Adjustments Survey, - 
Oenbral Montana Imd Otillaation PfejeCtfe Wse&dbell ahd petroleum 
Oounties", lA^T^g and #*#»36.2, Roundup, Montana, January, 1940,
pp I .



Precipitation ' Temperature S llliug  f ro s t . Smiling
(Inebaa) : . _X%*) ...  -

■Station KteTa Are0 Max. S n . Sean Jan. JalJ Sax. Mn. .
( f t .)  ana. anA. aaa. ana. are. avb. record- record- la st f irst Are* Days

.efi- ad . . .

T a b le  I  -» G l im a t le  Sumraayy f o r  f a r i o u s  S tsA L m a  I n  tb@  M s s e l q h e l l

-Findan 6000 17»$$ 21.54 11,86 40.4 22;4 96 -37 5/k& 9/22 123
Martins-

dale 4820 15.57 21.89 10.71 4&.1 6 4 .6 184 -52 6 /1 9/5 96
Harlot-

town 4240 11.57' 16.31 6.22 48.8 1 # -46 6/6 9/5 %
Bye-

gat® 3640 14.82 > 28.1 59.8 109 -49 5/22 9/32 97

Boundup 3236 14.96 59.1 32^1 45.6 5/9 9^9 143
Eel-

stone 2897 12.53 - 46.2 32.4 66.1 ^ 6 9/22 139
4Wlat-
willo’w 2950; 11.88 a » i 70-2 107 -48 5/18 9/%5 138

SoareiT*~^Sater^ieiourceT^urT^% ^K sSSSlX J^oM inlfeS5^ !beatland, and Member 
Counfcies5 1949»
% Tear Bock o f Agiiculfcure5 W tod  Statea Goveramenfc Prlsting Cffice5 
1941, pp. 956-5S.



' is m M & z 1950 PpDUlatioa

Wisneit
Ryegaie

Soundup.
Batlowbovm

MnoeeleMll- 
IbeaiXaM 
P e ii^ e w  
Golden t a l l e r

Resoatsea of the Drainage Atea

Aarlobltutal Reaoatess

&8a**u#@ dlepoe&t&@a by type, ownerabip^ and Ooaniy 1# abomo by

occasionally in  seate 'areas by grain hay* ibeai acreages and the general 

pattern  of production fo r the years 1928 ihrougb 1950 fo r the four counties

falling entirely wiibin the Wain ate ebown lay ^ablo In *  Production Me 

Trade!**# ?dLdo&y 'from year to year &e abren planted bare «xpabAed &M (work* " 

tMLoted over a period of yeara, Aereg beryeated vary annually,

Drylaad hay production along with to ta l  bay production La tens for  

four consecutive five-year periods fo r  those earn.© four counties i s  shown 

by Table Xll Wlcm?* In spite of the fa st that web of the wheat adreaga 

La out or jWam*e& tgr eiipplq& fop bay during the Xe* production perloda* 

busy tonnage has varied greatly* I t  can also Iws noted bar reference to 

Table #T that livoatook numbers wore shaaply on tbs increase at times when

there w&e vsiry l i t t l e  hay for wintering* Dryland Ibegr acreage* are again
;

on the increase m  &m he e e #  by Table 111»

The rangeland capacity of the drainage i s  eetimted at X*!#5,D0@ 

animal unit months of feed, 4 / oy an average of about 3 9/4 acres per aadlm-

U j  1/IB the requirement fo r I  animal unit (AD) on a yearlong basis. An 0
la  IL wet cow, 1,2 two year olid atcera* 1,4 yaarllnge, .8 bulls^or 5 sheep.

Tabt* II*

Dryland wheat i s  by far the most important, crop and i s  exceeded only



fable U  «■ M rss5. Osasrsbips5 and Land Oss T^pes5 by
, ' Gonnty * Musselshsll Mver Drainage __

z i
: (1> f
-I' Irrigated .1

Gounfcy * Bege ■ All , $.

(2)
Dry.
Fam

5

* W
.z Private

i m s m

(4)
SatloFor».

(5) AU
Federal Orasxag

i
: fOfAL 
1 AU,

-Meagher 12,250 13*060 2,000 2aa#& 162,033 18,263 399,010 414,070
Wheatland 23,900
Ooldea

Valley 2,680

36*6)0 60*009 731,257 80,640 . 3,493 815,390 912^000

5,140 90*000 619,926 26,877 31*977 658,780 753,920
Park
Sweet

6,400 6 ,4 # 6,400

Srass 300 114,900 10,200 125,100 125,400
Sweet

69^760
■■

Water # ,7 6 0 #*760
.Mussel-

952,864 126,686 1,079,559shell 2*753 7,850 85,000 I I

SosebaS 200 1,197 138,863 138,863 140,260
OarfleM 4 # 19,150 415*550 415*550 435,100
Petroleum 5*3# 9*080 55*000- 984,973 416*2^ 1*001,210 1,065,210
FermiS 2 »500 5.000 . m ,? # . 66X.646 34.300 99.419 795.365 891*920

.. ^2.380 77,260 404.202 4»50e.453 676,075 5,5%,978 I I

Stmvpm- (X) S tate BagtReer9-S- Rspoita iWhere these- are available, Petmleum Oounty taken from 
assesssiant records; Fergus Oemfcy estimated- by Ixfcea3100. Serviee Bspresentainyae.
(Z) Bstim ted from data of acres- harvested and. planted for past several year#*
(3 ) laclndes connty lands #&oh are at present aegligilXe* ;
(&) Obtained IRroai Stations at %rtlnedale and IeMistowi.
(5) "Proposal fo r .Sater F ac ilitie s  Area on luss elshell Hirer-Basin i s  OestraX 
ilostaaa®^ Water O tilitie e  Sscfcioa- of XaM' Economics, Sew. 1941» ,



54

25
26
27
28
29
30
31
32
33
34
35
36

43
44
45
46
47
48
49

Table III -  Wheat Acreages (thousands of acres) and Aheat Yields (bushels) for 
Four Counties in the Musselshell River Drainage, 1925 through 1949»

WHEATLASD % GOLDEN VALLEY i MUSSELSHELL : PETROLEUM

A.P. A.H. *
Yield :

A.P. A.H.: A.P. A.H.
Yield :

A.P. A.H. ; A.P. A.H.
Yield

A.P. A.H.
:
: A.P. A.H.

Yield
A.P. A.H.

37.5 3& 8.7 9 48.2 40 6.9 8*4 44.8 40 7.5 8.4 11.9 10.5 8 9
35 35 11.2 11.2 49.7 48 8 8.3 50.7 50 7.2 7.3 11 11 7.5 7.5
36 36 13.2 13.2 34 34 17.9 17.9 49 49 19.3 19.3 10 10 16.4 16.4
25.1 24.9 12.9 13 42.6 42.2 10.2 10.3 46 45.6 11 11.1 27.8 27.7 12 12
21.5 20.8 5.2 5.4 33 31.9 4.9 5.1 40 38.8 5.7 5.9 25.5 24.9 5.3 5.4
22.1 18.1 4.8 5.8 31.5 27.6 4.5 5.2 47.2 42.5 3.5 3.8 23.8 20.9 3.9 4.4
23.4 14.7 3.1 5 25.5 15.6 4.4 7.2 41.8 26.2 4 6.4 23.5 14.4 2.4 3.7
22 21.1 6.4 6.6 39.5 38.4 12 12.3 48.7 46.3 10.6 11.1 27.2 25.9 11.6 12.2
18.6 14.3 3.8 4.9 27.4 23.6 3.9 4.6 21.9 18.3 5.6 5.8 23.5 20.2 6 7
9.6 7 4.8 6.6 16.2 16 5 5.1 24.1 20.5 2.8 3.3 10.9 9.4 4.7 5.5

17.4 13.4 6.1 7.9 18.2 15.1 4.4 5.3 27.5 16.6 3.4 5.6 14.1 11.1 3.9 4.9
22.8 7.5 1.9 5.8 25.9 11 2.1 5 32.4 9.9 1.1 3.6 20.3 6.5 .7 2,1
14.1 11.1 6.5 8.2 21.1 17.2 4 4.9 24 15.9 3.4 5.2 14.6 7.2 2.7 5.5
14.9 14.6 14 14.3 29.5 28.7 20.5 21.1 28.1 27.3 16.4 16.8 13.4 13.2 9.4 9.6
10.7 9.6 8 8.9 20.2 19.9 11.3 11.5 23.7 22.1 10.1 10.9 9.8 5.9 6.9 U .5
12.9 9.7 5.3 7 22.7 19.6 7 8.1 24 22.5 9 9.6 9.6 6.3 4 6.1
9.7 9.3 13.2 13.7 21.5 20.8 17 17.6 22.4 21.6 13.7 14.2 7.3 6.3 8.1 9.4
9.6 9.5 17.2 17.3 19.5 19.3 16.9 17.1 20.6 20.3 19.6 19.9 6.9 6.6 19.7 20

10 9.9 12.4 12.5 21.5 20.5 15.1 15.8 22 21.6 15.7 16 7 6.8 11.7 12
10.2 9.5 12.6 13.5 25.5 23 13.9 15.4 23.7 22 14.5 15.6 8.4 7.6 11.3 12.5
10.1 9.4 12.2 13.1 25.1 23.5 15.9 17.1 18.5 17.6 14.3 14.9 9.3 8.6 10.4 11.3
7 6.7 11.3 11.8 23.7 19.9 13.8 16.3 27.9 26.2 14.8 15.7 7.2 6.7 12.7 13.4
7.1 5.9 11.2 13.6 22.9 20.9 11.3 13.6 21.5 19.6 11.8 13 13.2 7.8 5.4 9.1
5.6 5.1 18.1 20 24.6 23.5 19.3 20.7 24.3 23.3 15 15.5 11.3 10.5 16.7 18
8.7 5.9 11.6 17.1 27 23.8 9.7 10.8 2 ,.8 22.8 8.7 10 13 10 6 7.7

SOURCE: M U J O O  t w a *  a a a v *  , ? - * > * * .  x * ®  w w . * * . — »  —   —  ------------------------ ------------------ ------------------------------- f

and Production 1915 -  1945, U.S.D.A., Bureau of Agricultural Economics, Helena, 
1949 from Agricultural Statistics for Montana, Bureau of Agricultural Economics

Montana. Data for 1945 -  
, Helena, Montana.

* Acres Planted ** Acres Harvested
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«& wait akw&b tW  94$@ 4#»*% mllm. & / %% 1» W&ewd t*  2*m

about 2& for the M$hed prodGoing p&fta o f Mwyghor, #(*tlA a4, aw* Fergod

Gountfea to about 2 for ao#t of fatr@%ew** Qbrffeld, Beaebw*, aM Museel-

dbell OouAties, Studies indicate that the potential of the grassland m y

be 1 /9  to 1 / 4  gpeatap than the above e&tiwtep of present ospaolty^j&y

' .Liwstoek wmbbre A v tbe years 1 9 #  through 1910 are. shown by fable

I f 9 Dairy and dairy products have been of very minor importance to date®

The percent o f  total agricultural income derived from these for Wheatland,

Golden Valley, Mn#al:eh@% 'W  Patroiem-QoWlee for the year 1949 was

.024, .028, . 034 ,  md ,# 9  rsapoetiveiy*

Irrigated production i s  CGKxElnad Almost entirely two Iaay with e&falfb

Seed, as a complementary crap* Irxlgntsd aersagas cropped' have va#ed eon"*

.eid#&bV.ffm yaarte  y*#* A@#s repeated l r r i # W . t h s : % e # l e h s l l

drainage lay the IrrLgatiw Qenaus for four ten year periods ears as follows*

aorsa 
49,999

?e,36@

I t  IbSWt la* n o w  that the 73,$ 6 0  acres reported irrigated in  1943» by the 

Bureau of the Gsnaua corresponds very closely with the tota l shown as SkrrdLg;** 

*ted by Tabla 11* Of labs* 77,260 acres shorn as irrigated by the table only 

9# ,# #  acres are cW bified  as #ro#&ar ir^g&tio#- or acres consistently 

irrigated, The balance are, "flood irrigated" or A@f*8 that do not have .

................... .. 1 ................. ..................... ........... .in ., ifiiir iVi 11-1..........n - l r ......------------------------------------- ----- -----

g /  "Gimilar Vegetative Range Type* in  Montem*, 999, Montsm 8tate College, 
^  1949*' ' '
6_/ ib id .



Table IV -  Cattle and Sheep Numbers for a 29-Year Period for Pour Counties in 
_____ Thousands of Head and Total Unite. * __________  ________

Year

19-

WHEATLAND 
(1000) 

Cattle Sheep Units

: GOLDEN VALLEY
: (1000)
: Cat tie  Shew Units

: MUSSELSHELL
: (1000)
:Cattle Sheep Units

: PETROLEUM
: (1000) 
iCattle Sheep Units

21 20.5 52.6 31 11.1 8.2 12.7 13.2 9.2 15
22
23

24.5 56 35.7 12.8 8.9 14.6 14.5 9.9 16.5

24
25 17 59.4 29 10.2 12.4 12.7 12.8 8.9 14.3 12.8 26.3 18.1
26 14.7 73 29.3 9.7 14.7 12.6 13 9.8 15 11.2 29 17
27 12.7 87 30.1 8.4 18.3 11.9 8.4 11 10.6 6.5 19.5 10.4
28 11.9 94.7 30.9 9.3 24.5 14.2 9.8 16.9 13.6 7.1 34.9 14
29 12.9 94.5 31.8 9 22 13.4 10.9 26.2 16.1 7.7 43 16.3
30 12.5 84 27.5 9 22 13.4 10.4 23.5 15.1 8.6 44.8 17.6
31 12.7 90.1 30.7 9.5 27.3 15 11.4 24.2 16.2 9.2 49.2 19
32 12.7 94.4 31.6 8.7 27.5 14.2 10.7 22.8 15.3 7.9 32.8 14.5
33 12.9 84 29.9 9.4 23.9 14.2 12.8 25 17.8 9.6 51.7 22.2
34 14.8 84.1 31.6 11.6 29.5 17.5 16.7 36.4 24 12.8 56.1 24
35 14 83.6 30.7 11.6 28.5 17.3 17.1 35.9 24.3 13.9 39.9 21.9
36 10.7 59.2 32.5 9.4 24.5 15.3 13.9 29.3 19.8 6.7 23 11.3
37 9 80.9 25.3 4.8 23 9.4 5 13.6 7.7 2.2 10.3 4.2
38 7.6 74.2 22.4 4.9 26.5 10.2 4.8 20 8.8 1.7 14.1 4.5
39 9.6 83.9 26.4 5.8 38.2 15.1 5.8 26.9 11.2 2.9 26.5 8.2
40 10.3 104.8 31.2 7.5 41.1 15.7 6.9 33.9 13.7 4.5 31.9 10.9
41 11.5 95.5 30.6 7.8 38.5 15.5 8.5 40.6 16.6 5.3 38.4 12.8
42
43

13.8 105.3 34.9 8.7 45.5 17.8 11 42 19.4 6.4 40.8 14.6

44
45 18.8 79 34.8 15.8 31.6 22.1 17.2 30.2 22.2 14.5 27.5 20
46 19.7 68.5 35.4 16.4 31.9 22.8 17.7 26 22.9 16.4 24.3 21.3
47 22.8 49.7 32.7 14.7 22.2 19.1 16.7 19.6 20.6 17.9 16.1 21.1
48 23.9 48.7 33.6 16.2 17.4 19.7 18.4 16.7 21.7 19.4 13.8 22.1
49 22.9 48.6 28.6 17 17 20.4 18.8 15.1 21.8 20.4 12.8 23
50 _..21t2_ 42.6 31.7 16.6 15.1 19.6 15.9 13.2 18.5 16.9 8 18.5

* These are not segregated by age group, but totals of head (excluding calves and IambsJV
Ratio cattle to sheep I : 5.

SOURCE: Mennial Reports Montana State Board of Equalisation.



m
either a pamaae&t or adequate irr ig a tiw  water eqpply, B* lak&aoh 

estimate* 32#08# acre# to  be irrigate*  in  1931, 2^ / %& hie report fa r

the Bureau of Beelamatioa 1% 193% Iakiacb shews the water supply for

irrigation at Barlswtosc fo r the years 1916 through 1931 to  be as follows*

art eat p f.shortage as* of ,.years year or rears
throughout the season I
Jm e to  end of season ,3 1919* 1926# 3,930.
JdlytA ' end ofseasen  & <,'*-* *.* -  * -
Aughst to and %S season. 3 . ^

the water resources surrey by the State Bngineore OfSee o f lEheatlsnd

County in  194B classes the STusseldholl Biwy as. an ln te m itten t stream,
**

Mineral Besouycos

There are only two important developed- minerals in  the drainage basin,,. 8 /

These are coal and crude petroleum, Th* largest coal'deposit# are in  the 

Bull McuAtains south from Boundt#* The W l  Wuntain Bldd coyara 600 square

miles and i s  reported to  contain s. res dry® of 40? b illio n  trend of -coal* S i J

There are also numerous coal deposits' lying east and south from'Boundup,

Iiito r  production' Ie ■ reported for Oolden f alloy County, Goal output for a 
■ ■ ■ " ■ . . . . . .

se ries  of years i s  shown by Table V, /'V 1 - ' 1 ; ' » , ' 1 _ • '
Some crude petroleum i s  produced id  # 1  counties in' She basin located, 

north and east from Bouudup» Crude petroleum production by Couaty i s  shown 

by Table ?» As eaa W seen by reference to  the table there has been a mark­

ed increase la  crude o i l  production accompanied by a decline in  coal output,

Iaklsahf J ,  a #  o i t , ,  ^1 3 # ; " ' ' . '

B /  S iem ial Reports of the Kontana S tate lSoard of Equalization,

9 /  #fhe gh ift i#  WsetFs undated* Montana Ohamber of Commerce,
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Table V -  Crude Petroleum and Coal Production by Counties, 1925 
_________ through 1950:_____________________________________

COAL (1000'a Tons) i CRUDE PETROLEUM (1000»s Bhls.)
t

19- Mussel­
shell

Golden
Valley

Total
Prod.

1 Petrol- Mussel- 
1 eum shell

hose-
b u d

Total
Prod.

25 951 951
26 935 935 1001 1001
27 1168 1168 773 773
28 X X X X
29 1055 I 1056 597 597
30 1100 I 1101 463 463
31 800 I 801 416 416
32 662 I 663 355 355
33 654 2 656 311 3U
34 601 2 603 264 264
35 646 2 6 4 8 235 .23 235.23
36 804 2 806 292 292
37 917 2 919 253 253
38 791 I 792 224 224
39 710 I 711 213 213
40 691 I 692 194 194
41 750 I 751 175 175
42 799 I 800 170 170
43 X X X X X

44 X X X X X

45 1101 1101 112 97.4 209.4
46 1078 1078 127 80 207
47 8 4 0 840 380 105 485
48 900 900 414 52 466
49 700 700 312 131 443
50 556 556 244 410 •4 654.4

X -  Information not obtained.

SOURCE* Biennial Reports of the Montana State Board of 
Equalization.
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mmiffiy F ac ilitie s

The locatioa of railroads i s  shorn by the map on page 69,. There 

are three surfaced highways through the basin. There i s  a SoaroitF of 

all-weather secondary Soadas particu larly  in the lower ex tm sittes  of the 

drainage area,

. B leetrio&X power has been extended to  a l l  of the more densely settled; 

parts of the area in  the past few years,

Pmsortr Tax, WLuea _ -/

The assessed valuation of a l l  rea l and personal properties in  .mill­

ions of dollars fo r the years 1925 through 1950 fo r Iheattandj, Ooldsh 
■,Valley, lu sss lsh e ll, add Pstmlmrn Counties ban be seen by referemaa to

Table 91,

tnooms and Bmtommt

Major sources of ln#ms and 'employment fo r the four counties lying 

en tire ly  within the basin #re shown by 'Table IS t,

Private S r iim tlo n . Develommt

Irrig a tio n  .along the Musselshell B iw r i s  reported to  haw begun in  

about I860 or 1#6$9 By 1935 ther'e were-between 55,000 60,000-acres

irrigated, except fo r seasonal variations in  water runoff# This irriga tion  

was dependent wholly upon natural stream flow of the river add i t s  tribu­

ta r ie s  with the exception of -a water supply obtained from a reservoir on 

Iebo' Greek in  Bheatland Gounfey which supplied supplemental water for a 

small and variable acreage of land.

In  addition to  the Bobo Baled storage several others were attempted, 

Bata concerning those aw  m  follows;
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Table VI -  Taxable Valuatlona Agricultural Properties and All Prop­
erties, 1925 through 1950, for Four Counties in the 

__________ Muaaelahell River Basin, (Millions of dollars)________
i t  t $

19- 1 WHEATLAND t
: A g r l c .  A l l  t

GOLDEN VALLEY 
A g r i c .  A l l

t MUSSLLSHELL : 
t A g r ic .  A l l  t

PETROLEUM 
A g r ic .  A l l

50 5 13.8 3.7 7.5 4.5 U .5 2.8 4.6
49 5.9 13 3.7 7.4 4.5 11.4 3.2 4.9
48 6.1 12.8 3.8 6.8 4.4 10.2 3 4.1
47 6 12 3.2 6.6 3.8 9.3 2.7 3.6
46 5.9 11.3 3.3 6.5 4 9.2 2.6 3.4
45
44
43

5.8 10.8 3.3 6.5 4 9 2.5 3

42 4.9 10.5 3.2 5.5 3.3 8.2 1.9 2.5
41 4.5 9.9 2.8 5.3 3.1 8 1.9 2.5
40 4.4 9.6 2.6 5.1 2.9 7.8 1.6 2.4
39 4.3 9.9 2.7 5.2 3 8.2 1.4 2.3
38 4.2 10.3 2.8 5.2 2.6 8.4 1.5 2.2
37 4.5 11.3 2.8 5.3 3 6.6 1.6 2.7
36 5.6 11.5 2.8 5.4 2.8 9.8 1.7 2.7
35 5.5 11.7 2.8 5.5 3 10 2.6 4.8
34 5.9 11.8 2.8 5.6 4.4 9.8 2.9 4.9
33 5.6 12 2.8 5.4 4.5 10 2.6 5
32 7 13.8 3.8 7.5 4.5 11.7 2.7 4.9
31 8.5 16 4.3 8.2 4.5 12.8 3.9 6.3
30 n 17.9 5.8 9.8 5.2 14.3 6.9 8.8
29 10.8 18.3 5.9 10 5.7 14.3 7 8.9
26 10.6 18 6.7 10.6 6.8 14.4 7.7 10
27 10.5 17.8 6.7 10.6 6.6 13.4 7.6 10.8
26 11.6 18.5 6.8 10.9 7.5 14.4 7.8 11.3
25 11.8 19.3 6.8 11 7.2 14.3 6.6 10.3

SOURCE: Biennial Reports, Montana State Board of Equalization.
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Table VII -  Agricultural Income and Major Sources of Non-agricultural Income and Employment for Four Counties
in the Musselshell River Basin, 1939 and 1949.

County Year NON-AGRICULTURAL
Wholesale. Retail.& Service: Payroll (SOOO) : Crop

Sales
($000)

AGRICULTURAL 
Live­
stock Tdt al
Sales Sales
($000) ($000)

:
:
*
:

WAGES
AGRIC1

PAID and 
, INCOME

No.
Estbs.

No.
Emp’d.

Sales Payroll: Mfg. Sc 
($000) (SOOO): Mining Other

:
Total: Total

($000)
Percent 
Agric.

Wheat- 1939 99 116 1635. 98. 80. 347.4 524.4 124.3 765.9 390.2 1415.6 62.8
land 1939(a) 99 116 2800. 102. 160. 556.3 816. 201. 2350. 2551. 3367. 54.

1949 113 174 4210. 254. 127. 338.5 1219.5 299.1 2333.5 2682.5 3902. 70.

Golden 1939 41 10 345. 7. 21.5 28.5 175.9 349.7 525.6 554.1 94.8
Valley 1939(a) 41 10 508. 9. I. 34.5 41.1 396. 1056. 1452. 1493.1 92.

1949 37 32 972. 47.1 1.6 36. 84.7 493.1 1415.3 1908.4 1993.1 96.4

Mussel- 1939 131 153 2214. 144. 768. 7 74.7 1005.4 266.9 220.9 487.3 1493.3 32.
shell 1939(a) 131 153 3541. 208. 1225. 119.4 I960. 562. 660. 1202. 3162. 48.3

1949 116 281 660?. 465. 1406.4 145. 2016.4 515.4 2107.2 2662.6 4639. 56.5

Petrol- 1939 27 22 278. 16. 9.6 36. 47. 110.8 136.7 247.3 294.5 84.
eum. 1939(a) 27 22 442.4 32.8 15.3 57. 81. > 265.3 411.3 676.5 774. 84.

1949 26 37 869. 147.7 7. 71. 225.3 491.6 1287.7 1779.3 2004.6 78.3
(a) 1939 adjusted to 1949 price level. See S tatistica l Abstract of iJ. S. for 1939 and 19)0; Index of tiages, 1950, 
p. 203, 1939, p. 329. Retail prices on basis of Consumer Index for Denver, 1950, p. 287.

SOURCE: Census of Agriculture, 1949 and 1950; a ll non-agricultural for 1939 from "County Data Dookn, Dept, of
Commerce, 1947; service, wholesale, and reta il for 1949 from the following census publications: Service Trade, Vol.
I; Wholesale Trade, Vol. I; and Retail Trade, Vol. 5. Payroll for 1949 for manufacturing and income designated under 
caption "Other" reported as "cover3d" industries by Unemployment Compensation Commission and railroad payroll as 
reported by representative of Milwaukee Railroad; wages paid by o il companies 1949 from Continental Oil Company.
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eww&ar ta w  ' Nam Of 
w .  ...g&aaags*

ACfBB E#&aat#'
Oosti

ghWl&Bd 1913 %u38*3aheil fa llay 1%000 $ 218fl39
" Xwig? SlsAfisA

dcldm
f a # #  SWKXf 2*aoklia Skaeb 22,000 Hbt kawm

GoldeA
V a il#  1#8& #L# GfWdc 31,000 1*9&9,OO0

pQ&foleum 1910 FlaAwmcw 83,000 53,000
FeAroleam 1911 Bbfth Vlnaett 89,000 W/OOO

OcAmtfneWcA da tb* Flatwillo# project was SMtiafcsd but i t  was abandoned 

at ah <*a%#da&*i Abcnt 3000 acme cr 1 # *  are SaMg&ted to ao&* extent 

shea water la  available on the Berth'#anet$ project,. -TM # b a f three - 

storage pro je s ts  were proposed only* • . ■

Investments in  I rr ig a tio n  works M ffbnr of the eounfcies in  the ■> 

KtaeelBhMl Drainage ere shown by Tnhle TKGI:!* The %&8&A Mhd caption

T&tle VHl ~ Total Present MwegWntb a&d lnereaeo or SWAM# 
in  Total Inveatmenfca Chpaot PreMbna IG^leay Perloda for Wheatland, 
GMden Valley, Knaaei^hell, and Petroleum Gonntieh for Throa
IG-Teaf Periods*

o o sm
' $ T 0 W E  m  ' 
m o m # : # m  
Pfevlme 
PeMod 1980

AmumAmm

1940

IEMtlIaM ■ 1920
1#90

' 234^  
148&1 w6S i ■-

1910 161,1 -65 . 6 ^ 1 ,'

Soldea Valley 1980
4%3W ''

1940 tv .)  , 1 MO ' 4*9^

KneeelehMl 1980 ' . '199,3 '
1930
I960

?9,4
49*6 * 9.2 M?*? 13,90

Petfblmm 1980
1930
1940

266.'
866.9 30,1?

aOW&GN* Oensna e f IfMg&fcioA,
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#W 9 the aw eg* aey* invasbnwt &a 1940* i t  meld appear evtdW from 

the table that there hae heaa eooelderWble dislnveatment over the 2@*year 

period* fheae 4&$& -shoxtld- not re flec t mueh d istortion resulting from 

changing price Ievels0 The ra te  of new investments in  irrig a tio n  w rks 

from 1?20 to  1949 la  not known, and consequently neither i& $M actual, ra te  

of disinvestments known, Howeveys assuming1 no investments a fte r  1920 the 

acre Investment in  1940 would he as follows;

Ilheatland County #20*0
■ Holden f alley Oounty 16*30
Musselshell County 3S«©5
N tr d e m  County 0 « #

- I a  A pril o f  1 0 1  an iw estigu tion  h f th e  entire drainege warn-carried' 

out lay the Bureau of Heclamatioa* 'BtdLet was done act the request of a* group

Jmown m  “The luasqlskell Basin flood Control ,Association" * The. enthusi­

asm for th is  investigation was described in  the report as an unusual in ter*  

eat in  irrig a tio n  actuated by th# t o # le ta  fa iln ra  of dry faza&ng on tb* 

uplands, with dapopulatioh of Jauoi) a f  tho dry famed area, together UdLtJa 

an extremely deficient supply Of water fo r  irrigation  in  101» M /  A Fed­

era l irrig a tio n  development was not carried  out* The report of reeomond- 

at&o# advised th a t a  more comprehensivo should be made p rio r

to  the time tha t any construction i s  undertaJgm#
.

Public Devclouments in thoHussei^ell Elver Basin.

Types and D istribution of Project F ac ilitie s

Public inveatments I n 1Wat^r developments camenoed in  1#92 when work 

was in itia ted  bn headman^ Basin Htcrage Bes^voir as a work yclisf project

vw
3^/ Iaklschii #.* Sffjs op* C itff ? p* I*



untier W0P=A1,. tb ig  m s followed by the coftsfcro.efcion of the Itoand and; ■

Kartlnsdalo reservolre and oaaal eysbame. &b about the same tims don- 

strubtioh was started  on the Valentine and fellow Water Dama and an 

attempt was made to  rehab ilita te  the Worth WlBnett Gompaoyte irrig a tio n  

system and the Iebo lake %eeer?olr. A number of other small water re t an- 

tion  reaerw irs  and water systems were constructed or rehabilitated, 

thee# la t te r  widely scattered over the basin and the  numbers ape not 

known. AU o f these works’ were completed and fo r the most part eonstruoted 

under the supervision of the JWontana S tate Water Gooasfvstion Board* Since 

ibhait time the Water Board !haw* completed an irriga tion  works oh" Platwillo* 

Greek la  Petroleum County known as the Petro lia W oh  project) and a fist- 

work of canals below Eeunclup along th e  main drainage way o f  the riv er known ' 

a@ the  lower lnaselshell Canals a l l  of which were completed in  1951« the 

Eelphia-Oage Gsmls a few miles below the Town of Eouud# were proposed 

fo r construction in  1952,'. _

Works completed and proposed by 1951 art shown by fable JX*- fhb d i ^  

tribu tien  of these works can be seen by r# fe r#ce  to  the map on page 65»

Dhrse of the storages either l ie  aero as or divert water from the main 

channel of the Kuoeelehdll Mver,. Dbeae are the Durand̂  #wtlaadal@* and 

De&dman'e Basin Eeeervoire. Those three atortgee provide a supplemental 

water supply for *ppro&lmta3y 28*700 acres of irrigated land located bê  

tween the Durand Eeservoir site  in  Eeagher #uhty and ltbd* KusselsheJl- 

petroleum Bounty line about 1$ sale* WW the Town of Wetcac^ 13/

........ .......... . ............... ............................ .............. ......................................... .... ................................—

'Bfdtewa from field note# compiled by the Btate Engineer'# of#.** in 1939*

64
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Tahi a IX ” Koafcaaa State Water Conservation Board Installations in  the Musselshell Biver Drainage

Item Same of County or Bate Acres Irrigated or IrrfgafoIe Storage Other
Ho. Insta lla tion  Counties complete Irrigateq  (1951) : Irrigable Gapac- Commer-

ed Primary Supple- All Primary Supple- All i t y  dial
mental mental (acre Dse

■ feet)

E
l Burand & Mafbinsdale 

' Beservoirs
Meagher & 

■ Wheatland 1938 4360 14.580 18,940 7068 14,580 21,648 30,009 None
(2) Beadman1S Basin Res. Golden Valley 

& Musselshell 1940 H?9 10,860 H 5,970 8400 10,800 19,200 52,000 500 l /
C3) Lower Musselshell 

Canals Musselshell 1951 0 .0 0 14.500 0 14s 500 0 Hone
(A) Belphia-Cage Canals Musselshell 1952 O 0 O 2565 0 2,565 0 Hone
(5) North .Winnett Co. Petroleum, 193& 3000 0 3,000 3000 0 3,000 19,000 Hone '
(6) Leho Lake Reservoir Wheatland 1936 0 2,000 2,000 .0 . 2,000 2,000 2,719 Hone
(?) Petrolia Bench Res. Petroleum. 1951 - 0 0 0 5300 — 5,300 8,500 Hone
(8) Tsllow Water Res. Petroleum 1936 2400 2,400 - 3,700 Mone-
(9) Valentine Reservoir

...- - ■ ■■ ----------
Fergus 1936 G 0 .2,000 Hone

I /  City of Roundup fo r mi^cipal^urposesT

Sources Montana S tate Water Conservation Board data..



Thare ere also aa estimated %500 acres of land irrigated between the

MnsgelsheXl-Petr-olema Owaby line and the math of the f iv e r which eh** 

ta in  eoitie supplemental water benefits as a result o f the storages* The 

balance of the lands irrigated  are dependent entirely  on storage supplieso 

these la t te r  aro nm  lands irrigated  or made irrigable by Water Board 

oanala or by the extension o f private ayetems* A summary of water use by 

type of water supply and ownership of delivery systems, numbers of water 

users, and the po ten tia l irrigab le  acreages under these systems as o f , 1951 

as nearly as these data could bo determined i s  as follows*
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Irrig a tio n  Systems Bo.
Babro

Aeroa Aoyeo Acre Paet 
..Btopewae.

PrlvaCe'
Supplemental water users 
Primary water users 12/

W 22,700
4*885 33,900

Water Board Oanais (All primary) 
Diversion « Durand to  

Msrtinsdale 
Msrtinsdsle Turnout
Two Dot Qaaal 21 4,360 7*018
DeadmansS Basin Intake 
Besdmant S Basin Outlet

(Franklin Bench) 6 1*170 8*100
lower Musselshell Canals 
Belptes-Oage Canals

18
9 U

14,500
3,940

Oity of Eowdup 500 acre foot for municipal use $2,000

12/ Uprimaryfs irrigation is  where total supply is  from storage waters

13/ Acreage reported irrigated by the Irrigation Qmmms, Department of 
Ooimeroe, 1949, minus amount reported for 19)9, sinus- the amount 
irrigated by State Water Board Oanale by 1949»

14/ Hot constructed until 1951*

,15/ Proposed for construction 1952*
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WBdka along srgaks trlM saxy to  th* main *Lv@r obanaal a#* aho*a an 

i t # #  (3) Skramgh (9) oa tab&o IK* A nummary o f types aad amoua&a of

'water use by these as- of I f f l  is  m .  follows:

Water Syetm or work# .Ke* - Aeroe . #*#@ A#* #e#t
, , y  . . #b6r?v l%8ba&eA ^rrimKLe atem ge.

19 . i&M* 9*300 4,960

& 2*400 makomm 3*700
20 0*
Ieee Not kuem 2*000

14 3*900 Not kwwa 19*000
2 2,000 ]L6/%k>t kaowa 2*729

JleaMeagae lrrlg eb le  a r e a o t  known lie m e t ia#Ao&*@ as the water from any

of these works »a& be ^LvertW W the male riv e r ebao##!,

JBlreot ,BeMflt^ .'

Aerleultural baa&RL&a # *  oirowetaneee of water use are bighly 

variable ever th e ,dralaega, Tb* project provides a fu ll  primary water 

supply to  @ome users* & supplemental supply to  ethers, and l a  many 6**@6 

Ibddtba This oeeure Iao highly variable amuq&a from fern  u n it t e  fern  un it. 

Onita also differ- l a  *t&a as t a  aerea irrig a ted  end JLu W s l  aorea p e r . 

unit* Be attempt has been mde to  develop budgets to  determine the value 

ad? water, insight to  d irec t fam  benefits !la evident* however, due two 

W reaSe I a  W a f  we# per aere, W reaae I*  aores 'l r r ig a W , and the  W  

trease l a  aores made. i r r l W l e  ever the area*

A general estimate, of.value produet from irrig a tio n  as & isssa t ofv
pub&W developments JLn th is  das* #a& be determined by ealsulating the 

16/ Estimated,

Petrolia Senoh (Primary)^ 
(Water Board 9aW *) 

t e l lw  Water Ba%
( #  two &2$ Primary) 

ValW W  Bm (Primaxy)

Bofth WWett Gd#any 
(Primary)

Iebo Mke (gupplemantal)



amW. cWissaso pw&ictioa gu^lmeaW. w&tw aoppllas aaat&wa

anmal Y&i** of predwatloR from #wr 3L&adk& brought under lpKlgatloa, LaMa 

%#t Ibadb J&akte by the # a t#  Bpojiec* are JdLawo Jt dtreot

W e f lt  to land GRawa* Kreqt agrloultuyal Waefite &r@ t&e#eA>re a

anmmtioa of the W w e e  ia  income ae a result of supniefBeatal m ter

pi#* W  value ofr produqtioa from new W #  pW  the

aet inordaoe i& market value of aea*l#&gaW lands made lrrlgahle bar the

project, • '

Ajp aea%iy *e neuld be detam iW *. there are 14) eupplmental mtep  

Wore JdLgig the main ehmael of th e  Kneaelahell Arainege beWeea the 

W W  Reeervqir aite a#& Port Ifeadk lake at the mouth o f  Ibla* river. Of 

tb#e* #& were Interviewed, These water ueera were Weed abet the irrl*  

g&tlba gmpply had from haturel fiew prior to the InhW ietion of the 

ator&ge reeervoira* lnfomntion a* obtained bar aeotor o f the drainage i s

90. of bate of Slag*) Average number 
0806$. -

14 7A  to #  #  ,
I? 4/1 to  7/12 I  or 1*88
10 V i t o  DeuellyI

Supplemental water users were also &gked hew many times they had

irrigated in  1 9 #  and what thoir e%o# yialda from irrigation had been. 

Irrigated hay yields in  relation to mmbsm Of irrigation oeyereges fe*-

.m IOJJL(MB)

SMtb^' Of Arainago

Karloptwn and above 
Karlowtom to Roundup 
ftowwduqp and W,**

ported are a* follows* 

No, of Gaseg

:
. 6

Bo* oflrrigations
X 

■ S
»

Average 3ield  (Tow)
I'
W . -
%.e .,



th.s water users Iiad irrigated pastures whieli were reported

irrigated one* in  twe ea$6@ and up to five time# Iu four eaaes, jgWkdWKkr 

ever #@ pereeat of t&p acres irrigated were reported to be irrigated two 

or more times*

ftiere is  %o way to predict k m  many times as operator # 1 1  irrigate’ 

his load* Eotsrever9 there i s  ho excess irrigated product lop in  this area

as can be seen by reference IbO 7able XII* I t  would seem fa ir  to presume 

that an operator #1% irrigate  bis land a t least twice each aeesod i f

water supplies are available which Ms been the case since 1940» Om the 

basis of yields reported for'two irrigations and the availability of w te r  

for irrigation use prior to 1$4G* an increase of 2p percent would be eao* 

posted for the 'Barlowtown area (Wheatland Bounty) 3 and about 96 percent 

for golden Valley^ Kueeelshcll; and Petroleum Oountl#* A part OfIbbdLe
v  i 1

increase stems from, factors other than water; nevertheless > i t  i'a evident,

from the foregoing data obtained from1 farm, and ranch operators that there 

was m water available for irrigation in  some seasons prior to the storage 

developments.,

(Operator# interviepW wore alto ashod the numbers of acres which they 

irrigated in 1940 and in  1950. Most of them reported soma increase,

percent increase in  acres reported by d istrict for three sectors Pf the 

drainage is  as follows;

Sector of Braiaaae Percent Increase Reported

Barlewtown and above 16.$
Barlowtown to  Bonhdup 30
Roundup and below 45

fhe acreages irrigated by Water Board .Oanals are shown above on page

70
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67«, la  vain# of agrioultaral pradbctioa due to  th»"ias»as®4

«a**y Ra* per &or@ and «ud<8LidL9ias]L &er$e i#&gat*w& dan W eoea by reference

to  fabld Xe fhd'-net agricultural value' as shown fey the, right- hand caption 

of the table i s  computed as 25 percent of the gross, increase,. H istorical" 

Iyj; th e  not' turnoff from mixed irriga ted  and liw stoek  units- i s  about -35 

percent o f  gross,-, & conservative estimate- is  considered more re a lis tic  in  

th is  instance because of the underdeveloped sta te  of a major part of the 

land® Much o f the- land has h a #  brought into production i n  the la s t three 

to, four years and. Is- not A aiy  'develop# for- irrig a tio n * . ■ ■ ■ . ! .

.'there are a to ta l of 68*758 acres 'Srrigabls of # i #  35,515 are Irsi--' 

gated® This laayes 33,243 acres of Irrigab le5 non-irrigated. land, These 

acreages- by county Or counties in  which located am  as follows: 

awtwaydbegr and Wheatland 2*658 acyea
Golden Valley 7,745 "
Musselshell and BosCbud 19,-940 ,f:
Petroleum 5*300 H

Eaw lands under the two Soi Oaml in  lfhsatland. bounty have sold fo r  £ $ m

$20 to #60 per aoee when settled during the peoWd IdfAit through 1943» the 

average prfoo paid q&a $86,40» the @m@ land would be expected to s e ll

fo r 20 to 30 percent more a t  th is  time, lands on Pmnklih Bench under th e  

Beadaaa5 s Basin Reservoir sold fo r a low of #13® 50 in  1946 to  a high of

$60 per acre in  1951, Two bracts p f yew irrigab ie  land on the Setm lla 

Bench fix* Petroleum Bounty sold fo r $55 to  $58 per aer* in  1951, Mb Sgsrig"' 

able land under the Ibwey Musselshell Banals had sold by 1951® Irrigable 

lands along- the Musselshell Biver below Boundup are highly variable in  

character; however* they would be expected to s e ll  fo r about the awe 

price m  those, on Fmnklia- Bench* By capitalising the value of these
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Table % -  Bet Value o f  Agricultural Production froa PaBlic DeVf&ogxaeatg la  four (&untieSf
IasaelahallB iT^B aaia..........■..... ;.... ............. .,_.............

2
i

* » f̂WSKHGr 18 EOia=KBS % SBT AmiC.
Ittereaaa j%/ % : IWal ; :

t Acres W e  % IBaaiar W a  : A6ree !Bcuo;; AIBI*;* : AGSPe f Per Bar Total %
I (000) (GOO) (QGO) (088) ? (OOP) #880) %@Q@) * (OQ0) _t #&  Aeoret ($) : ([gSW&GF)

Ifheatlanfl 12.4 24.G 2 $ 6.3 18.6 $ .1 6 10.32 30.96 49.56 4® 46. 198.24 49.56
Golden

Wlegr 3.6 7.2 90 6.5 19.5 2.37 4.74 14.22 33.72 4 . 48. 134.00 ^ .7 2

MttsaQlsheil 4.7 9.4 90 8J»6 25 . 3» 2.5 6^5 16.75 44.13 4® 4Se 174.52 44.13

Petrolsm f lS a t wa- . - * » ■ 2.4 6. 16. 20.4 4® 46. 3&.60 20 .4 0

l /  Computed on basis of 3 ACS?:s per ton= 
2 /  Computed as 25 pereeat to ta l  met.
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estlm W  swt fdMWme*

CWaty Mre& Aoro Value
m  # /

To W. 7^*8 Aom&l TRallie ($)
(5 total)

Moagher and,
' meatlaR#- -' 3*6# 30* 33ml#' 2^65#.

Golden Vallw 7*765 35* 871*075. 13*555,75
Kusaelsh^ll and 

Rosebud #,$W 33» m,<m> 3 4 ,m .
Potroloua. . 5,300 . 53* 183,3#. . 7*875*

ToW- <U#@ct baiMf&t» to jyp&W&w# ia  tuboweawdh* o f d&Har# Iqp

(M)WGtgr ar@ ait follwat" -

(Ik)Wy WWWl Wk Va&B* ,BBsadLcSjsadL W w I  * *  IRsdbaaL &#%%&.- 
odf p W a # im  &g/ value of 8*&* *w& valu#

aad
rnaatla*# 69,9$

Wdwa VdHey 33.73
Bufwa&atkeML @a&

4J&.3L& 0*1
20qW

. a l l ' , . ,

2*66
13*53

36##
922#

$2.33
# .9 ?

i#9G%V -
atabllit?  o f %%* WL#1  ̂W t a W  i^odueUom -

blatopy of agaflooltoro In idbe1H*M@aKd&aA&a3SL̂i&d3dkQajs&» on* o f  %&e BkajfMP @b*
.̂ - - • 

jW lvaa of t#W study waa 4k* * ^ ly #  4&b* afgaot of th* iwlg&tlon -Ia v ^

opswmta cw* production BWWHty. on eW@# feed prodmtion to

supplomootal vator w m ; along the W n  o&amtdL of W  *&?*r from,the

Har&o^om area to  %%e amith of the *&vw w& b# seen Tqy *ef*p*n*a to

&%/ W W a# o  mam land vabi* o f 13 doli&ra away #%** 

l g /  6o#uted aw* I  peroont o f  annual rot a l l  v&la#*
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Table SI ~ Aerss per Banch Bnltjr Ijplmal Units Buny Aeres Irrigated  Before and After Storage3 and
Increase in  Total Feed Pmducfcion for 39 Supplemental Water Users3. by Areas Musselshell

i

Al-L V ;m-A *

i . Are . i Irriga tion  Use j ' Production t. Production i. ■ Percent
.: Ave0 t JUG. t  ■ Before Storage i After HStorage 1 Increase

Area : Ho. •i Total i Bun i Acres Acres S Total Feed : Total Feed % over
5 Gases 't Acres ; 1950 t 1940 '1950 t 'Prod.' ■ Per AU ; Prod. Per AU t Previous
t - 5 $ ■ t f - (1950) t .  . . (1950) S Period

Harlosfcewi
and above 10 5»733 254 -465 560 492 ^ 1.27 597 1.45 35

Harlowfcow
fcd Boundnp 13 4,797 14& 94 105 98 .75 178 .93 155 &

Boundup and
below 16 12,010 215 7% 131 78 .37 244 ® 75 86 $
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Table XU -  Animal Units Run, Feed Produced, Feed in Tons from Irrigation, and Assured Feed in Tons 
___________per A.U. for 4 Counties in the Musselshell River Basin for 5 Consecutive $-Ye&r Periods.

i * l  * * * * i
% : : Hay Production : t Total: Irrig.: Assured Feed y :
: : : M Irrigated ! Total : Tons :Hay Per: Total Per : PercentCounty : Year : A.U.’s: Acres Tons Acres Tons : Tons : Per : A.U. : Acres Tons A.U. : Increase(000) : (000) (000) (000) (000) : (000) : A.U. i(tons) : (000) (000) (1950) i (Tons)Wheatland 1929 39.2 9.9 4.9 20.3 23.5 28.4 .7 ^ 6 18.3 20.1 .51

1934 37.7 8.3 6.1 17.3 17.5 20.5 .5 •46 ——
1939 41.4 7.8 6.1 15.3 16.3 22.4 .54 .4 __ —
1944 38.4 12.7 10.3 14.8 17.5 27.8 .7 .45 i  —
1949 43.5 22.2 15.6 19. 30. 45.6 I. .7 22.8 29.7 .68 47.8 %

Golden Valley 1929 18.3 15.5 8.9 3.6 4.7 13.6 .74 .25 3.6 3.7 .2
1934 26.3 5.6 3.2 3.3 3.4 6.6 .3 .16 3.6 3.7
1939 18.3 6.2 7.1 3.3 5.3 12.4 .67 .28 3.6 3.7
1944 22.9 10.5 10.3 4.2 7.3 17.6 .76 .32
1949 26.7 13.1 11.9 4.5 8.9 20.8 .78 •33 4.4 8.8 .33 138 %

Musselshell 1929 25. 11.4 6. 4.1 4.7 10.7 .4 .19 3.6 4.3 .17
1934 27.2 10.1 3.9 2.7 2.9 6.8 .25 .1 3.8 4.3
1939 19.8 10.4 10.7 3.8 5.1 15.8 .8 .26 3.8 4.3
1944 28. 12.1 9.2 4.7 6.7 15.9 .57 .24
1949 33.7 13.4 9.3 5.5 9.5 18.8 .56 .28 5.8 9.6 .28 123 S

Petroleum 1929 24.2 15.9 11.6 5.2 6.6 18.2 .75 .27 5.3 4.5 .18
1934 26.8 12. 5.6 6.2 5.3 10.9 .4 .2
1939 14.9 11. 8.7 4.1 3.4 12.1 .8 .24 ■ww 4.5
1944 20.5 12.7 10.3 5. 6. 16.3 .8 .3 4.5
1949 30.5 12.2 6.6 8.1 12.2 18.8 .6 .4 7. 6. .2 25 $

3 / Assured feed is  construed to mean feed production from lands having a permanent water supply. The assured 
acreage base is  the average for 1929 and 1939 plus any addition in irrigated acres due to storage water.

SOURCE: Census of Agriculture,



fable II= "The?ste fam  units are a l l  irriga ted  and the major part or a l l  of 

the feed i s  consumed on the unit on which I t  i s  produced. I t  can be sees 

by the table that there has been a substantial increase in  feed production, 

fhe effect of the increased production os the availability of feed county^ 

wide for 'Wheatland^ Oolden Valley^ Musselshell^ and petroleum Ooimiles &m 

he seen by reference to  fable I I I ,  livestock numbers have varied over the 

year# but they have bean on the in&peaae in  recent years as can be noted 

by the table* I t  can be noted fu rther by reference to fable H I  that thW 

drainage area has re lied  heavily on the production of dryland feed© and 

© till does @0 at th is  time, TWavep, a l l  counties have gained Subatan- . 

MaXXy with th e  exception-Of fotroioum .County*

There have been a number of other significant effects- upon the sta­

bility of the area= M  can bt&aecn. by Table MIX* I  ̂ of g@ operators re* 

ported no* irrigated feed W ee# A number o f  these reported local hay 

aaiae and feed purchases, W  16 reported irrigated panturea.

Table HXX * integratic# of irrigated Mth Other W d  Goes
by Areas in the Musselshell Mver Basin, 1959»

76

. Area ,
Bases

B % e 
. W d Orop

Bay' 
Bales

Bay
Burehfr .

Betr feed 
. W e*L .

XiMdg.
Paetnree . _..

larlontoim
I e ' 3 3add above ■ 

Barlontowh
Ig a

to  Boundup 
Boundup

IT 16 a $ 3

Z

3 ‘ f

and below 20 19 S a . 9 4

Be* and rW ^Htatad farm unite Thera aye far more raWdlitated 

units than now'ones in  the drainage area fo r the reason th a t almost every 

unit WeMng prior to the etorege waa rehabilitated to one Went or 
another by virtue of the eupiMementa! Water supply made available by the



77

ffoey© wer® 7 W  farms' ia the Yicinit-J of the tom of'-Hayiovzfeovm in

MtaatlaM Qehoty by 19#L, Five af the operators wore WamiwW* Tb* 

progpaea mad* Tqr them omt t# e*@A by MfeMMe to I tW  I thMh# $ oo 

fable X tfo' It ean & noted by the. table that these W j widely as to Pu2̂  

phase prices paid* acres per fam* 'improlmments placed upon the land to

date, Md Wldln$ and chattel WwMMt? Controhed by the operator* 

#&1* these operators appear fed Iw*** made 'fair progress* Mttlemeot of tb* 

ILaiwi has been very elo*. fheae lands have been available since early 1940 

aM only slightlj over half of the Isod cdneidered irrlgnhle Iiaa been 

settled lay irrigation farmers*" -fhe.owheW 'of the land do' net mk# i t

amilable at prices which attract setfelmant or devAdpmW* 1% fact,
’ . • '": - t ■ .

,they, compete with new subscribers for additional acreages^ Several local
; . ‘,v : ■ - ■

ranch operators *ho (*#*1 a CbntideraKe anreage of irrigated land olohg the 

river bottom have OMght up *#11 acreage* under the fM #ot Canal, Qn& 

purchased 750 acres in a single block*
fhe operator designated a* Item 3 on fable Xtf is  a dryland wheat ■

I  ' -

fam@f who ha* resettled under the HoPMad approximately #9 P@*»

cent of the assets show by the. table as owed in If 51*' Items 4 through

9  comprise the total of a ll farm dcvelbpmenta on Franklin Bench a* of 

Ifg l* F^hklin Bench, lie s  immediately b e l#  the Beadmah** Basin RwsfVblr 

and inqlndss * total of 8100 acres oaf SLiSrlgpaIdL* land, #*** IW s wr* 

WhjdCt to . settlomont under irrigation as early' as 1940.* As OM be- noted 

Ibpr rsfersnoe to the IwaldL** the first tract of land pufdbased for settle* 

mwt was IjB lf4d* fetal aCMS #  m&l a* acreages Cf the units
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Table XIV -  Investments in Land and Land Improvements, Acres Irrigated and Acres Irrigable, on New
Farm Units under the Two Dot Canal and Deacfaan1S Basin Reservoir, 1 9 5 1 . _________

PURCHASE DATA IMPROVEMENTS P R E S B iT  INVESTMENTS

I l l |
| 1  «1 h  1 Vt

Jj0 s  g-, -=< -C M  CS (55 H  CU l\ I  j f l
«< »4 O  O o

X -* . y « x

Ct Gt
0X3 0  9
H O  t-i H*> - U

e  0
B b C  «  W

E1E SE
«< H  -< Hf h  i i  r  E  , ! I  H  , i

I . 1945 160 135 O O 9,600 20 500 0 135
2. 1946-

47 480 30 O O 10,200 255 2500 800 205
3. 1944- 

46 310 30 O 1000 6,400 150 4500 750 150
4. 1949 335 205 O O 8,750 0 0 800 205
5. 1944 620 0 O 200 6,500 30 750 150 270

6. 1946- 
48 293 0 O 0 3,265 0 0 0 0

7. 1950-
51 240 0 O 0 12,000 0 0 300 100

8. 1950 160 0 O O 2,000 80 1200 900 80
9. 1949 160 0 O 100 2,000 50 400 220 85

135 0 10,100 9,520 0 9,520 0 19,620

230 4,700 18,250 14,760 9,720 24,480 600 43,330

190 11,000 12,750 8,313 4,568 12,881 30 24,711
240 3,000 12,550 1,935 0 1,935 0 14,485
300 600 8,000 6,985 6,186 13,171 175 21,346

290 3,500 6,765 700 0 700 0 7,465

200 250 12,550 4,600 130 4,730 0 17,280
120 1,100 5,200 5,178 1,480 6,658 500 12,358
135 200 2,720 3,282 0 3,282 0 6,002

I /  Estimated on basis of 1949 replacement costs.
2 / 1950 prices depreciated to 1947.

Kilch cows $200; range cattle, including yearlings, $160; hogs $50; sheep $13; chickens $1 per head



shown t# the tab le an# quite variable*. Assets timed as ©f 1951 arti lim it* 

ed in  a l l  oases*

ans tm  W'Alti obstacles to th e , settlement and development of the 

lands under the Tm Dot OanaI and on Franklin Bmoh as well as in, sim ilar 

oIrctimstancss over the entire drainage ar*#* These are ripening costs and 

land speculation. In  almost a l l  oases encountered operators expressed the

need f  or credit to  bring the land in to  production, fb ia need id  hot eon*
1 '  ■

fined to small operators. 33%» ran land dose not attract money Invostmenta

except fo r Isolated instances where very productive land dan be brought . 

readily  Into Irrigated  production* Because of Mils5 lands which have been 

developed tc  date have been In general the'mors p%%ductlve lends and those 

tha t require the le a s t investment,

.As noted above? them  i s  an «xews land pfoblsm under the #©' Dot 

C anal,' This i s  generally true of the en tire  area,- As near ns Can be tie* 

termlned from a cursory check-'of land ownership, records of Bolden Fallcy 

Bounty, there wore about fo # y  land ownera oh the Franklin. Bench under 

the Deadmsn8S Basin, Eeservoir in  1951» Ac can be noted by reference to 

Table MV four farms wore in  the process of development a t tha t Mae, I t  

4m also be- seen from the table th a t the IaM s sold op to  and including 

1950 sold a t  from 112 to #15 per to ta l acre* a large portion of which 

were irrlgabl*. The la st  tract p*%r@haeed which comgaficco & part of Itm  9 

as designated by Table H f  consisted, of an $G acre tr a c t  and sold fo r 

$100 !wax' acre in 19#.* A local realtor me noting '#  agent for the CgLa*

po$al of tl&* unsettled land on thle bench Iai 1951. Ac near ea could be
;

loamod the asking price’ for the more lev e l lands on the bench.was #80 to



|i00: pdf acre* - f m . #  Irrigable. land on,,Petrolla Bs#h #14 £$%‘

$$5 a%d.#9@ #*f eaaa^fL' 1951.## a& the t&a# * W  the project-VKte- et&ll. 

%Wer oonatructloR,, One e f  theaeipwehaeee eae aede ty  the waer # . *  

alzable, acreage of I W  mtaW W puychas# the for epepwletlve 

parpeee** TW lnteot of the ether Wyer l#,het '

laea l Walmee heee&ta I t  e w h e  eeea by refW m e to Table VlI .. 

that Were have hew eenelWrable gal w  to lpeal Welaeee W lte Wring, the 

perlW 1939 W 1949* Ba erWr te  IetermW the net effect o f the project 

lt..ia-aeoeseasy. to obtai&.-w estimate of the net Iaoome to the area .by 

#%#ty that la  atWWtable, to the projeotf .la. ettlzaate o f W  W reaee 

Ic  # # a l  net lnoome on the haale of the W rtaee la  llveetook: f e #  aopp- 

31ee an# the v a l#  of net aawal turnoff fmm Ilveetoek ae a result o f  W  

oreaaed feed euppll# . Ie shown la  tome of thowW # o f WHtre hy $able 

%,. Then# data are weed $e a baela for determining the percent W rease 

Im .agrlcttlfcural pro&otion attribu tab le to, the pm jmot fo r  each of th$  

fhur w * # e * f  a w w ^ y .o f  vhleh Ie shown by Table # »

Be? attempt was mde In th is  study to  delineate trade area%. comae- 

cpiently there may be a small amount o f double coantin#* There i s  # #  

an appfeolable amount of trading oaWad on ontaiW the drainage ara% that 

i s .  not accounted for. I t  i s  therefore not posei##  to- project a reason-* 

able odtimte of to ta l benefit* from the drainage pro jest* An estimate o f

the effect, of the project on W a l W ines# unit# can he made by comparing
K ■ <

the net increase in promotion a@ shown on $ehle VII *ith  the total income 

from agriculture and to ta l  income from non-agrlcultural industries= A 

comparison between those can bo aeon by reference to fable Xfff In -order



to laterppl&t# tbeaw data aeourataly i t  aow&d to  aaeweary to 

to ta l  awqoal aaraioga fo r #&ob Imdmatxlal group, the Auaber of W i# d *  

m is  in  each group, and the amount Spent by each group by types of aalee 

and purchaser and by market area* l a  order to iso la te  the agricultural 

sectors, ,About 6$ percent of the payroll In  Wheatland - Oounty i s  derived 

from the railroad and t&e flo u r mlHa» Meet of the Uhaat processed there 

comes from Judith Basin %d Fergus Gounties, ■ I t  dan. be hdi,@4 by the table 

that the re l& tl#  Importance of agricultural income has declined hy ^ per* 

cent during the 10 year perW * The W eau  o f the Gencus shows a decline 

in  the number o f fame from 229 #  192. Golden TWey bounty affords a 

better opportunity to nee the effect'a of the change in  agricu ltu ral pro™ 

dnctlon on local business activity since 92 percent of the total Income 

for 1929 and 96.4 percent for 1949 w e  derived from agrloulture, There 

Is , however, no indication of total benefits since the amount of trading 

carried on outside the county la not known. I t  can be noted i s  this case 

that the volume of sales has Increased from $5G8*8G& to $972,000 and the 

number of persona employed, in  r e ta i l  sales and service, businesses has 

increased from 10 to 32». The ratio ' of increase between 1939 and 1949 hoth 

in  total iwom# and volume of sales corresponds closely to the same ratios 

for Wheatland and Musselahsll Goumbies where there are substantial amounts 

Of income not attributable to agriculture. The number of f arme, in  Golden

Valley Gounty deolined from 260 to  W  during the 10 year period,
'  "" 1 1 - ■ ’

Table W  Shows the ra tio  of to ta l income to gross sales for Iussei-* 

Shell Gounty as 1*1*4 for both 1929 and 1949, Bemdup i s  Mie most hl^tly 

developed trading center in  th@ drainage area) however, there ie  no reason



fable M  Iacoae in  fhoasaaSs of Dollars and. Babies of Income ■ to  Spending on Bsfeail and Wholesale 
Saois and SeraLees fo r Wheatland* Golden IaHey3 ifcselahell*  and Petroleum; Comities*

1939 and 1919. ________________________ ___
■ i s : t Urbm .a®* t ' t t F"

i : t ;  ployed l a :  s $ : ; Busiaass Bmafita
County : Teari (I)  s Fereenti Wholesale •? (2) $ Batio o f . $ Batio tlafeio Agsle0: from Agrleultural

t t  CIG8G); AgrIe0 $ Retail & :(#00G): . Imrease i of ' : to  $ Production
$ $ £ : . Seraloe % % 1939 W 1949 :(1) to (2) tloeal Sales $ ( f  OOG)

- £ ■ £ - -■ t ■ j s : Cl) (2) t. . ' s ' »

lheatland 1939
1949

3556.
4168.

6? , 
54

■■ 116 
124

2800.
4210* ItlJg 1*1.5

I; .78 
1*1.01 I* .65 64*24

Golden Talley 1939
1949

1466.1
1993*1

#
96*4

10
32

508*
972. 1*1,36 1*1,9

I* .35 
I* .48 It .4 0 32.5

IfeseelsSiell 1939
1949

3102.
4639*

4&*5
56*5

153
281

3541*
6607. 1*1.5 IaW

1*1.4
1*1.4 I* .80 64.0

Petroleum 7 # .
2270*9

84*:
7#*3

22
97

442
869 . 1*2,8 1*2

It .56 
I* .38 I* .40 15.98

(1) Talue of agricultural products sold pins •wages paid®
(2) S slee5 Wbolesale9 re ta il*  and Seruieeei'

SDBBCŜ  Taken fra® lahle TH*



to  beliew  that more than a. mimr mount of trade comes ih-dm-entside. the 

Cdunty0 fhe. main ,reasons for the difference dn the ratio in  th is  case 

#@m to  he due to the fact,, that a higher proportion, of the trading for 

the county i s  retained in  Eoundup and within the county and because of the 

industrial income from source® other than agriculture, IfheatiaM County 

more nearly resembles Muss ©!shell County with respect to trading fa c i l i­

t ie s  and non-agricultural income than do either of' the other counties as 

eaa be noted fey the tab le.

Property tax base i s  can. bo seen by reference to  fable f l  the county 

tax base has been highly variable^, particu larly  the- agricultural, base.

Irrigated lands are evaluated at from to  #40 per aero- by county govt.

m w n ts ,  Irrigated, lands under the Two Dot Qaml in  Wheatland Gounty 

are evaluated a t  #30 per acre for assessment purposes. Assuming a valua- 

tlon of $30  per acre for a l l  lands bfou^ht under irrigation by the project

the increase in  agricultural tax  has©' in  thousands of dollars fo r the 

following counties would be?-

#3

# ea tlm d  &63v99
Golden Valley 168.3
Ifess elsheH 202,35
Petroleum ?2,0

The volume of sales per business establishment for the years 193$ and 

194$ is  shown by Table XVI, the table also shows the percent and net in ­

crease in  dollars per business establishment, attributable to  the drainage

project for Wheatland, Golden Valley, 3W*d&$b@ll, and petroleum Gountiea.

The percent of the to ta l  assessed valuation that these establislraients 

represent i s  not known. I t  i s  evident from the table, however, that sig­

nificant, increases in, value would be expected as •&■ resu lt of increased bus-



%&*&* X# -  V*%*9 of 8el*a per ReWl BstaWliahmaBk I* Tbguaaadia 
of Dollera aad #*& Inaraaaa Attx&lmtabl* to tb* Prejaat la  
Paremt o f Total aa# Tboaemda of DoHara for Four deW laa
la  the Buaaalaball Rlvar Baaia.____ ,... .... ......, .............—___

i&alag perlw&; Net 1939 * # Vol^alaaxRatlo valae *&n$. In Vo3bm@ 
(hwwby* 19)9 1949 & Over 1949* Attrlbp to  *agple*p#d. ;@f Ralaa

ln@*8 wleB@o .

J j a jaaa_____ L _ a m a ^ i
; IProjiacdt ;to $ value %Attribf Ike

Wheatland 28,3 38,1 9 ,8 ' 2 ,3 1$,65
BoM@n

VaHoy 12*4 26,3 1 3 ,9 4 ,1 I* ,4
Buesel* .

‘ shell
i .

39* ' 38* M- J k a _ «
I* ,8

% 58

1,&» 491,32 

1,0 1026,88

.aeuree; Tablea 9 #  w& XVIll
Racroatioml beaeflta Tha Bimtaaa $t&t* flab and Game Department 

b&e planted flab in storage mearveira along with **>14 m t #  Aeh in

skrama Iu the baadaattra of the drainage Waal** Guoh aeti^ity, tKysMMMnr* 

h&s been e f  a very ^eneWdl nature, .There b**' baa* no rpeeiflc pufell© 

rooreatlonal pregpm, W h l resident# report that # 9#  have bee* eaught 

&# far deaWtram ewe the tom  of Ryegata in  redout yeara WbdLeh Ie about 

39 JBllee farther do#* the r&yer the* tbia type flab was ordinarily found

prior to the W ta lla tloa  bf the BgraBd and Bartlaadale Reaepwirs*

IPbsre Iis acme fishing la  m . of the Water Board Beaervelre, mow*# of 

Which Ie local saeept for Beadman * a Basin Wbloh attracts fisherman from 

a l l  of the oeatral part o f the State* ISie storage # s * r # lr e  have made 

the m eaelsbeli Mver DWnege awn attraetW  %dk# f&eb&ne ama? Da# to  

the demand far flohlng areas in  G m t#l Montana any action taken to firm

op the 9<>ld water flow along the river ob&onel end i t s  Whntarlea would 

WbuMedLy attract eoWdwraMy more epertmm and other reortational



tJfaffia* . .

#here & doofliet Wt**@o per#p8# oauy&erqat&ooal powpslta aod 

local-l&ad wimrs W w aa of trespass oil privately owtted Iandsj as well 

as conflict between t%# vacationing public ■ and the Water Oonscrvation 

Boar^e I  'fepressatstiW  of feb© Wato^ Board, .adrisod. that fiehorisoa and 

picnicking parties oongregato on installation©  and in  certa in  instances 

have stew'damage to rip rap on the face of earth fill..©-and Mve committed 

other irresponsible. ■ _

Plood control MnswWdll W lm ge covers ^prqxlmatoly 9 4 #  

scpigro mile©*, The combined: drainage areas aMve the main channel storages 

-  Wand* W tim daldf ahd Deadmaa'a W in  Roservoira -  cover only aWnt 

ayi# e#are mil$©, OtAer paaervoirs are a ll ©mall and there w e no 

Wragea over a 'Wge' eeetap of the -drainage. The reservoir© are deeign^ 

©d for the storage of irrigation.. W  er and to snppleme# stream flo*  

thronghottt the eeaaonf partlenlarly during dfonght seasons, Most of the 

m tcr ia  stored daring late f a l l ,  e la te #  and early spring months* Be*  ̂

ervoirs matt he f ille d  daring thle i f  # t e r  i& availaW  W  to  

uncertainty of runoff ia  late spring and aim er month©* There W  Wen 

some f lex ib ility  iaith regard to the f i l l in g  of Deadman** Basin Reservoir 

to date as i t  w ill hold up to #2,000 acre feet of rater, Hqweve# th is  

f lex ib ility  %111 he reWed %lth W rs& W  demands for storage rater for  

irrigation and other purpoW. Water Board fa c ilit ie s  therefore can W 

■ expected to  exercise l i t t l e  control over floods.

Pro.lcct Renefjte m* Amt# . . . .  -

Only the elder parts o f the project were In operation by 19,-51. Works



$6

shorn by fable IX as m ast mated la  1951 were under m ast motion at tha t 

timeo The Belphia-^agn 0annl@ were proposed for const,m etioa In  1952,

For the purpose of th is  study the benefits from development and costs in­

curred are confined ■ to  those works shown. by the tab le  which were construct­

ed from 1936 through 1948° ■ , . '

In  evaluating benefits and costs there i s  a price lev e l problem since 

costs incurred in  construction were, from 1935 through 1940s whereas returns 

to  th e ' project by 1951 haw occurred over the period from 193b to 1951° 

Frojeet costs for a l l  projects constructed by 1940 are shown by Table XfIle 

The expenditures on construction shorn by the table wow incurred In large 

part ner public works pro jects. Much of the w rit was done by pick, and 

shovel and with Obsolescent construction equipment. An mgineer of the 

Water Board stated that, ho' believed the' same work could be done fo r as

l i t t l e  or possibly a t le s s  cost at the present, time,

. fable X fll * Cost of. Water Board Works Constructed P rior to  and In-
., . 1, . mx

, . 'Bams..of Works , ............

,... ,-„■..
County or

__
Beser-

voire and Two Bot Canal 884,#? . Wheatland, Iqagher 1938
BeadtaanfS Basin -Resarvoir Wheatland, golden 1940

Iobp lake Besepwir 28,000,
Valley

Wbeatlmd 1936
Berth Winnett Irrigation Co, 162,000* Petrol## 1936
TfedJbCMr Water Bm 101,678, Petmleum 1936
Valentine Bam. ___ ZSAZ2- Fergus 193&

Total

The Bureau.of Reclamation used a long term projected, p rice level of 

21$ (1910-14 equals 106) fo r determining to ta l  net benefits fo r  th e ir ■



a?

mBMrn&WSowAe Project la  Sorth Dakota, &g/ IMbdka Ie approximately the 

X%$- pri§'i@ X e v e l .  S e t  ■ i a e o s e  oom pm tW  a b o v e  o n  p a g e  7 3  i s  d a r i w i  fro m

the average o f X # # .#  priaee which averaged about 279(1910*14 equala 

1 0 0 )  s T h e a  e l e c t i o n  o f  a  price level that w ill sro a t aaarly repredmt 

actual ooete @#d returns during the l i f e  of a project la *a eat&mat* at 

Wat. !Blie average for 1948*49 i s  weed la  tMe study.

A summary of benefits and coats a* determined by tbl# study can b# 

see* by reference to Table %9I1%. These data are actual cotta aaofklBcd 

for & #) year period with the exception of operation and min* 

tenanee costs which ape estimated, plus,** assumed internet on #natfact~

ion Indehtadnese Cf 2& percoot. I t  can he noted by the table that the

Table IV Ill -  Summary o f Benefits and #o$ts, Vater Board Project,
- ' ' . - - l&wsalabell River Basin

Item .'
(thousands of dioliaPs) 

Annual ■’ '• ■ Itod
Bonefita

(WAX.___

Anndal Scat

Set fam  income 1#*&L

Value non^irrigated' land 60.40 
Municipal"' "' 0,10
Indirect farm
lo c a l 'buslnesa 96=07
Public , • * ^
flood control ..
hecyeaticn ' -. r
■ ■ ■ ■ '< l ( * W « « « W S » W i»

Total 31&.29
Batio . ,  ______ ,....'.2*2

^oration and 
: maintenance

OonstMotioto
Interest

I) Baklmated adk l /g  tota l annual cos^*
l/9Oomputod s s  1/50 oonstruetion cost ,

Oomputci as s |  percent Wortlted for 50 years.

38,85 
45,39 , , 
?2,38 (3)

t B S "
I .



a@

rati* to oo@te la  g&lgol&taa a& #*?* I* #@ oe&lmatoa @r#

m&de a* to IMlroct farm bonofita avan though I t  Ie avidaat that there

iiaw beoo considerable amounts of theae type benefits from improved, opor«

atiaaal otabOlty aloqe. Bhltber does W  ratio IaeW * *gp benefit*
• i ' ■

from flood control^ wild l i f e ,  or pablla Mnefits other than thoee Mcru-

ing to Ioeal business Snits0

%he aatalyai# to th ie point W ieat** that th# ratio of benefits t*  

e&ata I* 3.?% I* Asewaiag that a project I* feasible a* long as th* ratio  

o f benefits to costa I* Ii I  or mores the projeet in  th is # 9 *  Is f#as» 

ibla* Such a determination* homever, does not ludle&t# that tb@ allooatr 

ion pattern I* the %>at feasible*, %& Is possible that the same ben*- 

f i t s  or possibly more might have been obtained by some other organisation 

of ’resources and at ,lest post,' loitbor does I t  d#onatrate that benefit^ 

are maximised at th is point,

A summary of possible alternatives Is  show by fable XSX^ This ib 

not a complete analysis since there may b* & wmbmr o f  possible storage 

s ite s , IrrlgabLe areas, and uses for m ter hot know to th is writer* I t  

la  therefore confined to works W aftekan or proposed by the Montana Rater 

Beard* I t  la  assumed that the *#1%* *f water* per aero far, irrigation  

purposes Isi the same In a l l  instancea, The potential value i$  computed on 

the basis of 2 ton hay production at 3 SMtS per ton valued at f4« P**" A®, 

Blstr fa*& UsawaBWt jus calculaW  at 92 percent of gross. Therefore, net 

value is . computed as 2,^ m X te J j iX JLJL* *
o35 ■

I t  vfaat m t possible In th is study to account for variations la

P ^ductiv lty  per aero, although considerable' yariation i s  know to exist i s
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Table XIX -  Benefit-Cost Comparison. Montana Water Board Works Undertaken and Proposed, Musselshell River Basin

Mo. Structures
1 Durand & Martins- 

dale Storages
2 Deadman’s Basin 

Reservoir
3 (I) plus (2)
4 Lower Musselshell 

Canals plus (2)
5 Delphia-Gage 

Canals plus (4)
6 Two Dot Canal 

plus (I)
7 (I) through (6)
8 Yellow Water Dam
9 Petrolia Bench
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AUL O r Ue
Storage 
per Acre 6/

-p
8) 4o e
b b lH H

776.37 20,7 33.9 40. 43.68 28.39 8.1 2:1 154.56 100.46 NK 6.4:1 1.85 1.1

1016.68 8.3 25.6 51.85 68.89 44.78 8.1 2 .3 :1 214.21 139.24 ft 7 :1 6.6 2.
1793.05 20.7 42. 91.85 43.68 26.39 8.1 .87:1 222.46 144.60 M 4 :1 6.6 2.1

1366.68 8.3 33.75 69.7 68.89 44.78 8.1 1 .7 :1 282.67 183.74 n 7 :1 6.6 1.5

1666.68 8.3 36.32 85. 68.89 44.76 8.1 1 .4:1 302.09 196.36 ft 5.8:1 6.6 1.4

884.56 20.7 40.9 45.11 43.68 28.39 8.1 1 .6 :1 212.52 138.14 H 7.6:1 1.85 .9
2551.25 20.7 59.8 130.11 43.68 28.39 8 .1 .61:1 371.28 241.33 H 4 .7 :1 4.2 1.45
101.68 4 . 5.19 - - - - 33.20 21.58 It 10:1 - -
350. - 17.8 - - - 44.52 28.93 tl 4 .1 :1 —

I/ Estimated from plain table data, Montana State Water Conservation Board and State Engineer's reports. 
2/ Computed at 2 | percent interest amortized for 50 years, plus 0. & M. costs computed at 1/3 total.

Taken as 65 percent of direct benefits.
U  Municipal water.
5/ Data as to potential other than irrigation not known. 
y  Total supply available taken from reports by State Engineer's office.



InetaxMea* lodly**# beaeflta &r* ooapu&ed at 6$ pwomb of net fa*& 

inoom*

TaWLe XE% show the eartowe banaflt-oaat ratios for a maber of worke 

ooBpletad suodt pyopogad, . Ooata o f proposed project a are baaed ea eat&m&tea 

tgr the Wator Board. The table aote forth four liEportant ooaaidoratlooa o 

Firsts I t  ahem the relatloMhlp o f Weaofite and soste for lodlvldaal wrke 

&#i oomhimtlooa of ##Wc#* dewaad, i t  lnoorporates one esaeotial physical 

aspect of the protlam liato the am&pBle, that the water aepply 

cmmllahlo under the varlona organizational arraagmeate* For Itews

g awd 4 show the highest potential W&@flW@*t ratio* aaaapt f&f Itsa  6» 

!Thera la ,  however, only *9 aare foot of water par sore available la  tbs ease 

of item 6* This 1$ Mkoly hot aa adequate water supply &% the loss rue at 

least* I f  the Beadmaafe Basin storage I* ceaatruoted, irrigable erwe 

bdLoe Beadbea'e Basin Om bo served In a l l  or Tqy sow part from that supply. 

In szeb oaae there id* no longer any q^etloa as to the w&tav supply in  

eomeotiaa with itea* I  and 6. IRtle same analogy can be followod through 

with regard to any o f the works ahwn by the table. Third, at dWaags basin 

of th is type Sdbagre irrigation has hew preetleed for a long time, even 

though intem ittontly, serve# as an immediate outlet for storege m ter and 

provides for benefits from irr&gat&em at an early date* Fourth, the table 

alee shows the immediate benefits whiab w ill aoorua in  each InstanOB, and 

the potential of the vaae&oua worke and oomWnatione of works, The potential 

i s  projected on the a&eumptle# that new lands made evmllable for o@wr farms 

inoluding Bgweeee* irrigable lands w ill be brought into production. I f



I

' laadg MXi o ff Ww market o r i f  tM  value of water becomes oapitaliKecl 

ia  the ^sXm of the raw land# m y  expansion that takes plage i s  very el#** , 

the M te of’ settlement arid development will, also depend on whether or not 

there i s  m  organised effort to reduce the effeetp of r ip m l#  Odatae Xf

there la  a raapoaBihi* organisation to fao llita te  an orderly Aettlemant of 

the land benefita would W expeoted to axoeaa costa by a Trery aignifioant

amount In instances sim ilar to  the MhamelAhell liv e r  drainage as can be seen

by rafeecao* to  Tabic XSX* I f  #n or@aa&%*4 effort I* hot foMbooming ben*,

f i t s  may hot eqteeoi boats for many years to dome for the reason tha t there 

may be l i t t l e  o r no real potential created by the project due to the cap* 

atali^ation  of water In  the value, of the irrigab le  lands, and beoauso of

ripening eoeto, Aooordingly',' in  dhoocing between projects and works with­

in  project* proposed fo r development the  organikatlohal aspects of the prob* 

Iem are as important and possibly mors important than the egonamie consider- 

ationa* "■ '- ■'

■ ' There are also p o ss ib ilitie s  fo r s t i l l  other types of substitution*. •

fo r  irrig a tio n  purposes m&ll pumping plants may obviate the need fo r Canale, 

Such po8&ibilltio& have considerable merit in  instanoes-where the areas 

under canals might not be developed for a oon#id#rable period of time.

The sta tus of the Musselshell Biver Project as shown by Table XfiXl 

corresponds closely to  the combination of p ossib ilities  Shown a t items 2>

6* and * by Table %I&. By 1931 and 11 to  I )  ye#* a f te r  the *em pl#m  of: 

the project works an estimated now irrigated acres had been brought

into production in  addition to. the ■ supplemental water supplies provided by 

the works, As can be scan by reference1 to  Table X flll the ra tio  of benefits
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to coats i s  estimated to be 2»7 st I.

A Simmzy of a ll  investment costs including projects in  the proeess 

of construction by 1951 and. proposed for 1952 by source of investment

fund# sod inaem* f*d% water aalaa can be seen by refer*nee to Table 2%.

As can be seen by the tabic a l l  projects completed by 1%0 were financed 

in  some part by Federal grants, Btato funds -  identified by the table as 

^revolving funds* * and bond sales, Tb* Federal grants were the Federal 

Qovernmen&'s direc t financial contribution to the project. The "revolving 

fund* i s  the Gtate of Kbntana+8 appropriation for recismatlon, wrka. Tb* 

bonds were'issued by the State Water Board. These sere purchased by the 

Federal QovernmWt, Oollateral for the bonds are water purchase contracts 

entered into between the Water Board and %ator users associations^» 1 The 

amount of the bond© arc therefore the local, water users o r local community 

responsibility,, TMhe bond and interest charge (B & I) as shewn by the table 

''Is the investment charge per acre foot of water sold® The schedule Af ra=» 

payment to principal and interest can therefore be computed by multiplying 

the B & I per aero foot times the number of acre feat of water under contract. 

The federal. State and local responsibilities to repayment in  percent of 

to ta l costa for works in  operation by 1951 under this arrangement arc*

works . •
Durand and Martinsdale Bessrvoirs 
Beadnan6 a Basin
Iebo lake 
Worth Winnett 
Yellow Water Bm 
Valentine Bam

Average a l l
Thera has been some re-alignment o f financial reapcnciWlltlea Iko repay-

Federal Gtate Bocal
12,5 53'

72.3 13 14.0
100 i *

. ao -
60 32

HL IC 23 n o #
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Table XJ _ Montana State Water Conservation Board Works in The Musselshell River Jrainage
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Durand & Martins- 
dale Reservoirs

47.18 26,162and Two Dot Canal 1938 37,243 349,364 108,213 427,000 884,577 24.83 .18 1.10 11,081 18,942 35,630

Deadman's Basin 1940 52,000 736,651 145,024 135,000 1016,675 54.73 128.50 .25 .75 8,269 43,731 7,912 18,578

Lebo Lake Storage 1936 2,720 - - - 28,000 - 14.00 - - - - 2,000 -

Lower Musselshell 1951 y — - - 350,000 24.10 - .50 2.00 - - - 14,500
Canals

Delphia-Gage 1952 y - - - 250,000 63.50 — — — — - - 3,940
Canals

Petrolia Bench 1951 4,960 - - 350,000 66.04 - .50 2.00 4,000 960 - 5,300
Works

North Winnett 1936 19,250 125,000 37,000 162,000 32.40 - — 1.00 2,340 - 3,000 5,000
Irrigation Co.
Yellow Water Dam 1936 4,400 75,000 26,678 «• 101,678 NK 1.00 2,000 2,400 —

Valentine Dam 1936 2,500 28,202 15,413 73,615 NK - - - - - - -
SOURCE: Montana S ta te  water Conservation Board. I /  Deadman1 s Basin Storage.
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as t&a State has regoveyad some coats throagb th* direst sale of water.

fine State bag also been fofeed to 'bear coats -la enccess of  these shown.above 

due to  doliaqnent water Contracts« I t  has encountered d ifficu lty  in  enforce 

tag  water contracts since the waiter contracts comprised the co lla tera l for 

bonds held by the federal Government and therefore payment *a Mater eon* 

tra c ts  could: not be enforced by threat of cancellation of contracts' by the

State, $a 1951 the State pypehaged the beads held by the federal Govern-
1

seat for about 50 percent of the outstanding amount of the bonds, the .Fed** 

oral Sovermtmfc has therefore actually contributed about 80 percent of the 

total qoat and tbq State and iooal Mater *aor@ aseosiatiba# about 3#iper-

cent.r
I t  can he seen by reference to Table KC that the works constructed in

1921 and proposed for construdtiom ia  1932 ar# to bo financed by State 

appropriation to tbs revolving fund the amount of which w ill  bo retired in  

a l l  or seme part by the sale of waters According to bond and. in terest oharg- 

ss for water sol* to date, oh these project# construction charges era to be 

paid by the water users at the rate of # .0 0  per acre foot of water used.

She Petroiia Bench works coat $330,000 and has an estimated storage capacity 

of 5,000 acre fee t. This cost amortlaed 4*4# a 50 year period at 2& per­

cent interest would be an annual cost of $9*000» Five thousand acre feat 

at $3.00 per acre foot would provide a gross payment toward indebtedness of 

$10,000 par annum. The intent evidently i s  that water users wlli' carry the 

cost of the prejset or at least to the extant that irrig a tio n  users are w ill­

ing and able to support water contracts.
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Q y ^ a a i »ad Agpecrtê  ; ■ ■'

Watay aaaociatigns Tbe Water Board 'operate# sim ilar to a pub-

l id  u t i l i ty  i a  tha t t&@ BoarG organises ^iueAoc for the coa&truotloa of 

fa&Llitl** aad &@l%8 8*rvio&$ ob a wait pr&da basie. The S tate outers la - .

to oont me to to  ($ Oliver .water to nOsera a#3ooiatioB8* stto in  tern  se lls

water to'Wiv&dual mter uasra. Tbe %&@#e aasoslatl&ns assume a ll  respo&e- 

IW llty  f&r awacl d ^ gew & t 6f Watty %ae* Fobr watGr wore

associations were orgbglgsG lb  the Zusselahell Biver basrn by 19$1, The 

G@%9@ of tbaae,-appeW aa# date* orgaalaed, #cd tbs ,general awMra @f the

baain'served by eaoh are as followss

Upper BUaaelsbell

Bsadmanfa ’Basin 
lower Musselshell

1950
19^1

Betrolla Benoh 1991

area Served
.Burabjd Seservolf s i te  to
the town of Byog&te 
Byegate to Sussslshell' 
Town of Busaelshell to  
MUssslsb@ll-Betrolet$m 
Oounfey line 
immediate yieib ity of 

installation

The Bortb WLnodtt Irrigation Gompgay also holds & aontraot with the Water 

Board an a result of (storage capacity oreaW  by ro^hahiHtatioh worker 

There Is  no aseoolatiobof water uaera under the Bellow Water Dm, Thafe 

are only four ware and these uoaWot aa individuals directly with the 

State. There 1# no. eoaewzoial use made o f the water from the Vtlontino 

Dam and accordingly ao uaere aasdoiatlon. Organisation of water use from 

Ieho lake i s  not known,

Under the project organisation In thin drala&ge.area the users assoc*- 

iatl&na ape tbs fanotlobal bubs of the-organisation., F irst, the association 

Is the grass roots organisation of oitisaaa tb&t promotes Interest In the



conatructism of the project* Second,; la  Aoeordaoee %ttb policy to date,

aaeociation is  responsible fo r the administration ■ and use of aewicee

provided by the project after i t  la  conatructed. Tb* naera aaaooiation 

therefore 'organises the local demand and. administers the project or works.

The extant to which the users association represents the pdblio interest and 

the responsibility i t  assumes in  the administration o f service* provided by 

the project or works i s  therefore a Tfexy important aspect cf the over-all

organisation,.

Tho Upper ^nsselshsll Water Basra Association was formed in  1998, This

association was responsible fo r the d istribu tion  and uss o.f a l l  water along 

the mjn abanael Of the Rlfer until 1950 when tbs DaadmaGjs Basin Water Be* 

SKPB Association was organized, Slnee that time the Dppef W se lsb e ll Assoc-* 

=LotjLoai b&s twaeKi responsible for libs distribution of water between the Durand 

BeSerwir s i te  to  % point about four miles above the town of Byegata, Tbe 

operation of the Association i s  confined to the administration of Gatw ee# 

under the Water Board Oanals most of which i s  limited t c  thovtwo.i-Bot Oanal 

sind supplemental water' use BjLoiyg the main River channel to the vicinity of  

Rysgate with the exception of some @%psnsion IA irrigated acreages under 

privately owned irrig a tio n  systems* Th* Association, domy.mt,'..### to assume 

mob responsibility for the distribution of the water* A ditch #Lder dl@- 

trlbu tes irrigation water under the Water .Board canals, Be also turns water 

looao from storage to users under private ditch systems? howisvorj 

for water use under the Water Board canals be Iwae no jurisdiction over the 

distribution of water among users. Therefore, one person may ca ll for water 

and some other user under the s&me ditch, or possibly dome other, ditch system
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gay divert the waiter to hie land, Tb* ditch rider attempts to yesolvedle* 

pufcegi fvhea they ari.6© hdwver* i£ he cannot se ttle  differences among water _ 

sasfS be mast ta ll la  a representative of the %a&or Board to apt &e an a** 

t&trator or mediator, ônaegumBtlya &R englamar employed .by the Board often 

#qde Moealf adtlng a# a yonat&bout trouble ebootar for & water neara assoc­

iation. Thio puts the Ratop Board In a had position since i t  1# continually 

becoming involved in fdtqpBdww; iw&ny of adklob are of rslatlW^ly insignificant 
importaace simply bccanae the association will not asBtuae the responsibility«

Tb* Vppef Bneaelebell Rater Basra Association la papreaonbad by eight 

*p tan individual* primarily interested 3% irrigation farming *&a reald* in  

the Barlowtdwn and Ta* Bob Gonmmltlae. They are nob interested in programs 

for purposes other than for irrigation* nor are they interested in a baaln

wide distribution of the, storage watsr* ' .

The D@&#o&a*s Ba&in Water #*%#* Association represents the irrigation 

users la the vicinity of the Town of Bycgate and between Byegate and t # ,

Toma of Beuadup, In 1991 i t  was eontem l̂atcd that another a#sociatio.n .would 

be famed at Buaselsbell and possibly another *b #&&*, There has. been he 

organisation formed to date that represent* the interests of persons more 

t.Mii. a few miles bolow the WseelsheH-Petmlet^i Gonnty, llhh* It I* ahont. 

$0 miles from thin point to the mouth of the river. Persons fro* this Ioww 

sro* reported that groins from that Violnity have ccntaobed officials of the 

Gppw Weselshell W er  Bsere Associatioh^s y d l  en the headman** Basin 

Association to, work out & means for water distribution to the lower eKtrm* 

itiee  of the basin. They were discouraged in snob inata^nes. by the assoc­

iations who stated that the diabance'm* to great to insurte^t.or delivery, '
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the problem of water d istribution  to the lower part of the  basin la  a rea l

problem alno# i t  la  about 13$ miles from the IWdmanTe Reservoir s ite  to  the

mouth of the river.

In  view of the di ac ouragement s from the existing water us era assooiat-

jLofus. and the d istribu tion  probiem some of the residents of Tkh** Jkaopsf part

of the drainage have entertained the notion of another storage reservoir in

the vicinity o f Soaby9 in  view of present Water Board policy th&m mm ua-
, ' ■

era would have to bear a ll or ^ substantial part of the const ruction costs 

for such a works*

The physical problem,- of water d istribu tion  does not appear Id be the 

only problem,. Sater users in  the lower part of the basin have been reluct­

ant to  organise because they would then have to  bear part of the cost of the

project, In  most geaecnp they have water anyway even though i t  may not be 

timely or adequate, Heither i s  the position of the associations presently 

organised d if f ic u lt to understand,. _ I t  chn.be noted by reference to Table 

XX that there l a  vary l i t t le -  outstanding dept against the Burani5 Martins* 

Cale5 and headman* a Basin storages,- Federal grants and aid# have absorbed 

& large part of the construction cost** I t  can alec be noted by reference 

to  the table tha t the major part of the storage capacity of these reservoirs 

was not under contract as of 1951« There would seem l i t t l e  reason to- believe 

tha t the aeaooia,lions administering these would he in  favor of a wider dis­

tribu tion  of the storage water supply. In view of the foregoing i t  appears 

evident th a t i f  a wider distribution- of the public- storage water Se to  be 

had i t  w ill be necessary to  organise s t i l l  more users association#;*:. , m,:.
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Private ditch apatam* Much of the Iaad area earved by the Water Board 

storages Ie  aeeomplisbed by m.mm of privately o#aed irrig a tio n  delivery 

eyatame, Of paptlotlar loterset to  this study therefore la  the cooperation 

and Integration aobleyed between the #tat* op water esere aasociationa and 

the oimers of the private diteh systems», There are 14 sisable systems of 

th is type along the main river channel which served a large proportion 

the water ueoret .Six bf the larger ditch heaoelatloae were oehtadted, Bat* 

aa to the number of users per ditch, acres irrigated, and acres irrigable 

are shown by table X&I, Two of the users under ditch number I  said f t  i t

not in condition for' use. When asked why they did not died# And repair the

T<able XKI * #1% Private Bitch*Associatione, Rumhers o f  hsers, Acres Irrig&t*
ed.and. Acres %%*&*& * & # + ....... .̂.................. .... . ,,,, ,

Ditch HO . I No. users t /  ; Acres irriaatad * Acres Mfrl&able— ^

I 4 1379
a 36 900
3 5 # 7
4 13 10« ? .
5 f 7W
6 1180

%?09
$44
W

Y30
1 # .

gource* "Water Resources Purvey?, State @nglneer*e Reports for Wheatland, 
Golden Valley* and ^u8Sel$hell dountlea,

ditch they stated that i t  would do no good because users, farther up the ditch

would take a l l  the water anyway, Bitch no* & is  the dims Hfeeh a t Eyegatee 

. This ditch, was abandoned except for two users un til the spring of 1951«-At-
th&t time the ditch was cleaned and repaired and cohsiderabls abandoned Irrlg^

ated land has been reclaimed under I t  as wall as new sores brought into fMPO* 

duetioa* Ditch no. 3 was reported Iko have been JLn continuous use, however,

the water supply was reported vary short at times prior to 1940«, The history
-' i I i ' ' , ’■ 'i 1 -h ■

of ditch no, 4 w  Voyy aia lla l' to no. 2. Shs Kaber snpplir to ditch no, $

1 1 4T 81
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-r

was vary erra tic  u n til 1940*. 9se has been, tiontinuous since that bias*, ?ery

I it t le  new irrigated land ba# bean brought into prodwatipa under dltnh no.,

6, I t  i s  evident that water users under private ditch systems must be r@- 

quired to iron out their differemos and organise for water use prior to the

time that, storage-systems are undertaken.

Rater rights Water, rights along the Musselshell Biver have not been-
i > - . • ^ 1 ' . . «• .

. \ '
adjudioated. Bvery water user eldlmg an appropriatora right of ona sort or

another* !he Water Board has storage rig h ts  and one o f ' the -last rights in

the basin. I t  has the r ig #  to store flood water Which i s  water that would

not be put to beneficial use by any user'who holds a prior -water right.

1SSK

Water deliveries are complicated by the lack of measuring devices for priV*-

ate ditch systems. The Board can % require* that e l l  water users construct 

and maintain such structures; however* th is cannot be enforced short of 

court litigation  o f water rights or through easement by ocndsmn&tlon*

Bazly water right holders tend to "take over* the management and dis­

tribution of water under many of the ditch systems* This hinders water 

distribution and acts as a resistance to lrrlgatlcn development.

Old antiquated water rights have been revived as well as enlarged up~ 

on in  many instances. 0ns operator in  the vicinity of the Town of Bhsmut 

stated that be Considered he had a water light for the Irrigation of about 

9$0 acres of land by virtue of the fact that there Is an early water right 

f ilin g  describing the lands he Intends to irrigate* The contingent problem 

of these old water rights was recog&Laed by Iakisoh in  his examination of



th* Musaelebdll ddaina&e are* la  1932+ jgg/

Baere aasoolatioae h&v* aaeumed l i t t l e  or o@ Teepoasiblilty with regard 

Se water r&gbta problems* %ey have evidently *&&* ao effort $6 alleviate

problems stmaiftg freA'ibroAeoua water right olaime* i®, "vibw of'tfee faot that
assy fiieasures to or6o a isiQX'a offeotive distribution of storage water

would necessarily require considerable local support from water users the 
:: . . • '

Rater Board has been reW W t to  take aay action; In view of thee* Oir^

eurastancos as soon as a storage is  completed a ll or some part of the water 

users gIMei an "old" water right which may in fact be m  early f il in g ’for

a limited aarsaga'ef I W .  .$#,?&%*%* of'able thay.ImmediaWf olslm eA .

immunity to ' all, or some part of their responsibilities to- the pro Jeet«

Integration'among.aeeueies, ' Sihoa the Water Board lim its it s  active

lt ie e  to the #nglne#&&Bg phases of tbs problem, partidnl&r interest to tbl* 

study was the cooperation and amount of integration praotioed between the 

Rater Board and other agencies and individuals performing technical, or edit, 

and other fmctlbns, The Rater Beard i s  rapraaWed on the Wer&l lhter*., 

aganoy Committee* I t  GdLfKt tuts woEMng agreementa with the W l  OonBervat* 

i m  Barvide, the Pamelrd Weme Administration, and other agencies, The 

actual amount of integration practised between the Water Board.' and other 

agenelM. Appears negligible* S oil surveys were being made of the land on 

Petrolia Bench by the Boll OodservatW BerviGe during th@ sumer of 19#. 

after the Water Board’ installations wars shout completed* There #W no 

evidence of s o i l  surveys lax other instances sxoept as individual f a #

191

jgg/ Iskisob, f» %*, Op* oiLt*; p # .
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or rangh operators requested,, I t  w&a- also foUttd that the Soil Omssrvatlo# 

Servie6 was earryiag out Irriga tion  development programs with cooperators

who were aithsr delihqwsnt in &h@&r snstawp contrasts with the Stats or i n ,
'■ ■■,  - "

sos®' lastanees operators who had no contracts a t  all*-.

fho operation' of the Formers Homo Administration is  sim ilar to  the

Soil Ooaservatloa $<#vio@, Mthop coA# lata the development ptwoen when 

called upon to do so by individual .fans, or ranch operators, provided funds 

and personnel arc ,available to do so* •' -

The problem of agency cooperation w&a Affeotlvoly po in t#  out hy a 

student of resource economics when he m M ?  ^Agencies get together to oe- 

operate in  % ^olnt program after their budgets acre sa t up to provide for 

their own iad&vldual programs*, Acoordlugly^ there are seldom either funds 

or personnel that cap b# diverted to a cooperative effort* The integration 

IibatG take# place i s  of a very indirect nature, Ageseies plan their a&tlvt- 

it iea  la  accordance with the effects o f  p&et program* of other agencies * 

mot in  anticipation.of what other agencies plan to do.

I



.-  - - amamsK '
parOgreA in  ih t  Mnsselsbeii S iw r Basin Mti in it*

!&%*& at * t&m# "*&*& OAdardmploymaRt and general inatabillty both ia and out 
of agridultora Mo tba.fodal problaot* 'Th* not *r*atlag the W d W m  Btata 
#at*r OoMarvstim Beard *** #Lmr&ly (or th#.pur#oeo of gpWng an amer- 
genay program of;$ .vast and TdbdLOki rwp#,y*4 oxpndimt action, Weak*
w«N9i thdrafor#- eoroanesd- and nosiplbtod with # mWmm nonmMbmtim for 4«*- 
t&ila ea&dpt for two InvolylAg' mgiAeoriAg' tanbnl#*̂ , 3# vio* of thle' 
fa@t the program got off to a ataet -with & a&o&mum of org&Blaatioh of a&y 
kind Wludiag admmlttm&Bta &e:to arena of raspaoBl̂ ility to the program,

Tb* enabling ant of the Montana %tata %t*r GontiaryRtlen Board i# a 
very eompreh^neive ■ aoi, I t  ©xtondti to  the Board add^uato authority to eater 

into fim oontraota with any qualified person̂  #no*rn̂  or goveimwtal nnit, 
%  virtual-9sf..this fsot it maa.ftwtioa in a very vwwitil# and oompreWwive 
.mmer, The' Board ow. thereWt̂ Aê otiato -uad, o&harria* prgaal a# a. program 
at any level inoludlag iRdividmlê  Ioml goverment W.#, W  the Weral 
Qoyernmant,

I t  appeara evident th a t the Water Board ha,# Wde a d irect effo rt to  

intogratd the variaua vorka w iW n the  Mhae@lah#ll River drainage ea a, draiiK 

age mWf Wia, %he Ihirand* MartWdale^ and Win Reaervoiyo can
he operated in  uniBoa as a eingla u n it, TW I e lW  Water and Patro lia Faeer- 

voirti can be operated jo in tly  and a l l  nan be ooordlaated a t , the lower CK- 

trem itles of the drainage including the Valentine 9a®, I i  i s  also evident



18&

th sttb e  Board Aaa o #  eold their atoragee short la  any lnetaae* a& ww# 

aa aaa be detaemlaed from laformatloa oaetara&a w paaltW . Tb&a

pravldoa for oonGldambla f lex ib ility  la  the was of *&tar ia  Wtb the abort 

aad Iahg n&a*
There Iaaai Weu @om* ^ t a t lo a  from -water were *A& other poraotie to 

purchase the storage reaervolre a#d otber.'laetall&tloaa aad tara thea# ovw 

to the aaere aoaooi&tloae* fa® oe&rd ho# refralaed ̂ from oe3%lAg aoy of the 

etora# ayatma to d&to, Dale W Mvoree W the public Woroot f w  

several reaebaa* First# so sterage" ublt is  a distinct project la  

Al) are ooordi&ete and tea  most nearly serve the aeedo of the dr&imge 

area i f  operated eccordlngly, Becoatls local internets to limited eeotore 

of the drainage are hot ia  Wmaony with lo t erects over the drainage as a 

Wkole or With the State W  Ration, Bator Al a W W io a  and control la  & 

abate and national latw eat and accordingly a et&te and national feepoaa"* 

ib il l ty , Thirds puhllo smaerahlp of the worke afford* flex ib ility  to the 

fatere elneo dwanda and .needs change through tiae* PuWn cwemhlp mke# 

i t  poeaihLe for aueh changes to he mde readily Wien needed* fourth# i t  Ie 

Tr@py doubtful i f  looel uaera essooletiona could or mould aeewme the reapona* 

ih i l i ty  of upkeep and mlntanmoa nr the HaM lity involved in  the maerahip 

of the major storages end *ork*»

The policy of the Board with regard to  mater contracts between the 

W rd and mater users hue placed a Mnimm Wdaa m  the m sw  uawm during 

the land development period* Usliko the c W gatioa created under the con­

ventional irrigation d istrict oreaMsatloa# the Beard requires paymw* only 

for the amount of water used without regard to irrigable acreages under the



promote fib® user can therefor* aagum* a minimum obligation during

iti,6 m ply  ,-stages, :of unit dewslopmeib whm ho v m  least afford to  @$%y. a 

heavy debt burden?, flic real advantage .of th is  feature to  a new # # tlo r  i s  

neutralised to  a large extent b@dauss the value of water along with Sd** 

vantages offered by the program becomes- <mp£l&34@ad in  IsAd prieea*

,Suggested ImprovarAeat. s

The most apparent #mka0ss# qf the program- of the Water, Soard resu lts 

fro# ( l)  the. lim ited in terests  of users associations,, (s) the evasion Of 

responsibility  to  the. project by users -^ssdQiaiionsl5, and CS) the Iaoh of ■ 

a set of principle# to  servo as a guide fo r  project and develop-

me#.

Cnder pre&aut policy a group of .poratnn Ar representatives far 6 ^toup

contact the -Water Board with regard to  the- construction of a certain project

or WQfrk̂ p 'the- b#W  for .project aatcjaaSnatiOA .therefore dcpcudc ,on. the

in te rests  Cf a lim ited group. In  the event a project la  dcomad fca'eible by

the  .Board arid funds a rc  available' fp r construction the works' i s  completed*
■:; . ■ ' - . 

It- ic  '^hcn admlblatorcd by the in te re s t group that orlgSifially promoted i t ,
VI11V

though cash evidence of demand i s  highly important, i t  is  apparent in. the case 

&i the Iluceciahcil Eivor d##ldpm#tc tha t tuoh bvidcaot of dWaid aay fa,11.

fa r short of the over-all- demands and needs of -the drainage area, Xt is  

therefore believed that the task of o-entactittg the Board bheuXd W th st of 

the county comlceionem who represent the IpterWW of the en tire  county*
i. : . ’

In  instances where the proposal involves more than- one county, opfisisslort- 

&#e fm% a l l  counties effected should ta  sailed  in by the Bpapd* Since the 

Board represent@ the over-all s ta te  in te rest I t  should provide for represent-



afcioa fra® ibe various govomiiental. ag^noies eoneomed a ltb  Siaie and Fedk 

ersl programs sueh as fo r fish  and m id life  and ..flood oonirol, Xn order 

to  fad illta t*  a- 1%. **cb ea#* Wmi would most uw rly  au it th*

public In te res t  ̂ a l l  in terested persons and agencies should be required, to  

furnish detailed reports or Qxplaxmtlom as to  the interests: they represent 

and plan# fo r executing a program, 3 0 #  such org&nlg&t&a# o f demand i s  

necessary to more clearly  express the public in te rest.

Thepe i s  a n # d  fo r firm com lttm nta from th#. vap&owa in te rest groups 

and agencies as to  the contribution each «411 make and the pcsponsiM lities 

each p i l l  assume. This i s  not to say that ah in tr ic a te  organisation I s  ■ - 

^Waya needed. I t  may be tha t two or three ranchers or fam ers pequCut the 

construction, of a storage system. ■ The. purpose of the Board i s  to  sa tis fy  -■’ 

any feasible ,#eed. Soweyef# there should be firm, commitW m ts ■as-tp what 

i s  to  be accomplished and whom i s  to be responsible fo r  i t .  These should'- ■ 

be negotiated prior to any other action.. ■ Negotiations should be beWoen 

the Board and the -county op counties and other .agAddlee involved and-not ' 

between the Board and any .group of .individuals. Though i t  i s  believed 

that looal groups should be l e f t  re la tive ly  free  to  operate th e ir  brgagi* 

nation as they see f i t  they must M  held responsible to the program In  

rela tion  to .lo ca l benefits derived fro# i t ,  ' I t  i s  evident from export- 

eaeae in  the Khscelchell Mver Baeln th a t orgamlcation by the local group 

w ill determine in  large part the benefits tha t can be 'expected and accord* 

ingly the fea s ib ility  of the  project,

Bndor present policy the Board i s  extremely vulnerable to special is*
■ .  • 1

te re s t pressures, Those pressures are brought' to  bear on the Board through
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leg isla tive  channels by actions effecting appropriations„ Such tac tics  dan 

not be entirely  eliminated. They can, nevertheless^ b© appreciably reduce 

ed provided information about resources is  developed to serve as a factual 

basis for'decision making and such information is  made available to the 

general p u b l i c A n  inventory and analysis of resources and resource potent­

ia ls  is  a highly complex problem. I t  ca lls  for analysis and judgements by • 

the most, competent personnel available from a wide variety of specialised
t' • I *■ . . . . r 1 /.

f ie ld s . Since the ju stifica tio n  for public participation''in resource develop 

ment is  the public in te rest involved, the inventory and analysis should be • ■ 

the responsibility of the public. The most qualified organisation of 

personnel on a sta te  wide basis is  the sta te  experiment stations. Such a 

responsibility  suite the objectives o f  the experiment stations since they 

were created for the purpose of furthering industrial tedhnologyiand the 

social welfare. I t  would be necessary for the leg isla ture to' appropriate
. A 1 ■.  '

funds for the experiments stations to carry out th is  work. This might be 

expected to  meet with considerable resistance as a number of groups in  the 

society in  the past have evidenced objections to government, paid educators 

and researchers becoming involved in  studies other than fo r the compilation 

of purely s ta tis t ic a l  data. A s ta t is t ic a l  report, however, would be fa r  

better than no information. The public is  becoming more capable of did- 

eminating technical data. These data should, be made available to both the 

general public and the legislature somewhat in  advance of the time that the 

leg isla ture is  to  meet. The availab ility  of such data would a llev ia te .and. 

possibly eliminate circumstances that have occurred in  the past where the 

most objective and effec tive .data available to le g is la to rs■and the public



has been the utter lack of any Information regarding kinds and amounts of 
resourceso

Limitations of fhe Study

Bata used, in  th is study are derived from the most complete information 

available, Though i t  is  considered to be reasonably accurate it. is . in  most 

instances estimated or derived from estimates, , I t  should aiso be evident 

to the reader that parts, of the paper, are. not fu lly  developed and accord- 

ingly is  in  some respects incomplete,

ks pointed out throughout the text of th is  thesis the solution or 

solutions to the. problems involves study in to  a 'number of highly specialis­

ed fie ld s . A study of th is  type is  therefore not one. th a t can be resolved 

in  d e ta il either by a generalist, or by any particular type of specialist.

Conclusion

' The purpose of th is  study was to determine the type of organisation 

required to sa tisfy  the needs of the problem area. To serve any -real pur­

pose the organization must accomplish one ol two things, First# i t  would 

have to accomplish ends desired•by th e■public that are not being sa tis f ie s  

in  the absence of the organization# or second# do a be tter job of satisfy­

ing public needs than other agencies.or concerns are now doing.

I t  is  evident from the study that private investors acting alone or in  

small groups can accomplish very l i t t l e ,  Xt would appear evident that a 

large concern, haying considerable financial resources could develope a drain­

age that has the resource'potential of the Musselshell River to- th |; extent 

that th is  has been accomplished to date.since i t  appears from th is  study 

that the financial considerations have been much less significant than the



orgea&aa&lpa&l 1% th* problm. This ie  not to mgg*$t that meb

oegaa&saA&oe would b* amp* marly In th# petal* latseoat *&**# **ah of Sb* 

jpo&aic AastaGreetk la  rmouswa isvolopmmt la  aot fWtae&al 2# m tw * or I*
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bopA In mind however, that the prohlGa of *x*#a@ MMe and tit* leakage that 
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The *i**am& Baai** W vey W a i# io B , OuitM *tat** Qovermeat pr&Bt~ 
log Office, WMb&ogtaa, 19#% P %?,
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public in terest viewpoint Tfithout acreage lim itation and, anti speculation 

laws as with them.

' As the more, select opportunities for development are completed ,and. 

costs,of projects.increase the problem of resource,development will, be­

come increasingly' more d i f f ic u l t . ,I t  .would seem only fa ir  to  conclude 

■that, i f  the State sponsored program is  to  make any significant contribut­

ion to resource development in  the,future i t  w ill have to (I) adhere much 

more closely to sound economic principles than i t  has done in  the.past, 

and (£) adapt a sounder policy by Which responsibilities are distributed. . 

in  accordance Ytith in te rests  and benefits recieved. .
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