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The Idaho Dep2.rtment o.f 1tlater _q_ci,ii.11.istration has proposed to 

ma..."t.ce a .fix1ding of ;;.rater rights in the Le1:,}1i Ri~ver Drain.::;.gs S;ystem 

elements in the proposed dete:J:.;ni.."lation appear to place ~.,..,"21ecessar:r 

and costly restrictions on the prsse!l.t ag~i.cu.ltural use of \·Jater =-:: 

t.11 e area 9 

sequently requested that a st1-1dy be ~aae to det2ruii::.2 t:12 ;:hysical 

plications of enforcing some of the questiona·ble facets 01 ... the pro9osed 

determL'1ation. This report is the product of that conce:!71 and the i..~-

vestigation comnleted by ... 1'1r. Fran.I{ Ti!. Haa:,rs, Y.ir. EugeI'-.e Israelsen, ar1d 

Mr, Joel E. Fl8tcher. 

This study ;;~as initiated in }Tovember., 1975 a...11d consisted oi' 2.11 

on-site visit at that time, the collection of soil samples to deter-

mine texture and pe:r:TlBabilit~r, the assembly of all av2.ilable hydrolog-

icaJ.. and meteorological data, the acquisition of geographic and agri-

cultural land use data;, and the 3.l.!.alysis 2nd 'interpretation of the d2.ta. 

Since t:'1e initial approacr1 by the ,;·rater 1isers of the upper reaches of 

the ri~1rer: the investigators ,;.,ere cont2.cted by users from the lo;;,ier 

Part of the LB~hi River and asked to supplement the data already 

analy·zed ·with additional on-site measurements. Si..~ce the request ca.i~e 

.too late ta adequately LnstnJJne~t the area for the 1976 season, the 
[ 
i ... :;J~!~f:;i.nvestigators had to be content <tri th gai.:.'ling Trihat i..nfor:;ration could be 

':~fv1\:f.'' 
;{tJ,1;-.~cquired through_ specific dye-tracer studies and 1-rith temperature­
:}){< .. 
·T?{f-_,3:"adiation measurements in hopes 01 .... deter~ining return flo-;,7 

·tiif,t 
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characteristics ar~d to e.::<lend temperature data by correlations :,Ji th 

eristing official 11eather station data~ 

The Problem 

Authorization by the district court to a proposed 

findi:r1g of vi3-ter rights ·was signed on April 1 3) 1 970. SL"'l.ce that time 

the Department of i,Jater _A.ct.ministration has diligently pursued t11e task 

of identifying and quanti.fyi.ng the existing right3 i::i the Le:rr.hi Ri"'Ter 

Basin,. The -validity of eac.~ clain 2J1d of the i..11.C:i "'Ti dual quaJ1titi es of 

use are not to be consideT2d in th~s stu~y. Some of the othe:- findi~gs 

of facts that :partain to the specific hydrology and meteorolog;r of the 

area i;vill be discussed 2..r1d addition.tl facts ~vill be presented. 

The problems which are of concern to the ~'iater users are 

centered principally LD. paragraphs Lt, 5, 21d 7 of the fi..ridL"'J.gs of fact 

and in paragraphs 7 and 8 of the concl usiDn of law. These paragraphs 

describe the 11 water requiremen.t 11 or 11 duty of 1-rater for irrigation pu.r-

poses. 11 The general feeling of the c,ater users is that the proposed 

duty or 11requirementH of 3 acre feet per acre is ur1necessarily re-

strictive, does not represen-:0 present practice, ai.1d if in.forced ,;,puld 

present an economic hardship to the users. There is also some question 

as to the length of the growing season although some beneficial use of 

water before and after the dates bet1.reen _A.pril 1 and XITo,rember 1 is 

admitted. 

In attempting to ai.1s;ver some of these problems it is necessary 

to exw.ine the hydrological and meteorological measurements 1-mich are 

available a..nd to examine the spatial a..nd temporal differences ,mich 

e:xist over the basin area. Since the a.raount of data needed is not 

available, it is necessarJ to reconstr~ct the most probable values by 
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u_sin.g st2.1;_c:2rd statisticaJ_ rnett-:)ds~ Tl1e of agr'2..culture 

in the area is also i..111.port;mt as is the type 01~ soil cW.J.d. geologic 

str-u.ctur.2 of the basi..11."' 

One of the problems "'.i·Jith the proposed deter:rr1:LTJ.ation is the azn.-

biguit:r in the language of the determiI1ation and -the difficulty a reader 

has in discovering tf1..e i.11tent of the Departnen.t of·_ IVater _l\dmi..11.ist:-atio::1. 

For e:{ample, parcgrapl1 7 of the conclusions o.f la-c-:r states, tl1e rrdut:T 

of 1;,rater for irrigation purposes is J .. O acre feet per acre at t~_e field 

headgate ~ ~ ff The last sentence of reads:, 

tion b;y the ~,rater masteI' should be .L 1 ' • --, ' 1 ' .--, on vne oasis 01 t.ne r2.:::.e 0.1 di 7er3ion 

herein specified rather than by the acre foot allotment. ff Is it the 

intent of the Departme~t to eni'or ce the J .. 0 acre feet 2.llotwent ;vhich 

leaves the conveyance loss ill1a_ua.11tified or to ignore the allot:rr..ent a.'"lc_ 

use the di-v-ersion rate :met11od i:,Jtl.ich q_u2...r1tifies total di>rer:::;ion--fielj 

use plus conveyance loss. 

To place present practice more i1:1 per:::;:pectiv~e., consider for 

example :;hat has been allotted to sorrie of the rights by the diversion 

rate rr.ethod. Claim No. 74-0243A, ,mich has the first priority on 

Agency Creek., may di-ve-"t 0.90 cfs to irrigate 72.0 acres. }lith a 

diversion period of 214 days (April 1 to November 1) the total 

diversion equal~ 5.3 acre feet per acre (measured at the point of 

diversion). Uses by other clai.'ns can be si.'nilarly computed ar.d it 

·will be observed ti1at the allotment ""Taries considerably (Table 1) •. 

. Observe also that the allotment in the fiI'st instant gives 80 acres 

per cfs and that the claims also Va:r"J considerably about this number 

(Table 1, colurm1 5). It is interesting to observe also T,Ihat happer1s 



Table 16 Amount of water allocated by diversion rate method 

1 2 3 
Clai:.rn. i'To,, Rate of Di,re:rsio11 Land Ir-(·is;;:sted 

74-024JA 

74-0243B 

74-0247 

74-1570 

74-1571 

7h-02L.8 

74-0244) 
74-0245A) 

74-0245B 

74-0236 
74-0246A 

74-0250 

74-0246B 

Statuatory Limit 

cfs 

0.90 

0,90 

1. 20 

o. 10 

o. 34 

o.s 
o.8 

1.0 

2.4) 
0.2) 

0.3 

0,2 

1 , 0 

2.cres 

72. 0 

75. 9 

4.6 

64.5 

75.9 

72.0 

90. 7 

15 .5 

72. 0 

50.0 

4 
Use/acre 

ac .. i't ac~ 

5.3 

5.0 

7.9 

9.2 

8.7 

5.3 

4.5 

1 2. 0 

8.2 

8.5 

5 
_A.er'::/ cfs 

80 

S!, 

c'.I, _,,_ 

h6 

l,o 
-/ 

80 

95 

72.J 

3L. 

51. 7 

so 

when the statuatory li.~its are applied to this area. The statuatorJ 

limit of 50 acres per cfs over a gro1,~.c.ng season of 214 days gives 8.5 

i acre feet per acre. 

t 
,~. 

I ., };;,of the supply and the demar1d or need for water, 

The foregoing figures do not tell a true stor;;r, however. The 

· water actually_ diverted and applied will conform to the availability 

These tvro parts, 
··\c 

}~availability and demand, are dependem; upon the whims of nature: 
ii{'t;,}(· • 
?{;::-,cipitation including snow pack durir~g the ·winter moYlths, and the 
';-', ·· .. ;1i ' 

pre-

?· 

. _emperature during the gro1-n.I1g season. The temporal distribution of 

t1-jQ factors result in the maxi.-num strearr.flo-i:,; occurring iil the 

4 



the dema.r1d is i...Y1creasing to a ma:cL.rm.1r:-1~ It is thi3 n.atu.:r2.l pher1-omenon. 

1vhich ma...1-ces ·water rights., priorities~ and allocation bJ'.,. legal me2-Y1s a 

necessary social function_. A specified r2.te of floi-r for each user is 

a con-rrenient way of pToportior1ing the available suppl;;r a'TI.ong the ,rar-

ious users., but the actual quantity of 1<rater used ;Jill usuall:r be di.f-

ferent thaYl as calculated in Table 1$ Ii' the tot2..l allotment is used 

to irrigate only part of the fa.rm -s-illi2.e the otl1er ps..r7> rsrn.2ins idle; the 

use per acre could far e:<:ceed t11e tabul,2ted 21:1.0lL'l.t ~ 

B2fore getting ir1to the pt;ysic-tl c:lar3.cteristics of the Basiil 

and the derr.and for 1vater it is 1-Jell to anaJ.;:,rze :ill;T a12.ocation by the 

courts became necessarJ ar..d to 0.:..e-r-r the process hopefi:lly from a...r1 ob-

jective point of view. 

Since -:,;rater is the resource 1-re are concerned -:,ri th ,;,re should 

i'irst establish in our minds ,;.rhat water is., what it is not., and liliat 

function it performs in irrigated agriculture. Fir st., ,;.Jhat is ,;vat er? 

It is a liquid, a solid., end a vapor. 1,Je should not confine our thir,J,:-

ing to water only as a liquid. lfater is const~'1.tly being converted 

from a liquid to a vapor and back into a liquid, or in.to a solid and 

back to a liquid again, or from a solid to a vapor to a liquid. "" . • nis 

process is continuous; the state and direction of change be~ng higbJ.y 

temperature dependent. In the liquid form, wa.Li er is CTanageable. V[e 

can carry it in a bucket, run it do,m a ditch, or pump it up a hill. 

As a vap0r, water can be tra..~sported many miles through the air by the 

winds and redistributed upon the land in the form of rain and snow. As 

a solid, ,;,rater ca.."'1 accw-n:u.lata and be stored in the :nour1tains to provide 
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the som~ce of spring floods and late suirnner strea-ns ~ 11Tate!"' 
2 

therefore, 

is the all-pur?ose, all-per.,.vading resource~ It exists e•Te:("\p;,rhere., ca.11.-

not be used up or destroyed, and is an essential ingredient to all life 

processes .. 

Wnat .,.\013.ter is not? \fater is not a scarce econo::r1-ic resource~ 

Confusion ov·er this point has led to many question2.ble 2.;.'1.d perhaps 'J..i.1-

w~se practices and development decisions~ It is probabl;l riatural for 

people liv-:Lng Lri the ,vestern arid states to look upon -:,Tater as a scarce 

resou.rce~ Fa:r·1ner s r,,J!10 eA-perience dro-,ight conditions or cr::ip loss be-

cs.113e of lack o.f ,:,Ja:ier may fi-..11.d it dif.tlcult to believe that w-a.ter is 

not scarce~ Actually there is an abund2..L~t supply ' .J..' ' a.i.'1Q . .,r..2.:-c. supply is 

constant, being the saine 2.rn.oTu'l.t in 1976 as it ~,ras hooo or rnore ;:tears 

ago. The total -:vorld suppl~r of 1atat2r does ::1ot char:.ge~ The probleY:1 is 

that the water is not uniformly distributed over the surface of the 

globe. This oc~~rs because water phase (solid, liquid, or vapor) is 

temperature dependent, and temperature on the ~J.rface of the globe is 

dependent upon the amount of solar radiation received, the absorption 

characteristics of the surface material and the reradiation and convec-

tive heat transfers ,,hich ta..~e place. Because the earth spins on its 

axis &Dd orbits about the su..~ the radiation received at a point changes 

continually i,Jhich means temperature changes continually, water is 

continually in motion ( changing phase) and the rainf'all T_.rhich produces 

the manageable supply comes in cyclic periods a,.,.,d in variable amounts. 

The ·water ;tl1.ich occurs, however, con1es as a product o.f ri..ature, 

Without cost or effort by man. There is ali\Ta:rs enoug:1. ,;fater at some 

:e._le.ce &"'1.d at some ti.me to satisfy the needs of man and of civilization. 

Tra,.'1sporting the water from the place of supply and making it avail-

able at tha times of need requires energy and direction and it is this 



7 

element of the sy·stem that is eco:-1or7lic2.l l y sc~--:8e~ 

free ru;.d abunda...r1t Q 

distri-bution) is costly and ,;,rill only be accornplished \'ihen 211 ec:Jno::ti.c 

return. justifies the econornic input§ Sep2rating the free resol!I':es 

from t11e scarce resol.1rces (w,ater control facilities) in a..~ 

economic s;/sten1 is a concept 1,rhich needs to be le 2..rned i.f pr ope~ c:_e-

cisions e.re to be made. 

Consider now what this concept does to our thinking about er~i-

ciency in a .. >rater resource S,Yste:'.:1. Since 1-rate:i: is not the econ.a±::: 

scarcit:v., it follows that there is no such thir~.g as 1,;asted 1-r2.ter-. ?.e-

at all the 1-;ater eventually ends up do1,m.stre2..t11 an.d gets back in~J -tl-:e 

atmosphere to begi.11. a DB':-T c:,,.cle ~ The part of tr'~e s:irstem •:.Thie:! c2..n_ be 

wasted is that part w-hich costs and requires an expenditure of e~2rg::; 

and/or material: the control ,;.mrks. If the control ,;mrk:s have bee:'.l 

over designed or are ope:!:'ated only at half capacity, tt1e efficienc:r is 

rreasu.red by comparLr1g the useful capacity against the total capacity. 

The part u.'1used or surplus i:iecomes the wasted part of the resource. 

Suppose., for example, that nature provides a water supply su£fici2nt 

to irrigate 100 acres, but instead that water is all used on 50 acres. 

Does that represent a ·waste of the resource? Obviously not, becc.:J.Se 

the "'Ciater vri.11 mov·e do1,mstrea.i"'Tl as it has al-:;ays done -;,Jhether used or 

not. The ·water has not been wasted. On t t..e other hand, if energj~ ai.J.d 

material had oeen expended to build a conveyance and distribution sys-

tern ad.equately to serve 1 00 acres and if the system is used only to 

irrigate 50 acres, there has been a 1,raste of a resource., the ener5d'"' 

and material expended for the unused capacity. Costs have been e:·:­

·pended which could have been less. Also, if apply-:wg all the 1,Jctter on 



50 acres depresses the crop the 'iras~ed reso1rrce ,;,;ould ha--:1e b2e:1. 

the productive capacity of the £'ield_, not the ,;,)d.ter., since the cos-:-s 

No11 let 1 s e::ctend this thii.~-ci.:.'1g to i:Tat,2r rights~ I.f there \-Tere 

t1\l-o fields of 50 acres each ·which cou.ld benei'it from the -:;,rater ac.'1d each 

01,rn.er had i..Y1·1rested i..n a co11,re;Tance and distributio:h s;ystem., the value 

system is measured by the leg2l ri.ght to a sb.are in the supply 0 l'Jon-

use constitutes a •Naste in energ:rJ rr.:2.teri::il, and the v::::.lue i.11vested in 

the right. 

there.fore, ha'te -value dependin.g upon the tiine J loc :J..tion., a.-rid 2..rr:our:t o.f 

In allocatiri.g vrater rights., this concept s..hould be kept i.:1 

mind. A 1ra.ter right should be ev.-::-. 1 uated or1 the basis of its 1-iOr~h in 

the production of wealth and the ~otential misuse of the resources of 

energy and material--not on the s.mol.lllt of 1vater used or required. 

Let Is tl.irn now to 1vhat f1mction ,...rater has i...ri ir::--igated agTi-

culture. The objective of the fa.rm.er is to secure for hi.:."Tlself and his 

fa~ily an economic return on his investment. To do this he relies on 

the energy of the sun~ the seedbed and nutrients of the soil~ fu~d a.~ 

environ.rnent ·which w-ill be conduciiT8 to the groi"-th and maturation of 

his crop. Water is essential both as a part of the plant structure 

and as an environment conditioner. The growth process is dependent 

upon water to trar..sport nutrients from the soil to the cells and to 

assist in the elongation of the plant ~-ulSSUe .. The ener6 y needed to 

transfer ,.irater from the soil to the plant is limited and siI1ce the f,Jrce 

needed increases as the soil moisture decreases a certain minimu.'TI iJater 

content (wilting point) must be maintained in the soil. Soils also 

have a maJ:i.n1um amo11nt 1vhich can be held ivi.thout drainage (field 



' capaci ) " Thus the 1.1s2.ble 1src.ter i::i a soil is tl12.t bet':.;eerr field ca-

paci ty a...nd Tv-i.l ting point~ This usable capacity is L1...}iera..11.t in the soil 

t;y-pe and tY'...ere.fore deter·mL.'1e s the period of replenishrr!ent@ 

\l'Jhen insufficient 1,,r2ter is rn2i.::itaL1ed in th~ soil the pla.i.1t 

may Trilt:; gi\ring a:r1 indication th2t the temi:er atu.re regl1latior1 prov'i ded 

by th.e 1,.yater S}"stem in the pl2...1-t has ceased to fU:.'1ction~ Thus ·water 

c911 be said to periorm two ge~eral functions in a plant. First:; the 

complex process of nutrient t::-2..:.'l.sfer s·Jhich 1,re shall call gro-:v-t:l or 

elongation., and secona that of cooling the pla.-.rit du~"'--n.g periods :-Jh2n 

the intense radiation of the S1L'1 TJould other-:,ri.se heat pl221t to 

destruct i "'19 li!:1.i ts . 

In the roil or in the at:nosphere -:,rater is ai1 env-=1..ronY:',sntal con-

ditioner) softening tf1e soil., regulat:.ng the tempers.ture (to retard o::: 

stimulate gro,;.,rth)) diluting toricar1t3, dissol ";ring n.utF.i...ents, a.~d regu-

lati...YJ.g npipingn or tu_n.._.viel erosion. L11. some i.x1stances the effect may 

be adverse to the plant a.s -:;.;hen too nnch i;vater ponds aroUcYJ.d the roots 

preventing air and gases from perfor::-iing their vital function or 

flushing soluable nutrients ai;,ray from the pla.r1t root system. 

One other important aspect of water use is eA-ternal to the in­

-·\.:_dividual farm, but probably- the best reason ,:ve have for i..11.viting the 

-::i;{bJ~tate to adininister -:-.-ater rights. 
·."·!.,(<•, .• ,. 

Tnis is the effect one user has upon 
/ -;rr-;,1'..'.\. 

'.{;{~tJhe potential or actual use by a.-riother. 
: .;,:f\~i 
~·)ffi1i:?/~~!ersion point and reverberates dowTJ.stre&"ll to 

~nis effect begins at the 

the 11 end 11 of the SJ""stem • 

. ter diverted from the surface supply reduces the aJnount available 

Hence, to ensure equi tJ-, a system of ~,rater 

b2en developed. The State's role as an administrator of 

rights has b2en to protect th:; eco:10:nic in vestment oi' th2 di vertor 

unaut.~-Jrized h3a:igate regulation a::i.d by enforcing th1~ 
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decisions of the local courts~ It is 2..lso th::: r2 of t.he 

Stat8 to adviss th,3 courts a-3 to the effects each right might ha,1e on 

th3 quantity, quality, an:i timing of the rem-2.ini.11.g reso'J..ccae 

s:1.ou.ld not attenrpt to dictate farm :nanagem2nt practices -:;,Jhich may affect 

the economic return of the farm U:.1it~ 

Th-:; question of ho,;,r much 1vater C3-'1 b2rieficiall:r b2 di<Terted. for 

agricultural purp8S"3S has often b32n asked~ The term 11 duty of ;;,ratern 

was a--i early p~ase used to represent the a:--y,..ount oi T,12.ter di·v-crted for 

each acr2 irrigated an:::i of cours'.3 11a.rie::i -i:.Jith t::,rp2 of soil, c,Jnvey2..i.'1c 2 

system, a--i-J.. m-.stho:i of distrib'ition. In an attempt to 02 a lit~le more 

scientific ab,:>ut it_, r2search2r s b·2gan to ?733 asur2 t'.1-3 a-:;;)unt of 1,rater 

applied to get th'3 b,3st crop response and 13. ter to det2r,ni~::: t~e arn.:iunt 

of ,;,rater evaporated from the soil 2.!1d £'Tom the plant du..ri:1.g th:; gro:,rth 

season and to correlate t11is rrco:1sUJ:1.ed 11 \iO.:ter \tlth clina.tDlogical con-

di tions. TClis led to predicti 'le tQ0ls such as tha Blaney-Criddle 

Methoi of estimating evapotranspiration aii.J. has erron2ousl;;r b2en 

applied to water right allocation as b.3i..ng the measure of b2neficial 

use in irrigate1 agriculture. Th,3 metho:is have -val1.1e for ag-ricultur-

alists wh:i must design effective ani ajequate distribution systems and 

it has Value in estimating th2 2.::.10:int of ,;rater 11 depletsd 11 from tt'1.e 

hydrologic SJ'"stem. It does not, h'.)W""8'.ter, measure th2 total b-3n2fits to 

ba derived from a diverted \"rater supply. 

A common practice which has evol1red from the knowledge that 

Plants transpire a given a..11::,unt of water un:ler certain temperature 

Conditior1s is to determin=: an 11 efficiency 11 of irrigation. Tnis is a 

~·:'.YPI" a1Jplied. This may have value to a researcher or to an agricultural­
>.';:,.,-

.:'.i-!!Y.:ist vlho desires to extend an existing sup?lY J b·it the term is misleading 
-i:J:/_ 
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to far:n raa..11agers ·who must make a profit from f2..r:-:1i::.g., artd to ,;vater 3 

allocators 11ho fail to grasp tl1e larger perspscti';te. The 1,rord r1effic-

iencyn usually i.mplies that S·:Jmeone is doing sorrLething right. (He may 

not be doing the right thirig J but ·w:.n.e.t he is doi~g., he is doing i·ri th 

the least a.a1ount of ;,jaste.) _A. high efficienc:r should mean a greater 

return on investme~t 5 but irrigation efficiency ~ay be completely un-

related to economic return on the individual fa.r:n and a detriment to 

tbe economic production of the whole system~ Tie ~!3.'te indicated earlier 

Pro due ti 'le c2.9aci 

greater th2.n realized or con-,leyance a.:.'1.d distr-.:.b1::.tion syste;ns :-r:.ay be 

ef.ficieDC"J of the fa""."ITl; but the econo:nic efficier:.c:r of the farT:I can.riot 

be expressed ·validly in tcrrriS of t=-:e 2.I'.lOlli'"lt oi' ~v2-=.2~ diverted_ It 

classic e:xample of this exists in thg Le:n .• 1.i Ri--rrer Basin .. It can be 

shown., on the basis of ,;,rater consTu"'TJ.ed md ,;-rater di--rrerted, th.st far::ners 

in the basi:i ha-ve lo1v efficiencies, perhaps as lc:r:.; as ten percent. 

Noi;vhere in the basLri can it be demonstrated tl1at increasi.."'1.g the effic·-

iency, except perhaps in the high ,;,rater table pastures neA-t to the 

river, will also increase the yield of the farm. L11creasL1.g the 

efficienc;:r 1:·rill, however, add additional costs to the conveyancy and 

distribution system, thus ef'fecti,;ely reducing t::.e efficiency of the 

farm operation. This inc~ease in irrigation efficiene'"J will also have 

ari adverse i:rpB.ct on the total system.. Under present practices the 

surface flo1-r of the river is effectively delayed in time so that late 

rummer 1'rater is ava-il able for use to the 101.;er users. Increasing· ·i·r--. 

-:·_,rigation efficiency ~1ould decrease late sunrrner flo11 in the river. fore-

·,ing farmers to use the underground supply. This means an added· cost to 

the operatior: 1,ri~hout increasi..~g the return. 
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0.2:J. 

Trlat er C3Il be 

i:' -;::;ne::·g;:r &'1.d/or 1112tsrial is eA'"Psnded at a :::ost to constrL1ct th.:; nee-

essarJ ·works~ 

throughout the ,;,;hole h;ydrologic system by alterir~g eitb.er qua..1tit7 (re-

ducing the amonnt av_ailable for others);; q_u2l::ty (me..l{i.J.:.g T1Jatar ll·'1i"'it 

for certain uses) :i a.."11.d the tL"'Tii.i--ig of occurrenc2 (suc!J as dela:yed stre,~w 

flow). Th 0 State Is role in this process is to kno1v ~-mat effect3 are 

prod11ced by man-made di-c"-ersions an.d to PT'otect -tl1e econorriic in""restment 

of t11e users of the 11atu.:ral supply,, It should. :iot dictate ":">i'lat 1J.ses 

are nbest 11 or suggest farm ma..1.agement practices to ncor:ser;ett v.Jater w.1-
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Pl1~rsi cal Des cript"l on of Lern ... hi Basin 

The Lemhi Ri1rer dr2.in2-ge basin is a part of the Salm.on Ri•ler 

drai.ri2ge a.1d is located on the eastern side of the, Salmon. Ri~ver basL':. 

(Figure 1) ~ The elong.2ted Lem.'1.i River basin trends north-:·1est-soutl1east 

ai.ld is bou_rided on the east by- the Beaverhead jYiour-2.tains ~,Jhose crest forns 

the ContineI1ttl Divide a11d on the ·west by the Len11i Ra..'1ge ~.-;hich for:ns 

the di vj_de bet~wcen the Lem.,.J-.ii and tl1e Pa.hsilneroi 112.lle3rs. The 

Riv·er empties into the SaJ.Jnon Ri.,.ver at the citJT of Salmon, Ida.hoJ and 

is noted for its high quality 1-rater and excellent fishing h2.bit2-t~ The 

basin is nearly 65 miles lor~g and about 25 miles :;-ride. The lor,,rer nart 

of the valley from Salmon to Lem_hi is relatively nar:roi;v l'rith the ri-ver 

entrenched Lri a trough about twu miles ,;ride.. Above Le.'Ylhi the ""'J"alley 

widens as the stream bed ascends to a ,ri.dth of about ten miles. The 

upper portion of the valley starts above 7000 feet elevation and des-

cends to the confluence with the Salmon River at about 4000 feet. 

The total area of the drainage basin above Salmon is 1270 square miles. 

The basin is effectively separated into two separate sub-basi..~s by the 

gaging station at Lemhi with a smaller sub-basin at Texas· Creek~ The 

basin and sub-basi..~ are shown in Figure 2. 

Geology 

This is not to be a detailed description of the geology, but 

a brief outline of those features of geolog;r ·which assist in ur:der-

mov-ement of lvater through the basin.. To aid in underst2....rid-

the structure reference is made to Figure 3 which is a portion of 

stru.ctur al cross section taken at right angles to the ri iler at a 
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point about 10 miles north of Lan_hi_, Idc..i'lo~ Tl1e irdorrn.ation is tal-cen 

from a published report of the Idaho Bureau of Mines 211d Geology. 1 The 

verticaJ_ scale has bea~ exaggerated for convenience in describing the 

hydrologic relationships to the geology. Although this section is at 

a specific location,-the pattern of deposition demonstrated here is 

repeated in other parts of the valley including the upper reaches 

around Leadore .. 

In e:x:a.mining a geologic map., it is to -be noted that the cultural 

activities of man, such as agriculture pursuits ar-2.d the ru.ral and urban 

activities 1ffiich support to1ms and cities, are neaT2.y all located on the 

surficial deposits of nature 1mo;.m geolo5ically- as the quatern.a-1.y de-

posits~ These are the sediments derived from other older formations 
$ 
:f, 
#, i 'Which h,a,ve been re-deposited in more rec2nt periods through the action 

i of streams, lakes, winds, and glaciers. The non-quaternary deposits 

I '( :~::::, 0::::,::::::e p::::::::::b:,::P:::n~:P:,ed 
j' :for grazing, timber harvest, a.11d mining, 

l:,in ,;::::,::::::::t:h:n,::,:: :~:e:
0
:e n::::~:t flood 

}',;~'.from one half to one mile in width. In addition there are alluvial fan 

where tributary streams enter the river and older water-formed 

In the higher elevations, glacial morraines e:xist. Along 

River these deposits are cle211 sa.11ds and gravels (with the 

,ty soils on top) which have high permeabilities and good water 

i;: 1 Anderson, Alfred L., "Geology and Mineral Resources of the 
?-: Quadrangle, Lemhi County. 11 Pamphlet No. 1 24, Idaho Bureau of 
s and Ge olog-y, Ho scow, Idaho. August 1 961 . 
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Tl1e quaterne.r:r deposits iil the Lernhi Valley lie on top of teT-

tiary deposits ;,;hi.ch are so.1-c, sedim.entarJ rock:s consisting mostly of 

silty or sandy shales ·with sor.1e sa..11.dstones, conglomerates, or tuff3.c2ous 

materials. Th3 younger members of the tertia..ry group in the Lerr,hi 

Valley also contain 9entonitic clays and some lignite. The water per= 

meability of these rocks is 101,r, particularly ·where bentonite is 

present& 

SL11ce the Lemhi Ri-ver floivs over the surface of the permeable 

quaternary gravels, arid since flow is impeded by the tertiary layers, 

there is a natural tendency for the quaternar"J rrBterial to fill with 

-.~ter and for this for-nation to then act as a conduit for 1·rater moving 

pg.rallel 1-Tith but underrieath the stream bed. That this is so in the 

Lemhi Valley is evidenced by shallow depth to water noted in the 

pastures next to the ri7er and the shallow wells (10-12 feet) used for 

domestic purposes in the homes not far from the river. As you proceed 

further from the river to higher elevation the depth to water increases. 

The total depth of the quaternary layer in the Lemhi Valley is 

unknown, but Chapman2 estLmates it to be 200-300 feet. One Tuell log 

for a well drilled on the Ellsworth Ra.11.ch in Sec 2 T15N R26E was avail-

able. It showed the well penetrated to a depth of 200 feet without 

reaching the tertiary material. The static wctter level was only 17\ 

feet below the surface. One oth2r deep Tuell exists in the area (Truman 

Chapman) but the well log was not available. 

The point of this disc~ssion is that because the surface material 

( 1-lhich m,w be 200-300 feet deep) over which the surface drainage occ,rrs 

i 2chapman, Sherl L., ''Lemhi River Basin Geology, Hydrology, and 
·;/Irrigation Efficiency." Consultant's report to Jlfr. Ja'l!es Herr.don, 
_:~(Attorney at Law. Salmon, Idaho. January- 1976. 
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is l1ighly permea·ble and because the iiilpermeable terti2ry material be~-

11eath the quaterna:r-J prevents further do~,m-:,1ard p3rcolation, the quater-

nar;;r material is filled 1vith vJater $ T11e only direction this ';,rater ca.11. 

go is do1mstrea..rn in the sarne direction as the Lem11i River~ ~later from 

the tributa~r streams 1-Jhich is di·verted for irrigat:,ion and not consurr.ed 

must e-:rentually er.Lter tl1is undergrou...11d ,;,Jater reser,roir and, because the 

reserJoir is filled, over.fJ_o1v back to th2 surface at some poi...11.t .further 

do1,mstream,. The peal( flo,;,r of the nat~ura1 stream is thus delayed in time 

Soils 

The 1v0rd nsoils 11 is an agricultural term arid most often refers 

to the upper fi ,re feet of granular earth in 1.fhich agricul tu.ral crops 

are gro1:m. It is important to our study because it is this material 

1vhich must be moistened through the irrigation process to provide the 

env'i.roninent for crops to g:ro1v. If the soil is fine textured and deep 

(five feet or greater), sufficient water can be stored in the soil to 

permit the growth process to occur without frequent re-wetti.~g or with-

out excessive percolation beyond the root zone. Thin layers (less tha.~ 

two feet) of coarse soils do not store sufficient water for growth and 

therefore require frequent re-wetting and in the process nmch deep 

percolation beyond the root zone, The Lemhi River Valley contains 

essentially the latter soil type, 

Soil sa,T.ples collected from various farms in the upper Lemhi 

Valley near and around Leadore were analyzed in the soils laborato:rJ 

for texture and permeability. The location of these s~oples is sho~m 

· in Figure 4. It ,;,,ras also observed in the field that soil depths \;.1-ere 

generally very &~allow, in some areas being less than one foot. In 



area indicates 
lands. 
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general the soils h2~te silt te:Gures and are 1rery perrteable ~ The perme-

abilit:r increases beneath tl1e soil as the size of particles i11creases 

and the fines decrease. Laboratory results are shoi:m in Table 2 .. 

Table 2 ~ Results of soil a..nal::,Tsis 

;a .t\rc.:' orr..e-c er 
::;ample c'J 1/3 ~;_tmosph9re of 

h0~ '" Sand q ,, Silt Cl Cla:r Te ::::t ,r.t· s ,, 

1 15.3 41 43 16 Lo~"";l 

2 9.4 61 26 1 3 Sa.i.""ldy Loam 
3 18.7 43 J6 21 LoaJ1 

4 14. B 51 33 16 LVc..Lil 

5 10.6 53 35 1 2 Sandy Loam 
6 11.8 59 31 10 Sar1dy~ 102.rn 

7 15.7 45 29 16 LoaJn 

1 3. 76 + 3.28 
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Hycirolog-i c Descriuti on of the Basin 

Precinl tation 

All the -:,rater in the Lemhi Basin must trace its origin at som.e 

point in time to precipitation~ Determining the ~uolli'.:t of precipitation 

and follo~Jing its movement through the basin is difficult and complex 

and at best can 011ly be approxim2-ted~ T11ere are or,..ly tb.ree poi:1t3 in 

the valley i,rhere precipi t::-:tion has been measu..red and, e:(cept for t}1s 

SaL~on station., no long term record exists~ Some measurements Nere 

taken at Leadore., Idaho, di..:r:.r:g 1,ne period from 1948 to 1 ?5L., but the 

record is far from complete~ 11. nelr station ;;,ras established at Leadore 

L11 1965 a.11.d a good record e.:;.'2.sts from that tLile on. _.4.t Lemhi, Idaho, 

in:Sen1itteri.t measurements i;rere kept from 191 h to 1976., b11t onl:,~ three 

complete :lears of record exist during that period. At SaL'TI.on., Idaho., 

the record is longer, b egi... ....... I1ing L'"1 1906., but 1-li. th many mis sir€ data 

poL,ts u.c,til about 1928. The record from that point u.,til 1970 is fair. 

_'1, ne1,r station TrJ'as begt1.11 i.i.'1 1970 arid has good records to the present 

ti.t11e. 

The precipitation records available from the National t·leat~1.er 

Service are duplicated in Tables 3 to 6 for the stations. of Salm.on., 

Lemhi, and Leadore. Tne monthly and w..nual average values are shoi:.m as 

computed from this data. To reduce the variability due to the missing 

S2.J.Ttpling dates a:.1.d for the length of the record., a graphical method i;,Jas 

Used to also calculate the mean values and these are also sho~m in the 

tables. 
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le 3. ~fon thly Prec:ipita.tion [Cr S2lnon, Idaho. (inches) 

! 

r Jan. Feb. ~-larch April /L:1y June July Aug. Sept. Oct. :-rov. Dec. Annu0-l 

5 
6 1.20 .79 .Bl . 70 l. 26 1.07 .36 1. 57 1.20 . 77 1.01 .35 il.62 

~6 • S 3 . 6 5 .92 .52 3. 12 2.38 l. 02 .21 .80 . 77 • 4/+ il.41 

i)7 .10 .06 .43 .17 2.iS 2. 8!. . 48 .35 l. 33 .S4 .13 .33 9. 24 

'8 . 8,~ . 4 3 . 19 .26 o• • .'.+4 
~ 

• J ,) 

09 
,i.O 
11 
12 
J3 
1~ . 31 .56 .19 .36 1.37 l. 83 . 60 .27 '" .62 . lJ . 23 8. !..4 • -I I 

15 . 6 5 .25 . 7 '2 .80 1. 7 5 2.15 l. 62 . 5 7 .89 .50 .S3 . 31 ll.30 

16 . 7 .5 1.04 .50 .87 .32 1. 68 1.08 . 61 .20 .89 . 23 .62 9.29 

17 . 5 5 . 77 .91 .48 1. 48 .43 .15 .05 1. 00 .04 .81 .92 7.59 

18 1.22 5-'· . S:'. . JO . !. 3 l. 06 .JS 1. JS 
19 T . 08 .21 .81 .35 .60 

20 .54 .20 • -'.+O .16 .15 .14 

21 2.27 1.73 0.12 0.3 . 94 .24 .70 
22 . 83 . 51 1.00 2.70 .03 .OJ ., . 6 l . "---'-

23 .08 .22 1. 18 1. 90 . 70 1.14 .43 .88 . 79 

24 .40 .10 .13 .53 .74 .38 .10 .35 1.37 
25 .60 .34 . 28 2.38 .88 1.09 1. 76 . 25 . 01 .89 
26 .41 .59 .43 ·? . I. .37 .28 .46 . 91 .66 .10 1. 3 7 .60 7.~o 
27 .53 .37 .JO .27 2.23 .67 . 71 .93 2.27 .96 .33 
28 1. 01 0.12 .65 .33 . 13 .57 .78 .56 .46 .76 .09 . 7 2 6.13 
29 .82 .02 .53 • 7 5 .6n .73 ,Si .40 1. 04 . 16 .05 1. !.i.S 7.53 

lO . 7 2 . 70 . 27 .99 .31 .44 .67 1.38 1.18 .58 .14 .20 7.53 
H .30 .22 .62 .48 1. 51 .47 .46 .07 1.13 .01 2.21 .72 8.20 

!2 .38 .. 08 0.81 . 4 5 1 . Li 6 1. 6 7 .42 3.19 . 25 
l3 .26 .so .03 .83 l. 3 5 . 27 .39 .17 .36 L 36 .19 .84 6.55 
14 .42 .14 . 77 .88 .10 1.33 . 61 .43 .46 1.44 . 27 .54 7.39 
Is .10 .08 .41 1.18 . 33 .13 . 31 .19 T .36 .24 .25 3.63 
!6 l.ll .78 .08 2.07 . 66 2.50 .71 .39 1.12 .05 .15 .17 9. 79 

i 
.45 .13 .61 .52 .82 1.46 1.44 .OS .86 .40 .41 . 63 7.78 
. 79 .28 .66 .14 1. 30 1.60 1.18 .23 .16 1. 88 .37 .25 8.84 
.61 .62 1.22 .49 1. 3£, 1.09 .89 .43 .79 .41 T .26 8.15 

1. 01 .70 1. 39 . 77 .48 .14 .79 .08 3.12 . 77 .89 .34 10 .. 48 
.1 .27 .10 .07 . 42 2.27 1.17 2.55 .94 . 77 1.05 .so .82 10. 93 
ii 1.05 . 47 . 26 . fiS 3.88 1. 26 .08 .3' .22 .48 1.18 
!3 1.18 . 63 . 21 . 77 .66 .73 1. 23 1. 39 .49 . 79 .42 .31 8.81 

I 
.ss .39 .29 . 70 1. 88 2.29 .34 .62 .12 . 74 .28 
.23 .62 .33 .06 .63 1.74 1.10 . 56 . 77 .56 .4 7 . 9 5 9.02 
.so .15 .60 .33 l. 94 . 71 1.15 1. 57 2.24 1.54 2.19 1.14 14.36 
.23 .44 . 34 . 01 1.13 2.07 .33 . 71 l. lf .73 .59 .37 8.11 
.24 . 55 .54 .89 2. Sr, 2.30 1. 58 .49 1.09 .49 1.17 1.63 13 .83 
.08 .27 .34 .27 2.11 .06 .12 .35 .74 .44 .70 .15 5.63 
.s 1 . 14 .56 .39 .19 1. 3 5 ?" ·-J 1.05 1. 39 .29 1.01 .64 7. 77 
.55 1. 32 .56 . 40 1. 23 

,o , 1.09 . 73 .63 .68 • 0'-+ 

.33 1. 2J. 1. 16 1. 63 2.10 . 91 .35 .07 T .08 . 42 

1.04 .79 .29 1.13 1.36 0 "' .:. • ..'...-+ .05 .33 .18 .07 .72 .21 8.41 
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3. (continued) 

Jan. Feb. ~·farch 

. 27 ·1 . ). 

.25 .47 . 32 
1 "') - • I - .2] .39 

.69 . 5 2 .99 

. :+6 . 5 7 .46 
" 2 .g . 59 . l i~ 

. S 3 l. 11 .99 

.17 . !.2 .09 

. 61 75 .:3 
.., ·) . ) . . 8 7 " • .LI 

. 54 . 3 l .27 
.1. 22 " ; .39 

.33 '._, . o::. . _,_) 

1.00 . " ; .. .95 
.--; ) '. T 
.90 ; a . lti 

1. [() T 1.00 

56 55 56 
. 6 2 ,4) . s l ,. . 
~)J .J 12 323 

April >lay June 

• !, 3 .61 3 .15 
.84 1. 19 l ., '} .,, 
. 7 7 1. 50 .6i 
.30 2.51 1. 3 2 

1. 00 . (,' . 2.78 
. 57 1.10 1.92 
. 98 l. !4Q . 15 
.63 1.11 .63 

14 1.99 2.06 
l.25 .67 3.03 
1. 19 l. 60 I ,, 'l 

....;. . _) -

1.07 . 70 1. 23 
• j_, . .'..9 l. 6 2 

2.j7 l.63 2.16 
.:-o l. D9 . 7 5 

·; . . ,) ~ 1. () 3 1. 82 
0. 

,_) 2.06 1. 7 ';; 

55 59 58 

. 'i " l.::: s 1.44 

.463 .7 5 7 .9 2 2 

July Aug. Sept. Oct. ~~OV. Del:. ,-\nn·_L.1 l 

.93 1. 03 .22 .12 ) " • J_) .26 
1. 62 .01 .35 .55 1.53 1. 63 10. 09 

. 4 7 . 91 .56 1.01 1. 0 l 1. 3 .l 10. -+9 

.19 .10 .13 .93 .21 .!.9 9. 28 

.67 . 31 .24 .01 1.02 . 90 9.06 

. 42 .68 1. 73 1. 51 "2-3 . 2S 9.SZ 

.23 1.57 . 63 .63 l9 

.74 .33 1.22 .39 , 34 . 3 3 6. :. 5 

.48 . 5 7 .20 .58 . ) . 
l.-+n . 21 9. 33 

.09 . 7 S 1. o.s 1.03 .90 . .'.. l 11 .) 

.23 l JJS .03 . 07 .58 2.?C 12 . .:..,-.::, 

.83 2.02 1.04 . 38 .s, "' 10 . . ; ._J' ' . 

. 03 . !.,.8 1.84 17 .l.. l () 1 . ~J 2 7 J • 

1. og - '.23 . J 3 2a~n , 5:3 .h7 l !,. . ::, 1 
. 01 2.13 . J 2 .34 l . 50 59 :3. . ,, 

1. 61 .12 . 6 7 .17 . 3 l • AL 7 9-
.54 . 21 l. 19 ) . 

• 4) 2. :+0 . I 6 l L • ·.\ ~ 

53 59 56 53 5.'.: J" 
. 7 2 .68 .% . f,[ .63 l • h ~ . 

.540 j7 S i,98 jQ'.+ ~564 ;. J 3 
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" ~·fon ch.ly Pre.cipi ta tiori. for Sal:non II, Idaho. ( . ' \ \incnesJ 

Jan. :·iarch April ~fay June Ju.Ly . \u:;;. S2pt. Oct . ~ov. Dec. ...\nnu.:i l 

1966 12 
1967 
1968 
1969 
1970 

l ~ ') .64 .83 2.54 1.14 1.49 .40 .73 .40 • L12 1.11 1971 ,J... J ... 1 . .'..3 12. 70 

!972 . 8 ~ . 7 5 1.25 .1.6, 1.44 1.86 . 7 5 l.~7 .46 . 92 .34 4 ') JD. :~2 

1973 .36 .06 . 18 • !+ 2 .45 1.97 . 6 7 .so .84 .JO l. ilO 1.13 7.Sb 

197 4 .86 . 23 1. '+l .10 .66 .29 .]] .91 .02 l . 0 2 . ~5 l . 0 7 7 . 3 5 

1975 1.48 .63 .76 1.33 . 6 2 1. 21 2.46 1.40 .09 1.84 . 60 l. 39 4. 70 

;976 

X 1.01 .46 .89 l.01 . :3 6 .l . J A .92 Q7 ... .36 . 9 CJ . 7 !) .93 3.01 

a • ..'.;.90 .299 . 481 l.1J2 . ..'.;.12 ,, - ') 
• 0 I_ .873 7 •• 

• .)l'JO . J2S . 610 .339 .536 J.G53 



? ,, 

12 ) . ;,ton th Precipitation for Ler::hi, Ida.ho. (inches) 

J.J.n. Feb. )L1.rch April >!ay June July Aug. Sept. Oct. :;ov. Dec.. .\nnu,3 l 

5 1. IJS l. 98 3.23 . 20 1.52 . 33 .55 

)906 
J.907 
l.908 
!909 
!910 
!911 
1912 
!913 
!914 . 70 . 3 J . 6 2 .06 . 6 L 

1915 .62 19 . 65 . 2 J. 4.20 2.10 2.18 . J 6 
!916 1. 03 .65 :a . ' ' l . _) .) 1. 91 l. 7 3 1.12 . 5 2 .48 1. 0 7 .03 , 3 () 11.01 
1917 • !,, !... • .5,:,. 1.06 1. 66 l. 31 . S 2 . ~I] 

1918 l. 25 ' ) 
• f) -

0 ,, . ..) ) .98 .60 • '.'..S .99 1.64 1.53 l. 08 . j() . 111 :n.JS 
1919 14 .94 1.25 .00 . OJ .10 . 25 . 91 . 19 l. ::_; ( 

1920 • ::_9 .so l. S 2 . 65 .ss 
1921 
1922 l. 17 l. 19 2.41 . 13 .20 . h \J 

1923 . J 5 . 3 .5 l. 6 J 2. 18 2.01 .90 .so .15 . 70 • 2Cl 

1924 .30 .20 . 9.5 . S 4 .44 .12 .78 lO .74 .33 .3h 1. i)) . ' 
, •4 I 

'.925 . 1\) .60 2.93 1.09 .58 0 J' .:. . _o .46 .JO l . ) ·,j 

!926 .11 .06 .73 
1927 
1928 
1n9 
1930 
1931 l. 11 
1932 
193 3 
1934 
1935 
1936 
193 7 
1938 
1939 
1940 
rntil 

1975 :-;o DJ.ta 

:-: .635 .454 . 71 1. 16 l. 60 1. J 2 1.04 .76 .Sl . 71 . 29 .SJ 
(J .440 . 270 . 4:6 .412 1.337 l.lJ.E .590 ..., ') ") 

•I_,_ .811 . 30!. 1 i J .620 
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. table 6. :'vlonthlJ ?recipit2.tion :or Lea.Gore, Id2 ho. (i::ches) 

'year Jan. Feb, '.<ci!"Ch :\;iril )l:.1y J lir12 Jul~: Aug. Se;, t. Oct. '.·~ov. Dec. AnnL:.:11 

1941 
1941 
1943 
]944 
1945 
1946 
194 7 
1948 • .'.+4 .l3 . S:~ . 61 1.80 2.07 .63 -~9 l. 38 .62 .83 1.18 11.02 

!949 . 60 .32 .1,0 2. '..i. 7 .29 .82 .11 1.00 .24 JI .56 . 4 

!950 
!951 .57 .62 .51 1.54 . 4 7 . 'j 9 1.60 .08 

L952 
i953 '1.'., . .:.. s • !.; 7 u 1. 94 .94 . 81 . 73 .82 .43 .59 .87 ,CO 

L95!1 .085 1 - ') .099 . 0 70 . .:+80 .980 .180 . 7 7 :+ .668 . 2 69 -, . . 6.] 8 • _t_J_ • .J-+ Cl 

>1onthly Prec::ipit2tion Inches 

Lec1dure ~{ 0 • n Idaho 

'365 T . 3 5 .07 
1966 .12 .10 T T .30 1.21 .08 .15 no . 0, . 32 .44 .06 3.67 
:%) , 0 

.L .J] .93 1. ]:'. . 91 2.66 . 61 .13 .so 1. 23 . 5 9 .44 ill,,, 
·'-" 

l%8 1. 20 . SL .40 .28 1. !1-6 1.50 . 30 2 .17 2.11 .17 1. 49 .80 12.!..2 

1169 .so .20 .07 .17 .80 l. 18 1.17 o---0 .67 .47 .48 .20 6.16 
:no .~o T . so .82 1. 24 1.0~ 1.09 1.03 . 71 .31 1.37 . 20 
:171 • !'.;2 .10 .10 1. 04 1.49 1.51 .03 1.00 .89 .66 .73 .95 8.97 
:m .so T .32 .23 1.42 1.06 .58 1.14 .63 1.01 . 25 .19 7.63 
:,13 .JO T .40 9·) .34 2.05 .87 . 62 .95 .17 .67 .61 7.90 
:,7 4 T .19 . 7 5 .20 1.52 .20 .40 1.21 T 1.19 T .55 6.21 
.l75 . 34 .03 . 28 1. 31 1.57 .56 1. 12 T .03 1. 24 .20 2.13 8. 81 

:{ .s . 21 • Lt2 . 70 1.11 1.30 .63 .86 .82 .68 .66 . 56 7 .99 
(J .319 .173 . 281 .486 .488 .699 .418 . 655 .558 .456 .. 442 .598 2.529 

~. .68 ,52 .64 so 
.~~ 1. 37 1.33 • 72 .69 1.00 .44 .77 .90 



The frequenc:r distribution of the val11es are 

in Figux·es 5 to 16 for each month~ Indicated by arro-:-;s on tl1e graph are 

the val1Jes of the rr.ea...11 5 the mode (ma:ximu.111 frequency), 20 per-

cent probability (cha...rice of happening once ever-J five years)~ Tnese 

values ~Jill be used _later on to estimate consu..T:Iptive use but one should 

use caution in us:L.~g these figures, particularly in the Lemhi and 

Leadore areas because the record is not of sufficient length or com-

pleteness to estimate long term averages with great con~id~~ce~ For 

this reason additional measurements ,:,rers talcen during July-1".Jo-vem.ber 

1976 b:,.r the L.'1·vestigators, hoping to establish a correlation 1filic:l i;rould 

proiride greater con.f'idence in the esti:1ated monthly terr.per.2.ture~ 

Plotted in Figu.re 17 is an accTu-n.ulated monthly precipitation 

cur,1e sometimes referred to as a mass cur-ve. Each of the three fre-

quencies noted above are shown. It is to be noted that the mean values 

give ma:C.mTu11 precipitation occurring during 11ay, June, and September. 

These peak precipitation periods are also rer'J.ected on the peak runoff 

curves as will be noted later, 

The precipitation measuring stations are all located on the 

valley floor and therefore do not provide an estimate of the total 

precipitation available in the basL'1. To obtain this estimate, the 

rainfall map prepared by the Weather Bureau in 1965 for the State of 

Ida110 was used. This has been reproduced for the Lemhi basL'1 in Figure 

16. The area between iso-lines was measured and the precipitation de-

termined by multiplying that area by the average raL'1fall in that area. 

S1Jir1IDing these values airer the entire basii.;. gives the follo,;ri.ng resuli::,s: 

Total average a.n~'1ual precipitation= 15.53 in. (1,055,000 ac.ft.J 

Precipitation above gage at Lemhi = 15. 76 in. (751,300 ac.ft.) 

Precipitation below gage at LeTILhi = 1 L.. 98 in. (JOJ,600 ac.ft.) 

Precipitation aoo,re gage on Texas Creek 1 L..58 in. (56,100 " -~ ) o..C. I u,. 
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Rw.1off 

Tl1e precipitation ~vhic!:1 falls upon the land is disposed of in a 

·variety of -ways~ PB.rt of the ':·T2-C.er stays on the la.nd surface uI1til it 

is evaporated baclc i.nto the at:-,1osp11ere; part fenetrates tl1e soil into 

the root zone of the _~vegetation and is transpired bacl{ iri_to the atmos-

phere or stored i11 ths tisS'J.es of the pl2.1J.ts; pa.rt ·percolates deeply 

into the soil and forms the gr0Ui.1d l'Jater which ma;/ then illOVe to the 5UT-

face st:reams, be pu.~ed 'JUt and transpi<'ed by .,.vegetation or exit the 

basin undergrou.i.Y2d., The :,JC,ter -:-ihi.ch is left over after all t}1ese ot~'"":.~r 

processes ha~ve taicen th2i:r toll flo,;,rs in the streams and is either di-

.,.verted as irrigation., domestic, -or- i11dustrial -:-12.ter, or exits the ba~in 

as :ri11er flotio 

River il.oo;;·i L---i tje Le:',hi Basin is meas:rred at gaging stat:.or..s 

LenLYJ.i_, Idaho, and at Sal.--::oP.., Idahoo One 11pper tributa...·"'7/ stream. is 

measured at Texas Creek e..nd some spor2.dic measurements has;re been made 

at Bi_g Springs Creek. As ·with the meteorological measurements so ";,dth 

the river measurements, the records are not complete. The station at 

Salmon was discontinued in 1943 and the LeI11.hi and Texas Creek statio;2s 

did not begin until 1955 a..'"ld 1rere discontinued in 1963. Because all 

meaSUTing stations 2.re 1rithL~ the same basLTJ., one would expect a con-

sistency between records. This is demonstrated by the plot o:f frequency 

distribution :for the three stations as shown in Figure 19.. The fact 

tbat the points all fall on a straight line indicates that the meteor-

ological conditions in the basin affect all streams in a si.i11ilar ma.i.J...~er .. 

The gaging station records at Salmon and at Lem.hi do not co\2r 

the same tirne period so cannQt be directly compared, but the average 

flo1-r during the period of record is of interest. The a.-vera.ge flo~·r of 

Lem.1.i Ri-ver at Salmon.., Ida.._11o, is 178,000 acre feet. Ti.1.is is 2..ll that 



:z:: 
cf'. 
uJ 
:z 
LL 
C 

f­
z 
w 
u 
n'. 
w 
CL 

Li.J 
~ 
::, 
-~ 
0 
> 

6 
__J 

LL. 

--' 
<CC 
::, 
z 
z 
<l: 

J. 01 
2.0 - ___ , +-, 

l=t'-1= 
1.b~~l 

--

,=ft::Cfai! tttltttl 

§::t~ 
I-

~ ' . . '---•-:t= 
1:::::1- --

r 

2 
RETUR/1 PERIOD (years) 

5 JO 15 SO 100 100 500 1000 

·l-4-
"~f I 1·ilfl11 -·1- -- --!---I-+·=:>~--,- · trJt' }- •·· .· "C!t ~;: 

tll±.: =. :::.· : : : : . . : _>/'": :: ::.· . : ::-. =. :=• _::.. ·= =- _- -- --= 
:_- - --:-. : - _-' ----= , -. ~·. ~=. . -__ · :::_ :~ _-:...._ ::.-=-.__ --=-== =-- ---- - ·- . - ·- - . - - - r . -~ = - .- -

-, +=l+ 
·•· 

-·-/··- !+1-
I 

-!T'•·-• 
-i- ·-

1tm 11 ~ 111r : 
11 1

Jc 

I -) J IJ 
- -c1 -~ 

. ·t :__-~ -'-;- -_- . 

~
1JJ~ ~}f JI 

~:1=:~J~~ I 

·--_+-=J=-,J-I~--=J~--=j -T--1- ---·- -- -- -- --. --------
I +R·-1--1--1--1--1-, 

J]I , ~ 2t J t++-H 

.LLLLLLJ 11.LU .. LL 

-::t:·l·-1-

•
tm1· uttttttf mmnm1mu1~tt+fi\ 
tTil toom li!lll11m111111111111-l\\: 

80 9U :JS SJ Sl9 
PROOIJJ!LITY (percent) -y 

EXTREME VALUE PAOBAO!LITY PAPER (P • e·• ) 

.1 5 10 20 30 40 ~ 6U )0 ::J;J. $ 99. B 99.9 

Fi,1ure 19. Frequency Distribution of Annual Strea1'1 Flm-1 for Three StJtions of the Lemhi l<iver, ldat·o. 

+­
+• 



remains of the 1, OS5:, ,Joo acre feet 1,i:lich :'ell as precipit-3.tion~ The 

cii.fference of 877 .,COO acre feet has been disposed of tl1rough tb.e processes 

One of the importa..nt tl1:Lrigs pertaini...n.g to this st~idy is to as-

certain if the existing records., as imcomplete as they might be, c2n be 

used to rr~ke judgrn.e~ts about the effect of high irrigation rates upon 

river flow,, It is postulated, and perhaps even observed by those who 

ha"(re been acquainted for a l_ong ti..rn.e 'With· -the .. ··area, that heav-y irrigation 

rates in the early part of the seasori_ create river flo;;.;s in the late 

season 1vhich are beneficial to do1·mstream··users~ If this is k •• ,.,rue i G 

should be re.fl ected in the records of stream flo1v. Since the gage at 

Lemi1i and the g:;:.ge at 'l1e:<::as Creek .rre in the sa..111e hydrologic pro·vince, 

the ratio of these t1.;o flo1-rs shollid be nearly constant exce;it as r:-!Odi-

fied by snow melt or irrigation diversions and return flow. The plot 

of this ratio is shmm L'1 Figure 20. The high value of the ratio in 

the rr1onths of I.fay a.T1d JtL'1.e means that snow melt is affecti:n.g the f101v 

at Lemhi much more than it is at Texas Creek. This is to be expected 

due to the large~ drainage area and more numerous tributaries contribut-

ing to the flow at Lemhi, The values for July and August reflect the 

nor~al recession as the ground water, increased b-J the snow melt, re-

turns to normal. The interesting thing in this plot is the departlU'e 

from the recession curve occurring in the month of September. In this 

month diversions are expected to be down, crop transpi:ration dmm, and 

thus return flow if any to be up. This ·return· floi:1 would apply inore to' 

the area below the Texas Creak gage and thus the ratio would increase. 

That this occurs, as shown on the plot, is confirming evidence that 

heav<J irrigation application rates are beneficial to the flry. in Lemhi 

If return floi;-r 1.;ere not present, the hea,.~ irrigation di versiori_ 
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rates \,;ould redl1ce ~he flo-;·J at Le~Ji~i proportionatsly grea1:-er thar1 it 

1,Jould the natural :floi:,r at Te::z:2.s Creek and tl1e ratio 1-rould be srnaller ~ 

The flo1.; hydrograph for the tlrree gaging stations are shovm L""l 

Figures 21, 22, a.rid 23 ~ The pe.e...lc runoff period occurs during 1''1.e .. y and 

June and regresses dUring July and August. It 1,Jill be remembered that 

1"Ia:y- and Ju.De are 2.lso high precipitation months 211d that sno"S'J melt 

usually occurs during this period~ The regression durL.vig July 2.11d 

ft_ugust is due to the drainage of t}1e grou..-rid -i;,.rater after the snow melt 

period has ended. The small peak occurring in September may be a re-

.flection of the increased precipitation during that Tnonth., but could 

also b2 associated 1,Tith a reduction in irrigation di·versi.ons if suc:1 

occurs. The fact that the p::;2k occurs both Lri the Leml1i gag.a a.c.d the 

Texas Creek gage -i;,,vuld ir.1ply that precipitation is the strongest cause 

and our previous snalysis usi...'1g the ratio of flo1vs is still valid. The 

increase in the ratio during September is caused by some increase in 

flo1,r to the river beloi:,r Te::cas Creek i:v-hich is lin.i.::ed in some manner to 

return flow and reduced consumptive use in the area. 

Temperature 

Plant gro,,th rates and water evaporation rates a.re both depend-

ent upon temperature and therefore 1-.rater requirements are si..rnila.rl:-t 

dependent. Temperature records, again, are not good except at Salmon, 

a.rid to extrapolate the Salmon temperatures to the upper reaches of the 

valley would induce large errors. The few yea.rs of record available at 

Leadore indicate a me2 .. r1 annual difference of' about 7° F. when compared 

with Salmon. The temperature records available are sho1·m in Tc.Oles 7 

to 1 O. 



50 

-=--:: I:_ - ~- - ___ J - - I I =- l -"'-- =--- i 
-'1 i===-L l I -! ---'- j I - -1 

I -

_, 

l--

j: 
+ -, 

i 

"-- -, ' 

-----j ,-

JJ.:i1u.ur / n:!iUAl:T I r.iuc.:a I .1.1•:u1 "" JU;'II[ H/tT 

1 
j 

- I 
I 

j 

t 

-,!.-,. 

Figure 21. Flo1.>1 Hydrograph of Lemhi Ri,,er at Salno:i 

l,8 

I --
t -· ·--
1 ----

- i ----:-:;-_ i C -- - - -

- ]J --1 -- -

--
-=t= 

__ , 



40 
~ 

0 
0 
0 
,...; 
., 
~ 

~ 

30 

"' "' OJ 
:>, 

"' OJ 
p. 

~2(} 
OJ 
~ 

.. I -·==-: ·--=-=- I .· : •. 
. . . 

=.====I-:. . -: _.::- I --::" I ----
f 

. ; 

! 

L 

I ·:J·- .. ·1· . ~-. J .. ··1 
· .. :_ ::-·. -:· . 1- /::- . :: _· ~--:1 ____ ---l :_ :=:!-=. - I··-=·- I 

._ ·1 -· 
- 1 ·-- -

·1----- ·-.-

I -.-- C • 
- ---

----1---'. --~-1---

-:.· J-=-~­
l 
' . 
L 

-----L-.I 

,- -·-­----+----.. . J·-. . 

-- -- -- t===-- .. - - - ,-----P:-===---=-1.-=.==--· ======. --==== --==-==- ·=·-==· ····.- --:--.-:.. f -::-·==-= · . .. .. ==. rz_· j .. - .. =- ----'-_t ·· . I -- ... .. -- ·· 1-- ·t-...... · j .... -'---~· 

· · _ 1 .. -. --CC. •• - -·- I ~~· -.'._::j =~.J-=J:.===_Jc:===--1 . •, =..: .. it-=:::: _:cc I 
- ~ - - - . - ~ ··-1 -l +. ==-===t--· :-:.t... . - . =~ 

.l ·,c"=l ~· ~-- f i F t= ~ 
' . -- l ':. .. •I 

= =· . 
·t- --

-+ 

-·-·- ----
. 

l,\IWJ.RY f'E3~l1.l,U !=IUCM "" "" Jl}ll 

Figure 22. Flo~-1 llydrograph of Lemhi River at Lemhi 



~ 

0 
0 
0 
,-{ 

" "' "' ;,., 

" "' p. 

5 

4 

3 

.jJ ~ "'~ 
"' r.,.. 

" " <J 
<! 

so 

"'-:-___ -l--. · . . .. I cc!'~ - I 
~ -=- \__ -_--·_-:-/ _,-. I - J:,---1 " .. I ,=:cl 

1=- .. :::-_ c:: __ J -:...::_- --·· 1 ·=-i -- ·- r=- -·-· -- . -- . ,--·-.~-"-='! 

- - , , =i t - - - - -1 - , 1 -~- - -- , I 

I l'ITT~J ci~fil=t t i~-J~ i 
L - +--- ~ ' 1 • -====t i ---------t ==-l ·_ :r ·-·-: .. - j 

- -

--

- j_ L. ---,. £ i-:-:-- ===1--= - " ~ I 

E ~I ==i _==J J J ~ I 
- . ' ·-+- -- ----------+ -1 

:j_ - 1-

1 - J:=- t - ..:--==== . =-=±:::":--::-::=:::! ====t -. - 1 
--- j .:. __ :... ~ -- -- -- --- -, _ -~+ .· T: 1·.: -_ 

-----l----- - ----·----, ----f-·--1 --. · 

. 

-

!-· 

·.: -1 - . ~---- .. 

• ··::1 
·- -· 

i . 
:::r 

--+----
-+-- /-

·---' ·-'- I ==--=1 ,=,::-.:.:.1 --'-'-'-·'-"'=·J -~ 4=· 
----- __ ::-__:i· -···-·i-----· 1--- ·---t- -·-..:.. 

.:1==· l ., 
. --: 

-+ 

-~-
- f-

J~­
==F= t=::-

- . 

---·-= 
E-~--== 

UNU,Uf f!.!!ll:U.UT I .blUCll '"" 

Figure 23. Flow Hydrograph of Texas Creek 



5] 

7. '.·lonthly Te::nper.3- tc1re for Sal.::on, IdahcJ (foj 

Jan. Feb. ~1a re h .·\pril :·!ay June July Aug. Sept. Oct. ~Jov. Dec. ,\nnua l 

1914 26. 8 25.5 40.2 l 7. !'.. 5- ') I.:... 61.4 66.9 64. 7 56.0 46.6 34.0 15.0 ~5.1 
1915 17 . 7 31.8 39.3 s 2. !1 52 .1 57 .0 63.1 67.4 55.6 48.2 33.84 n --~. I 45. ' ' 
1916 9.2 26.3 40.8 47.0 48.4 57.6 n .6 64.2 57.0 42.4 28.0 17. 4 '.+2. 2 0; 

1917 16.0 22.4 27. 0 43.3 50.8 58.2 70.9 65.9 60.2 46 .0 36.0 36.S .'..4 .4 
!918 ? ; ? 

-'-+-- 23.2 37.6 .'.,4. 6 S 2. !+ 67.2 6 7. 8 62.S 
!9 J.9 71.6 67.4 59 . .'.'.. 41. 2 30.2 6.2 
1920 15. 6 27 .8 33. 6 il. :+ 51.4 56.6 65.S 44. 2 2Lr. S 

1921 22.6 26.1 i+ 1. 6 /, - 'l 56.1 64. 3 70.2 66.3 55.0 50.1 35.4 I' ·1 C:,.fi. '.4 ..,.J • .c.. -...I • .:.. 

!922 9.4 1 :- ') J._ 29.0 43.5 53 . .2 63.9 68.6 68.S '"'O ---: J _, ' I 50.3 J 2. 3 22. 2 !, ) 
c,.. .J • l 

1923 26.9 20 . .:+ J 5. 2 45.-'. 55.6 58.6 70.2 66.8 59.0 L.4 .. '., 19. S 
1924 11.4 31.4 33.8 4.'... 5 56. 9 60.6 C ' C 

OtJ. 4 6.5. 4 55.~ 48. 5 32. !.+ 10.0 43. L 
1925 ,- ? 

:.....) . - 31.J J 7. S .'...S ' 6 56. 5 G 3. S 7 0. 0 63.5 55.3 42.f 31.7 26. 6 
1926 12.5 23.8 3 7 . J _'.,_ J . ~; 5 3 . ,3 63. 1 63.o 65.0 49. fi "46. 6 34.3 23 . .:.; .'..,. ~ . :. 
1927 20.9 29.6 33.7 ;.;. -' . 7 - ' J ~-. 

c 62.5 67.6 63. 5 55.6 ·46. l 15.J 
1928 18.6 18. 9 34.S ..:. 3. 9 59.2 53.0 63.6 6,~. 0 S3.6 I_ I C 32.0 1 Q ) .. .'. 2 . 1) .... ..; . ' ~u. -

1929 12.6 15. :S 37.6 ~ J . :'+ 52.~ 63.2 70.S 70. 2 5 5. I _'.,_5. 7 26.S 30.6 -~ 3 . 7 
i930 6 .. ~ 30.S 37.2 S 1, 4 54. ' 6 2. S 70.6 69. 4 53. l 4~.2 29. 6 15.6 ..;---,. . ..: 
1931 13.6 21. l 34.9 !:.5. b 63 . iJ 70. ,\ 68.2 57.9 45.3 26.h 16.U 
193 2 65.2 56. rJ .'.J.4 34.J J_P) .0 
1933 20.3 12.8 35.3 ~3.4 '.+9. 5 ,- - i 

OJ._ 70.4 ; • 0 o...;. •. , - ; ' Jc.i. .... 49. 3 3 S. J ., ·) , 
J _. () ..'....'... _.) 

1934 30.0 36.0 43.7 - . .., 'l 
J.C.. - 59. l 61. 3 69.0 63.3 5-\. 0 !.+ 7 . {j 39. 4 2 4 . () !,,,'). ,:.; 

1935 2i+. 0 27 .3 34.5 43.0 50.4 61. 1 6,). 3 65.3 58.4 ' - J '-+.c. • - 27.5 l 7. 9 ::. 3. 2 
!936 14. 3 16. 2 

..,,., -, 

.JJ. I 46.2 :58. 2 62.9 7 l . 4 6:o. s I ~ .' ... .) . '--\ 25. 6 2:.7 
L937 3.~ 22 . .., 36.5 43.l 54.9 59.3 70.1 65.0 ss. J -+ n • l 34.7 7. -_...;. J .:. J.} 
1938 19. 3 27.5 oc Q 

..)J.,; 52.0 60.8 61 . .'+ 45. 0 29. 2 ') I, ~ _..,.. J 

1939 19.3 35.9 47.J 55.l 5 7. 0 64.3 56.1 45.5 31. 8 30.3 
1940 l., ') I • .:.. 27 . .l ~0.1 ; C c 

-+0 • / 56 . .'+ 64.6 68.3 67.2 57.S I ' o 
'4 I • - 26 . n 24. 2 , C 0 ... ) . ) 

1941 13.l 25.6 39.9 44. 7 5!4. 3 60.3 66.9 64.4 49. 3 43. 4 3.1 ., 4.j 25.2 4.'.i .0 

1942 8.95 14.6 30.2 46.l 6.8. 4 55.9 67.7 56.5 45.5 21.5 

1943 14.3 20.8 26.7 43.7 49.0 56. 5 66.2 63.2 57.S 47.3 33.2 19.9 42.0 

1944 11. 2 27.6 :.,Ci .1 54.5 58.2 64.6 57.S 49.5 31. 7 

1945 33.J !.J. 0 53.9 67.4 54.2 48.2 31. 6 21. 6 

1946 61. 7 69.l 66.1 54.1 63.5 25.8 

194 7 14.5 30.5 39.7 l2.8 57.4 56. 3 68.IJ 64.6 56. 1 49.6 31.9 23.6 44. 6 

1948 22.3 27.9 34.1 44.3 54.0 63.3 63.S 63.S 56.5 44. 7 31.4 8.6 42.9 

1949 -2.4 23.2 37.2 47.7 56.0 60.2 66.7 66.9 57.3 40.2 36.4 23. l 4':... 7 

1950 19.4 31. 0 36.7 44 .1 50.3 59.8 67.1 65.7 56. 2 50.1 33.6 22.S :,!. . s 
1951 27.2 39.0 43.9 64.8 71. 7 89.9 82.5 58.S 32.0 
1952 29. 9 18. 9 26.0 56.1 61. 5 66.5 66.6 60.0 47 .S 26. 2 23.9 
1953 34.3 30. 7 38.9 !...J. 2 49.5 58 .1 69.6 65.8 59.7 47.J 36. 7 0' q - .) . / :+o. ci 
1954 28. 6 39.l ' - " 55.0 56.3 68.5 63.J 56.S !.+ !c • 5 38.J 19. Y '-+ ( • _) 
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7 (continued) , 

Jan. Fej. :-far ch April :fay June July Aug. Sept Oct. :-.;ov. Dec. Annual 

J955 17.2 13.9 29.6 41. 7 52.2 59. 6 66.l 68.2 56.6 47.1 28.5 25.6 42.6 
~' '1956 20.3 16.S 34.9 {1 7. J L / I 6 J.. 8 67.5 63 . () 56.2 44.6 23.3 23.0 43.J .JO. 4 ,", 

19 5 7 9.0 26.5 37.0 44.8 56. 0 60.9 68.2 66,!i_ 57.4 45.S 70 ' 26.3 !+4 • l '-., . I 

1953 17 .7 31. 3 35. 7 43.S SS.'i 61. 7 66.4 63.3 56.6 ·4 7. 0 32. 1 27 .1 45. 7 
)959 24.0 JO. ) 3 7. 1 46.0 50.0 63.3 66.7 63.5 54.5 43. 6 29.l 22.7 4!..J 
1960 13. 2 19 . .5 30.2 45.5 50. 7 61. 6 7 0. 7 62.8 57.9 44. 7 33.3 20.9 42.6 
1961 20.5 3 5. 6 37.9 44.l 53.2 66.0 69. 7 69.S 52.0 44.2 31.8 21. 8 45.5 
1962 11. 0 ,, - l 

.:::.J. l.. 34.6 !.J, 7 .S 53. !., 60.6 66.0 64.3 58.1 47 .5 JI,. 5 29. 8 44 . .'. 
1963 13.1 35. 7 39.0 43.0 55.0 53.5 67.7 67.2 60.4 50.2 35.2 17 .9 45.2 
1964 13.7 21. n 30. l 42. !.. 5 2. 9 58.2 69. 7 63. 5 54.9 45.6 J 2. 3 24.8 42.9 
1965 26.4 29.l 31. 7 47.0 50.2 60.2 66.3 64.6 50.0 L6.7 37 '] 21~. J ::,_:;. 5 
1966 26.9 2 .s . .2 00 . l 43.9 56.9 60.D ) i 69.6 66.4 60.3 43.i 35. 1 23.6 4A.O 
196 7 30.2 J 1. . J 7. S 42.0 S!,. 0 61.9 69. l 69.4 60.6 L 5. l 33 . .'.i 21. !;. 

, . 0 
-+O. _) 

1963 lS.6 29. ' l+2 . l 43.l S.2.2 62.8 71.9 64.3 55.7 !.,, !+ • 9 32. 0 21. 9 LS.Cl 
1969 24.7 26.0 32.8 49.S 5 S . l 60.3 68. 5 70. 2 5::3. 2 40.J 32.5 25. 7 45.b 
1970 26.3 3 t+. 5 3 5. _:. to. 3 53.1 63.8 60.6 70.J 52.: 41. 5 ].'... ' 20 . .1 :.,_5. i 

~; 51 53 --L 52 53 SJ 51 55 53 55 51 55 
:~ 13.45 26.02 JS. 91 45.32 53.84 6082 623:'. 66.28 56. S,S ~.14 32. s·s 22.36 
a 7.!+SO 6. cl] 4.116 3.241 4. 764 2 .712 3.559 3.C84 2.002 3. 268 5 . .'...lJ 5.329 



_SJ 

,rable 3. :"ion thly Temperature for Sa lrc.on II, Id.s.ho. (Fo) 

Jan. Feb. :'la rc.h April :Cfa.y June July Aug. Sept. Oc. t:. :J L_)\l • Dec. .-\n l:U:J l 

J966 
i967 19.9 

!968 
!969 
1970 
1971 22.4 29.8 34.7 43.8 53.9 59.4 68.3 70.8 53.8 44 .0 33. 8 16.8 !14. 3 

1972 19. 5 24.8 40.J 43.6 54.l 63.9 67. 6 69.3 54.4 45.7 32.4 17.6 ' . ' -+ ·+ • ·~ 

1973 18. l 28.9 37.9 44.8 56.l 63.2 72.0 69.0 57.5 48.0 35.l 29.5 :'..6. 7 

1974 19. 6 33.7 37.6 47.4 51. 5 67.4 71. 2 65.7 59.5 47.0 36. l 24.5 46.S 

197 5 19. 7 22.8 34.0 40.7 51.4 59.1 72.1 64.9 58.2 46. 7 30.9 28.3 44.l 

X 19.90 ?3. 0 36.90 44.06 53.~ 6 2. 6 70.24 67. 91'+ 56. 6-S 46 .33 33.66 ?2.77 45.26 

CJ 1802 4.296 2.564 2.412 !.. 97 7 3.~9 2.D4 2.52 2.,:.71 1.516 2[)77 s. :'.1)3 L :05 
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9. i'ion c:1ly Tec.1peracure for Lemhi, Id2ho. (Fo) 

J.::in. Feb. '.·L1.rcn April :Olav June July Aug. Sept. Oc c. :;°UV. Dec. Annual 

j!, 60.2 - 0 • ) _ . ...;. 4 !+ • 6 34.5 .l3. 0 

15 19.5 3 1 g -- 7 JI • .:... 48.6 43.4 52.2 58.4 64.2 

.916 i0.0 l..b. ,') 38.8 43.l 4 4 . :+ 53.0 62.6 59.6 52.0 38.6 2 6 . 0 16.l 39.2 
917 14.0 ) "} I 

- J .... 2!+. 0 38.6 47.0 53.6 64.0 62.6 56.4 41. 0 36.0 J!+. l 41. 2 

918 21.J 19.3 J~ •. 2 39.2 47 . 3 60. 7 6 2. 6 60.5 53.4 45.7 n . --,D 

919 21. l 22.2 43.9 59. 3 65.6 56.6 36.3 26.0 10.0 
920 18.4 23.0 28.6 36.0 47.2 
~11 
922 
13 23. 9 20.2 ') Q ~ 

- / . 0 41. 6 48.3 54.6 65.4 60.6 C • 7 ..;0. - 42.0 31.2 17.9 41.0 
~24 13 .4 30.0 26. I 40.8 • l 7 ) , .. - 56.5 62.8 61.0 53 .0 43.6 29. 0 12.2 40.0 
·925 21. 9 30.2 36.9 57 . 0 65.6 59.S 53.1 38.9 33. 4 ? I ,, - -, . ,) 

26 14.6 ?'"" -- I •) 37.S 46. 1 69.2 

X lf. 81 25 .:cs 32.&4 61.?3 47.76 55.93 64.02 61.C6 54.14 41.=~~ :o .37 18.2..:, 
a 4. 53 7 4. 43 5 5.::. 9 l. 3.908 2. 070 J. 13 7 2. 976 1.SSS L925 J.255 4.0:19 7. 99 3 



10. }ionthly Temperature for Leado;::-e ~:o. ' Id2ho. (fO) - , 

Jan. Feb. :"larch April :by J ll:12 July Aug. Sept. Oct. ~ov. Dec. .-\nuu01 

i965 44. 2 34. 7 ? ') '" ___ ) 

J966 13.5 20.4 30.1 36. 6 49.9 54.5 63. - 61. l 55.5 40.3 29.7 16. S 39.S 

196 7 20.0 21.4 26.7 32.S 45. 1 53.9 63.4 62.9 5 5. 7 41. 5 27.S .13. = 33.7 

1963 13 .6 25.0 33.0 33.9 43.3 5l. 7 62.0 56 .!.. 49 . .l t,O. 5 25. l 15.7 J/' 7 

!969 19. !, 13.2 22.9 40.S 49.2 SJ.2 60.J 62.9 SJ.7 · 34. 2 28.7 20.6 38. 7 

1970 19.2 26. 6 26.7 32.4 46.9 - • 0 )) . .., 03.l . " -b.c.. / 47. 4 35.3 29.8 14.S 

1971 17.7 20. 5 n • .:...:.. • 0 37.5 4 7. !..f .- .-, 7 
:J,) • I 61. 3 64.4 43.7 37.3 28.0 12.2 1.-: r 

_,j. t) 

1972 15.4 20.8 34.9 36.5 45.S 57. 1 60. 5 60.9 48.2 39.8 8. l 

1973 11. l 20. 3 '.·! 47.S 56.3 62.9 60.7 51.3 :+ J . 7 29. 3 n ' 
197 4 15.0 24.5 30.0 , ' . '+ --'- • .L 

I ,. ,. 
'-+0.) 59.9 62.4 57.9 51.4 43.0 30.7 18.3 L() . l 

197 5 15.0 19. 4 27. 5 3 2. 5 44. 3 52.7 64.S 58 .1 51. 6 . " ' '-+.:... - 29.2 25.0 3:J . 5 

1976 

X 16. 49 2.1.71 28.27 35.9+ 46.62 55.19 62. 41 60.8 51.26 41) 1p1 29.35 17 .:26 y;. 7"3 

G 2.92 2.713 4.171 3.372 2.0/g 2.169 1334 2.594 2.968 J.324 2. +'.+3 s. C:89 . () )0 



One use of temp:::i-·at1i:-2 records is to deter::nine t:'le lengtt~ of the 

gros:,ri11g .season., :Normally tI'tl.s is tho1J.ght to be that period bettveer1 

killing frosts--the last in tli.e spri_Tlg a."ld the first in the fall.. ~\/bat 

constitutes a killing frost depends upon the sensitii.Tity of the par-

ticular crop being considered~ Some plants fail to recover after a 

120 "' ,t;, ' 0 .,., J:i,., J..TOS't i\f-hile others su.r~v"ive 26 Fe frosts .. 'Some plants continue 

to gro1-r desplte nighttii'Tle frosts if daytiirre ter11peratures exceed certain 

m-iniinurn. temperatures above freeziri..g ~ 

The principle crops L"'1 the LeTrLh.i 'Jalley generally support a 

l=..vestocl{ industry and are therefore limited to l1a3r (alfc:il fa arid grasses) 

a...Tld ~astUI'es (grasses). Some grain is also grown, but the crop is not 

usu~l ly a late season user of ,;.;ater and riot usually terminated by frost.3. 

S:.nce mountaL"1 meado1f pastures predomi.r2.ate in the Lernb.i V clley, it is 

t.11 is crop 1'Je iv.ill consider i..r1 determining length of groi;ring season. 

},leteorologists contend that grasses w-ill exhibit some groT..rth 1,rhene"'rer 

daytime temperatures exceed 40° F. A task force from the USDA Agri-

cultural Research Servi.ce and certain Rocky !fountain universities 

suggested that where molL~tain meadow pastures are involved that any 

da:;r ·whose mari.mum temperature reaches _50° F,. or above be considered a 

growi..~ day. Using the record for Leadore, Idaho (Leadore No. 2 

1bich began in 1965), the frequency distribution of those days having 

temperatures 500 F. or above were plotted for each month., Figures 24 

to .A.ga:LD. tl1e arro1·JS poL.1t to the mean value, the mode or most 

likely value, a.~d the 20 percent probability value. These values are 

then summarized in the graph of Figure J6 when the gr,Jwing days above 

50° F. are accumulated by months. It can thus be seen that the growing 

season begL."1s in r'Iarch and ends i.ri l'Tovember v-rith the most likely length., 

that is the length t1":at will recur most ofte:ri., is 196 days; the airerage 
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lengtb. 215 211d the 20 per::::2:1t prol.::2bilit::T (or recurring or..e 01J.t 

o:f 5 years) length is 245 Si..c1ce the record is for Leadore the 

S2l.mon, 

Consu.c'TIDti ife TJ se 

Using tb.e records for te::.peratlrre., precipitation ar..d gro1·Ti:."1S 

se2sor1., irJ·e are novr read:-,1 to ana=...:,-::e the potential cor1sumpti""ve use in the 

basin~ The potentie.l e1raporation c2..:.l be appro::::d:;-iated by tl1e Bl2..:."l2::_r-

Criddle forrrni!..2..: 

u = k DT 
1 00 

U e'",;-aporatio:::: or :,:-~'1.spi!'ation in ir:c:J.es of ~Ial>er 

p = perce~t daylig~t hours 

T a·verage rnonthl;y· temperatures 

k a consta..rJ.t dep end2nt upon cron 

Using the graphical values of mean temperatur8 rnentioned prev-

iouslJr, a..11d assumir..g k = 1 • 0, graphs of monthly U -.:ralues hav~e beer~ 

pl0tted for the three stations 2..:.::::t. are sho;;m in Fig1-1res 37 and 38~ 

Plotted on the sa..~e graphs are the graphical mea.1 values for presipita-

tion determined at the same locations. Su.wnil~ tl1ese -values for each 

location gi1res the potential ar1..,_·,-ru~1 e17aporation rates: Salnon--47 ,.0 

inches, Lemhi--44.35 inches, and Lee.dore--42.15 inches. Subtractin.g 

the precipitation for the s~11e period gives a~nual net use factors of: 

S2lmon--38.1S inches, Lemhi--35,13 inches, and Leadore--33,51 inches. 

Usi!'lg tl1ese same graphs and calci..:lating the use during the gro1,Ting 

season for the mountain meaC.o,;,r pastures at Leadore gi-,res J6. 2 inches~ 

S·ubtractiJ1g ths precipitation gi·ves 289 7l inches and rnultiplr.w.1g b;T a 

}: .factor of O. 85 gi v-e.s 24 .. lJ inches ,:,rhich cor;i_uares '>rith the v-;11 ue of 
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used consurrpti,rel;y- gives a headgate use o ="' 3. 31 2.c. f't 0 ner acre at 

Leadore~ Using present i:-rigation ;:,ro C2.::Jly· only 20 perce::it of 

the ,;,Tater is cor1su.rr .. ed w-rlich brir1gs :::'S er.12nt. to 1 2. 21 

ac ~ft~ :J81" acre . 

all the 

requi::c-eme!1ts. 

is i"nost certa.=..n th2.t rai:r~all duz-ing 

June 2..c:.d 3epte?T.ber ~ot ir:. 

in the pla:..1t i:,:.,s311e. It ;nc.y rei::G.ce cooli.r:.g re,~uir2:::2r .. t i:" clouds per-

sist during the sto:':71. 

calculated: 

ConsTu'Tl.pti,re use 33 .. J.4 i.:.:.c:les 

Effecti-\78 precipitation - 2_8LJ. iD.cf1es 

Iiet c.1se 30 .. 50 inc:les 

H - . 
~ eac:g2.1:,e requi:r·ement @ 60 Dercent use - 50.83 in. - 4.2h s.c.it./ac~ 

@ 20 percent use -1S2.so in .. -1 2. 71 ::ic J:',.l. /,::ic - • J.. L.,.. ·- • 

These ctlculations are for conditions as t:n.ey e:d.st on the 

aver~~e at Leadore, Idaho. Uses at Lam~i and at ScJ...~on would be 10 to 

15 percent hig~er than values sho--cm for Les.dare. 

The other meao."'"ls of disposi..'1.g of precipitation rLot discussed 

as yet is t}1e groundi;;rater. T'nis is mentioned pri:-:12..rily- bec2.1-1se it 
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of Trrater i.f surface use shon.ld be curtailed. The grJur;,d~·rater is r~ot 

or2y supplied by precipitation that enters di:'ectly in.to t:1e grour1d but 

also by ~· une residual in the suTface di >re rte j in the 

process of irrigation. fi_bund2Tlt gro-s.r:.d:,iat2r i.s ev-i..d?nced by- the sh2.llo1-; 

1srater tables and p<:;rma_rient pastures ~-rl1ich bcrder e.2.ch side of Lerr!..L'1i 

RiVBr as it meanders through the valley~ ~i good portion oi the g~oU2ld-

·water pro babl:r eri ts the basin and contritu-::.2s to t I'..e 1J..o,.,r of SaL,1on 

River belo1-T the gage at Salr:-ion., The mag::""J.i·~c.1·:ie of this o~tt'J..01,r car .. r1ot 

Depletion 

T11e 1,;ater transpired by the cgric-:ilt'Jral crops is o.r"ten referred 

to as depletion, it being assumed that su.c:l ~,iater does no:. condense 

within the same basin, but is tr=sported by winds to other basins. Ee-

cause the agr~cultural plar..ts trc~3pi~9 at r2t2s deter~i..~2d by the 

temperatures, a maxi..."Tfu.m depletion exist3 -:;,rithi..ri the basi...ri i·Jh.ich is 

l:L.1lited by the total area of cropland. Irrigation practices can reduce 

this depletion by faili..'1.g to provide sufficie!lt ·water to i7:.8.L.rch the 

transpiration potential, but irrigation practices car~~ot i..ricrease this 

potential depletion. Thus i..Ylcreasing the so-called irrigation neffic-

:ie nc:y- 11 by just meeting the transpiration potential (100 percent effic-

ient i) would denlete the ,;-rater s;srsten in e:,:ac-:.ly the same aw..ount as 

with an irrigation 11 eff'icienC'J" of 10 percent. t•Jhether the e:::ctra w,ater 

diverted at 10 percent remains in the basin depends on the underground 

flow characteristics. Based on 2Il irrigated acrea.ge of 55,000 ac:::'es, 

the annual depletion from the Lemhi River B~sin is about 161,000 acre 

feet. 

I 

j 



Res1.llts of _4.ddi tion.tl '~ . 
l'l82.Sllr8!7'..8Il03 

Dye Test 

In order to c:Jrl:fi:rr7i t:1e suspici0n that the· e:xcess ~:rater 1-Jr1ich 

was applied on irrig2ted lands near th-a head,;,yaters of the Lerr1hi Ri 11er 

would reappear as st::-ssm"'loi:,r, rhoda":'i.ine dye ,;,ras applied at three loca-

tionsQ Ona \'Jas on the Jack ?o-:·Jers fa...~, one on the ilin ?etersen farm, 

and one on the fills,-iOrth f32TI (Figure 39) ~ f: .. t t:1e sites 1-Jf1ere the d~fe 

Su£ficient dye ,;-;as added o'.rer a ~·eriod 01" time, 2h n.onrs or longer, a·G 

concentrations in the ditch or c221al bet--;,reeri 1 00 and 200 parts pe!' 

billion. Samples were ta.ken at all sites prior to adding dye to asse33 

the natural fluorescer~ce. T1·iD sites ,:,rere sampled daily- on th-::: Le1n_'1i 

River. The first site was at Lemhi and the second site T;aS at Salmon 

for a period of time between two and three months, 23 July 1976 to 25 

October 1976. 

The first traces of dye appe_~ed L"'1 the LeTrL'li.i River at Lerrhi 2 

days following application (July 25, 1976) and continued to appee.r in­

termittently through October (see Figure hO). The a.counts of dye 

appearing are very high percentages. of those added i.'ldicating the re-

turn has a very high efficiency. 

ft.lthough sows dye appeared very rapidly after initial applica-

tion the peak dye flow occurred about six weeks a1'ter and receded slowly 

for another six weeks and had not entirely le1:'t the system when sampling 

wa,s discontinued, Return flow would be exoected to follow a si.C1ilar 
,.-f; 
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begins and conti11uii.1g to 2ffect flo1,r the 

Radia.tion 211d Terr.ner.2.ture I0Teasur.'::i:;:e0.:Ss 

(This section to be submitted later "":-Jhen is f-JJ.ly a.:.~aly2ed. ) 
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Su_rmnar:r c:i11.d Con cl usi ens 

The following points are esta:Jlished as a result of this in­

vestigation: 

1@ Because of the geograpl1ic2l and hydrologi::::2l setting of the 

LeTILhi River, regulation of i:,ratsr rights on a consu..rnpti,re use or poten­

tial crop transpiration basis C·Nllld benefit IlO OD8a 

2~ Salmon Ri,:rer beloT.1 the ccin:fluence vrith the Lerr!...1-ii R,i,rer is 

ma_ny tlliles larger th2-11 the S:Tie.l: pote:::titl agr"2.ctl~ur2l u~;'.:l c:·Jhic:-1 :71.ight 

become dependent upon its flo,;vJ there:"ore wHy c~.::.:1g2 L~ the flo1,r of 

Lemhi Ri~ver, greater or smaller', c0uli in ::-'~o ·•,ra~r ad-.,rer3ely affect a.i."'ly· 

Salmon users~ 

3.. Users of the lo11er Lsm.,.~i Ri "ler ar9 depe nden.t upon late 

season flo-;,r to mature their cr-Jps. 

4. Return floi;,r from irrigation practices i!'! the upper Ler:i..i.1i 

River system contributes substar..tially to the late season flo1,1 needed 

by lower valley users. 

5. Soils L"l the upper Lerr.hi Valley have such a snall ,;.;ater 

holdir..g capacity that .frequent 2.pplications of ,;,rater are needed to pre­

vent plant stress. 

6. The only w-a.y irrigators iI1 the valley could increase the 

ratio of water applied to TtJater used ( 11ei'£'iciencJ 11 ) to a "Value approach­

ing 60 percent would be to install sprin.ld.ing systems. 

7. The productive capacity- of the soil 1-rould not be increased 

by reducing the total water applied, therefore sprinkling systems are 

an added expense with no additional economic return. 



i3 • In the e.,Ie!1:.. ths court sl-:.,J1.:Qd decide to se s. 

use rsquiremer1t,, the ~v2lue s-...1ggesL1ea oy the Denar~11e:/:. of ~'.Jater A.ci,,1ir~-

istration is a.rbitrar:r., ur1realictic., fu'1d not based O!l 2.dequate hydro-

logic data. 

9. Cons1unpti ve use requireTnents should be based on m.01.L11tain 

grasses TrJhich ·have a gr;::rwing season of 245 dajrs or loEger a:.'!.d :-equi:::e 

1,Jater over fuld above that s11pplied by precipitation. i.Il all 2ontl1s fro:n. 

1 o. T::ie for grasses 

precipitation is 12.2 acre feet per acre. 

are 10 to 15 percent higher. 

11. Consumpti-,te use of 11ater is only one of :-ria.;.y re2son.s fDr 

irrigating crops f0r economic returns~ Otf1ers sue~ 23 diluting to.x:i::: 

materials., softening ha.rd 12.:rers, cna1>..ging soil te:Q=r3.tUTe_, and pre-

venting piping., may gi,re equal or greater retw.~s per u..11.it of "';Iat2r 

di1,rerted tha.ri consumptive use, 2.i.vid should be so consid.ered in a.Yl.y .,.,rater 

rights adjudication procedure. 



Recom.uend::i tions 

It would be to the ad·vantage of the Department of \.Yater Administ­

ration and to the benefit of all Lemhi River wacer users if paragraphs 

4 and 5 of the findings of fact and paragraph 7 of the conclusions of 

la,;v were deleted completely from the proposed findings of 1vater rights~ 

It is recommended that such be done. 

81 
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