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Introduction

— Mia 2 = -~ = P - N - -
the ares Mis has teen 2 cauze of concern to the water ussrs who sub-

pilications of eniorcing some of the questicnable Facets of the pronesad
the product of that concern and the in-
vestigaticn compieted by Mr. Frank W. Haws, Mr. Bugere Israelsen, and
Mr, Joel E, Fletcher,

This study was initiated in November, 1975 and consistad of an
on-site vigit at that time, the collszcticn of soil samples to deter-
mine texture and vpermeabllity, the assembly of all available hydrolog-

o neTet ol

ical and metecrological data, the acguisition of geographic and agz

.

cultural land use data, and the analysis end interpretation of the data,
Since the initial approach by the water users of thes upper reaches of

the river, the investigators were coniacted by ussrs from the lower

Part of the Lemhi River znd asked to supplsment the data already
‘ 3nalyZed with additional on-site measursments. 3Since the requast came
Aﬁoo late to adeguately instrument the arsa for ths 1976 season, the
ivestigators had to be content with gaining what information could be

8cquired through specific dys-iracer studies and with

o
(=)

Tadiation measurements in hopes of determining return flow
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characteristics and to exbend temperaturs dabta by correlations with

existing official weather station data.

Authorization by the district court to prepare a proposed
finding of water rights was signed on April 13, 1970, Since that time

the Department of Water Administration has diligently pursued the task

of idantifying and quantifying the sxdsting rights in the Lemhi Hiver
Baszin. The validity of =ach clzim and of the individual guantities of

uss ars not to be considersd in this study. Some of the cther findings
of fachts that pertain to the spscific hydrology and meteorology of the
arsa will be discussed znd sdditionzl facts will be pressented.

The problems which ars of concera to the water users are
centersd principally in paragraphs L, 5, and 7 of %ths findings of fact
and in paragraphs 7 and 8 of the conclusion of law. These paragraphs
describe the "water requirement! or "duty of water for irrigation pur-
pogses," The genseral feeling of the wabter users is that the proposed
duty or "requirement' of 3 acre fest per acre is unnecessarily re-
strictive, does not reprssent present practice, and 1f inforced would
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 hefore and after ths dates between April 1 and November 1 is
admitted,

In attempting to answer some of these problems 1t 1s necessary
to examine the hydrological and meteorological measurements which are

available =znd to examine the spatial and temporal differences which

exist over the basin area. Singe the amcunt of data nseded is not

EVailable, it is necessary to reconstruct ihe most probzable values by




structure of the basin,
One of the problems with the proposed determination is the am-

blguivy in the language of the determination and the difficulty a readsr

o
S‘;':
¥
I
3
i
5
r..i 0
()]
puct
kg
13
! {
H
[
i

ot
o]
by
ot
e
%3]
o
O
o]
ch
=¥
8
oF
=]
HW

hag 1n discovering the inten

of water for lrrigaticn purposss 1s 3.0 acrz fzst per acrs at the fiszld
headgate . ., , " The last sentence of thab parsgraph rsads, "Regula-

tion by the water master should be on the bagis of the rats of diversicn
herein specified rather than by the acrs foobt allotment.” Is it the
intent of the Dspartment to enforce the 2.0 acrs faet z2llotment which
leaves the conveyance loss unauantified or to ignore the allotment and
use the diversion rate method which quantifies total diverszion--fi=ls

use plus conveyancs loss.

ractice more in perspzctive, consider for

ct
s

To place presen
exanple what has been allotted to some of the rights by the diversion
rate method, Claim No. 7hL-02L3A, which has the first priority on
Agency Creel, may divert 0,90 cfs to irrizate 72,0 acres. With a
diversion pericd of 21L days (April 1 to MNovember 1) the total
diversion equals 5.3 acre fest per acrs (msasured at the point of
diversion), Uses by other claims can be simllarly computed and it
will be observed that the allotment variss considerably (Table 1),

Observe alsoc that the azllotment in the first instant gives 80 acres
Per cfs and that the claims also vary considerably about this number

m -_— - L3 r . "1 hJ
(Table 1, colwmn 5}, It is interestinz to observe also what happens

Al




Tabhle 1. Amount of water allocated by diversion rate method

[ 2 3 i 5

Claim Ho. Rate of Diversicn Land Irrigated Use/acrsa Aers/ofs
efs acres ac.Tt/ac,

74-02034 0.90 72.0 5.3 80
7h-021,3B 0,50 75.9 5.0 8l
Th-02L7 1.20 &ly.5 7.9 5L
7h=1570 0.10 .6 9.2 L&
7hL-1571 0.3k 16.6 8.7 Lo
7h-02L8 0.8 El4.5 5.3 80
75-02L): ) 0.8 75.9 b5 95
7h-02L54)
7h-02L58 1.0 72.0 72.0
7h-02136 2.4) 90.7 12.0 3h
TL~02LEA 0.2) :
7L-0250 C.3 15.5 8.2 51.7
7L-021:68 0.2 72.0
Statuatory Limit 1.0 50.0 8.5 50

when the statuatory limits are appli=sd to this aresa., The statuatory
7 DT 7

limit of 50 acres per cfs over a growing season of 21l days gives 8.5

T St

" acre feslt per acre,
The foregoing figuras do not tell a true story, however. The

;-water actually diverted and applied will conform to the availability

A RS AT

‘of the supply and the demand or need for water, Thess two paris,

availability and demand, are dependent upon the wnims of nature: pre-

pitation, including snow pack during the winter months, and the
Mperature during the growing season. The temporal distribuiion of

hese tyo factors result in the maximum strzamflow occurring in the
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spring; often asscciated with floods, and decrsasing to a minismm while
the demand is increasing to a mawmum. I+t is this natural chenomeanon
which makes water rights, priorities, and zllocation by legal means a

flow for each user is

[4¢]
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necessary social funciion., A specified rat

a convenient way of proportioning the available supply amone the var-

-

1 water used will usually be dif-
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in Table T, I the total allotment is used
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to drrigate only part of the farm whils the othsr pars remains idle, the

use per acre could Tar excsed the tabulatsd amount.

Why Are Water Righ

Befors getting Into the chysical charscterisiics of the Basin
and the demand for water it is well to analywze why allocation by the
courts became necessary and to view the process hopefully from an ob-
Jective point of view.

Since water is the resource we are concernsd with we should

i.Jv

first establish in our minds what watar is, what it is not, and what
function it performs in irrigated agriculturs. First, what is water?
It is a liguid, a solid, and a vapor. We should not confine our think-
- ing to water only as a ligquid., Water is constantly being convertad
from a liquid to a vapor and back into a liguid, or into a solid and
back to a liquid again, or from a sclid to a wvapor to a liquid., This
brocess is continucus; the state and direction of change belng highly
temperature dependent. In the liquid form, water is manageable., We
€an carry it in a bucket, run it down a ditch, or puwm it up a hill.

As g vapor, water can be transported many miles through the air by the
winds and redistributed upon the land in the form of rain and snow., As

& 50lid, water can accumilate and be stored in the mountains to provide
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the source of epring floods and late summer shreams, Water, thers
i = 3

s Tthe all-purpose, all-pervading rescurces, It exists everywhers, can-

1

not be used up or destroyed, and is an esssntial ingredient to a1 lifs

processes.

What water is not? Water is not a scarce sconomic resource.

resource. Faimers who exparience drought conditions or crop loss be-

not scarce, Actually there is an abundant supply and that supnly is
constant, being the same amount in 1976 as it was 4000 or more years
agn, The tectal world supply of water does not change=, The problem is
that the water i1s not uniformiy distributsd over the surfacs of the
globe. This occurs because water phase {(solid, liauid, or vapor) is
temperature depsendent, and temperature on the surface of ths globe is
dependent upon the amount of solar radiation received, ths absorption
characteristics of the surface material and the reradiation and convec-
tive heat transfers which take place., Becazuse the earth spins on its
axis and orbhits about the sun the radiation rsceived a2t a2 point changes
continual 1y which means temperature changss continually, waber iz
contimially in motion (changing phase) and the rainfall which producas
the manageable supply comes in cyclic periods and in variable amounts,
The water which occurs, however, comes as a product of nature,
Without cost or effort by man, There is always enough water at some

Blace and at some time to satisfy the needs of man and of civilization.

TranSporting the water from the place of supply and making it avail-

able at the times of need requirss ensrgy and dirsction and it is this
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free and sbundant. Management (diversion, storase, convayancs, an

distribution) is costly and will only be accomplished when an economic
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(water) from the scarce resources (water comirol fa
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sconcmic systam is a2 concept which nesds to be
cisions ars to be made,

Consider now what this concept does to our thinking about =77i-
clency in =z waber resource system. Since water is not ths economic
scarcity, it follows that there is no such thing =3 wasted watsr., Ha-
gardless of what use we maks of the water or whather 1t iz even uz:sd
at all the waler eventually ends up downstream and gsts

1

atmosphare to begin a new ¢ycle, The pa
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wasted is that part which costs and requires an expenditure of ensrgy
and/or material: the control works, If the control works have besr
overdesigned or ars opsrated only at half capacity, the efficiency is
meagured by comparing the useful capacity against the ftotal capacity,
The part unused or surplus becomes the wasted part of the rasourcs,

Suppose, for example, that nature provides a water supply sufficisnt

&)

S

to irrigate 700 acres, but instead that water is 211 used on 50 acr
Does that represent a waste of the resource? Obviously not, becauss
the watsr will move dowmstrsam as it has always done whether used or
not. The water has not beszn wasted, On tke other hand, if energy and

Material had been expended to build a conveyancs and distribution sys-

tem adequately to serve 100 acres and if the system 1s used only to

. FTigate 50 acres, there has besn a waste of a resource, the ensrgy

-~ 8nd material expended for the unused capacity. Costs have been ex-

pended wiich could have besn less, Alsc, if applying &11 the wmisr on
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50 acres deprasses the croj
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the nroductive capacity of %
involwved apply only o the production,

Now let's extend this thinking to water rights, If thers sere

ok
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two DMelds of 50 acras each which could beoned
owner had invested in a conveyance and distribubioh system, the value

1

gysbem 1s measursd by the legal right to a shars in th
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use constiiuies a wasts in ensrgy, material, and the value invested in

In allocating water rights, this concespt should be keot in

j
3
b

wind., A water right should be svaluatad on ths basis of its worsh

Q
1y

the production of wealth and the potential misuse of the resources
energy and material--not on the zmount of walter used or required.
Let's turn now to what function water has in irrigated agri-
culture. The objective of the farmer is to securse for himself and his
family an economic return on his investment. To do this he reliss on
the energzy of the sun, the seedbed and nutrients of the soil, and an
environment which will be conduclive to the growth and maturatiocn of
his crop, Water is essentiazl both as a part of ths plant structure
and as an environment conditioner. The growth process is dependent
upon water to transport nutrients from the soil to the cells and to
assist in the elongation of the plant tissue. The energy needsed to
transfer water from the soil to the plant is limited and since the Foree
Needed increases as the soil moisture dscreases a certain minimum water
content (wilting point) must be maintained in the soil. Seoils also

ald

'J-

have a maximum amount which can be held without drainags (f

M

e




mey wilt, giving an indication thet the tempesrature regula
by the water system in the plant has ceasad to function, Thus water
can be said to perform two general functions in a plan Firsgh, the
complex process of nutrient fransfer which we shall call growth or
délongation, and second that of cocling the plant during periods when
the intense radiation of the sun would otherwise heat the plant to
destructive Iimits.

In the =il or in the atmosphers water is an environmsntal con-
ditioner, softening the soil, regulating ths temperaturs (to retard or
stimlate growth), diluting towicants, dissolving nutrients, and regu-
'lating "piping" or tumnel ercsion. ‘In some instances the effect may

be adverse to the plant as when too much watsr ponds around ths roots

their vital function or

9

Ey

- preventing air and gases from perfornin
flushing soluable nutrisnts awey from the plant root system.

One other important aspect of water use is external to the in-
dividual farm, but probably the best reason ws have for inviting the
ﬁate to administer water rights., This is the effect one user has upon
:he potential or azctual use by another. This effect begins al the
di?ersicn point and reverberates downstream to the "end" of the system.

he amount awvailsble
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Hence, to ensure equity, & system of water

+ eIt . -
~§gh“5 has bsen dsvelopsd. The State's roles as an administirator of
o protect ths sconomic invasiment of thz divertor

ad hzzdgate regulation and by enforcing the
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State to advisz thes courts as to the afiect

thz quantity, guality, and timing of thes remsining resourca.
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ghould mot abttempt to dictate farm managems=nt pracitices which may aifect
the economic return of the Tfarm unit.

rerted for
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‘agricultural purposss has often beoan asked. The term "duby of watsp?

was an early phrass ussed o represznt the smount oF water diverted for

grstem, and method of digtribvaticon. In an attempt to bz a 1it

measura ths amunt of wster
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e
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gcilentific about it, ressarchs
applied to get thz beast crop response and later to determine the amount
of walter evaporated from ths soil and from ths plant during thz growih
season and to corrslate this "consum=d! water with climatological con-
diticons. This led o predictive tools such as thes Blansy-Criddls
Method of estimating evapotranspiration and has erronsously been
aplied to water right zllocation as bzing ths measurs of bansficial
use in irrigated agriculture, The methods have valuzs for agricultur-
alists who must design effective and adequate distribution systems and
it has value in estimating thz amount of water "depletzd" from ths
hydrologic system., It does not, however, mezasure thz total benzfits 1o
b2 derived from a diverted water supoly.

A common practice which has evolved from the knowledge that

Plants transpire a given amount of water under certain tsmpsraturs

- Cditions is to determine an "efficiency™ of irrigation. This is a

Tatlo of the zmount of water "consumzd" to the amount of water diverted

O applied. This may have value to a researcher or to an agricultural-

18t who desires to extend an existing supply, bit the term is misleading
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to farm managers who must make a proflt from farming, and o water rights

allocaltors who fail tc grasp the larger perspzceiive. The word feffic-
iency™ usually implies thst someone is doing something right. (He may
not be doing the right thing, but what he 1s doing, he is doing with
the least amount of waste.,) A high efficiency should mean a greater
return on investment, but irrigation sfficlency may be completely un-
related Lo sconomic return on the individuzl farm and a detriment o

-Bhe economic production of the whole system.

that water camnot be wasted. Productive capacity of farmland may ba
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shown, on the basis of water consumed and water divertsd, that Tfarmers
in the basin have low efficiencles, perhaps as low as ten psrcant.
Nowhere in the basin can it be demonstrated that increasing the effic-
iency, except perhaps in the high water table pastures next to the
river, will also increass the yield of the farm, Incrsasing ths
efficiency will, however, add additional costs to the conveyancy and
distribution system, thus effectively reducing ths efficiency of the

Tarm operation. This incrsase in irrigation efficisncy will also have

@

an adverse impact on the total system. Under pressnt practices th
surface flow of the river is effectively delayed in time so that late

Sammer water 1s available for use to the lower users, Increasing ire-

“.rlgation efficiency would decrease late summer flow in the river.forc-

-*Ing farmsrs to uss the underground supply. This means an added cost %o

© the operation without increasing the return,
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hysical Desecription of Lemhi Basin
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The Lemhi River drainzge basin is art

o
e}

he Salmon River bagin

o
(i

[2]

drainage and is located on the eastern side of
(Figure 1), The elongzted Lemhi River basin trends northwest-southeast
and 1s bounded on the east by the Beaverhead Mountains shosz crest
the Continental Divide and on the west by the Lemhi Range -hich forms
the divicde between the Lemhi and the Pahsimerci wvalleys. The Lemni

0 the Salmon Hiver at the c¢ity of Salmon, Tdaho, and

s noted for its high quality water and excellent fishing habitat, The
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basin is nearly 65 miles long and about 25 miles wid
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of the valley from Salmon to Lemhi is relatively nar
entrenched in a trough about two miles wide. Above Lemhi the valley
widens as the stream bed ascends to a width of about ten milss., The
upper portion of the valley starts above 7000 feet elevation and des-
cends Lo the confluence with the Szlmon River at about 4000 fest.

The total area of the drainage basin above Salmon is 1270 squars miles.
The basin is effectively separated into two separate sub-basins by the
gaging station al Lemhi with a smaller sub-basin at Texas Crask, The

basin and sub-basin are shown in Figure 2,

~-Geology

This is not to be a detalled description of the geclogy, tut

only a brief cutline of those feabtures of geology which assist in urder-

Standing the movement of water through the basin. To aid in understand-

& structwral cross section taken ab right angles to the river at a
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7,891,000 Acre Feet

Mzan Annual Flow — Salmon River
2,193,000 Acre Feet

Mean Annual Flow -~ Salmon River
1,189,000 Acye Feet

Mean Annual Flow -~ Lemhl Biver
at Salmon 183,000 Acre Feet

Lemhi River Drainage
Avea

Figure 1. Salmon River Draindige Stca




DI ‘
kil Leadora

Lemhi River Drainage ATraa.

Figpure 2.
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Figure 3. Geologic Cross Sectlon of Lemhi Dralnage Area.
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point about 10 miles north of Lamhi, Idaho. The information is taken
from a published repcrt of the Idsho Bureau of Mines and Geologyag The
verbical scale has been exaggerzted for convenisnce in deseribing the
hydrologic relationships to the geclogy. Although this section is at

a gpecific location, the pattemn of deposiftion demonstrated here is

-

rapeated in other parts of the valley inciuding the upper resaches

around Leadore.

In examining a geologic map, it is to be noted that the cultural
gctivities of man, such as agriculture pursuits and the rural and uwrban
acbivities which éupport towns and cities, are nearly all locatsd on the
surficial deposits of nature known geologicslly as the quaternary de-
posits. Theses are the sediments derived from other older formations
which have been re-deposited in more recsnt periods through the action

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

o e e B b e AL R

;.Vof sedimentary origin generally provids too harsh an environment for
 agriculture and are not suitable for community habitation, but are usad
for grazing, timber harvest, and mining.

The quaternary deposits in the Lemhi Valley are generally flood

'1ain depogits which straddle the stream bed in a long narrow belt

In the higher elevations, glacizl morraines exist. Along

1Anderson, Alfred L., "Geology and Mineral Resources of the
1 Quadrangle, Lemhi County." Pamphiet No. 124, Idaho Bureau of
'S and Geology, Moscow, Idsho. August 1961,
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The guaternzry deposiia in the Lemhi Vallsy lie on top of ter-
tiary deposits which are soft sedimentary rocks consisting mostly of
s1lty or sandy shales with some sandstones, conglomerates, or tuf
materials, Ths younger members of the tertiary group in the Lemni
Talley alsc contain bentonitic clays and soms ligﬁite. The water per-
meability of thess rocks is low, particularly where bentonite is

sant,

g
H

Since the Lemhi River flows over the surfacs of the permeabls
quaternary gravels, and since Tlow is impaded by the tertiary layers,
there is a natursl tendency for the gquaternary materiazl to fill with
vater and for this formaticn fo then act as & cenduit for water moving
raraliel with but underneath the stream bed. Tha?t this is so in the
Lemhi Valley is evidenced by the shallow depth to water noted in the.

L

pasturss next to the river and the shallow wells {(10-12 fest) used for
domestic purpcses in the homes not far from the river. As you proeceed
further from ths river to higher elevation the depth to water increasss.
The total depth of the quaternary layer in the Lemhi Valley is
unknovwn, but Chapman2 estimates it to bs 200-300 feet, One well log
for a well drilled on the Ellsworth Ranch in Sec 2 T15N R26E was avail-
&ble, It showed ths well penetratzd to a depth of 200 feet without
reaching the tertiary material. The static water level was only 1?%‘
feet below the surfacs. One other deep well exists in the arza (Truman

Chapman) but the well log was not available.

The point of this discussion is that because the surfzace material

~{which may be 200~300 fest dzen) over witich the surface drainage occurs
; y i

EChaUnan Sherl L., "Lemhi River Basin Geclogy, Hydrology, and
Irrlcatlon JLIlClcpC}-' Consultant's report to Mr. James Herndon,

Aitorney at Law, Salmen, Idaho. January 1976.
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is highly permeable and because the impsrmeable tertiary material be-
negth the guaternary prevents further downward parcolation, ths quater-
nary material is filled with water. The only diresction this water can
go 1lg downstream in the same dirsction as the Lemhi River. Water from
the tributary stirs ems which is diverted for irrigation and not consumsd
-

the

==

must eventually enter this underground water reservoir and, because

regeyvolr is filled, overflow back to ths surface at some point further
2 i

downstream, g peak flow of the nabtural stream is thus delayed in time
but not diminishsed in guantity.
Soils

to the upper five feet of granular sarth in which agricultural crops
are grown. It is important te our study because it is this material
which must be moistenad through the irrigation process to provide the
environment for crops to grow. If the soil is fine textured znd deep
(five feet or greater), sufficient water can be stored in the soil to
permit ths growth process to occur without frequent re-wetting or with-
out excessive percolation beyond the root zone. Thin layers {(less than
two feet) of cozsrse soils do not store sufficient water for growth and
therefore resquire frequent re-wetting and in the process mmch deep
bercolation beyond the root zone., The Lemhi River Valley contains
essentially the latter soil type.

Soil samples collected from various farms in the upper Lemhi

_Vélley near and arcund Leadorse were analyszed in the soils latoratory
Tor texbture and permeability. The location of these samples is shown
-in Pigure L. It was also observed in the field that soil depths wers

generaily very shallow, in some areas being less than one foot. In
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enalysis

5 and ares very permeable
as the size of partvicles

Laborztory vresults are shown in Table 2.

K

Sample Ho, 1/3 Atmosphers

nycromater
% Sand % 311t % Clay  Texturs

15.3

9.k
18.7
1.8
10,6
11.8

15.7

=3 ONATT g DD e

13.76 £ 3.28

i
1A

L1 L3 16
&1 26 13
L3 36 21
51 33 16
53 35 12

G 31 10
L5 29 14

Loam
Sandy Lean
Loanm
Lioam
Sandy Loam
Sandy Loam
Loam
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Hydrologic Descrivtion of the Basin

ALl the water in the Lemhi Basin must trace its origin at some

:
¢
&

end followilng its movement through the basin is difficult and complsx
= o

and at best can only be approximated. There are only three points in

o

the valley where precipitation has geen measursd and, except for thes
Salmen station, no long term record exists, Some measurements wers
taken at Leadore, Idahe, during the period from 1948 to 195k, but the
record 1s far from complete. A ney station was establishsd at Leadore
in 1965 and a good record exists from that 4fime on. At Lemhi, Idah
intermittent measursments werse kept from 191k to 1976, but only thres
complete years of record exisi during that period. At Salmon, Idaho,
the record is longer, beginnine in 1906, but with many missing data
points until about 1928, The record from that point until 1970 is fair.
A nesr station was begun in 1570 and has good rscords %o the present
time,

! The precipitation records available from the National Weather
Service are duplicated in Tables 3 to & for the stations of Salmon,
Lemhi, and Leadore. The monthly and annual average values ars shown as

computed from this datza. To reduce the variapility due to the mssine
=

o e B TR S S L

Sampling dates and for the length of the record, a graphical method was

LT AR 4

Used to slso calceulate the mean values and these are also shown in the

i

A LRI T TR
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e 3. Monthly Precipitation for Salmon, Tdaho. (inches)

i
s ‘
,r Jan. Feb. March April May  Jume Julv Aug. Sept. OQct. Nov. Dec. Annual
S
By - - = - - - - - - - - -
% 1,20 .79 .84 700 1.26 1.07 .36 1.57 1.20 J77 1.0t .85 1162
5 .53 .63 .92 - .52 3,12 2.3% 1.02 .21 L8077 44 1121
a7 .10 .06 43 L1700 2048 2085 .48 .35 1330 7 .56 .13 .33 9.124
03 54 .43 1% 26 .93 44 - - - - - - -
g9
11
12
13
4 .31 .35 .19 36 1.87 1.83 .60 .27 .47 62 .13 .23 344
15 .63 .25 .7z 80 1.75 2.13 1.62 .57 .89 L5000 .53 .81 11.30
1% .75 1.04 .30 .87 .32 1.68 1.08 .61 .20 .89 .23 82 g§.2¢
17 .35 77 .91 48 1.4 .43 .15 .05 1.00 04 81 .92  7.59
15 1.22 54 .84 30 43 1,06 .38 1.35 - - - - -
1 - - - - T L08 .21 .81 - .35 .80 -
0 534 20 40 16 15 - - L14 - - - - -
21 - - - - 2.27 1.78 0.12 0.3 .94 24 .70 - -
2 - - - - 83 51 1.00 2.70 .03 .03 .21 51 -
3 - 08 .22 - 1,18 1.90 .70 1.14 0 .43 .88 - .79 -
W40 10 - it - .53 U740 .38 .10 - .35 1.37 -
5 - - .60 L34 .28 2.3 .88 1.09 1.76 .25 .01 .89 -
% .41 59 .43 .72 .87 .28 45 .91 .66 L1000 1.37 0 .60 74D
27 .53 37 .30 27 2,23 .67 .71 .93 2.27 .96 - .33 -
28 1.01 0.12 .65 .33 .13 .57 L] .56 4B .76 Q¢ 72 6.13
9 .32 02 .53 .75 66 .73 L8B4 40 1.04 .16 .05 1.48  7.53
o (72 70 L27 .99 L31 A 67 1.38 1.18 .58 L14 .20 7.53
.30 .22 .62 48 1,51 .47 .46 .07 1.13 0L 2.21 .72 8.20
2 .38 ..08 Q.81 J45 1.46  1.67 .42 - 3.19 - - .25 -
3 24 50 .03 .83 1.35 .27 L3 17 360 1.36 0 .19 .84 5.33
447 L14 .77 .88 .10 1.33 S 46 1.44 .27 .54 7.39
5 10 .03 101.1 .38 .13 .31 .19 T 36 24 25 3.63
% 1,11 .78 08  2.g7 66 2.50 .71 .39 1.1z .05 .15 .17  9.79
7 45 .13 61 .52 .82 1.46 1.44 .05 .86 40 L4100 .63 7.78
8 79 .28 65 14 30 1.60 1.13 .23 .16 - 1.88 .37 .25 B8.84
3 61 g2 1.22 49 1.34  1.0% .89 0 .43 .79 A T .26 8.153
0 101 .70 1.39% 77 48 14 .79 .08 3.12 .77 .89 .34 10.48
L S A 07 42  2.27 1.17 2.55 .%4& .77 1.05 .50 .82 10.93
2 105 47 26 65  3.88 1.26 .08 .37 .22 .48 1,18 - -
2 1.18 .53 .21 77 ss .73 1.23 1.39 .49 .79 .42 .31 8.31
Y .58 139 29 70 1.88 2.29 - 3G .62 .12 .74 .28 -
23 a2 33 06 .63  1.74 1.10 .56 .17 .56 .47 .95 9.02
80 .15 .60 33 1.94 .71 1.15 1.57 2.24 1.54 2,19 1.14 14.36
23 L4400 34 01 1.13 2.07 .33 .71 1.1f J73 -.59 .37 8.11
240 .55 .54 39 2.8 2.30 1.58 .49 1.09 49 1,17 1.83  13.83
-08 .27 .34 27 2.11 .06 .12 .35 74 L4470 .15 5.53
51 L1400 .56 39 19 1.33 25 1.05 1.39 .29 1.01 .64 7.77
w55 1.32 .35 40 1.23 - 24 1.09 - 73 .63 .68 -
33 1,21 1.15 - 1,63 2.10 9] .35 .07 T .08 42 -~
Los .79 .29 1.13 1.36 2.2% .05 .33 .18 07 72 21 8.41
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Lot

Feb. MMarch aApril HMaw June  July Auz. Sept. Oct. XNov. Dec. Annual

- - - - - - - - - - .17 _

.64 83 2,04 1,14 1,49 L4 T8 LA L4200 1011 1043 12.70
75 1.23 .14 I.44  1.86 .75 1,17 L46 .92 L34 L42 10,52
.06 18 42 Sh5 1097 .67 .50 .84 L3 1.00 1.13 7.38
L2300 1.4 10 .o .29 L33 L4l .02 1.0z A5 1.07 7.35
.63 76 1.33 .02 1,21 2.4 1,40  .0% 1.84 .80 1.39 L.70

z  L1.01 A3 89 1.01 .86 1.38 .8z .87 36 .90 70 .93 5.01
L4200 299 431 L1z C412 672 .878 366 328 510 339 .33a 3.055




Fab March April May June July duyg. Sept Dot Nav Dec Anpual
- - 1.05 1.98 3.23 20 1.52 .83 .55 - - -
- - - - - - 70 .35 .62 05 LBl -
.19 L 65 1.21 .20 2,10 2018 .36 - - - - -
.h5 .79 1.33 1.91 1.73 1.12 52 .48 1.07 .03 .30 1.0
L34 1,00 1.66 1.51 - ~ - - - .92 L0 -
.52 L3¢ .98 .60 L4535 .99 1.64 1.53 1.03 30 . 1h UL
. G4 - 1.25 - .20 .03 10 25 .91 19 1.s7 -
L5000 1.52 ) .35 - - - - - - - -
- - - - .17 1,19 Z.4% L3 2 - .ha -
35 .35 1.63 2,18 2.01 g0 .50 .15 . 29 - -
20 .95 .34 LA4 12 .78 LG 74 .83 36 1.05 S
L1 60 - - 2.93 1.0% .58 2.26 L6 300 1.33 -
- 11 - - 06 - 73 - - ~ - -

No Daca

pLigEa 71 1.16 .60 1.32 1.04 76 .81 73 .29 .83
27 426 412 1,337 Lwe  .590 772 811 3040 173 620
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able 6. Monthly Precipitation for Leadere, Idaho. {(inches)

S
ar  Jas. Feb. March april May  Jume July Aug. Sepc. Oct. Nov. Dec. dnaual
-
g4l - - - - - - - - - - - - -
542 - - - - - - - - - - - - -

43 - - - - - - - - - - - - -
4hé - - - - - - - - - - - - -
345 - - - - - - - ~ - - - - -
547 - - - ~ ~ - - - - - - - -
948 44 L43 34 ol L.80 z2.07 63 43 1.38 62 83 1.1i8 .oz
343 60 .32 .40 - 2.47 29 82 11 1.00 24 .34 56 -
1950 - - - - - - - - - - - - -
1951 57 62 ~ 51 1.54 47 9 1.50 .08 - - - -

1952 - - - - - - - - - - -
1453 L5 G647 .56 1.94 .94 81 .73 .82 43 39 87 -
1054 085 .132  .099 070 480 930 .180 774 .668 269 346 L4338 -

Monthly Precipitaction Inches
Leadore No. 2, Idaho

63 - - - - - - - - - T .35 .07 -

| 813 12 .10 T T 30 1.21 .08 .15 .8¢ L3120 L4406 3.67
567 LA L33 .93 1.34 51 2.6 .61 .13 .30 1.28 .59 .44 0.4
38 1.20 0 L 40 28 1.46  1.50 .30 2.17 2.1 .17 1.49 80 .42
1569 .50 .20 .07 .17 .80 1.18 1.17 .23 .87 .47 .48 .20 6.16
470 400 T 50 .82 1.24 1.04 1.09 1.03 .71 311,37 .20 -
371 42 .10 .10  1.04 1.49 1.51 .03 1.00 .89 .66 .73 .95 8.97
40 80 T 32 .23 1.42 1.06 .58 1.1& .83 1.0l .25 .19 7.63
473 .30 T 40 .92 L34 2,05 .87 .62 .35 17 .87 .61 7.90
44 T .19 .75 200 1.52 .20 .40 1.2 T 1.19 7 .55 6.21
ME L& .03 28 1.31  1.57 .36 1.12 T .03 1.24 .20 2.13  8.31

% TS G ] 700 1.1l 1.30 .63 .86 .82 .68 .66 .36  7.99
G .319 173 .281  .486  .488 .699 .418 655 .558  .456 442 398 23529




The frequency distribution of the granhical values are plottad

o

in Figurss 5 to 16 for esach month. Indicated by arr ws on the graph ar
[=- y

the values of the mean, the mode (maximum frequency), and the 20 per-

O
=

cent probability (chance o happening once every five years),
valuss will be used later onto estimate consumptivé use but one should
use cauvion in using these figures, particulariy in the Lemhi angd
Leadore areas because the record is not of sufficient length or com-
pleteness to estimate long term averages with great confidence. For

105 were taken during Julv-MNovember

a1

this reason additionzl msasureme

1976 by the investigators, hoping to establish a correlation which would

o

provide greater confidence in the estimated monthly temperatur

'
‘_1-
cl-
3
}_.J-
O
=

Plotted in Figurs 17 is an accwmlated monthly preci
curve scmetimes referred to as a mass curve, Each of the three fre-
quencies noted above ars shown. It is to be noted that the mean values
give maximum precipitation oceurring during May, June, and September.
These peak precipitation periods ars also reflscted in the peak runoif
curves as will ba 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 basin, To obtain this estimate, the
rainfall map preparsd by the Weather Bursau in 1965 for the Stzbte of
Idaho was used. This has been reproduced for the Lemhi basin in Figure
18, The aresa between iso-lines was measured and ths prescipitation de-
termined by multiplying that area by the average rainfall in that area.
Summing these values over the entire basin gives the following resulis:

Total average annual precipitation = 15,53 in. {1,055,000 ac.ft.)

Precipitation above gage at Lemhi = 15.76 in. (751,300 ac.ft.)

]

Precipitation below gage at Lemhi = 14,98 in. (303,600 ac.ft.)

Precipitation abova gage on Texas Creek = 10,58 in. (54,100 ac.f.
} 39 gag L
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3

The precipitation which falls upon the land is disposed of in a

varisty of ways. Parv of the wmiter stays on the land surface until it
1s evaporated back into the atmospheres; part tenetrates the szoll into
the root zones of the vegetation and is transpired back into the atmos-

phere or storasd in the tissues ol the plants; part percolates desply

inte the soll and forms the growmd water which may then move to the sur-

ot
o
jny
I

facs gtreams, be purmed out and itranspired by vegetation or exi

oL

ig left over after all thssse other

{8
H
i
:Z
I
D
lAl

hasin uwnderground. The wats

nrocesses have taken thair to0ll flows in the stresams and is

verted as irrigation, domestic, or industrial water,

as piver flow.

River flow in the Lemhi Bzasin 1s measursd at gaging stations at
Lemhi, Ideho, and at Szlmon, Idzho. One upper tributary stream is
measurad at Texas Cresk and sowme sporadic measuresmenits have been mads
at Big Sorings Creek, As with the meteorological measursments so with
the river measurements, the rzcords are not complete. The station at
Salmon was discontinuvsd in 1942 and the Lemhi and Texas Creek stations
did not begin until 1955 and wsre discontinusd in 1963. Because all
meaguring stations are within the same bagin, ons would expect a con-
sistency betwsan records. This is demonstrated by the plot of frequsncy
di stribution for the thrses stations as shown in Figure 19. The fach
that the points a1l fall on a straight 1ine indicates that the meteor-
ological conditions in the basin affect all streams in z similar manner,

The gaging station records at Saimon and at Lemhi do not covar
the same time period so cannot be directly compared, but the averags

verage flow aof

513

flow during the period of record is of intersst, The

Lemhi River at Ssglmon, Idsho, is 178,000 acre feeb., This 1s 211 that
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-

remains of the 1,055,000 acre feet which fell as preeipitation. The
difference of 877,000 acre fast has been disposed of through the processss
of transpiration, evaporation, and underground ocutilow,

One of the important things pertaining to this study is to as-
certain if the existing records, as imcomplete as they might be, can be
uzsed to make Judgments about the effect of nigh irrigation rates upon

river Tlow. ostulated, and perlsps even observed by those who

fatd
b
i )]
i

have been acquainted for a long time with the that heavy irrigziion

whe season. create river flows in the late

i~

rates in the early part o

N

ars benelficial to downsiream users. If this is true 1t
should be reflectad in the records of stream flow., Sincs the gage av
the ratio of these two flows should be nearly constant excspt as medi-
fied by snow melt or irrigation diversilons and return flow. The plot

of this ratico is shown in Figure 20, Ths high value of the ratio in
the months of May and June means thabt snow melt is affecting the flow
at Lemhi rmch more than it is at Texas Creek. This is to be expected
due to the larger drainags arsa and more NUMerous tributaries contribut-
ing to the flow aft Lemhi, The values for July and August reflect the
normal recession as the ground wabter, increased Uy the snow melt, re-
turns to normal. The interesting thing in this plot is the departure
from the recession curve occurring in the month of September. In this
month diversions ars expected to be down, crop transpiration down, and
thus return flow if any to be up. This return flow would apply more to
the area below the Texas Cresk gage and thus the ratio would increase.
That this occurs, as shown cn the plot, is confirming evidence that
heavy irrigation apulication rates are beneficial to the flow in Lewhi '

River. If return flow were not present, the hsavy irrigation diversion
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rates would reduce the flow at Lemhi proportionately grsater than it

d the ratic would bhe smeller,
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The flow hydrograph for the three gazing stations are shown in
Figures 21, 22, and 23. The pesk runcf? period oceurs during May and
June and regresses during July and August, Tt will be remembered that
May and June are also high precipitation months aLd-that snow melt

11y occurs during this period, The regression during July and

Stall

ja

fugust is due to the drainags of the ground water after the snow melh
pericd has ended., The small peak cccurring in September may be a2 re-
flection of the increassd prscipitation during that month, but could
also ba assoclated with a reduction in irrigation diversions if such

k]
fhd

i
8]

occurs. The fact that the pesk occurs both in the Lemhi gags and
Texas Creek gage would imply that precipitation is the strongest cause
and our previous snalysis using the ratio of flows is still valid. The
increase in the ratio during September is czused by soms increase in
flow to the river below Texas Creek which is linked in some manner to

return flow and reduced conswmtive use in ths area.

Temparature

Plant growth rates and water evaporation rates are both depend-
ent upon temperaturs and therefore water requirements are similarly
dependent, Temperature rescords, again, ars not good except at Salmon,

and to extrapolabtes the Salmon temperatures to the upper reaches of the

valley would induce large errors. The few years of record available at
Leadore indicabe a mean annual difference of about 7° F, when cormarsd

with Salmon., The tempsrature records available are shown in Tables 7

to 10C.
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7. Honthly Temperzture for Salmon, Idaho (F )

Jan. Feb March April av June July Auwg. Sept. Qct. Hov. Dac. Annual
26.8 25.5 40,2 LY & 37.2 61.4 B6.9 HK4.T7T 360 46.6 34,0 15.0 45,1
17.7 31.8 39.8 5204 32,1 37.0 R3.1 67.4 5.6 48.2 33.84 22.7 4501
9.2 26.% 40.3 7.0 8.4 37.6 67.6 64,2 357.0 42,4 28.0 17.% 42.2
6.6 22.4 27.0 43.3 50.8 58.2 V0.9 465.9 60.2 46.0  36.0 36.3 404
24,2 23.2 .6 5406 52.4 7.2 67.8 52.8 = - - -
- - - - - - 1.6 57.4 59.4 41,2 30.2 5.2 -
15.6 27.8 33.s 41.4 51.4  36.4 63.5 - G402 - 24.8 -
22.6 26.1 41.6 £3.12 36.1 64.3 70.2 66.3 55.0 5.1 35.4 23.2 46, %
3.4 15.2 9.0 435 53.2 63.9 68.5 63.83 359.7 50.% 32.8 22.2 4301
26.9  20.4 35,2 4504 33.6 38.6 70.2 66.8 859.0 L4 4 - 9.5 -
.4 31040 3303 w3 56.9 50.46 4B.4  H3.4 3504 LR.5 32040 10.0 43 .1
23.2 31.3 37.5 48,6 56.5 63.3 /0.0 63.5 553.8 &2.7  31.7 28.06 -
1926 12.5 28.8 37.9 i8.04 53.8 63.1 6&.3 63.0 49.4 45.6 4.8 23.% A
1927 20.9 9.6 38.7 £4.7 31.7 62.3 .60 B63.3 3506 55.1 - 15.3 -
1928 18.5 18.9 34.5 43.9 59.2 3B.0 63.6 H4.0 53.6 4.7 32.0 18.2 8209
1929 12.6 15.4 37.6 43,4 52.2 83.2 0.3 70.2 35.7 45.7 25,8 30.5 53,7
1930 6.4 30.3 37.2 51.4 4.7 82,6 0.6 69.5% 33.1 3.2 29.6 15.5% 55,0
1931 18.6 21.1 34.%9 L3, - 63.0 70.4 58.2 57.5 15,8 2&6.6 160 -
1932 - - - - - - - £3.2  56.0 3.4 34,2 1A.0 -
1933 20.8 12.8 35.8 4304 9.5 63.2 70.4 64.9 3544 9.3 33.3 32.h 5405
1834 30.0 36.0 43.7 52.2 9.3 61.3 89.0 63.83 54.0 L7.h 3904 2200 48,3
1935 24,0 27.3 34.5 43.0 S0.4 6l.1 64.3 65.3 538B.3 42,2 27.3  17.9 43,2
1935 14.8 16.2 33.7 £6.2 38.2 52,9 F1.4 8.5 - 5.4 25,6 2007 -
1937 3.2 022,04 36.5 3.1 54.9 5%.3 70.1 63.0 38.3 .10 3407 2505 4302
1938 19.32 27.3 3s5.9 - 52.0 60.8 - - 61.4 45.0  29.2 24,3 -
1839 - 19.3 35.9 47.3 55.1 57.0 - 64.3 36.1 45.5 31.8 30.3 -
1940 17.2 27.1 40,1 46.7 36.4% B4.6 68.3 67.2 7.3 47.2 26.6 24.2 45,3
1941 18.%1 23.6 39.9 54,7 54,8 A0.3 66,5 B4.4  49.3 43.4 34,3 15,2 45,0
1842 8.95 1l4.6 30.Z2 46.1 48.4  35.9 67.7 - 56.5 45.5 - 21.3 -
1843 14.3 20.8 26.7 43.7 £8.0 56.35 A6.2. 63.2 57.8 7.3 33.2 19.9 42.0
21944 11.2 27.6 - £7.1 54.5 58.2 - 64.6 57.8 49.5 31.7 - -
- 33.3 - 43.0 53.9 w - 67.4 54.2 48.2 31.6 21.6 -
- - - - - 61.7 £9.1 6B6.1 54.1 - 63.5 25.8 -
14.3 30.5 39.7 £2.8 37.4 56,3 68.0 64.6 56.1 9.6 31.9 23.6 4406
22.3 27.9 34.1 443 54.0 63.3 63.8 63.83 50.3 44 .7 31.34 3.6 42.9
-2.4 23.2 37,2 47.7 56.0 60.2 66.7 66.9 57.3 40.2 36.4 2301 2.7
19.4 31.0 36.7 44,1 506.8 59.8 67.1 63.7 56.2 50.1 33.6 22.5 44,8
27.2 39.0 43.9 4.8 71.7 - 39.9 82.3 - 58.8 - 32.0 -
29.9 18.9 26.0 - 56.1 AL.5 86.5 66.6 60.0 47.3  26.2 23.9 -
34.3 30.7 33.9%9 43.2 46,5 583.1 692.6 65.8 59.7 47.3 6.7 25.9 45.6
28.6 - 39.1 47.3 55.0 56.3 6#8.5 63.3 56.8 4.5 38.3 19.¢% -
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Feb. March April Mav June July Avg. Sept. Oct. Yov. Dec. Annual
16.9
29.8  34.7 43.8 53.9 3%.4 68.3 70.8 53.8 44.0 33.8 16.8  44.3
24.8 40.3 3.9 54,1 £3.% 6A7.6 $£9.3 54.4  453.7 32.4 17.6 G404
28.9 37.9 44.8 56.1 63.2 72.0 69.0 57.3 £8.0 35.1 29.5 46.7
33.7 37.¢6 47.4 51.5 67.4 71.2 653.7 59.5 47.0  36.1 254.5 46.3
22.8 34.0 0.7 31.4 59.1 72.1 64.9 38.2  46.7 30.9 28.3 £4.%
#0650 4406 33,4 A2.6  T0.24 67.94 36,88 4633 33.60  ZLTY £5.75
4,286 1564 2.412 LETF 345 2340 2.52 0 2471 1516 2077 5.48 L7063
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9. Monchly Temperature for Lemhi, Idaho., (F7)

Jan. Feb. Mavch April May June Julv Aug. Sept. Oct Nov. Dec. Annual
- - - - - - 60.2 321.4 44.6 34.3 13.0 -
19.5 31.8 37.1  48.5 48,4 532.2 58.4 6402 - - - - -
10.0 de.s 38.8 43.1 44,4 53,0 bX.6 59.6 352.0 38.6 26.0 1a.1  39.2
14.0 23.4 24.0 38.6 47.0 53.6 64.0 62.6 56.4 41.0 36.0 34,1 41.2
21.3 19.3 34.2 39.2 47.3 60.7 62.6 B0.5 53.4 45.7 - 2.8 -
2.1 22,2 - 43.9 - 39.3 55.5 - 56.5 36.3 26,0 10.0 -
8.4 23.0 28.6 36.90 47.2 - - - - ~ - - -
23.9 20.2 I9.56  4l.6 48.8 54.6 £5.4 60.6 36.2 42.0 31.2 17.9 51.0
13.4 30.0 Z6.7 40.8 5i.2 56.5 62.8 61.0 53.0 43.6 9.0 12.2 40.0
21.9 30.2 36.9 - - 57.0 65.6 359.8 53.1 38.9 33.4 24.3 -
4.6 27.5 37.8  46.1 - - 69.2 - - - - - -
17,81 .45 32.6h 4199 G076 3583 &2 68l.0e A .25 2087 1608k -
g 4,337 4.435 3.4%4 0 3,908 2070 3137 29% 1183 L9 3.55 4019 7993 -




sble 10, Monthly Temperature for Leadors No.2, Idaho. (F?9)
T
Yazn Jan. Teb. March April ‘ay Jun July Aug. Sepc. Oct. Nov. Dec. Anpual
- - - - - - - - - 44.2 34,7 22.5 -
18,3 20.4 30.1 36.6 4£G.9 54,3 R3.7 BLl.1 35.5 40.3 9.7 16.8 39.5
0.0 21.4  26.7 32.5 45.1 53.% £3.4 H2.9 53.7 41,5 27.8 13.C 38.7
13.6  25.0 33.0 33.9 43,3 3407 52.0 36H.4 4901 0.3 25,1 15.7 37,7
9.4 18.2 22.9 40.5 49,7 53.2 0.3 62.9 33.7 34,1 28,7 Z20.6 35.7
19.2 26.6 26.7 32.4 46.9  35.9 63.1 62.7 4T7.4 35.3  29.8 14.8 -
7.7 0.5 22.6 37.5 4.4 53,7 HL.3 B4.4 4BLT 37.3 28.0 1.2 17.6
15.4 20,8 34.9 36.5 45,8 37.1 60.5 60.9 48.2 39.8 - 8.1 -
1.1 20.3 - R 47.8 36.3 62.9 60.7 531.3 £3.7 29.3 22.2 -
15.0 24.5 30.0 41.1 46.5 39.9 62.4 37.9 531.4 43.0  30.7 15.8 &0
15.0 19.%&2 27.5 32.5 44,3 52,7 64.5 353.1 51.6 42,2 20,2 25,0 33,5
% = 15,49 2171 28.%7 35,94 4562 55,18 E2.41 60.8 516 0082 1/.3 0 1% ».3
g 2.92 2.713 4171 3.372 2079 20189 138 2.5%%  2.968 3.3 2,43 5089 958




: 5 2 . 3 3 Ay e % PN
One use of temperature records is to determine ths lang of th

growing season. Normally this iz thought to be thav period betwsen

xilling frosts-~the last in the spring and the first in the fall. What
censtitubtes a killing frost depsnds upon the sensitivity of the par-

A

icular crop being considerad. Soms plants fail to rscover afier a

i

o} . . . . , . . .
2 ¥, frost while others survive 26° ¥, frosts. Some plants continue

(we

to grow despite nighbitime frosts Lf daytime temperaturss excsed certain

mindmm temperaturss above freezing.
Lhe principle crops in ths Lemhi Valley generally support a

.
and grasses)

53}

limited to hey (alfalfs
and pastures (grasses). Scme grain is also grown, but the crop is nob
usually a late ssacson user of water and not usually terminated by frosts.
Since mountain meadow pastures predominate in the Lemhi Valley, it i=s
this crop we will consider in determining length of growing season.
Meteorologists contend that grasses will exiibit some growth whensver
daytime temperatures exceed LOY F, A task force from the USDA Agri-
cultursl Research Service and certain Rocky Mountain universities
suggested that whers mountain meadow pastures are involved that any
day whose maximum temperature reaches 50° F, or above be considered a
growing day. Using ths racord for Leadore, Idaho {(Leadore No. 2

which began in 1965), the frequency distribubtion of those days having

temperatures 50° F. or above were plotted for sach monmth, Figures 2L

t0 35, Again the arrows point fo the mean value, the mods or most

b

likely value, and the 20 percent probability valus, These values are
then summarized in the gragh of Figure 36 when the growing days abovs
50° F, are accumulated by months., It can thus be seen that the growing
season begins in March and ends in Novemper with the most likely length,

L

that is the length that will recur most often, is 196 days; the averags
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growing season length would be longer for the warmer arcas of Lemhl and
Selmen,
Consumptive iss

Using the records for temperaturs, pracipitation and growing

season, we are now ready to anaiyze thz potential consumpltive uss in the

basin, The potentiszl svaporation can be approximated by the Blansy-

Criddle Tormula:
T =k ol ars
?OO
U = evaporation or iranspiration in lnches of water
o = percent daylight hours
T = average monthly Temperatures

kX = 2 constant dependant upon Crop

Using the graphical valuss of mean femperaturs mentlonsd prav-
iously, and assuming k = 1.0, graphs of monthly U wvalues have been

plotted for the three stations and are shown in figures 37 and 28,

5

Plotted on the same graphs are thes graphical mean valuss
ticn determined st the same locations, Swmming
location gives the potential annual svaporation rates: Salmon--47.0
inches, Lemhi--Lh,35 inches, and leadors--L2.15 inches, Subtraciing
the precipitation for the same period gives annusl net use facltors ol
Salmon--38.18 inches, Lemhi--35.13 inches, and Leadore--23.51 inches.
Using these same graphs and calculating the use during the growing
season for the mountain meadow pastures at Leadors gives 36.2 inches.

4.

ives 28,7k inches and multiplying by =

iy

o)

o

k facbor of 0.85 gives 24,13 inches which compares with the valu
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used consumptively gives a headgate use of 3.31 ac.ft. ver acre at

the water is consumsd widch brings

I} inches

Consurpitive use - 33.2

)

ffactive precipitation - 2.8L inches

Net use 30.50 inches
Headgate requirement @ 60 percent use - 50,83 im. - L.2L ac,f%,/ac.

@ 20 percent use -152,50 in. -12,71 ac.ft,/ac.

These czlculations are for conditions as they exist on ths

averzgze at Leadore, Idsho. Uses ab Lemhi and at Szlmon would be 10 o

T

15 percent higher than values showm for Lezdore.

Groundwyater
The other means of disvosing of precipitation not discussed

202

as yet is the groundwater, This is mentioned primarily because it

5




Bt

of water il surlace use should be curtailsd, The groundwater
only supplied by precipitation that enters directly into the ground but
also by ths residual in the surface sitream which iz diverted in the

process of irrigation, Abundant groundwater is evidenced by the shallow

e

water tebles and permanent pastures which berder sach side of Lemhi

River as it meanders through the vallsy, 4 zood portion of the ground-

:

water probably exits the basin and conftribuizs o th ow ol Dalmen
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is outilow cannct
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River below the gage at Sdlmon. The magnitud

be approximaited with the limited daba availzhis,

Depletion

the water transpired by the agricultural crops is often referrad

to as depletion, it being assumed thabt such water doss nob condenss

basins., Be-

Q
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ot
5
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within the same basin, but is transp
cause the agriculiural plants traznspirs at rates deterningd by the

temperatures, a maximum depletion exists within the basin which is

¥

limited by the total area of cropland. Irrigation practicas can reduce
this depletion by failing to provide sufficient water to match ths
transpiration potential, bul irrigation practices cannot increase this
potential deplation. Thus increasing the so-cailed irrigation "effic-
ieney" by just meeting the transpiration potential (100 percent effic~
ient]) would deplete the water system in exactly the same amount as
with an irrigation "efficiency" of 10 percent, Whether the sxira water
diverted at 10 percent remzins in the basin depends on the underground
flow characteristics. Based on an irrigated acrsage of 55,000 acres,

the annual depletion from the Lemhi River Basin is about 161,000 acre
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Results of Additional Measurements

Dye Tagh

In order to confirm the suspicion that the- excess water which
was applisd on irrigatsed lands near the headwmters of the Lemhi River
would reappear as strzamflow, rhodamine dye was appliad at three loca-

tions. Ons was on the Jack Powsrs farm, one on the Don Petersen Farm,

and one on the Fllsworth farm (Figure 39). At the sitzs whers the dye
was added no direct swrlace route for the smier to the river wasz khown,

Sufficient dye was added over a veriod of time, 2L hours or longer, at

concentrations in the ditcr or canal hetwsen 100 and 20C perts per

billion. OSamples wers taken at all sites orior te adding dys to aszess
the naturzl flucrescenca. Two sites wers sampled daily on tha Lemhi
River, The first site was at Lemhi and the second siite was at Salmon
for a period of {ime between two and three months, 23 July 1376 to 25
October 1976,

The first traces of dye appeared in the Lemhi River at Lemhi 2
days following application (July 25, 1976} and continued to zppezr in-
termittently through October (see Figure L0). The zmounts of dye
appearing are very high percsntages of those added indicating the ra-
tuwrn has a very high efficiency.

Although some dye appearad very rapidly after initial applica-~
tion the peak dye flow occurred sbout six weeks after and receded slowlj
for-another six weeks and had not entirely left the system when sampling

0y

was, discontinued, Return flow would De expected to follow a similar
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Radiztion and Temperaturs Measursments

{This section %o be submitted later when dafa is fully analyzed.)
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Surmmary =nd Conclusicns

The following points are established as a2 rezult of this in-
vestigation:
1. Because of the geographicel and hydrologicel ssiting of the

Lemhi River, regulation o

tizl crep transpirabtion besls wuld beneflt no ona.
2. Salmon River belew the confluence with the Lemhi Riwver is
many times larger than the small potentizl agricultural use which mizghy

bacome dependent upon its flow, thereiore any changs in the flow of

Lemhi River, greater or smaller, couwld in no way adverssly al
Salmon Users.

3. Users of the lower Lemni River are dependent upon late
seascn {low to mature their crops

i. Return flow from irrigaiion practicss in the upper Lemhi
River system comtributes substantizily to the late sezson flow needed
by lower wvalley users.

5. Soils in the upper Lemni Valley hava such a small water
holding capacity that freguent applicavions of water ars nseded to pra-
vent plant siress.

6. The only way irrigafors in the vailey could increass the

ratio of water applied to water used (“afficiency") 4o a value gpproach--

ing 60 percent would be to install sprinkling systems.
7. The productive capacity of the soil would not be increased
by reducing the total water applied, therefore sprinkling systems ars

an added expense with no additional economic return.

]
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. In the svant thes court should decide fTo impose s

s

M

logic data,
¢. Comsumptive use requirsmenis should be hasad on mountain

rasses which have a growing season of 245 days or lengzer and requirs

Eal

water over and above that supplied by pracipitation in all months from

March through Hovenber.

SN 4 o 3 [N N o PR, S, PP M - -l
10, The sstimated conswmptive use requirament for grassss at
- -
Leaders with uss ratios of £20 psresnt and ubtilicing only silsciive

materials, sof

venting piping, may give egual or grealter rzturns per unit of wmter

) LR P B Ty o rerr e o T - Y B T P s (4
requirsment, the valus suggzested by the Department of Wabter Admine

diverted than consumptive use, and should be so consgidersd in any water

rights adjudication procedurs,
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Recommendations

1t would be to the advantage of the Department of Water Administ-
ration and to the banefit of all Lemhi River water users if paragraphs
4 and 5 of the findings of fact and paragraph 7 of the conclusions of
lav were deleted complately from the provosed findings of water rights.

It is reccommended that such be done.
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