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My. Jim-Herndon
Lemni Mater Users

s PO Box 739

Salmon, idano 83497

R Dear-Hr. Herndon:

This firm in conjunction witn Wiser irrigation Service of
Surlev, luano, began an intensive investigation of irrigation
practices and hydrolooy in the Lawiii Valloy avout March 1975,
The attached report s the result of that stndy.

Several quastions wora raised uoon review of tne proposed findings
of water rignts in the Lenni River Basin submitted to the 7th
- dudicial District by the fuaho 4ﬂ"artmen- of tater Resources.
item Vour unger “ri"‘“nac of Facth states {hat tie 1rixgat1on
, yater recyuivem:nt nn the fleld sead gate iz found to be 3.0
= acre teot poroacre perocolondar vears That cuonject will e
S addresscd in another portion of this reporc. Additionaily,
under item five, "The dormal Irrication Season™, was found
Lo bo from Aoril Jst to Hovewnsr lst of each year. 11 flocd
water applicaiions wire to be aco-pted as vepeficial uses and
subseguantly water rigats, this drrigation season is far too
short and shonid bhe axtended, wspecially curing the spring
y montns.

o

5

L4

[tem fourteen aduits by inference ithel the application of "high
. or flood 4aLLrs” during the months of May and June ic a ben=fi-

cial uvse and also adiits to the fact that tne practice has been

commMmn on A “istuvica1 basis. The con-iusious of Law, item <ix,

refers opacifisally to tha practice of ¢iverting flood waters

out Timiss that practice under two conaitions: {a) Tha watars

to e divertod are applied Lo a heneficial use, and () The

oxisting qlarfifisd rights--including future appropriations of

water--are first satisfiod. To me, this is roreiy 1ip service

to tau Feior statoaents of the Departeent that this diversion of

e hign water or ficod vater will o rocognized as a historical prac-
tice and that wator righte 111 he aranied tor such practicas.  frem
513, sqbseat3cn fo%imits sach diversion (o honetricial usos. Unfor-
e tunat : this wyvpe of diversion is wnious any has never sSoen

SPLECIATAST IR

s U D EWATER MY DROLDGY /P WATER RIGHTS JiWATER VWELL DESIGN CGLOTHERMAL BLSOURCTS




Mr. Jdim Herndon
Fage

Yy I 378
danvary 20, 097

speci Meally accounted as Leing a bereficial wse. Subsection B,
Lo me, torally eliminated the establishnent n1 a vested water
right vecause of the phrase, "including fiture appropriations

of water". Tihis is to say that any subsequent privats ; state

or fedsral appropriation of water for any -purpnse, including
minimun stream tlow, recreation or intar-basin tran%fnr vwould
toke precedant ovar the diversion of flcod waters

ihe dlaws onuncrated above are those questions that [ feel are
pertin®zit to taz propler and that have a siarificant bearing on
tie futurz of wator use in tie Lemhi Pasin. T4y report following

will address the gealogic make-up of tin vallay, the hydroleogic

setting aad whil nappans 'to water either when it is applied to
penches oroto cron ‘gnd adjicent to the Lesni River. Information
included within tie repnrt will shew Liab even (hough water HERY

he ep,;:uf L0 Crens in oroess of toe ~oncumpfiv0 1rr'"afion re-
i iL tiere s ne actual diminishnr st 6F watar since the

exces» ;
moves in.

reaglates doyneard, enters oo grapnd water vctem and

he Lemni River at a later date, ax“" mtine Jow
smper ; Gws. o 1 othiak the only 1ogical cision tne court
can wmaxc i Lo allow whatever figure we feo 1J Jdnqu11v for
irrigation of crops and that the application of high water or
flood water to venches and crot ifand in the oa rly part of the
FRAY WoL o DO orecoguized as oo Denoficial uss. it is e sentially
the sare a0 artificial recharee to b orouad water system,

powildl deak forward to hearing from wou withgregard to tae next
actiotin we need to take prior to the hearing.

”“r” Lruly Vour‘

S /4//&47’/%%«_

Snerl L, Chan

< {On]bu](‘\ﬂ.b
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LEMHT RIVER SAST

Introduction

The Lemhi River Basin, lncdted in north-east central Idaho,

i

is formed by the conflucice of 16-mile Creew and Texas Creek

near thie tewn of lLeadore. The viver flows norchwestward at

| ' ' g a meéndéring ciiannel which lies in-o flood plain ranging from

§ ' 1. to 1 1/2 miles in width. 1t is hounded for post of 1ts

| length by flat, Tow-lying torraces ranging from 50 to over
200 feal in heignt above the vailey fleer. durarous alluvial
fans—formed by tributary ctrears inoruds into the vé]]ey‘af ‘
several locations. he upper valley, wiich ranges in width

‘ from 4 to 8 mijes, is flocred by coarsa alluvial and glicial

B!
1
1

. outiash material. he primary use of water in the basin is
for dirrigation of agriculiural Tands. inere £xists ahproxi-
mately S0 to 53 thousiand acres of lang in e valley wiich
is irrigated av the present timo. Domestic and stock usage
ranks cecond i the magnitude of water diverBed.

The purposes for this investiga®ion and ronort are:

(1) to decermine the gecloaic mare-up of the river basin
(2) o determine the hydroloygic sziting nf tne vallay

i (3) to determine the velationsiiv poetween ine surface wator

and orounc water sysﬁems in the Lawni River Basin.




Veyetation

The Lemni Valley is scantily covered with sagebrush, a few
cacti and various weeds and grasses. This vegetative cover
does not reflect so much the condition of aridity as the
inabilityv of the so0il to retain water in sufficient amounts

to suppert nore avundant vegetation. In places the valley
haéka‘éguided1y “dnsert” appearance.' Along the better watered
valley bottom and watarcourses, Urus ancd trees grow in pro-

fusion.

Tne mountein slones are covared to a greatar vytent with sage-

Srush and measses and avergreen troes eppeay on shielded north

clopss.  Arcas underiain by the oldor roces supyport trees while

the yuuiger botter drained volcanics support little vegetation.
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Geology

The Lemwni River Basin is bounded on tne northeast by the
Bitteroot Range and on the souvthwest on the Lemhi Ranga,
both of whicin approach altitudes of nearly 11,000 feet
above sea lavel. An clongate ridge of sediments vrotrude

into the valley at its head near Leadore which has the name
i -

‘Middle Ridge. The Ridge separates the two crecks that form

the main -stem of the Lemhi River. lliddl2 Ridge and the
mountein ranaes bordering the valley all have a northwest-

southeast trend which is parallel wita the regional trend

in north central Idano. The upper-end-of the-valloy Ties

at-ahout 7200 foet above sea level of the river and slopes
noronvard to asoul 3700 feet above sea tevel el the mouth

of tae river.

The rncks in both mountain rangas consist chiefly of dolomite,
quartzite, limestone and payllite of Precanbrian and Paejeozoic
aga. Although joints and fractures penetrategtnz rocks tney
are generaily of low permeranility and have nistorically pro-
vided Tow to very low yields to zfﬂls penetrating them. Tuf-
faceous sedimentary deposits of Tertiary age coverlie seme of
the oldei rocks ab some places in Lhe mountains and underiie
all of tie remni Vallay., Tnese depesits are exposed on both
sides of che Lemni River in a narrow intormictont bDand parallel
to toa viver noarly all of ihoe way Lo ths town of Salmen on the

north. Catailed geologic mapping, (Anderson 1307), aoenlogic
cross sectionn, {Anderson 1961), and an invastication conducted
by £. G. Crosthwmaite of the U.S. Geological Survey {open file
report, 1905) demonstrate bevond & reascrabia coubt that these

Tertiary sediments underlia nearly all of tne Lenhi River Basin
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at a shallow depth. Typicallv, theso sedinents consist of
shales with sandy lenses, silty shales and soma conglomerates,
all containing bentonitic clavs.  Such rocks are typically
quite Tmpermeable and yield very little water o wells or
allow vnly minor amounts of ground water to flow through

them.

The valley floor is composed of coarse to fine sand and
gfavef% and overlie the Tertiary sediments discussed pre-
vicusly.  Thes2 doposits are velieved to be relatively thin
aithough no data has bheoen discovered to give a definitive
Fhiciness at aay particular location in the va]]ey. The
terrac2s adjacent to the vailey floor are compnsed of coarse.
gravels, sand and silt. These denosits were emplaced when
the Lersii River wes at a digher-elsvation tnan at present
nd are essentially remnants of the old flood plain or
reworked alluvial deposits from Trituatary streams. The
rock material present is thet in tae mountains that has
veen eroded and deposited througn the various iributary
streams.  The generaily coarse naturc of thaeso dennsits
provides great permeedility and thay yie]dafetcr froely
to properly constructed wells. The maxiwum thickness of
these deposits is not bean quantified bu! ab o Tocation
m tne valley were they obseryed as pbeina pore than 200 oy
200 feet thiick.




Hydrology

surface datay

The Lemhi River is the primary drainage from the Basin with
Hayden Cresk next in siza. The U.S. Geological Survey has
gaged tne Lemhi River for a number of yecars both near the
town of Salmon and near Lemni. These gages allow interpre-
tationcof the flow cnaracteristics of the Lemhi River and
also an assessm:nt of the total quantity'of outflow from
tne Basin for any given period. inat data is available

and on file in several publications from the U.S. Geological

Survey. 3Bascd on tho periad of record at both gaging stations

the-highest flow occurs during the first part of June primarily

because of snow m2lt of the bordaring mountains. Voluminous
discharge continues from mid -June to duly but generally does
not excend wore than a few wecks. Howover, high flows, those
above 9uUli cubic feet per second may last from 10 to 12 weeks.
Low flow in the river, those less than 5300 cubic feet per

second wusually occurs during the month of Aucust and the first

part of Septemhor. These peak flows and tne®r curation patterns

are shown on fiqure 1.
.
rigures 2 and 3 show the percentage of time a given discharge
is equalled or cxceeded for Lemhi and Salmon respectively. Using
e

a reference discharge of 300 c¢.f.s., figure 3 shows that t
discharge will be cqualled or excesdsd 155 of the vear. Tnese

figures are based on the mean monthiy flow for the period of

record shown. Dy comparing the parcentaqe of Lime to a given
flow, the amount in the river+to satisfy cxisting water rights
and new appropriations can be estimated. It is obvious from

both figure 2 and fiaure 2 that even with existing irrication
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dgiversiuns using historical practices the river has not gone i
dry either at Lemhi in the period 1956-63 or at Salmon during
the period 1929-43. 1Ia fzct, the discharge at Salmon during
the period 1923-43 «id not fall below I?Otcybic feet per second
over &54% of the time, This further demonstrates the actuality
of return flow beth from a ground water system and from over-

land runoff from irrigated fields since existing water rights

on the River Basin far exceed the natural flow of the river
during low flow periods.

Tributery inflow during tne peak runoff period is relatively
minor. Most sink into the coarse alluvium on the valley floor
and reacnh the river only as-tnderflow and others. are diverted

by residents of the valley onto the River terraces adjacent to
the valisy floor. Havden Creek is the only major tributary that
contributas significantly to the flow of tne Lemhi River on a
year round basis.  During peak runcff it may contribute as much
as bu; of the total flow of the river and as much as 20 during

the rast of the year.

Ground Water »

Data from 44 wells in.the Lemhi River Dasin were utilized for

this report. Well head and watep surface clevations are utilized

in order to determine the general ground water flow pattern and |
direction. Forty-three of the wells are Jocated on or near the

valley floor and are developed in ailuvial materials. Depth of

the wells rangz from 14 f2et to 180 feet and the depth-to-water

from 4 to 57 feet. One well, drille? into the Paleozoic rocks

along the mountain front is approximately 930 feet deep. Depth

to water is b6 feet below land surface and the vield is very Jow.

Thnere anpears to bhe no Sié;ifiCﬁut,CUfFC}ﬂtiOﬁ between tne depth

of the well and tho depthr of water. A1l of the wells axcept the

very deep one are utilized for domestic or stock watering purposes.

therefore no yicid data were available for this report.



Ground water flow in the Lewhi River Basin is generally from
the bounding mountains-toward the center of the vallev and
then nertiward sub-parallel to the Lemhi Niver. A large per-
centage of “the ground:water enters the river as sub-surface
flow and spring discharge. The rest of the ground watcr that
is nob captured by wells moves ouiof the valley at the mouth
and duto the Salmon River Basih, presumanly - Lo -enter the-Salmon
River as sub-surface flow.

-
Ground water levels in.thedemi River,Basin are generally
hignest in August and Septenber. Typically, uround water levels
in most bhasins arn highest in February and i‘arch and decline
throush tie sumner montins. The reason that the reverse situation
exists in the Lewhi River Basin is that irrication water appfied
to lands -in tha upper valley reach ‘the ground water systenms in
thess montns causing the level to risa, Ground water 1avils
slowly decline after this period to to2ir spring level with
fluctuaticns from snring to fall commonly in t:e range oi 4
to 10 fret. This reaction to recharage fromw the application
of drrigation water is <ignificant in that it demonscrates
the sensitivity of the aquifer,its Timit as %o water ho]ding
capacity and demonstrates the contention that over application
or irrication water does not derive downstreanm weter users of
their right to divert, but meré?y increaseas the lag time between
runoff and the unability of water ot any particular downstream

point.
Ground Water-Surface Jater Relationship

Tiie girousd water amnd surface water svstems in the Lemhi River
Jasin can noi be tre2ated as tlwo separate entifies because they
aire directly conmected.  fois can be most easily demonstratad
by'obse:ving the effect of diversion of peak flows of fributaries
Errpaces Javia the <rring moaths. Tha fley of

nnbo e rves
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Ground water flow in the Lemhi River Basin is generally from
the bounding mountains toward the canter of the valley and

then rertivard sub-parallel to the Lemni River. A large per-
centage of tus graund water enters the river as sub-surface
flow and spring discharge. The rest of the ground water that
is not captured by wells roves ouc of the valley at tiie mouth
and into the Salmon River dasir, prasumably 1o enter the Salmon
River as sub-surface flow.

(” )

Ground water levels in the Lerhi River Basin are generally
hignest in August and Septenber. Typically, oround water levels
in most basins aro highest in February and ilarch and decline
threuch the sumner montis.  The reason that the reverse situation
exists in the Lemhi River Basin is that irriocation water_app]kéd
to Tands in the upper vallev reach the ground water systems in
these months causing the level to risa, GFOuﬂd water J2vels
slowly decline after this period to tiair spring Jevel with
fluctuaticns from soring to fall commonly in toe range of 4

to 10 foet. This reaction to recharae from *he application

of irrigation water is significant in that it demonscrates

the sensitivity of the aqhifer,its Timii as %o water holding
Capacity and demonstrdtes the contention that gvor application
or irriaation water does not deparive downstrean water users of
their right to divert, but merciy o increases the lag time between
runoff and the usability of water ot any particular downstrean
noint.

fround Hater-Surface Water Relationship

The ground watar and surface water svstems in the Lemhi River
dasin can noi he treated 35 tho separate entities because they
are directly cornmected.  1his can be most easily damonstratad

by Observing the effect of diversior of peak floys of irihutaries
Ontp Fhp i
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W Lrreaces Lty tha srring ponths . Tha Flow of




these tributaries sink into the coarse terrace gravels and

move downward through the terrace gravels and valley floor
alluvium to enter the Lemhi River as underflow or as spring
discharge during the summer months. = This and the application
of irrigation water in excess of the consumptive irrigation
requircmants is telieved to be the primary reason for the

rise in ground water levels iin August and September. The

Lemhi River gains water from tie ground water system throughout
most of its length. Measurements taken for the Departrent of
Water Adwministration during an investigation in 1972 demonstrate
that the only reach that loses water to the ground water svstem
is between llaydan Creek and Baker during the late summer and
fall months.  During the rest of the year, it either. gains
slightly or remains in equilibriun. Additionaliy, £.G. Crosth-
waite in his open file report on the water resources of the upper
Lemhi Valley states on page 9 that "practically all the water

whicih percolates into the ground moves toward the river and re- -

apnears in numerous seeps and springs in the flood plain of the

Lemhi River". 1t becomes very apparent that the water entering
the alluvial fans and terraces adjacent to the valley floor and
tne water entering thvoudgh application of irrigation water re-
charges tne ground water system and the two arc insevarably

related. .




Irrigation Efficiency

Introiuct1on
Mr. Sherl Chapman and the Lemhi Irrigation District approached

Wiser Irrigation, Burley, Idaho, with a request to 1nve§tigate
the following statement from the PROPOSED FIMNDING OF ".'«'/\TER}{'I»GHTS
IN THE LEMHI RIVER BASIN,."Findings of Fact", Item 4, Page,4.u
The irrigation water requirement at the fiald headgate is found
to be 3.0 acra feet par acre per calendar year regardless of

the source or sources of supply, Tne Joss in acre-feat from

he po1rt of diversion at bhe source to the field headgate

ar1es dependent on ]Lngfn, 51ope and capacity of ditch togetner

with the type of so0il througn which it passes.

Consumptive use or evapotranspiration of water . from tne land
and crops 15 a total of 1.8 AF/acre to be epplied from some

- water source. The balance of 1,55 AF/acre (3.0 acre feet per
acre winus 1.45 acre feet per acre) reflects application losses
that under present ;stica] and economical cfaditions may be
liberal, but are not unreasonable for the presont methods of

water application in the Lemhi River Dasin.

To accomplish the task assigned a me2ting was held with the
Lemhi Trrigation District Board of Directors and three sites
were selected at different locations within the valley where
adequate measuring stations could be estab1ished to-determine
the amount of water diverted onto the threc acreages. Measuring
stations were also established at several locations so that any

.t

surface runaff from the three acreages could ba measured.

The three sites selected are outlined on the attached maps with

tne measuring sites also indicated. The sites are typical of




- the entire valley with bottom land and bench land represented.

T The irrigatinn practices on the sites are typical as are the
ot diversions on tho distribution systems.
Commnts will first be prosented on the paragraph from the ad-
judication report above and then the findings that will verify
or-disclaim tha statement.
“Irrigation Hater Raquirement
: The irrigation water reguivement is that amount of water required
to be divirted from a source, either ground water or surface
water, whivh s distributed upon the land in sucin a manner that
thie crops recrive the reauired amount of watoar for their devel-
opment and crovth.
K The irrigation water requirement consists of two major components.

The firsi is known as crop consumptive use, (C.U.). This is tne
amount of water that is taken from the soil and used by the plant

to sustain Tif2. The crop consumptive usc is affocted by temperature,

climate, type of plant, amount of water readily available, type of

soil, solar radiation, etc. Because of the many variavles involved,

ayact measuremsnt of C.U. is extremely difficuit. Several empirical
or cxpzrimental methods have beqn developed oy scientists. This
report uses the consumptive use requirements snown in Bulletin 510,
Consunptive Irrigation fequirvements for Crops in Idaio. The 1.8
acre foot/acre figure for C.U. in the Lemhi Valloy is realistic.

It may he low accerding 8 more recent nethods of determining C.U.

but 1% s not an unrcealistic figure.

The second major component of the irrigaticn water requirement
is the iosses--scepage in laterals, deep percolation, distribution
losses, evaporation, use by non-crop plants, and excess water

required to allow uniform distribution over rougn, steep and




uneven terrain. This component is reqgulated Uy management.
This report assumes that management and irrigating methods

will rewain as they are presently.

Item 4 of "Findings of Fact" states that 3.0 acre feet per
acre is the maximum amount of water reguired to be diverted
at tahe head of the field or field headagate.,  Cf the 3.0 acre
feet diverted, 1.8 acre feet is consunptive use, or used by
the crep. The report also claims that .35 acre foet per.acre
is provided by precipitation., Normal precipitation for the
area does provide that amount of water, cxcapt that precipi-
tation cannot be relied upon to provida the same amount of
water overy yeer. nor ocan 1% be guaranteed that fne precipi-
tation can he used by the crops when it comes. This being the
case, precipitation should bo ionored when daztermining the

irrication water reguirement of the area.
1

Irrication Efficiency

Irrigetion ¢fficiency is a term defined Dy tne industry as the
ratio of the total amount of water diverted divided by the
amount of water usad by tihe crop expresced ip percent. As an
examplr, if 3.0 acrer foet are diverted and 1.8 acre feat g

L

used by the crop, the irrigation efficiency is 1.8/3.0 or 60
.. v

The irrigation industry recognizes and acknowiedges certain
irrigation eficiencies with regard to the varfous irrigation
metnods.  Sprinkler irrigation with all of the water anclosed
in pipes, etc., is designed on the basis of €5 *o 75 percent
irrigacion efficiency. Land Lhat is leveled and corruQated
or border dikad can be surface irrigated with efficiencies

in the range of 40 to 65 percent depending primariiy upon type
of soil, condition of the distribution system and the quantity

or volume of water available. Land that is surface irrigated
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and is steep, rough, coarse and relatively uncultivated and
is irrigated from earthen ditches with little or no artificial
means of control as is the case in the majority of the Lemhi
River Lasin has an irrigation efficiency of less than 30 per-

cent.

[rrigation practices, terrain, and conditions in the Lemhi
Basin are such that irrigation efficiencies are not likely

to be greater than 30 percent and are']ika1y to be much less.
s

Invesiigations
Threeareas were Jocated wiere measurements were takén to
determine the quantity of water diverted onto the three areas.

The measurements werc made by use of a current meter _or weirs
where the sites allowed. Measurements were recorded for ap-!
proximately 50 deys beginning June 26, 1975, and ending August 15,
1975, The actual irrigation season varies,out i3 recognized to

extend at leact from April 1 to November 1 or for 190 to 210 days.

Site Ho. 1:contained 1209 acres near Baker. Three and one tenths

—

3.1} acre feet per acre were diverted onto the land during the

">

56 day period for an Jjrrigabion efficiency of 28 percent. Irri-
gation afficiencies are typically lower than this during early
w. . ]

and late seascn applications.

Site Ho. ? consisted of 413 acres near Lerhi. Seven and three
tenths (7.3) acre feet per acre wer: diverted during the 50
day preriod of measurement”for an irrigation efficiency of 12
parcent.

‘
Site No. 3 contained 66 acres of coarse steap benchland near
Leadore. Eight and three tentns (8.3) acre feet per acre were

diverted for an irrigation efficiency of 10 percent.




- Conclusions and Recommendations

Based on the data generated by these authers, other researchers
and the Yepartment of Water Resources, several conclusions and

recommendations can be made regarding the Lemhi River Basin.

These are as tollows:
5 o (1) The normal irrigation season of Aprii 1 to Movember 1 of
‘ each year should be extended because of the possibility
- of flood runoff occurring prior to the April 1st date
which woild aliow the diversion of those Tlood flows
aito crop land on the terraces.
| | P - (2) That the diversion of high waters or flood waters onto
| the venches and the application of irrigation water to

the crop land provides recharge to the aquifars in the

Lemhi Fiver Basin and subsequently contributes to the

i

streaam flow during the late summer and Tall months.

(3) That tine court should declare diversion of such high

waters or flood waters as 2 beneficial %52, Since

that diversiontends to provide water diverted by

wells for domestic and stoek usage, as well as aug-

menting summertime flows that are in turn diverted

in tae lowes besin for irrigation.

(4) The investigations showed that actual irrigation

-

cfiicicncics in the Lemhi River Basin range from

. 19 to 28 percent. This correlates very w2il with
| J

| ‘ the indusiry's genergl assumption of Jess than 3

. : percent for tne type of terradin and metnods used

| . in the Llemhi Basin.
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The consumptive use should not be . reduced by: the amount
of precipitation. Reducing the C.U. assumes that all

precipitation is used by the crop. This is erroncous

~because the precipitation very often comes at a time

when the crop cannot utilize it.

TIn lignt of the evidence presented and the practices

eﬁjstent in the Lenhi Basin, 3.0 acre fect per acre is
a much more reasonable figure for the annual irrigation
water requirement in the Lephi-River Basin. The poor
irrigation efficiency is not unusual nor adverse since
n2arlty 80 percent of the 9.0 acre feet diverted is

atyrned to the river at some future time.
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