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Di.~ar fk. Herndon: 

This fir:n in conjunction ·.,;it;1 Hiser lrri~iation Se:rvice of 
Gur·ley, lli.1110, t,.·,gan an inte11s·ive inve~;~iqatio:-1 of irri9ation 
pructicc":; and iiydr'o!o('Y in t:1c L'.:'t!l::i Val l·:y .i;Jou".: March 1Cl7::i. 
The atta::i12d n~port is tlL! result of t::11t st,,dy. 

Scvercll qu,.:>stfonc; 1·;er9 rai:;ed 1..;pon revie1,1 of ti1e proposed findings 
of 1vater ri 011 ts i'i ti12 Le1:::1 i f~i ve r Casi n s ub01i ttec! to th<:: 7th 
Judicial District 1)/ the :c:a;lO :lepnrtment o'.' '..12ter- R2sources." 
lte1n ;·our urir:;.;T ''ri~i:·\irJqs of Fact" strites t:,at t'.1e irr~gat.ion 
'dater -·cr;ui r·l'111'.::1t .·. r. t!1r1 fi 2 ·1 d ;,,-,,id q.:1 t•.: i:: foc:nr! to ~1e ~1. 0 
acre f1:·~·i'. r•,:1· ilCr,: per c.,:L:::dar _1;,:,H'. T:iat ~.u'.ij 1:ct i·1111 c,.~ 
(,ddl'es:;cd ill crncit1e1· portion of ti1is report. /\dJitioncily, 
under ite1n f-1·.1·:, 

11 ~·:1:: do1·n:,1l lrri1)1tion ~;c:,asnn", 1·1as found 
to bf~ from /\pri1 1st to '.:o··l':i11:J':~l' Lt nf r::ac:;1 yec:11'. If flood 
:·:,itcr a;::r:IL~-Ji:iow, ·,,·en:: to ~)o c1c.~·pter1 as Lh'tiefic-ial uses vnd 
sub:;eqJc'·,:1y i·/ati:r' rig11t~;, this ilTi~1citiei11 sl':,:ison is far too 
s:1ort <1,:d r,iw11LI '.l,' tD:ter;d,,z-1, ~spr'ci,11 ly c:urinq the srring 
rridntri:;. .. 
Itein four~:'.'en ,~d11its '.Jy inft!renc,: t;·,,1 1• tile application of "high 
or flc1•Jd ·::al.t:rs" riuri;1~ t;1e: months of t'ay c1:,:1 ,June i~ a ben<::fi
cial ::si: ar: ! .::!so ,:i-li;:-;ts to the fact ~:1.:it t;1r! 1°r.:1ctice :1as be(':, 
cc:i:irno11 on a i1istur·ica1 basis. T:it: ,.~on--·~'.:shiiS of La1-1, itrn; six., 
ref2rs StJ·~cif;.·•J ly to t\it practice: of ,•;1_11:.,rti11g floo·:; \·1at-?rs 
;.iut liq,i',,; tr1:1L practic<} .un;!,':r tv1J cnnc:itiuns: (a) ;:i::: v1at::>rs 
-/ ; ' ' ./ a " ' ,!· ) ·I ::-, ·, pp l i ,.l ' ~ I -. "Cl t'. '~ ~ 1 C ., a J ( •. \ Ti -,.,U •JC \JI ,f.) ,., .. 1, r,r,. ... ,n,_, ,.0 a ,)::.:,1t: ]Cl(, u .. ,·, 11(, ,Ji ,h; 

i.'xistin::1 .; !"t!'t·ific·d ri9;P:::'--includhg futt.:rc ,!ppropriations of 
\·1ater--cr·,, firs~. siltisfiod. To r::e, tf1is is n:re(V lip s2rvice 
to titL ·:,,·i()l' '.,L.Jt-··11,!ni..s <if tit\' '.1q,,-irt1'.rt.'llt +J1c1"!: 1.:i"is d·ivcrsion of 
t·11·c_j:J ·•,1t·,:,,• ·,r ::·1nnr• ,,:.·t,,,,'1·1i1"/ ....,., 1··,:-r)G 1··1·7·.,' ·•.- ~ '11·c::L'·<)l'~C.,l rrac-• ;• ,1 ...... 1 l, I .l .J ,,I.., -1 ,, U· ....... .. Ji! ._Ci. I.!.">( . ._. .. I {l t"' 

tl·c,· ,:n,; t',:it i.•;;l•'r y1'0h1l·c: ·· 1 1·11 :v,· Cll'rl 1·:·,·,ct fr,,i· C.:.LlC.l pr:·,t~C"S ·.itL··,,:: 
- , I . I•. If • ...._ I •·' 1,., - I , ._ .,· > < \,, • I .,., I . I, -., \,, , '-., f 

'.,L, s .. ·;se~~r-:c: /. 1 i1:1its -~-icil :liversio 1·: :c :-J2:1t!t'icial us,:::s. L'.nfor-
tunat ·,J, f)1ir, t'.'f.'~' of div·~r·'j·i,:•1 is u1d(1u,-:: ,llL, :1i!S never :;:::en 
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speci.-i,:-:ll_v a,:couritcd i:l'., '.1t:!ing a be1•Pficii:,l u~e. SubsC>ction B, 
to f11e, c:nal ly el i1 11"inatt:<~ Ll1( estal,l isi11,:t,nt r.1 a vested 1·1ate1' 
t'i9ht ;)e•:,Hi~;c of U:e phrase, "inc:l1H.ling f~;turc appropriations 
of \'Jatl,r". TLis is to say ti1at an_v su!:isequ~,1 t private:, state 
or fed:.T(:l Jppropri -=it ion of 1·Jater for a11y pur~'rJ;e, i1,cbJ111u 
nnn11mrn1 screa:n tlo:·1, rr.:creation or inte;r-basin transf,2r v1ould 
take prr.2~:2d:::nt uv;:-:r the divr1·sfo11 of flood ivaters. 

i'!1e ;i.::;;r1s ;,:;u1I1;:n1t2d abov1~ arr. t!rnsc Qt.cc..tions that I feel are 
rcrtitii_::1i1 t:o t:1e rm:) l er ,1nd t•1at ti,1 ve a s i 91 i fi.:ant b(:dri ng on 
till: f1.1ru1"-': of \·!a!>.:ir use i1i t:ie L~.:rnhi Ga~;iri. T~,, report follrn·1ing 
v,i 11 dcir!1·ess ti1e nen l n\1ic ;n,1ke--up of t;,,': vu 11 •:y, the i1Jdro l09i c 
settir~'.1 -,1,id :·1111 t :1-1ppc::ns 't0 ,1i1L:r e·i tli'.:r \·:!wn it is appl iecl t:c, 
i1:onciit::, or ~o ,.::·o;) l.::nd ,H!j,'icC:r:t to L:1~~ LL'1i°,11i f-'.iver. Inforn;ation 
includc,i ·:1it:·11n Lie repnrt 1·1;11 sh,>: :in/: ,~v:;1 ,h,iugh 1·1ater mcy 
i)t:' L1pf.•i:,i'. i.o Ci'C·pc; in v/•,:.'3·, of t:ii,: d1nsu11Jp1ivt: irri:;atiL1n rc
q,.,:ir(i:,::n~ t:krc: i:, nc: 2rt:uJl cii::ini'.:; 1;rn:;·it cf ,.-.,,tC:!' sinrr. the 
excess ;·_·1·:·0l,1t~::; do:·111'~· 0:rd, e:11.:":--; 1.:L' ~;nH 11i(! /.'ut.er syst211i and 
rnov..-'s i11t.n the Le:nhi E"vi,T ilt a lJtL:· date, ,:iu./1.21:tinc lo1·J 
s1.11irn1e1· t·i;1\: +iL,:·::;. I t!1·i,1k thr· onl_y loqical ~c>f:Lion t:1e court 
cc.1n ;:1,J'.:.· L [.,_, al icM 1,;h,tU·V(:r fi,_wrc1 i·:0 fc,:I L c1d1c:quat1_. tur 
irri~1at1on of (rops crnd -:::1dt ti1c-: iliJi'lic.:.tion nf hiqh 1vu~er or 
flood 1:.;t.L 1· t.1_. lH'nches cind :·1,ot : ;1:1d i;1 b1c, o,,rly part of the 
yi.:ar 1·/0t_.;., bt:· r,'c:·(r;iz2d a:;,, '.'':'.:w1i(:i,il ~b.:. jt is ess::ntiol1y 
t:1e ·.;.:! ;' .J·: art·;ficic;l r~:C'l,:r~:c tn :.;;;:; n:-0u.1-i 1·1,,ter syst,_::m, 

; ·:1! Jl le,)[: for.van! tn i1Pj1.·in~J fror: ·,ou vi) th.reqanf to t:1c n~xt 
Jct1cr;:, ,.-, . .! nc~.:,u to ttiLe µt1,.'r to t'.Jt.: :1cc1r1nn. 

·:LC/ 1 ·: 

/J. t t ach1'1~ 'I~ s 

s:-i,~r, !_. ;_::k;:>!";-l", 

Consul L,nt 
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Introductio!l 

The l..emh i fli ver basin, 1 iJ(:d td in nort;1-cas t cc:::t ra l I caho, 

is for:'.K'U !Jy t!i2 con fl u2i1ce of 1 ~:-r:ii I e Lrcei, and Texas CreL1 k 

nr.ar tfrc tcvm of !.eadn1·,,. T;lt; riv,,r f10·:1~; 11or~h·.·1est\·1arc! at 

a meanJerinrJ ci12rnnel 1·1hicl1 1ies iri ~!floodplain rantJinq from 

to 1 1/2 1;1ilc'._; in i·1id1:h. lt is !,ouw1ed for 11;tY,t of its 

1~2ngth lJ~, flat, lo1·1-lyin9 V:1Tc:.,.:1:s rar.·,1i:;(J fro111 50 to ov~r 

?JO frr:L iii h,~irirlt above tli12 v,,iil'Y flr,1\r, ;;w,·,:,1·ow; alluv·ial 

fans fonr:t1 d b.:: "l'iLutary ,.tr,:ail;s in~rwf:., into ~i1e valley at 

from ,i to fl inilt::!S, is floored iJy coMs,:::i anuvicil and g1:.=:cial 

out1-rnsi1 111c1t2rial. T\1·~ p1·i1::ary use of ·,·1c1te1· in ~:i,~ li.:ish is 

fot' il'riqat·i,iri c-f a~1ricu·1~.ur,,l lands. ·;ill~1'1:: ,:>.\sts aporoxi-

1·1.)i:.cly ~U tn S~ t11ous;ind au,'s of L~nu in Cw VJllc:,; vl,i,~h 

is irri0at,1 d a" the pn.'st:nl t1rn:. Dunil:Slic a1,1J stock usa(1e 

ranks S(!cond i:; Lile ,naqnitude of ·,.1nt2r d;v, .. :;-':ed. 

Tile purposc:s fn)· U1is invesUgaMnn c1nc! rr:,nort an~: 

( l) to d2 ~c.'n,1i il<.:' tlF: Qi'C l OIJi c 11:al:e-1,p 11 f t:1·:1 ri v2r basin 

(2) '.:n ~kter1i1i11(1 t!1,:: :1y'.!rnlo9L S:!Uinc nf tik vall-2y 

(3) lo ,l,:t,:rr;Jinc, cl1t: rclutinns:1i1' u-2t··ii.'t:li t.lle surfcice 1·.1at.":r 

and ciro,n::: 1·1atc.r sy:,Ji~ms in t 11t: :.ciii1li f7.i·.1'·r 3usin. 



........ 
Ve~J,~tat:i o;: 

The: Le111;:i Vrtllcy is scantily covered with sr19e>rush, a fe1·J 

cacti and various 1veeds ant.l grasses. This Vl~getative cover 

does not reflect so mucl1 ti1e condition of aridity as the 

inabilit.·1 of t:1e soil to re.:ain 1•1at·::r in sufficient amounts 

to suµpc:rt niorc aJUi1(1snt ve9etation. In pl2c2s the va'lley 
1.· has a c!._:cictedly "d,-::sert" appearanct'. 1-lonci the better watered 

valley bott~)111 and •.-;at21·cnur•,c:'.·,, urus;, anc'. tr·~i~S grov: in pro-

fusicJ11. 

Tne i::ounu·;:, slo;:ies ore cov-:T1.: 1J to ,1 9r2dt:>r >::Yt'.:nt •::ith sag~

··rt'"·'l :,,·(j (lj''4CJ.:-,.,c:: c'11 ]iJ '-'Vl.'l"'l}"'"fl tl'"•('•r ,nr):,• I' "J) sl11· el Jc, l flQ}'i°
1
l u •~· '·" .... ,,-~ "·. _ , ,,. , ... , c;,,cd. ,, U~IJ .I 

::lope:'.:. /l.r~:,,s und21·10in bv the: ol!j::r rocl:s SUiJport i:rr•es 1·:l1ill: 

tli:: ·,tu• .. :1~1,:r :;l'ttcr dri,in~!d volcaqic; ::.upf,Ot't little vesietation . 

• 

• 
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G20 logy 

The Le1l'hi River f3asin is bounded on ti1e northeast by the 

Bitteroot Eangt! and on tile: SOL.'th\1est on tile Len1hi Rang~, 

oot:1 of 1·1hic;1 aµproacr1 altitudes of nedrly 11,00U feet 

2"iiJovc seil ·1:::vel. /111 elongate rid\JC uf :~edi,nents protr1Jde 

into tl1;: valley at ·its l){;ad near Lcadon~ 1·1ilici1 has the name 
t 

Middl2 Ric:g:'. The Ridge S('parates t!i~ t'.vo creeks that form 

the n1,:;in stt:lll of tile Lemhi Rive1'. (·licidl,:: Ridge and the 

mountain ril11oes bordering th.::: ViJley :111 have a nort/1111cst

southea:.;t trend ·.1hich is parallt:d 1·1it;1 tric! r2giondl trend 

in nnrU, central Ida,10. The upper end of tiw vall,:.Y lil.'s 

at ,1hout 7200 f,~et above sea lt'vel of t'.10 riv~0 r and slopes 

no1·~.i11·;ard to c1Joul 3'100 feet Jb,wi:: sea 11.>vel a:; t/12 mouth 

of t:12 river. 

Thf: rncks in bot'1 rnountain ranges consist c!iit"flY of dolomite, 

qu<lt"tZ'il.•::, lim::stone arid pi1yllite of Precumbrian and Pae1eozoic 

as:w. fJ t!Joug:1 joints and fractures penetratei. tn2 rocks they 

ar?. 90.n~ral ly of 1m·J r)f~r11Y~21hi l ity and :·1ave historically pro

vided ln1·: to very low yields to ·.,ells penetr,1ting ber:,. :uf-
o 

foc2ous se,Jirnentary deposit·, of Tert·iar_v aq~, (!Verlie so11'~ of 

th,! oldPi' roci;s <1L -:-,Dill(: pL.1c:es in t.i1? 11:ountains ,:rnJ unde1'l ie 

all of t;1.: ;er11iii Va11,:y. Tiwse deposits are ex;:iosed 0:1 ooth 

sid2s of t:1e Le111:1i River in Li natTO\J i11t::·nni!:L:rit Jane! parallel 

to t::2 river 11·:Jt'ly all of"t:,-:.1 v1,,y to ~:1,, tni.rl of Salrnon on tilt:> 

north. J:~taiL:ti gt:o1ogic :n:~P;J'ing, (t.nd,'rso;1 1Jj7), 91:ologic 

uoss secti(Jit·~. (/\nderson 1%1), and an ·inv2st.i~,;1~ion conducted 

by E.G. Cr-ost!11·1aite of tr,c7 u.s. Gc~olo:Jic.Jl :;urvc'y (open file 

r~port, HriS) rJc'monstreL0 beyond a t·(;a,;, 1 ,:u~1L~ (:ouLit that ti1ese 

Tertiar} ,;edirn1.::nt.s ur,drrli:~ nearly cil 1 of ,~rH' !.ed1i ldvi"r l}asin 
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ot il c;;1a 11 Ol"I depth. Typi ca 11/, the::' sed·i 111ents consist of 

shales ,., i t!i saricly lens es, silty s!1;:i l es ancl S01'2 congl 01;:orates, 

r11l co;-,tdinincJ lwntonitL: c~a_vs. SuC'1 rocks ure typically 

quite i,np2n:1c-::al)le anJ yielc! Vt-'l) littic 1vater .~o 1·wlls or 

c1l lm: unly roinor B!Jlounts of ground 11ater to flo 1..i through 
them. 

The v~l'ley floor is co111pc.,sed of coai'se to fine sand and 

9ra 11ef; a,~d overlie t:i~ Tertiary sec!in,ents discussed pre

vio:is ly. T:les: d~:posit·:; arc OL'li2v2d to be relatively t:1in 

e1thou~11 no Jata :,as b,::en discover~d to give a definitive 

P1ici.r,''S'::i at a:1y p,1rticu;ilr :o~ation in t:1e valley. Th~ 

terrdC.::'.~ adjacent to t:1,-· val l•.::y floor ar-:: compnsed of co,1rse 

9r-..'lwls, sai1(! .:ind silt. T11r.sl0 d:>p:Jsits ;-1-2r2 crnplaced 1·1hen 

the Le:::,;,i :<iv0r 1·Jc!S ?Lt a i:isiler cL-vc1tion tiian at present 

and an! t:·ssPntial1y renin-:!nts of t:12 olrl flood plain or 

re\vOrked alluvial depc.1sits from tri' .. c:tary streams. The 

rock n:aterial present is ti,at in t.ir :•;oun-caiq::; ~hat llas 

been eroded and ,koosi teJ U1r'ougi1 ti1::.1 various tributary 

s tre,Hi'S. Ti1.:> \J(..>ncra 1 ly cor1rs2 nc1 tut'C• of the'.i•.: c,-2;:ios its 

• providrs grt:at P•.'l"nll'(!~)ility Jnd V,~'Y y-i~'ld \·1att.:i1· fr~1ely 

to proper·,,,, co1Ltrucied ,;e:l 1:;. T:i·? 1J1c1xi!nu111 Uiic:kness of 

these dc1 posits is no:: iH:1.>n quantified (lu( Jt 110 location 

in ti1e v,:t 1 l t'Y '.·:(:re Lhev lll.ic;(.'rV~'c! a'.; bt:i nri r:ior,: t:~,1n 2DO or 

)JO fr2l ti1 i ck. 



! 
i' 

Hydrology 

Surf,1ce \-iat:~r 

Tile Lcn;11i R·iver is the primary drainaoe from tile Gasin 1vith 

!1ayden Crr.:!,0 k next in siz2. The U.S. Gc:olo9ical Sut'vey has 

gaged t.12 L2111:1 i River fot a number of years both near the 

to1,rn of Salmon and n<:?c.r :..emhi. These 9092s all0\'-1 interpre

tation,:·of the flO\•I charMteristics of the Le111!1i l<iver and 

also an as.;ess111·::nt of t!ie total quilnti ty nf outflmv from 

tne Basin for any given period. 1-i1at dr1ta is available 

and on file ·ir1 several publications from the U.S. Geological 

Sur1Jey. '.3asod on th:: period of record at until gaging stations 

the hiqh~st flo~ o~curs during the first part of June primarily 

because of snO\·J r,v~lt. of tl1e [)Ordering mountains. Voluminous 

d·ischargc continues fron; rniJ .June to July uut ~ienera1l_v does 

•1ot ex~end iron: ttnn a fr1'/ 1·112ds. Hrn·1cver, hi gli fl 01vs, those 

;ibove 91.JOU cu~iic foet per second may last fro1:: 10 to 12 v,eeks. 

lov, flrn·1 fr, t:112 river, those l2ss t:1Jn SOOD cuuic ft::et per 

second usually occurs during th~ month of August and the first 

part of Sept·:-:m'.)·.::r. These peak f1C1\·1s and ti,e,r duration patterns 

a r2 sho1vn 011 f i gur'..:' 1. 

• 
Figures 2 and 3 show the pcrcentaqe of tiffe a given c!isc:iarge 

is equa'lled or cxcer.ded for l.emlii and '.:ialrnon respectively. Using 

a reference discl1argr. of 300 c.f.s., fiqun: 3 sh0tvs that the 

dischar~li.: •:,ill tw equalle'tl or excet!d•.::d 1;:; of the year. These 

figures arc i)as,.:d on tllf': rnean monthly flo·,·1 for the period of 

record shown. lly compar:n9 the p2rc:entr1:1e of U111e to a given 

flov;, tr1e amount in the t·iver•to satisfr existing \·tater riqhts ' ... .. ... 

and n,~1·1 appropri,1tinns ca,1 ue esti111ated. It is obvious from 

both figur,: 2 anci fi:1 1.1rc 1 L'·10t even i·1i!:!: t;Xi::,:ing irri9ation 
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diversions using historical practices the river has not gone 

dry eit 1ier at Leml1 i in the period 1956-63 or at Sa 1 mon during 

the pe1·ioJ 1929-tJ 3. T:1 /':::ct, ti1e dis charge at Sa 1 non during 

tile period l 92J-·'U di u not fa 11 be 1 ow 1'20 cubic feet per second 

over 8S' 0• of th:.:: time. This further demonstrates the actuality 

of return fl 01-1 bcfh from a ground \vater syste111 and from over

land runoff from irriqated fields since existing water rights 

on the River B,Viin far excer.d the naturrll flmv of ti1e river 

durinqrlow flow periods. 

Tributary 'inflO\·J dur'ing t:1c: peak runoff period is relatively 

minor. Most sin~ ·into t!1e coarse alluvium on the valley floor 

rind reach thi: river only as Linderfl,)\'/ and others are diverted 

iJy r,:si< 1ents of tiw valley onto tile River terrl:ccs adjc1cent to 

the valley floor. Haycie11 Creek is t:1c only niajor tributary that 

contrfoutes sisi;1ificantly to t;1e flo.-1 of t;·;e Lemhi River on a 

year round basis. During peak runoff it may contriL)Ute as much 

as 50.:. of th0; total fl01·1 of the rivet' and us much ,is 2G' during 

the r-:!S t of the year. 

G ro u n d I~ u t e r 

Dut,1 fro111 l1f1 1·1clls in. tllC' Lemhi River D,:sin 1·1ere utili::::ed for 

this r2pori~. !·Jell head and \·Jate,r surface elevations are utilized 

in ord2r to detcr~ine the g~neral ground water flow pattern and 

direction. Forty-three of th2 1vells are located on or near the 

valley floor and ar~' developed in alluvial moterials. Depth of 

t!1e 1-1el Is t'dncic· frorn 14 f~et to lbO fec~t anci th;.:, depth-t0-·.·1c1ter 

frorP 4 to ~7 fr,et. One •,;211, cirille·J into the 2ali:.>o.zoic rocks 

along th0 rnou'1tr.~n front is approxi111ately 900 feet deep. O::>pth 

to t•tatr.r is Go foet Llelm: land surface arid the yield is ver/ ]01·1. 
' ·::1ere i.;·1pcars to be' no si~mific.'Hit ,c:urn:lc1tio:; llet1•1een tne depth 

of the ,.,el 1 di~d t:1:1 dept.'~ of ~vater. All of ti1'~ 1,1el ls ,2xcept the 

·1~ry dP.ep Olle are uti 1 i vd for domestic or stock v:ateting purposes, 

therefore n:J yic:id Jata '.Jl1 re availi..1ble for this report. 



Groun-i \vater flo,·1 in the Le111hi River l\asin is generally from 

the bour:<ling rnountains tcMc1rd the center of tile val hi.Y and 

then 1;orti1v1c1rd r;ub-p,Jr,11 lel to the l.P11hi r:iver. I\ large per-

centc1g'; of tirr qrnund 1·1ater enters th·~ river as su~-surface 

flov, und spring clischar9e. The rest of the ground 1·1utcr that 

is not c.:1pture.d l.Jy v:ens r:\oves oui". of the valley at ti',e mouth 

and ii1tc1 Uk: S,ilmon Rivc1· Dasir:, prcsuma:Jly 1.o enter the Salmon 

Fiver a'., sub-surface flo,·:. 

Ground •::ater lev<2ls in tht, Le,,::li f,iver Uasin :ire gen~rally 

iii9i1est in /\uJuc;t: c1 11d Septe111LH::1·. Typically, :ir'Jund \vater levels 

in most basins ctr:: highest in F9.l:iruuy and i'.arc:1 and clec1ine 

throurih Ure .3u::1iner montiis. The rea:;011 that tire reverse situation 

exist:. in the Le1q!1\ Hiver nasin i.':', ttiat irrigation • .. 1ater applied 

to lands in t!11,~ upp?r va 11 ey reacli trh: ground \vatcr sys t2n:s in 

thes= :nonths causinq the level tr, ris:,. GroJnd 1,1ater 1·,v:2ls 

sln1·1ly decline ,ifter this perio,l to f:::ir spr~ns level 1·:ith 

fluctuaticn::; frnm Sf)rin9 to f2·11 co11ir1onl/ 1:1 t:e range c,'. ~ 

·to l·J fnet. Tl1is reaction to rec!iat\li! fri.i11' •1,e application 

of irri~jation i·i,1ter is ·~iqnificant ill th.:it it drmonscratcs 

thl0 ser: -; it. i vi tr ui the am1i fer, it:; 1 i llli L as •.o ·.1atc r ho l c:i ng 

capacit:, and d1~1::onstr~1tes the c0ntentio:1 t:1z\J- over application 

theit' ri~Jht tc divt'rt, but :nerc~y i,1cn°a-;,,,; the lag time bet·,·1een 

runoff a;1d t:ic u·.al,ility of 1·1at,:>r 0.t any pad.ic1lc11· do·,·mstrean:. 

point. 

:0_r_o u!i_d_ :·!_~ t_,:J".=' S_u y--f_a c_e_ ~~~-1°~'.r. Fi:_l_?_tto_n_s~ _i .2 
Tit·-~ <Ji'11'.J1:•l 1·1<1L:1· . .1,:.:I surFiicc ·:1att1 r s_vs tc1:1s in t!ie Lemhi f!i vr.r 

3asin r:an no'.. br: tt"?ated ~s t!-:o se;.1arate: (::11 i t·ies beouse thc1 y 

c1;·e directly con!1ecl!:d. i"i:is car, ht-' ;::ost Ci\sily der: 1onstr,1t::cl 

~y ob:,t': 1.ring the effect of diversior. of peal~ flovJS of tri!iutnrics 



Grouwi vrnter fln·l'I in tile Le111hi River 1;asin is generally from 

the bou1;rlin9 mountains tm·1ard the center of tl1e valley one! 

then riCJrtil\·:drd sub-p,Jr;1l lel to t/1e l.ern11i f:iver. /\ large per-

centag,~ of ti10 rJrnund 1·1c1ter enter~, th·: river as S!.i'."l-surfuce 

flo1·1 and spring dischar9e. The rest of the ground 1-1JtC1' that 

is not captured by 11iel"ls r:,oves ou1·. of the valloJ at Le mouth 

and irito the Si":lmon River nasir~, presuma:Jly to enter the Salmon 
l~iver a'..; suh-sul'facc> flo.:. 

Ground :·1ater l(:V9ls in tlw i.ri:::li f,ivc~r Uasin :ire gen,~rally 

iligi1est in /\u~iu:;t i1nrl ~ept.eniber. Typically, ~1r-:rnnd 1vater levels 

in rnost h<"isins ,ff:: highest in rc.f-iruiH·y and i'.at'ch Jnd dec1ine 

throu0h ti1e .;u::1iller :11onti1s. The rea:;or, that ti1e reverse s·ituation 

exist_; in tho Le1n!1: River fia:iin ir.: tllat inii:.1ation i·:ater applied 

to lands in t!E' uppPr valley redc!i tfll: yrnuncl \voter syst2n;s in 

thcs,2 months c,=iusinq the level t 1; ;'is,"). Gro;_;nd 1,1ater l'v:.:ls 

sln1-1ly d~c·1 int.: ,1fter this perio,! tot: :;ii"' spr;ns level 1·:itl1 

fluctua~icns from sririn9 to fa"ll co11w1o;;]y i:1 te rilnSJe c,'. tJ 

to 10 fnet. This reaction to r12charge fro1l' '"ih, application 

of in·i911tion i·1,1t.er is significant in thot it dernonscrates 

the scr:~itivity oi the aquifer,iL; li1nii. as 11':o ·.vatcr holc:ing 

capdcit:-r and d':i:ionstrcites the c0ntt2ntio:1 ·i::L~t· OVL'r application 

or i rr: n,1tion :·:Jt,:r does not dc~·i vc clP'.•mstrcar,1 :·:2L:1° us~rs of 

their ril]ht to divt):'t, but ::ierc1y i11cn"2s;;,,; t:1c lag time bet1·:een 

runoff and t:1c u:;ability of1·1aL'r .::t i.lny partiola1' du.mstrean: · 

point. 

G round '.·! a ti": r-S u rfo ce '.-Ja 1· ·'r f;,, lat ions ~ii:, 
···- - - - --------·----·- -- -· ------------ -- ------ -----···-·- __ .r-:_ 

Tile) 'Ji'l)'J::<i \·.filL'J' .Jr:d s urr,1c:c :·1att,r sys ten1s in the Lerr.hi fti vcr 

3asin r:iln n()f bi: tr2att'd ~s ti.w ser1arate -.:nt.i t·ies bec,use they 

J n-: directly connectul. i;: is car1 rw r:os t e«s i ly de1:'ons t r,1L!cl 

l.Jy obst>: 1/'incJ tile C>ffcct of di'lersior. of pea!: flo,:s of ~i·i:JuL,rics 
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these tributaries sink into the coarse terrace gravels and 

inove d01·m\'1ard through the terrace gravels and vulley floor 

alluvium to enter ti'1e Le111hi River as underflO\·J or as spring 

discharge during the sumn"P-r months. This and the application 

of irrigation water in excess of the consumptive irrigation 

requircnY.:nts is l:elieved to lie thr primary reason for the 

rise~ in ~Jround 1·1att~r lt?vels iii t\ugust and September. The 

Lemhi River gains i·iater from ti1L~ ground 1·1ater system throughout 

most of its lt,ngth. Measurem,2nts t,.1ken for the Oepartnk:nt of 

\·later ,~d11.inistration durin0 an investigation in 1972 demonstrate 

that the only reach that loses :,1atcr to the ground 1·iater system 

is between llaydnn (ref:k and Gaker during the L1te surnn,er and 

fall r:ionths .. During tflf: rest of the yEcur, it e·;ther gains 

sliqi1tly or remairis in equilibriLWi. /1c!ditional1_v, E.G. Crosth-

1,1aite ill his op(:n file report on t!ie \·,ater resources of the upper 

Lemhi Vall2y states on pt1g::: 9 tr1i1t "practically all the 1·:ater 

1vhic:1 percolates into the ground moves tmv2rd the river and re

apnears in nuni,~rouc; seeps ancl sprin~s in the flood plain of the 

Le111h i River". l t becomes very appzirent. that fie 1·1ater entcri ng 

the a 11 uvi al fans and terracGs adj a cent to t!ie va 11 ey floor and 

t,1e v1at2r entedng tinough application of it~'iDation 1,1ater re

charges tile ground •.1ater system and the two rlt'C inseDaral1ly 

re 1 a tt:: d. .. 
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Irrigation Efficiency J 

Introduction 

Mr. Sherl Chap:nan and the Lemhi Irrigation District approached 
·, 

\·Jiser Irrigation, Burley, Idaho, v1ith a requ~?st to inves'tigate 

the foll01•1ing state1:1ent from tile PROPOSED FINDING OF \·/ATERRIGHTS 

IN THE LEMHI RIVER BASIN,l!Findings of Fact", Item 4, Page 4. 

The irrigation \·iater requirement at the· field /Jei1dgate is found 

to be 3.0 acr2 feet per acre per calendar year regardless of 

the source or sotirc2s of supply, The loss in acre-fe2t from 

the point of diversion at the sourc(~ to the fir.ld headqate 

varies dependent on length, slope and capacity of ditch together 
1.vith tile ty;Je of soil throu0;1 v-1hich it p<1sscs . 

Consumrtive use or evapotranspiration of 1·1ater frol!l the land 

and crops i:; a total of l .8 AF/acre to lie cpplied fro1;i some 

~-1ater source. Thr balance of l.5S 1\F/acre (3.0 acre feet per 

acre ,mnus 1.45 acre feet per acre) rf!flects application losses 

that under pr~sent ;,:\vsical and cco,1omica: chditions may be 
• 

liberal, but are not unr'easonable for' t;1e prc>s1~r:-:: m:::thods of 

11ater application ·in tt12 Lemhi l~ver 8us1:1. 

To accomplish t!1e task assigned a 111e~ting 1·rns h~~ld 1•1ith the 

Lemhi Irrigation District [3oard of Directors and three sites 

1-1ere sclc~ctr'cl cJt differc:nJ locations •::ithin t:1e valley where 

adequate 111cJsuring stations could be established to·determine 

the amount of 1-1a'trr diverted onto the three 2crea9es. t·'.easuring 

stations 1-,en: a·lso 2stabli_si1dl at several locations so that any 

surface runJff from the three acreages could bri measured. 

The thfee sites selected are outlined on th2 attached n0ps with 

the mec1su1·ing sites also indicated. The sites are typical of 



' f ; 
,. 
; 

l 
.I 
l " l 
;j 
_; 

J • :i 
'! 
4 

t 
! 
l 
l 
J 
I 
.l 

l 
1 

i 
l 
I 

,• 

. ' 

the entire v-11ley ~1ith bottom land and b(?nch land represented. 

The irrigati0n practices on the sites are typical as are the 

divi..::·s·iuns on tiir. distriJution systems. 

Comnit:nts 1·1ill first be pr2sented on trio paragraph from th~ ad

j udi cation report above and th.:?n the findings tl1c1 t ·.ii 11 verify 

or disclaim th2 statenEnt. 

I rri gat ion \.later Renui r1:)ment 
-----·- -- -- ~-- •. ______ ..:i_:: ___ ~ - -··--

The iiTi'J,ition \·/uter requirement is that amount of i·1ater required 

to be di \1 '.·rterl frn111 a source_, e·i ther ()round \'later or surface 

1·1ater, "1i1i!.i1 is ciistributec: upon the land in SLiCil a ,nanner that 

ci,e crop,. rec,'i ve the re(]ui r 1-:d a111ount of ·"'at;~r for their devel

aprnent illlr1 £T!':"·1th. 

The i rri gat ion \·1at,3r requirement consists of ti'IO rnajor con:ponents. 

The fir:,t is l:110·.'ln as crop consu1iiptiv1:: use, (C.U.). This is ti1e 

ilnDw1t of \•1ater that is tilken fro1:1 the soil and usr=id by the plant 

to sustain lifo. The crop consumptive us~ is affected by temperature, 

cli111cJtc, type of plant, amunt of 1·:,1tc·r readily avc1ilable, type of 

soil, solar radiation, etc. Bec,rnse of the N,ny Vilriabl2s involved, 

2nct :·ic0surE::"m)nt of C.U. is extrc::;ely difficult. S2v2ral empirical 

or L:tr1 :!1-irn(:ntal :ndhods have beQi11 developed o:,: scientists. This 

report uses the cor,su:nptive use requirements s,101vn in !3ulletin 51G, 

Consu·11P_tive _Irrigat_ion 1:eq_uire111ents_ for Crors in Idai10. The l.8 

acre foot/Jcr(: fi9ur2 for C.U. in the Len:hi ValJ-,y is realistic. 

It ma: .. · f\e io·.·: :icco:~ding re 1::cre recent n1eth0:.ls of determining C.U. 

~ul i'.: is not dtl unr,2alistic f:~iure. 

The second major component of• U1e i rri ga ti on 1-1ater requi re:rent 

is the 'iosses--scepage in laterals,, deep percolation, distribution 

losses, evaporation. use by non-crop plants, and excess watel 
required to allo•.·1 uniform distribution over rough, steep and 
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uneven terrain. This component is reoulated ;jy managernent. 

This rt:port assumr:s t:1121·1: 1nc1ri::1ge1:1ent and irrigatin9 rret:hods 

wi 11 re,rain as they arc: presently. 

Itern 4 of "Findings of Fact" states t!1at 3.0 acre feet per 

acre is the rnuxil'1u111 amount of \·12ter required to be d·i Vt:rted 

at the! ht.:ad of the field or field heaciga·L:. Cf the 3.0 ac1·e 

for..:t diverted, 1.8 acre fort is consu1:iptiv2 use, or used by 

the crpp. The report ul SD cl ai:,1s that . 3:i acrt: f2et per .:icre 
' 

is provided by prccip'itation. iJorma1 Pr'"'cipitation for the 

area do:c:::; r1rovid(: that alilOunt of ·:1at2r, exu~pt that pn":cipi

tatio11 car:ncii. '.;r: relied upon to provich be s,rnK~ 0: 11otmt of 

1vatrr 1iv2ry y'r1r, nor ce1r: i" be 'Juar.:;:rt2c~! thu: -::,;c precipi

tation cm tJt: d:.ed \>1 tlw crops w!12n it CO!l,es. ·:his bein9 the· 

casP, pn:i:i1 1itation should Ll:: i~mor,::d \·!ht.':n d0:te1·1:1ining the 

irrir:·ition 1,iate:r re.;~irernent of the area . 

Irri(1i'1tion Efficiency 
--·-----· --- ---- ~ --··. - --~ ____ ,Jr;;:_ 

Irri(J:it-ion 1ffici•?ncy is a t,::rm defined uJ t,1e industry as the 

ratio of Lhe total anount of water diverted divided by the 

an1ount of wat.::r us,:d by t:1c cror e>:pr·es~,<l i[i perc:>nt. ,:;s an 

exampl·0
, if 3.0 ,1cn:• fret are divert.l'd c'i11el 1.8 acre fe,::t is 

user! by t:ie er,,;>, t!1c irriqation efficier:cv is 1.8/3.0 or 60 
<r-

pe rc::n t. 

T11e irrigation industry recrignizes and ackno•.v1edges certain 

irriqation 0fi';ciencies i·dth regard to the var1ous irrigi'ition 

metiloo;. Sprinkler inig'ation v1ith all of the 1'/at2r ~nclosed 

in pijk:,, etc., is designed on tile basis of ES to 75 percent 

irr-igc1t:ion efficiency. Land ,that is leveled oild corru~iated 

or border (l'ik·2d can ln: surfoce irr,igatL~d 1,,1ith efficiencies 

in th,.: rangt• of 40 to 6~) percent depending pri1:1ari1y upon type 

of soil, condition of the distribution system and the quantity 

or volume of ··1ater available. Land that is surface frris,atcd 
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and is steep, rough, coarse and relatively uncultivated and 

is irrigated frorn earthen rlitches i•lith ·1ittle or no artificial 

means ,if control <1s is the case in the nwjority of the Lemhi 

RivL:r E,.isill has an irri(Jation efficiency of· less than 30 per

cent. 

Irrigation practices, terrain, and conditions in the Le~1i 

Basin <1r," such that irrigat-ion efficiencies are not likely 

to b(~ greater ti1an 30 percent and are l i l-:ely to be much less. 
I, 

I n ve s Li o a ti on s 
·-·-·-- --- ·-· v. . ···--- - - -

Three an"a~. 1,icre located ivi1l:ire mcosurL'IIJents \·Jc;re taken to 

defrn11in 1:: '.:he q1.:antity of 1·:c1ter divr.rted or1to th,:: three areas. 

fhe nie0sun.::111ents 1·1erc nude by use of a current Fitter or 1'1eirs 

-.vhere t,12 sites al"lo·.,,cd. f1easurernents 1vere r2corded for ap

proxin:.:itely 50 di;ys beginning June 26, l97S, and ending August 1:5, 

1975. Ti1e: actti,Jl iiTiswtion season varies,["i 11t L; recognizr.c to 

t:xtend ,1t 1 ea: t frorn ;\Jril 1 to ~-Joven1ber 1 or fcir 190 to 210 days . 

Site i'!o. 1 contc1ined 1209 acre:, nenr Gakr::r. Tiiret~ and one tenths 

(3.l} acre feet pi'r acre 1·1ere diverted onto th0! land during the 

SG dc1:/ pL·riod for r111 .irrigation efficic:ncy of 2(3 percent. Irri-

gution efficiencies are typically lovwr than this during early .. 
nnd lc1te seasrn applici.ltions. 

Site No. 2 consisted of 413 acres nea!- Lei:1hi. S<?ven and three 

tent:1s ( 7. 3) acre fct?t pet~ acre 1·1er,:: di vertec during the 50 

day r1eriod of 111easurement''for an irri9atio:i efficiency of 12 

p2 rcen t . 

Site f·lo. 3 contained 66 ac'"res of c~arse steep benchland near 

Leadore. Eight and three tenths (8.3) acre ft:et µer acre were 

diverted for an irrigation efficiency of 10 percent. 
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Conclusions and Rocor11n:2ndations 

Sasect on the data sencrat2d by these authors, other researchers 

and tile lJepart111ent of l~ater Resources, sever.:;1 conclusions and 

recomniendutions can he 111r1cl2 rt:!90.i'ding tile Lemhi River flasin. 

These ure as fol lows: 

( l) Tilt: norrna l i ni gat ion season of .Aµr·i ·1 l to ffovernber l of 

each year should J:: extL~ndou because of the poss i bi 1 i ty 

0f flood runoff occurring prior to the April 1st date 

1,1hicil 1·:nild al1m·1 the diversion of ti10se flood f101·1s 

C)i1 to cror1 1 and on t.!ie terl'ilc~s. 

(2) T!1at t:1e divl·rsion of hi<Jii i·Jaters or flood \'Jaters onto 

t:,c i:ienc!ics and tiw o.pplication of irri9arfon 1·1ater to 

th~' cr0p Lrnd provides recharge to the aquif,~rs in the 

Lemhi Fivr-:r Da·;in ,rnd subsec1u0ntly contributes to th~~ 

str2arn f'irn·.' C::.1ring t:;e lat.:~ summer and fall months. 

( 3) That t;v, court should declare diversion of such high 

1-1Jt,2rs !Jr flood i'1atcrs as:: '.Jc:neficial ":;si:. Since 

thot div2rsion·tencis to provide water diverted by 

iit.:lls fO)' i!ornest.ic (111d sto~.k usa'.1t:, as \vcl: as aug-

111t:n1.inr:i ·.,11111n,.:rtin12 f101·1s that ai·e in turn Jivertcd 

in ll1t: lo· .. :v:· !·)c>'.;in for irrigation. 

(4) Ti,1! h1\'0Sc.i'.J-1tions s~fio:,:ed that actual irrigation 

c ff j .: i ,: n c ; c. \ i 11 the L r.111i li Pi v er !3 ,1 s i n r i1119 ,: fr.o 1; 1 

l'J to 28 percent. Thi:: cort·c,]atl::i ·,1ery 1·::11 \vitil 

the i11JustrJ 1
'., genl:r~l assurnptio:1 of ll'SS tha.n 3J 

pci·,·':nt for Lnr, ty;·1:.> of ten',J-in -:incl 111~t11ocls used 

in t:1e Le1nhi !3asin. 
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('.:i) The consui11ptive use should not be reduced by the amount 

of preciritation. Reducing the C.U. asswnes that all 

,precipitation is used by ti1e crop. This is erroneous 

because ti12 rrer:ipitation very often comes at a time 

1,1iien U1e crop cannot uti l i zr. it. 

(G) In lignt of the evidence presented and the practices 

existent in the Le111hi Basin, '.J.0 acre feet per acre is ,, 
a 11!uch more reasona1Jlt: figure fo1· the annual irrigation 

1vatEir l'!~quirr.ment in the Lemhi River Basin. The poor 

irrir1ation efficiency is not unusual nor adverse since 

IY!nrly 30 percent of the 9.0 acre feet diverted is 

returned to thr river at some future time . 

• 
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