
Co!nltt !lth othtr proJeete. 'I1a• o ..... R_.•·Walla Walla d1Ytrtloa proJeot 

te o..,etltt•• with propoeect power aecl lrrlptlo• ••••lo.-eat oa the S.Ue•Colu•b1a 

Rift ... betwHa the •utht et the Gn .. e Ro .. e aad Walla Walla JU.yera, •n !peel• 

flaally -.t .... ~ekwater ,,.. the propo!!d U..tllla ...... -..k .. ter f~ the 

pro,.eed Dry Gulch Rapt•• •ite O! the $Bake R1Yer (&!e W.S.P. 117t J• Ill). 

A•••inl that the U.tllla ... 1• ao!!'tNat" to a• altltu•• of 110 fen, &M the 

Dry Guloh Rapid! daa to aD altit•• et 730 feet, the lo!! •l•nt to tlae Saake­

Coluabia syn• •••••••IMxl•a t,._ the Gru•e Road! diYer!io! woud M 

Maeur!d "r the aiU.. flow of the GraDde Ro••• deYelopM throup 110 fe.t ef 

h•••· I f other •ltee oa the S•k• Riftr ehould H , ... ,.,.. to ut111•• tlae f\&11 

awilable h .. d below the •..th ., the a ....... ao ... (AU.it••· ap!')rea. 810 feet), 

the loee to the ••~•l•bia •yn• would '"- a ... urM "J the Illata• now of tile 

Onade Roade d•••loped thnup 4e0 feet of hM•• 

Howe••r• the lon to t!te S•k•·Colultla eyet• woulcl proltablJ l•ftlY! powr 

o111y, a11d •1•• *"••••• oaly a lllllted neraa• aapadtr t• aYallattle ta ttae 

Sute R1Yer ltelow the •uth of tbe On .. e Roade, the loa! would M ao anater 

thaa the power &ftilabl! t .... •tural flOWt wtlieh ie arouad a Gal- Of 300 ... D.' 
teet. It 300 •••oad·f•et "" uttUaed throup the full a•ailable h!d of 46J teet 

it would de•elop 11,000 H.P., or 8,300 l.w. ot prt.e ,. .. ,. That ... uat of pow!r 

••t thenfor be •ulRraried fro. the 11,000 K.w. andlted to the Gr ... • Roade-

Walla Walla diftrdoft preJeot, i•,...h u ite deYelo,....t ia propotM Saake­

ColUIIbla proJeote would eatail ao addltto•l eon. Ia!t.allatioae at tbe propo•ed 

S•te-coluabla proJeete will dou•l••• aoooaDdate •n tbaa tbt eat,._ low flow. 

It 8,300 K.W. are deducted fro. the total of 29 1 000 ~.1. enS...tM ae the 

Ql'lO eapeelty· or the Oraade Ro .. •·w.lla ifalla proJeot uader Plaa II, the r.atal•l 

power, properlJ oredited to the proJMt, 1! 10,700 IC.w. 

The Oraade Ro~t••·Walla .. lla dlftt!ioa proJMt •hould aot M eoa•l••I'M u 



e_,.tltiYt with tlat IM't.Col•'-la 8J8t- for Q50 now,. laa-.&8h aa tht .tYtlOPMI& 

of Q50 now would tatall addltloal l•t•llatioat or ...... a~· ... wbttbtr "tll­

lltd 111 tltt ••'•-col•\ia •rU• or la tht lalla Walla RtY~r plaMt. 

Tht lott to •Yiptloa ta tht _,t-col•ltla Rlftr fi"'OI tht pnpo• .. cll••nloa 

would w ... ltal\lo, d••• tht tlltln nr ... whH r-ally dtYtloptd wuld proltaltlr 

It follow• trH the fonplaa ttaat 1,100 a •u, or •114,500, •-' H loppH 

r.-- tltt oniat .. aa-1 nwa• tf t59'7,000 r..- pe•r• l•n•a .. aaaual rot"ra 

of _.,1,500, with pnportto•t• lHNaH ta eon to lrrlaattoa. 

1Coaflltt with lrri11tioa aroJtttt oa tbt araa•• fllaft• 

Tht Orudt RoaH dlYenita pnJ"t t• to a etrtala .d .. nt eo.,nitlYt witb 

propottd trrlptioa proJott• la Utt u,.r Graado Road• •alltr• Aotordlaa to tho 

beet of ., iato..-tioa, howenr, tht•t proJtott art all looattd upnrt• fro• tw 

PP•I natto• ta tht ltatia, oM oa tht Onadt Roadt near La Grandt, tht otbtr oa 

CatbtriH Crot' -r Uaion. Tht total rua•ott reool'docl at th8tt tw •tat ioa• it 

oaly a-.wt 1/4tb of tht rua-otr at Ro .. oa, a• will be aotod la tht followiaa tablt. 

Cogg rattn rua•otf ia aon ftU at ttattoat ia tbt Gruclt Roaft M•ta. 
Year l.On .. t ao• Caitatrl• Cr. Total at up•tn• Grudt Readt Bala••• 

192&·2' 
191'7·28 
1928-19 
1919-30 
1930.31 
1931-31 
1932-33 
1933-14 
1934·35 
1935·16 
1936·1' 
191,·38 
1918·39 
1919·40 
1940-41 

at k Clryft wr Vtl•• Uattw at RI•Mn 
28,,000 101,000 389,000 1,650,000 
405,000 110,000 515,000 l,oso,ooo 
223,000 91,000 115,000 1,110,000 
1s1,ooo 48,,oo aoa,7oo 9,.,,ooo 
1,1,000 5,,400 121,400 876,000 
360,000 101,000 461,000 1,850,000 
266,900 104,000 1'70,900 1,640,000 
118,S>O 54,400 192,70~ 1,069,000 
165, · 10 ,5,,00 240,900 leoti,OOO 
216 1 lO ,0,770 3061110 1,1561000 
101,100 59,640 164,7to t99,aoo 
2101 400 lOf,lOO 117,500 1,4181000 
121,000 8010f0 101,0'70 1,1861000 
148,000 69,700 217,,00 1,111,000 
222,000 84,410 . 106,480 1.114,000 

1,261,000 
1,515,000 

815,000 
771,000 
648,000 

lel8t,OOO 
1,469,000 

,,6,000 
851,000 

1,041,000 
714,000 

1,100,000 
884,000 
903,000 
901,000 
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&••-'• tllat all rua-orr at tho tw •Jet.._ nat1oao ..... nor••• wbioh 11 

1a 1toolt h1p1J 1.,ro'-ltlo, th1o w•l• 110t ••• a oorre.,.-tq deplot1oa at tho 

...... roHnoir otto. a.tun ... ,... w•l• clouMlooo nnon a pari or tllo flow 

at ....... Hn ... as •tor woul• f1ad 1to _, llatk to tllo rl•or 1o a -.lor crouad 

ator proltt.o., Wt 1t taa prollaltlJ lao oott.atod at a ooaoldoraltlo ,.reoatap. 

It 1o further apparoat that •••,. at tho pnooat tl8o tbore 11 •orr llttlo 

cUIIhal'l• lft the Gn•• Ro .. , at tbo otatloa .... r La Grudo durlac tho orlt1oal 

woatho or Auauet aad Sopte•ber. Tho pal•& otatioft roeord lhon tbat tllo .... 

~••·ott tor A•suo+ dur1a1 tao l6•Joar por1od troa ltl5 to 1941 ... 1,174 aon toot, 
\ 

aad for S~tptoalHtr, 1453 aero teet. Corroopoad1q Yaluoo tor d1ooh&l"'• aro a •ou 

of' 19 ooeoad•toet tor Aupot, aad a ••• or 14 •••o••·t•• tor &opt•Hr. It ..... 

••17 doulttt•l• tlloretor, that tat aa1 .. pooliblo atone• or wator ia tlao •ppor 

Oraade Road• ftllOJ lt1 tuiun, will •ter1allJ nduao tbo low flow •w ••ailaltlo 

at Roftdoa. 08 the other baad, rotun oe•,..• tro• adtitioaal arou brous~R ....... 

1 rripttoa in the futuro, _, quite pooliblJ iaoroaoo t.llo low now ... ••ailaltlo 

It propooed rell"oin ta tho uppor Gra .. e .Rea•• baoia are to 8o oporatoc& 

aleo tor flood ooatrol, whicll, I u .. orotaad to 8o tho plu, ltorqo wo\&1• prollablJ 

aot ltoata uwtil lato wtator or oarlJ eprt•• when tbo hoaYJ naa-off ltopt~o. If oueaa 

1• tho plaa, tutun otorap ia the upper ltaota •bould an afton MYoroelr tllo 

ftl•o of tho propolocl diftNioa proJoet tor priao powor. 

'ftto oxtowt to whtoh futuro upoti'M8 etorap will M ta oonn1et. wltll tllo 

Gnado Ro .. o-Walla •11a •1•onioa proJott to a pnlt1• tbat will re.Un ooalid· 

onlt1o 8tu4J• ~ a ltriof n•t• ot &Ya11ablo d1ooharao rooordo t••loateo that tllo 

tul1oet do .. 1o,..wt of upotreaa otora10 oltoo would aot ooriouolJ oonf11ot with tho 

propoood dlnroloa proJect if tho two plaao aro proporlJ ooordiaat ... 



,.._, •t•••••• ,_ ~tlea Ia t ... or all liMe ...U .._. .... ••· 

._ 8d..aatlr ...... tile ,.,,., ...U. ,.....,, at •••ua, '*' •Ul '"'-"' 

-' •••••• ,..,...._. tile late • a • ,....., • ,._.. t• a 110•twttr tllat t'le 

1• 1 •• ,....,, •r .. t•r111 .. 'r Nhrll ... ,.., tt ... ltle.al ,.. .. 

l...._tea Ia t• .,.. w11., ta -.,11 .. Ina wtater •-' •prllll ne,... • 
.,..... a ....... ,._ ., ....... Ia , .. .,... ..... lt ........ t.t. tMt ..... 

... ,, .. will ,....u. a ..-...w n.. 1a tM Orallte ...... at 'rat ••• '-' tlae 

1nat et -~~ ........ •••••P •..Ut.._ a ~ pa « atw ,...t.t-. 

R?? tat "F-• 

In tile tell..SIII ta'le (~• I) te ..... tM - 11• t• tlae ,...... el 

the r111,. at ,.nina .... ._ wltlt tile •a• a n.. tlat .tall' line .._ 

eMa._. .... ,_,. eltla ....... el lOOeOOO ... 

100,000 ..... '-'· 

I 



Tabltl 
' · . 

Natural Jletharae or the Gralllle Road• RlYtr at Roadna, Orepa, aDd replattcl 
n .. obtalaable bJ etoraa• ot 100,000 acre ftet aad 200,000 aare flit 

. ·. 
Tar Natural now in Seeogd Feet Re~lated tlow in Second Feel 

If .. Jtlat.a 100,000 aart feet 200,000 aare flit 
of trtot!l!t - or storace 

1926-27 2,280 468 
1127-21 2,830 470 800 1,020 
1~28-29 1,580 353 ~s 980 
1929•30 1,380 310 ns 140 
1930-31 1,210 254 880 8~ 
1131•32 2,550 301 sao 880 
1132•33 2,280 424 870 1,100 
1133•34 1,477 300 840 1,090 
1114-35 1,508 304 870 100 
1115•38 1,888 258 580 800 
1938•3' '1..,380 230 580 800 
113,•38 ljl58 308 810 1,070 
1938-39 1,638 335 7~0 1,030 
1139-40 1,544 260 780 1,030 
1940-41 1,677 458 950 1,170 
1941-42 11323 4'3~ 
I 4\ ~,_- t\'3 ~,,S3 ~4'L 

•••• ,., .• 
Ia !able 3 which follow! below1 the conetant now that could have beea 

.. latatned throusbout the irrigation seaeon1 April to Sept-.ber1 incluelve, 

le ebown together with the minimum noturnl flow that occurred in esch ytar ot 

the reoord. !n ell yeare a minimua now ot 300 eecond teet could have bt• 

maintained f~ power purpoeee by regulation. Jt will be noted from thie table 

that a eonetaat flow of 11 000 eecond teet for irrigation might have be•n 

maintnin!d in all Jears of the record but two (1931 aDd 1938) 1 and t~ onlJ 

a lliaor detlciney would have occurred in tho•e J!fln • 

• 
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Table 3 
Grande Ronde Ri!.er at RoDdow, Oregon 

Regulated flow availabl ~ during irrigation eeaeon aDd ainimum flow 
8Yailab1e for 20wer, f\&auminU!.Qrttge of 100,000 A.F. 

YMr f{ egulated flow 'qegulated now Kat ural flow Date of 
Arril to Sept. !'inimum duriq l!.intnn.. }(in. Nat '1 

non-irrigation nw 
~ ee.aon 

See-Ft See-Ft Sec•Ft 

192'7 1,650 1,1~~0 

1928 1,320 381 
1929 1 : ?. 60 310 
1930 1,080 301 
1931 910 301 
1932 1,030 424 
1933 1,380 462 
1934 1,000 385 
1935 1,160 300 260 Dec. 19 
1936 9~0 300 280 PJoy. 28 
1937 1,030 300 230 Jan. 8 
1938 1,320 391 
1939 1,100 350 
1940 1,030 300 2 60 Aug. 23 
1941 1,600 500 Aug. 18 

A1 thou~h the aboye -t: nhulRtion f! howa that 1,000 eeccnd te6t wo:lld haYe been 

av~.: ilRble for irri.r,ation in all but two yel'l r s of t h£ r ecord, deliv~I"J would 

have been limited \1y the d&e of the tunnel and could not he.ve been DBde on an 

irrigation deme.nd sehed,Jle. lfowe..-er some degre~ of r6gu1ation to adapt the rate 

of deliyery to irrigation demand would be poaAible through reservoir head. In 

general t he period ot rrr~nteet irrigation demand corresponds to the period of 

high reservoir etage. 

AY&ilable Storage 

A rough e•timate of available etorage on the Grande Ronde ruyer can be 

lllflde from a recoDDaieaance •uney of the 'Jallo1.1a River • iJ.eh shows a part ot 

the area within the proposed Rondowa reBer...oir eite. It ie roughly eetimated 

that a atorage capacity of lSO,GOO acre teet could be developed on the Grande 

Ronde aDd Wallowa Rivera by the construction of a dam 250 feEt high at the 

5 



IMep Creek cia• eit.e two .U• Mlw Ro..._, ••r ttt. eeettea llae ..._ ... 

eectlou 11 aBd 14, T. 3 N., R. 40 E. ot thle total capacltJ• about 100,000 A.r. 

••• M la tile rNerwolr abne the 2,400•toot eolltour. Drllllag ..a at er • ..,.\ 

thle eite eonaeetion with F.P. ProJHt '7f.l •hon •brolln lawa rea• to a deptlt 

et 41 t..t. rro. 42 to 62 teet the drill 101 eh .... •elooe, hard ~ ...... eoltt 

aad fro~~ SZ to 12 teet •brok• lan roct•. Drllll111 atopped at 12 teet, aad lt 

•• concltaelt'd tMt thf\ elte .so DOt ouitable to a coacr"• elBa. No a•loaic 

uaalaatlon MO boea made ~t the olto, but lt la the oplllloa ot IHlosiata whe 

hayo aDted tt!e drill log thet it •J ba euitecl to aa •nb• or roek•tlll claa 

ot bread baee, Yith a eut-otr all. 

Baeheter f~ a 2SO•foot -at the !!heap CreM elte .. uld nooct M 

oatl..tod 2,000 acr• of tiaber aad wooc!laacl alld about 14·11111• of the La G ..... .­

Joeepll W&aelll liae of the Ualoa Paclfle Rf• Reloeatloa ot thle rall...U would H 

the prtnelple tt .. in the ecquieitloa ot rl1ht•ot-.ar tor the r .. ertotr. Tbe 

relocatioa ef the rallroe.d would be to ita OWD advazrtqe, howwer, .. tar u 

reprda grade. ~e 14-mlle stretch ia aow located oa aa •••race ancle ot atlout . 

2S teet per .J.le. Relo .. tioa could eli.tnate all &rad• la thia r•ch lt a..ttable 

rcNid Mel 1• toulld a~ the z,soo-toot eoatour. 

Genere.l Plan of Dweloe•t. 

A f'OUiht prel.t.iary etudJ ot the propoaed GraneSe Ronde-Walla Walla diyaraioa 

proJect ngeno the tollowi .. aeenl plan ot deYelop~~eata aa •nh• er rock• 

till cla8 at tt.. ~eep Creek d• alto oa th£ Craadc: Ronde RiYor la •ectlo• ll 

&ad 14, '1'. 3 "·• R. 40 E., 250 teri in hel~tlt aboye the water aurtaco, aa 

ll•toot, coacrete liaed tuuel 17 .UN lOBI tut• out troa tlse .... _...lr tlsu 

created at aa elOYat loa ot 2,400 teet ..,. the •uth of Looki~~CZlae• Creoll, la \ . 

See. 29, T. 3 N., &. 40 E., aad diacbarpaa illto the SOuth ron \lalla Walla RiYer 

' 



.... 

at ·· elintlM ot 2,220 teet ills ... 14, '!'. 4 w., R. Jf E. ,.oalblr a ·..U· . . ' . 

..... t• ·•1 6.5 .U•.a ·.1..pll •.-ctl .. WS.tla -t~ ala t..-.1...,. lto 41Miarp 
~ . 

_. te ..,_., at• fer lrrlptloa to tile tJiatUla' R1Hr lato wldela it Wftld -.tr . 

Ia .... l'f, -r.. 3 N. • R. !'I E . .;·' Tide t-el ~odd be c:outnct~ • •fllaht. an'• · .. 

... - ,....._ eroated 'r a low d• at tho u.ltlla end ponlltt!-c nn toM 

r__.. .. ·117 hJdronatle ,.. .. .,.,.. ao u to......, -.till• RlY.,. diH•J"P to .tJIIO· · ·' . 

ao.tll Nn 'lalla w.lla R1Yor :la wiater tor power .• About 1! ..U• of ea•l or eo•u 

. . ' . 
oa tile So~h 11'ort 11111• \'fall a PJ.yer with a totel iutallatloa of 50,000 K W. t . 
,..albl~ _utillallll ezietlllc plaata •. & •••• '-•• 1, 000 &.w., at t._.l .-. .. 

t' ·.· 
'ftale rcnap prelii''•I"J plan would be aubJect tG poaalltlo wl4e adj•t.•a& ~: . 

aft•··f11rtb•r .tuq o~ . the lrriclble ar• below Mil toa•Fr .... ter wbicb •r 1'041111ro . 

tile .... orntloa of aoro h•d for lrrtptloa caala with a co• .... -' lon of.._. 

to .,...... 

Oa the baolo et a l~·r•r record of d:lacbar&e tor the Graade Roaclo Rl•.,. at 

.. ...._ (ltl6·41f lt l• eetlutoct that aton1• of too.ooo· acre ton •••• tho 

1,400-toot coat•• ta tile propoaed Ro..._ r~o...,.lr wdd ,.-nt•• a .a•• 1 

•-•J n.. of 510 ...... teet 1f •• _, prlMrllJ tor P••• A met • t1R ot 

110 ·~·• tNt eod4 ••• M• •lataleed fer .lrrlptloa troa Aprll to Sopt..t».,., · 
ill . . • 
1M1..t .. , bd tblo -.t:d llaye rHultocl la a ai.S... Wiater t1ow ,,_the 0 ........ 

.._.. of 300 ··~ .. ten fer ,..... Ja.14. tt tlae 11 ,_,.. et tlao ....... 1,000 a.. r 
.. . 

_.. llan beta nal!a~o tor lrrlptlea lf t~ RoadRa r•enotr bU bHa .,..t .. 
) ~ 

tor ~~- ......... ...-ntr.. .· 
' 

011 the ... s.. of the f~r-Pilll·· the (a-enl poteBt1alltl• et the pnJen .. 
I . I 

-!/ • \ .. 

ll•• o.tliaed are e...-1 ... ~tel• -..w;-. dleuact ... •rio•• (1) •e te '-·. 
• • t • 

.. ;- . I • I ~. -,n.ru, la the ld.....U of pow• _....t'l~t _. (I) - w be pr1arllf Ia tile 
,.· . ' 

I \ I \ 

iat~ ., lrrlptte.., ,,, ' . ' 
. ' 

' l i . • : ' 



:.•. 

.... ~ , . 
ng Is ·Op.ratS.oa fer Mwtr pd•rilrs 

tt t~ '"""'were epen.t!4 prlarllJ in the S.ater•te of ponr ,...._tl!a, 
. I I 

ta. l~r rMOrd of .:-dl .. barp tor the Oracle ., .. , at Road ... lacll••t• tllat . , -. 
• \. • ! . . . 

•at replatett now et · 580 S!c•ft ootlld ~»• ~~ la tM Orude .... ...u. 
alla twi'IMls DarSt~~ tbe r-r et l••t ft!W et tH ,_ ... (11N•3t) at Ro ...... \ ~ 

a r..n ... tile &euth Fork Walla Walla RlYer II!U" S.tl •nta ..... a ldat • •tval 

n .. !I I' S!e•ft (Jaa~ 9, 113'). Tt la ntlatM t•t 10 1!!-ft - ,,_ a .. y. • · 

tM prepea!4 tuftatl diecherce !lld. Tbla would .ate e total lda•r• tl• !I 110 ,,.. 

" a.atlable tor power d rYeloP.ea& t~Uih 1,220 teet of bead •'-•• J~ters 

Wttla a now ot oBlJ 580 ·sec-rt in the tuDHl (d.laaater, U ftse !l!P!e sOOI) lt 

woud p!l'alt •• et 9fJ t .. t tor· ,..... tt_.. The total potclal power •I tile 

tr!Jtn under coBCIS.tioae of ftoll •• aboye e.atlla!4 ie !" nrla!d u tell-• 

J'ottrdlal piwtr tm ~!Cim plYerdon ?roJtD 

SS.t! ff•d (tt) Mia. now "·'· K.w. 
Stt•D 

~-·1 90 580 4,170 3,100 
So. Fks~walla Walla 1,210 MO 14,400 u,ooo 

'!'atal,..... 68,500 51,000 

OM..- thle plaa a ~t~lat.. now tl 110 S.•ft wcnald baYe l»eea avaUal»le lor 

ll"fi8atla t»el•lftltoa•Jn .. t• at altltwt,. ...aer 1,000 teet. Aa•.-1• t•t 

I ure ten ot water ,_. acre dellY!P .. at a uattora rate at now wo\lld .-

lrriptlea 4 .. ,, the now below n!toa•FrMRter would IIDe •ppli,. 40,000 UN 

ftat ..... , .... n.. ...... ,,. * o ........... (110 .... ft) WMl• ..... ,. .... . . . 

• ••~ • •••1 ..... lr et 101.000 &.r., •• •ttteltat te '"Yl~ ·' &.Is ,.,. uN 

te M.~ ..... •..s11 .... lnildl• ....... ""1 te ......... , hllulfts 

• 



Plaa II. Operat!oa for lrrigatioa prtmarilr. 

tf the projeet w8re oporated pri-:~arily for irriptioa the propoeecl Roado~ 

rev. eryoir woW.d thea .. o 11se.:i to deliver water oa u lrrlptioa d-811 eched'lll.o, 

ia eo t ar aepthe capacity of the t.-.1 would pendt. A etwlJ' of t• nnrcl at· 

Roadowa shews t bat a storage capecit7 of 100,000 A.F. would bawe ~• awallablo .. . 

a lllal8um ficnr of 1,000 Sec-F't for i r riptioa ln all 'but Wo J.U. oft .. 16 J•l'8 

or the record. ~e esceptione are 1931, whe4 oaly 910 see-n w.ld ••• b .. ayall 

able, o.nu "Or•-• 1936, whoa 960 s.c-rt ;rould haYo .._ a•llabl.e. It ettlciea 

uee or all eva11able now could IIDt be ~e in the Walla ~lalla Yal1.,, a ttaaael 

of emaller bore and 6.5 miles ia leaph loa41D& from tile Walla 'Malla ... of tile 

uin tunael to the U.tlllfl. RiYor could be coutruet .. to dollY• water to tile 

tTmatilla vallty tor irrigatloa. It 1• roU£hlJ enlat.S that a total ar• of 

80,000 sere• in th~ '!alla ~allo aad U..tllla ftlleJ• cotllci be lrrtptod tn. tile 

Graad~ ~onde diYereloa. 

~ndtr thie plan (and dleregardiD& &DJ po•eible codtributloa f~ tile 

Umatilla rtiYerO aa utlmnted Ulillia&~~A flow of 400 3ec•Ft would be anUa~e tor 

po~rer deYolopuat, of which abo&lt 100 Sec-Ft would be eoatribtRecl by the South 

Fort \Valla '.iella R1Yer. ':'hia total now could be dweloped tllroush 1,210 feet 

ot head abo¥e Freewstor, and would generate 29,000 K.~. in thle reach. 

!f all water were diverted to the l'slla ·.1a11a ba•iD a Q50 now of tlO see-n 

wo11ld be aYaUable for power. Thir:; wollld repreent 56,000 K.71. for so pore.- of 

the ttae. 



.. S!P!!rJ yd Coacll!iOM • 

'rM an.le Ro .. e-\Ja11a walla diYweloa preJect, it deeiiJMd pri.arllf tor 

Pfter, would require the to1low1q nrucrt.w-• 1 

1. All earth• or rockfil1 u., 2SO teet high, Vol., s,ooo,ooo Cu. ta.(eo.;\~ 

2. A tUIIMl ln.tl• loac, 11 ft. di...ter, elope, .001. 

3. About 18 11Uee or po..-er caaa1 or conduit. 

4. A total lutallation of ~1,000 IC.'il. on South Fork l!falla Walla Rt••· 

5&eecl on a 16-year record of diecbarce for the Craade Ro .. e RlYW at Readowa, 

the project would dnelop 51 1 000 K;.v., aDd wotlld eupply an aftD•1 •1U.. of 

20i,lOO A. F. for irrigation, or ln 14 ot 15 rear. •oald eupplr 240,000 A.r. 

It dweloped pri•rily for irription tbr proJect would r..-tre a . total 

laatnllatlon ot 88,000 K;i. if ~50 power Ebould be deYeloped la tul. tt wtll4 

ot 3101000 A.F. tor lrrisatioa, aa4 la 14 ot 16 years wou14 preYlde 3601 000 A.r. 

It there eholld be a ew-plu. ot wter !or uee in the Walla Walla nll!J tor 

irrit,'1ltlon, a part could tie diYerted to the t'-tilla yall!Je but thie woulcl adcl 

the co•t of 6.5 mlee or tunnel &ad would lower the Jield or Q50 power. 

Followiac le u eatlate d the ftlue for power ud tor lrrlptioa of the 

proJect UDder the alteraatiYe pl&n8 of operation• 

Potential Power aDd Irrigation troa Grande nonde•Walls Yalta DlYfr!lOI Pr!J!!\ 

Plu I 
Plan II 

Q100 

51,000 
21,000 

950 

'.crf'-Ti't~et aYt.llabltt tor lrrllltloa 
April to SeD•ber, i_pc:lutl•• 

209,000 
333,000 

Ia 14 ot 16 Yn 

240,000 
310,000 

At $15.00 per l.W.Yr. tor prl•• power, aad 1 .tll per k.W.H. tor d.., ,....., 

the poteatlal ret ..... tro. ,__.an ..tlated u toll- tor the proJena 

10 



Eat~ted Returns fro• Fower under Alteraatt•e Plana 

Plaa I 
s1,ooo K.~.Yrfl ~ tls.oo --- $'85,000. 

'l'otal yield 

Pla II 
2t,ooo JC. ,v.Yn. ti i1s.oo -- 14st,ooo. 
IISII! K.W.Tn. € ta.ta .... 1115110. 
IS,Saq tJ; ~.a 2 < 14& ~ftt 

. >~x~~~ t. ')S'~ J i tr ... 
:Jk !._~-- - ~ ~7 5, S rJ O 

'!'he enl•tEd walue of dUJ!P (QSO) ,...r at 1 11111 per K .w.H. 1a llaaed • ita 

ay&.ilabllity durlJII the irrip.tloD t•Mn when lt eoud be uaed tor pWipl ... Tlae 

esti~et£d yield of Q~O power ne8..ea all flow utlliaad ia the ~alla ualla baaia 

and conet~quently n,.,ne di•erted to the t'-tllls baein. 

Under Plen ti a tote.! i nf'tnllation or ll6,000 K.";V. would be aecH....,, '*t • 
power house would be eonetructed at th£ tuan~l end, eiftee the tunnel woald be 

tunnel sva1lnble tor power. 

'The larr:er conduit neeellasry ad• Plu II to oarTJ Q50 n .. w.Ud eldaU 

•o .. sddit ioaal eoet. 

Constn~ction or a 15-&-mile tUIUlel f.o carry water to tbe t'atUla ftlley would 

ent11il a aat.erial additional coat, but, it all tlow were utUiaed in the \lalb. 

Valla be.ei.a, thia cost item could be el111llrated. 

It all !low eoYld be utiliaed in the ~Rlla ~la baeia it 1• apparest tbat 

the more economical develo~ment aad operatloa or the projeet would be ter irri1a• 

tioD prlurily. TJ~Pl.ftn !T the total eetl•ted reYeaaae tra power wuld 
b2~ 1> ·· · · 

•fprosiaatllJ ~11 the re•enu• tro• P1aa !~ aad aa e•tt.ated 20,000 add1t1oaal 

aer~• could be lrrlgatect.ltXUUXIlxtllt:1111• 

\) (j \ { 
I 

11 



Is h~ ~ A ~ -r 
~ ~+ 

JDllowlal 1e &o estimate of costa of t he projectf neeuming thet it ie 

deaipN tor operntioa UDder Plaa II, &ad that all fl• ie •ed 1a tile Walla 

walla baein' 

1. ~beep Creek daae .~ ..... 6,ooo,ooo cu , •• ------------- tlo,ooo,ooo. a. Laad acquieltioa. 2,000 acr .. ~ $50 ...___________________ too,ooo. , 
1. Relocation of 1& .U• of railroad ~ •loo,ooo per ale ·- t,soo,ooo. () /(~3{(. 
•· TUnnel exceyatioa 43S,ooo cu yda ~ i8.50 --------------· -- 3,6t?,soo. ( I• ~ 
5. 'lWulel liallllt 125,000 cu , •• ~ $12.00 ----------------- 1,500,000.1 
1. 16 llilee of wood ftta~e pipe (10-ft) r· $20 pt-r lineal tt -- 1, '100,000. 
f. Iutallatioa of 61.000 K.·.;. (turbia• ... aeaeraten) ~20 1,32o,ooo. 
8. Acquie1tioa er P.P.I ·L. righta and etruct\Aree (rolAgh) SJO,OOO .• 

i2o, 31 "• soo. 

S..a elllnge of P. r. t L. etructurH would be poeaible. 1.8-.lag a total 

con of $2o,ooo,ooo., an owerall charp or 5 percent for intereet, a110rtiaatl• 

ow• a $o-y•r period, opEration, •lnte•ac• and rt~plac••••• and no tu•• 

the reUr••nt or tbe total debt ia so J'eaN would r..Un aaa.-1 .,.,_.. et 
"<J' 1'/.0 00 

$l,ooo,ooo. ~"niaa fro• tbia total ••••1 aa .. u.t.t tteeje60"" .... u•ed 
4 1 J•Y"' 

tro. eo.le ot power, a ~llllct~ ot •atlw~9iYwould t»e cbaraed to 1rr1gatioe. It 

60,000 •cree could be i~rigated fro• the Grande ~onde di•ersion, lrrigatioa coete 
fc .]"l- . 

would a~vace ~per.. acre per Je&r ower the 50ef•r period. 'l'hia catiate 
' 

do• DDt, 'iiiCltade . the C08t of irrigatien 4i*cb•• 

/ 

Port~, Ore. 
Ju. 61~ !944. 

• t .. ~ 

n. o. Helltllld 

·. 

'· 



lon~ heul increase mucking costs. The rate is used on the assumption th~t 
tunnelin~ methods ArA ~inin~ fro~ eaperience. 
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211 014 Olvt Houo (U .a.) 
,.rtlaM, en. Jaa. 10, 1M4 

UUIIUUII 

IIIII)IWGJM for llr. ,., 

A e•rt .... 1 .. tuuel oeeto oa 51 cl1ffwtat JoM, wlaloh I ••o Jut 
rooo1Y .. tr.. ur. n.bler'o oltloo, arr1•~• too late to bo aya11ablo for ., 
onlat• oa tlao G ..... o Rea4o •1•w•1oa t..-.1, ., report baYlai , ... •11 .. 
to ,.. oa J....., f. Th1o oa.rt eona1• a wealth of iato ... t1oa oa tuuoll• 
COIWt ... 1f JO• clo BOt alrldJ ...... OOPJt ro• _, ... ire to r ..... t ·~~~ 
, .... tbo Burou. It 1a eatitl .. ·Drawlal a-o-ssa• ... lo elated , ... It 11 ... I 

Aeoorcll• to eon f1proo ohRII •• th1o ohart ._. .,_,. rw1o1oa wUl M . 
aoo••rr ia., .. tl•t• tor tho C ..... o Re .. o-'lalla walla tuaaol pro.joot. YJ 
ooU.-.tM •• •P to abo•t •sa.oo per liaeal foot of tuaaol. 11 toot 1u1•• 
ft.alohot <11-..w. The chart .-.. I obon t.-lo throUih bualtto reok, ... 
oth• •torUl, tho eon of whloh •J •• ......... with tho oon of a t-ol 1a 
tho laaoalt1o ar .. anua4 Ro ..... Folloriai lo tu• t .... tho ellarta 

ProJoet '1'1181111 u.s. eon, ... y.,. 
dl!lft• lite! t•a cowplf\!4 R n• 

1. .... lf.O .... 11 11. 
I. clo 13.'15 

"··· 
1111 

•• klaath 5.'15 11.n 1M1 o.P. 
4. Kittttao t.2S 14f.SO 1131 water up to 1,500/ ... 

.... 1,/1, , ... whoa eo.,arod la creoo-oectioa with tho propoo .. 11•loot 
Graaclo Re .. o t-.1, (.58.00 per liaoal foot) -.Ito tho ootiato for tbo latter 
look ....... ~ •• No. I 1o a .-11 Nro, with coao•..t hich mo of ooot. No.4 
,.._ wlat lllcht rooult if tho propooocl c ..... e RoMe tUDol na late wtw. Ae 
,, .... water ..,_to II& Yo poin .. oul to •• anach rill •• , ... • tho ,.oltloa 
of tho .,.._. water table. '!'uaao1181 r .... the diecharco ... woalcl porlllt .. , 
<lniMco of aa, wt• that llllbt be oaco•atoncl, but t..-.11111 fr• tho upper 
Or lftako ... ftllld 111Y01YO a OoriOU drai-co probl• that mllbt .to tho nolo 
proJoot -...nloaltlo. Th1e would ronlt f .... tho cr•t lo.h, 17 lllloo. 

'ftlo ea.rt clooo aot dooerlh .., tUIUIOl of •r• ttaa 4 ud a fraetloa all• 
ia l._th. .. topoaraphJ lo anlla'blo ff'OII wllleh to 4etOI'Idae tho poeolWltJ 
of e!Ml• ollafto at latornla for ta.o GI'Udo Ro•• tuaol proJMt, ud ita 
aroat ltlllth would probablJ Mko ••h ellafto DMIII&f'J• 'J'ho flret aot4 lor a 
tllore .. h ot .. J of f .. tbllltJ wdcl H a topoanplllo _,of tbe •tlro t .. ol 
loeatloa. 

I 

II the •larlM aacl other olfloo ,.,... of PY•••••& oqiDMN obo111cl 
Ito lael•• la ootlatoo at eoet, a ,... .. .,, norhacl charp ..n M &44 .. 

to., ootlat•• AppareatlJ taaolli.i oeoto •et •rrr aloo a ehara• of 
••• 10 ,..... for -at•oorlal• •forri•lo• ... a••nl .......... 

YWJ tnlJ JOIInt 

a. o. Moll ... 



1IIIIJIA1IDUII ,.,. · Ill'·~ 

111 ow Oe•n ........ (u.a.) 
.. nl.... ore. re~. lt lttt. 

'fttla r.nller refen•• to., ~rtet npen •• ttae ,. •• 1~1• a ..... 
Re..._alla lalla dlftNt•• 

Ceet Mttat• e•1111Mt .. ~· .)!lpl't ......... ea u llftenn •••• 
•' 1 ,... ... -"'• .. wltll tn•l JIJIIIIII• ••• • .. ,... ••••· n ,. 
lat .. att• te ••• tllat till ..._. • Rll~tlea ••Ill"'•• lte ••• • a ._.,, 
•' • illtereet 4tlup te lrrilattea. ll tat ,aft et til• lnM• 118M'"~"' 
....... ,,. tl 11"drstilae ...... lJ 40 f1NI8tt WIN Nfd• wltlaMt iatiNite tlae 
a....t ....... te lrl'ilattea (eo,ooo aeNI) -.1• 111l7tot11 et tua. •• ••·•• 
t1• .. .,...,u. ... .ut~t••••• • .._.. ., a.oo. •• a tetal .... ,.. ., .... · 
, .. ure. It, u I llaft • .._... .. , the tetal •• et tlaa fN~eet .... ,..._. 
..,..,. ,,.. eao.ooo.ooo •• .... ooo.ooo. till ... , ... ~a ...... ..w '-" w • · 
,,. .... te lrf"ll"l•• a1M1 lalper ret ..... t.._ •nlat .. Mdll • W ,,_ 
,.. •• Jf ........ eetlat .... ..w • ..., so ........ , •• ooo.ooo. •• 
tu,ooo,ooo, tm,atlea -ad .... t•....., tile '-1-•• •• ... ooo.ooo. "• 
tt.e •••.. ..ooo,ooo, •• a teu1 el •u,ooo,ooo. Ud• tile 1.. et a. te.-la, 
, .......... ...u tlale ... 11 ....... ...a1 ....... wd• " 1/tOtlt ., 
••u.ee, •• •·•• t1• •• .,.,.., ..... -.iat .... • •ua• et tl·OO• a tetal ., ..... ,.. ..... 

u a 1lul1 ter c-rl- lt 1• laterenl .. te •t• tllat tlae "llnll 
tJatt• et ttte DINIItltll ProJMt laft1ftl a fll' ur• elaarp el •·• fll' ,..,. u 
1nlat .. la the 1f lf ..,. ... lf ''*•• ftl Wl•kl• ....... , •• a ,.n ef ~ld• 
,,.J•t• hu liMe Mea ectaet._t ... 'rlla laMe te M lrl'lpt .. an Ia ... enl 
liar u4 pela la.... fte 11a11a lalla lawle are ,.tiMlaJJ.r ftl•'l• &1-. fer 
tnek fa'-'•• a •n lllt-lft t,. ef ,.,. ... _. .-1• tlleNfer .. ...., a ................... 

-.tllll' tuter tllat ... 1. all..t till IIUlMlltr el t• tNJMt II tM 
.a~ .. et ,_,. ter ...-... ..,. • N1atlw1r lew 11ft, ealre 11 ~ .... 
lrrt. .. tl• lll&llt affe ... te ,., .,. tllaa 1 .&11. J ...... _. tw. w11 late..­
...... tllat tlae IFitmC •t•r tan. la tile 1ewr ..U. lld1a -.ta ie 11 ellall• 
I• eertda .,... tlaat III1J a • ....,.tlftlr M lift I• 11111i1U7 11 11 .. u tlal 
..... ••• •• ... lutr Nflae ..... an ~~~ tee ..,,a, -, ..... ,_ ... 
Jf i"e QIO ,._r ••lla'li e..W ri.W •n tllu 1 .&llt a •tlliallJ ldper 
ntva -'lilt 111 _.. It 11 alH l8t.,..illl te an• til• tM QIO flrlH et JO ... 
1.....U.. w.W •- ..,..1, •lUI till 11a11a til• lew flew II tM nle la 
Phlfle Ceut n..._. (&fli1 te ..,. ....... ). atll ._. .. Utioaal NNII to • ...., 
n tate on.-.. tM QIO ,.... t..W .... li.alr • ••••rt• to ,,.. ,. ... . 
Jf thte .. ,. JIUtiea~. till erip•1 ~••• el "'•ra IMl• • ....... . 
.. ftlJ er -.u.,. (llfiNMI te., _...._ If JUe •• 1146t N .... l')e 

,..., tftlr ,.. ... 

•• o. 1111t.ll 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

P. o. Box 499 
Grants Pass • Ore

0
on · 

Mnrch 3, 1945 

L1 r. Randolph o . Helland., Hydraulic Engineer 
Geological Survey 

212 Old Court House (u.s .) 
Portland, Oregon 

uear ~.~r • Helland: 

Your letter of December 26 to 1:.r. C. c. Fisher at ::>e.lem regarding the 
Grande Ronde Project \\65 forwarded to t his offi ce for reply. In son e 
nnnner the lett er ·wns misplaced before the requested data were worked up. 
I run very sorry that the rep l y ,·,as delayed for such a long time. 

Nn information is uvaile.ble in this office on the Wallo?.n River above 
'Unllo,o,e.. I a m uncertain as to where these datn could be secured. Possibly 
th~ Boise Office ma~' have some informntion with ree;nrd to the Wallowa River. 

Wi~1 regnrd to t he Grande Ronde Riv~er above Elgin, the follovdng data 
are su bnitted in response to you r request. 

{a) 1'he potential Grtmde Ronde Project"developr.tent would consist 
of three units: LnGrande, Union and Cove, for which the 
principal sour ce of supply would respectively be the Grande 
Ronde Uver, Catherine Creek, nnd Indian Cree.·. The following 
storage reservoirs vrould serve the units : 

: Dead I rrig." · l::u1 tip1e :-Flood Cont.: 
. :Storage: Storage Use Storage aTot.CaE• 

""d_ra_n_d .... e_lr_o,_ni"'"''e-----=-· -2",~~oo:;;.o:o:---lOO,ooo : 4b,ooo ;5,000 : f77 .oBO 
Catherine Creek 1.,000 15,500 6.800 23,300 
Little Indian Creek 500 11.000 : 11,500 

Totals •••••• : 3.5oo 111,ooo-: 55,500 : 41,8oo 211,86~ 

{b) About 26,1-+00 acres of land are now irrigated to some extent wi ~in 
the project aren . The distribution of these lnnds and an estimate of the 
streum depletion by them is as follows: 

~resent Irrigation Development 

Lo.Grande Unit 
Union 
Cove 

II 

II 

Totals•••••• 

• . Araole Cli'ss umcrs-- ·.--pe:sture Gl!l.SS talids 
;Net Area : Est. stream ;net Xree. :Es:S. Stream 

Acres D~letion ac.rt.: Acres :Depletion ac..f't. 

5,100 3.860 4,500: 2,300 
7,900 7,900 5,8oo 4,4oo 
J.loo 2,200 
!~100 13,900 ' 10.~0 6,106 . 

-----------------------------------------------------------·-----------



., .... 
{c) When f'ully developed, the project will furnish a i'ull water 

supply to 63,500 acres of arable clas s l and and surplus and 
return flow to 32,900 acres of pasture class land. The aorea~e 
distribution a nd estimated stream depletion under ultimate 
developrnont are a s follovro: 

Ultimte Irrigati on Develo_2ment -?lith storage 
':Arable cliss Laiids : Pasture cfass Lands 

Net !:!st. Stream Net : Est.stream 
Area Depletion : Area Depletion 
Acres : Ae.Ft. : Acres : Ac. Ft. 

LaGrnnde Unit 45,600: 55,500 :" 24,900: 24,900' 
Union " 10,300: 12,900 : 8,000: 11,500 
Cove 11 7,600: 8 ,200 -- . . 

·rotals .... : b3,5oo: 7'6,606 -:::3".;1:'2 ,-;9~o=o: 
: ----------------------- ------

{d) For the ultima te development the stream diversion requirements for 
t he lands are estimated to be as follows: 

Arable Class Lands = Pa sture Class Lands 
: Net Diversion ::-l'let :-Diversion 

Area Requirement : Area Requirement 
: Acres : Ac. Ft. : Acres : Ace Ft. 

45,ooo: 13t>,3oo 21+;9oo: 6,aoo ¥ 
10,300: 36,100 8,000: 12,000 ~ 

Le.Gralld.e Unit 
Union 11 

7,600: 18,200 : 
63 ,5oo = ~o, 600 3~, 90o = re ,eoo 

Cove 11 

Toto.ls •••••• 

~ Requirement for pasture class l ands '\'lith prior rights which 
nrust be supplied. Diversion for a dditional pasture class 
lo.nds will be dependent upon amount of surplus run-off and 
return flow available. 

c.c. - c. c. Fisher, Engineer 
460 North H:i.gh Street, Salem, Orooon 

Yours very truly, 

F. c. Hart, 
Engineer 



A Brtot au .. .., of rute lelatllll to tho fHolWltJ of Dl•ortllll 
tllo Onalo .._ ... Rt.•• 111M tlao w.lla 'lalla Rl•w tor 

,__. ... I,.,.qatloa. 

A. aa olto,...tlYo plaa tor tlao dwolo..-et of ,_.r la tllo Orudo Ro .. o 

Rl•w bol• ........ , u4 u a ...,... of _,p1_...., -.tor tor lrrqatloa la 

tllo w.lla llalla nlle,, ud pooelb1J al• la tile Oatilla RJ.•or ftlle,, tllo 

pooel,Ultr of 4l•ertllll tllo erato Ro811o..,. Road._ appoan to ••• outtlciollt 

Ml"lt to Janlf7 lvthor lnYoetlptl•• If coaotrwotbl a ._ 150 toot lltp at 

tllo llloop Crooll ·- otto two 1111• 'bel• Roadoa, aa •tla" .. nona• •paoltJ. 

of aboat 150,000 aoro teet tNMilcl H ....-... A c-rete 1laed t.-.1, 11 toot la 

clt.otor _. 1f aU• ia l..ph, la•hl lto latMo la tllo r•onolr t-. or•to4, 

wdcl GUTJ tllo n .. of the On811o ,...... to a poS.. ea tbo a..11 hl'k of tho 

Walla w.lla RJ.•• la Soe 14, '!'. 4. M., R. 37 B., '-lw whleh lt coulcl be wtl1la .. 

tllroqh allotat 1,220 tNt of boacl botoro ito 4l• .... loa to lrrlptloa oualo. Ia 

th• !'ollowlaa pac• tbo pnJoet lo cll ..... od ~rietlJ u to ••tllla~o •tor oupplJ, 

poooUallitl• tor otorqe, 1...-a1 pla, ud ftlao tor ,...,. aad tor ll'rlptloa • 

.. t. !wppb. 

A pP.ac et.otloa lao be• atlltaiaocl oa the GI'Udo Roado RlYer at RoaclOR 

oltleo lt21 about 100 teet bel• tho •ath of tho Wallowa R1Yor, aad ataoat two 

1111• u,.tr .. troa tbo Sheep Cn* ._ olto. t~ueh wtor 1• dlYertod tn. tho 

Graade flo•• at poiato up•tr- tn. tho PPD& •t.otloa. 'Mao record iadleatoo 

la &•enl a hou7 ru-ett troa FebNUJ to J-.o, nth a .. pld cloelillo cl1lf'illl 

__. after wldeh tho rlYor r.U• 1• thi'Oupo.t tho fall aad wlater. A 

•-rr of tblo clloebarao rocorcl toll-. 
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1 !} r ·1 ~~g : i :-: -i ~ 1 ~~~ ~ j ! ~ - -- lg ~ ·- ~ ~ ·-- i ~:g --- ~~- ~ - ;~i ~- --- ~~ 
i 17 I 1 0 -0 . 1 3 , 1 7 11-0 '3 2 8 1 8 6 8 6 2 3.0 5 .2 ' 2 .5 ; 2 .51 
· I3 ,, 11.0 1 1 3 , 16 1 2.0 3 1 1 '3 5 7 o 7 3 2 1.0 4 .1 2 . ~ . '3.6 

H} 10.0 ~ 13 15 12.0 29 119 64 66 18.0 3-6 2.!1 : -1.1~ 
~r·r-~ __ ;_ _ _1_~-+-----~-~- 1 3.0 . __ ?_9 . 9 3 - -- -~-~------ ---~~----- ~- ~--~--- __ '3.~------- _?~-t---. _4_& • . 

: ... 1 ~ .:>-0 · 1 ·- i 1 4 1 2.0 ! 2 9 1 6 8 I 8 8 54 1 7.v I '3 .6 , 2 .0 I 1\,1 
l 22 1 5 -0 ; 1 2 1 4 1 2.0 : 2 9 56 2 o 6 5 1 . 1 7.0 4 .6 ; 2 .0 I 5 .2 
I ~3 1 4·0 I 1 2 1 4 1 4.0 · 2 9 · 7 3 2 a 2 4 6 : 1 7 .0 4-6 : 2.0 i 4.6 

I ~-~ 1 4.0 : 1 2 ~ 1 4 1 s.o · 3 '3 : 9 e 2 8 6 · 4 • , 1 4 .0 4.6 2.0 '! 4 .1 
?.:', 15.0 ! 11 j 1 ~ 16.0 I '3 4 1 7 9 2 '3 2 4 2 1 '3.0 4 .1 2.0 '3.6 

, -i~; - ts.o :- ·11-+-- -- 1- s --i ·s:o · '35 j -- -- s-9 · ·1-9 5 · ----4-o: ---- 11-.<) 3.6 ~---- - 2:o r - 4.1 
1 21 1 4 -o · 11 ' 1 4 1 4.o '3 • : 4 6 1 sa 4 1 , 9.8 '3.6 : 2.o : 4 .1 

;~'3 1 3.0 I 11 1 1 4 1 4.0 3 '3 4 2 1 50 : 4 6 ; 8,9 3 .6 · 2.0 ; '3,6 
29 1 13.0 . 11 · 1 4 1 4.0 . 3 2 4 2 1 56 52 . 7.3 l 3.6 2.0 4.1 

I 30 I 3 6.0 . 1 2 1 4 1 5.0 : ~ ~ 5 2 l 1 53 56 I 5.7 : 3.6 . 2 .o 5 .2 
ULi 2 7 -0 ' _..2J)__ • • • 51 ' ' ' I . ___3_-Q _2,_0 · • ., 

Soli___ _ 3, 92.0-ft- 2,843-t:· 2,284* ---1,48.4_* ___ - ---9 ·5: • 
::>, 4 9. 6 * 7 6 o * 1,1 3 7 * 3, a 5 1 * 6. 7 7. 7 * 6 9 . 3 * 

..... I I.:J /6.7 ?4.;F- /2~- .?,2 917 /28 7.:?,7 22:" I . :· 479·-- ?.24'";" -~ ;8 
·:::f · 6·-;-a·-~~~99~-- : 2's! q_· -~ --t-~!i_ : 1'26;_- -,-sdo· ·7~4e - ·; -I,J~o- j {:J4o ~-.?~~----~- ~-: ./~[-~ -~ -/..!.? ___ ~ -

Year i:V:C'an ... . ............... ..... . ?.f:..~. 
At-re -Fcc:l .... ?.4?,_P.~P ...... 

J 



UNPnBL!~D PB~OR~S l Year ..... :9.4.4 ... 
SUBJEC T TO EE?IS:0~ .. 

OFFICE OF STATE ENGINEER-STATE OF OREGON-\VATER RESO\JRCES DEPARTMENT File Number ..... .2lJ ............ . ..... . . ~. 

.. "': . 

DaUv dilchcrrge, in a~eond-feet, of .h~ .. l.Q.J."k ... ~ .. W.~~ ... ~.Y~ .. ~~--~·'-'--~~ -.. ~. ~- ·'-~- .P!~~-A~ .......... , for the JICOT et!dinu Septem ber 30, 19 .. M. 
. · llilton, orea. 

o., . Oct. Nov. • Dec. Jan. J l''cb. 4, Alar. April Mav J June July • Au~. Sept. 

··r - -~-l-f _ ...;._111T '" '' t"i-6 "'11 _2_T _"i 'c)2·+--·1 "2 6" 2 54 I 2 ~-2 --2·o·4 -- i '6'2 r --·-a·? I -::-:::-i" 

2 91 109 t 122 111 105 : 124 I 279 t 263 . 191 102 1 87 ! 
3 89 toa 148 ·toe · 120 ! 127 3~7 ' 257 19• 102 ~ a9 ! 

I ·1 I 91 . 160 15.. 107 ! 132 I 133 367 ' .269 . 178 . 102 : 91 1 

--~~~ ~ -2 14o . 144 .:. to?_~ 140 . . L .1 .. .3.5 __ 33 . .o ~ - -- -~95 171 .. ·.- .1o.2.i . .. 9 .. 3 : 
· G 93 120 1'33 104 . 235 : 136 289 · 311 164 100 9'3 l 

l7 91 111 132 101 : 244 14-i I 263 298 156 ! 100 . 91 j 84 
81 91 • 108 I 1'30 101 : 200 ' 17~j~ 254 1 2!2 ' 1561 100 ' 89 84 
:J 89 107 I 1241 101 : 170 : 526 2:32 : 273 I 154 I 100 87 84 

I ~1·--ri· ~- ~ - --~-g-i-. i i- ~ .... .. _{ g.g_.:_ - i ~ ~ ;·5i ··-1~i~-- -- ·~i -i-·--- l~ .. ~t- .. - -~~ ; ---· =~·+ ----~ ~ 
·12 1 o 2 ! 1 o 2 1 1 s 9 8 : 1 3 e 2 6 o 2 6 9 · 2 4 4 1 3 8 ! 9 7 e 9 I 8 4 
l:J I 9 8 j 1 0 2 1 1 2 J 9 8 1 3 5 ' 2 2 1 2 7 6 ' 2 5 4 1 3 3 II . g 9 . 8 9 i 8 6 

·~:- , :: i !_ g~ : ~~~ - -- i~~ i~~ --L - ~;~ ~~~ . - -~~~ -: . . i~~- · :;.: :iL ______ g1 
.l<f:l . -"9 6" . 101 1 0 7 10 0 1 3 2 1 7 :3 2 6 9 2 7 3 1 3 3 9 3 8 9 : 9 7 
· }1 1 0 0 1 1 .01 ; 1 c 5 · 1 0 2 : 1 3 0 : 2 1 2 2 51 . 2 57 1 3 6 9 3 8 9 i 9 9 
13 100 j 101 104 . 101 ; 128 : 260 232 241 ' 13'3 93 89 : 99 
19. 9 7 ! 1 01 I 1 0 4 ·, 1 0 0 ~ 1 2 7 2 5., 2 2 6 I 2 2 6 ' 1 2 7 9 7 : a 9 • 9 5 

I. 20 _ ~ e .. ~ ___ 1 9 2 ; -~Q ~- . _ .l. Q _o ~. _. ,__2_1._ ; 2 ~ .3..a...l--~-~--.l..Z.3_ 1 o o • .. .. ag l ____ 9_1_ · 2r r-o ~ · 1 o ~ . 1 o 4 1 o o 1 2 7 j 2 1 o 2 5 7 j 2 o 7 . 1 2 o , · 9 7 a 7 · 9 1 
22 ' 105 102 i 102 100 126 196 305 : 201 120 97 87

1 
97 

;>.a 104 102 ; 100 .. 107 124 . 221 ' · 364 194 119 97 . 87 ; 93 
24 109 101 : 104 · .: 107 128 i ~41 . 381' 186 116 ·.· 95 87 l 91 

111 98 [ 102 . · 1:~4 _ , _1:,o _~ .. ~ - ~~ .... _~,_ o_ _ : _ -~7-~- - · -~14-l. -~- .9 . 3. ~ . .. . e'- 1 - ---- - - - ~~ 
· ·1 o· 5 · : - 9 a ! · · t-o· 2 · ·. 1 o 8 : 1 3 s 2 o 1 2 9 2 · 1 7 e ; 1 1 o · , 9 1 . e 7 , a 9 
102 1 98 I 10, 105 130 i 183 289 I 181 112 · . 91 j 86 1 89 
101 I 100 ; .104 105 i 128 1 176 305 , 183 , 106 ·. 89 , 86 1 89 
1 o 2 . 1 o o : 1 o 5 1 o 4 1 '3 o 1 e 3 3 2 4 1 e 6 · 1 o 2 · :· 9 1 8 6 : 9 3 
1 3 5 : 1 0 8 I 1 0 5 ,. 1 0 4 I ' -' • ·> 2 1 0 3 2 4 1 9 4 . 1 0 2 t . . ·· 9 1 8 6 i 9 3 
1 1 5 ' · ' 1 o 4 _ 1 o 2 .., • • • ' 1 a.A--~-" ·· - r .;,_ __ -8-9- a , ·· · · · 

~2o~• ~207• ~691* ~l79• Z989• ~678* 
:3,101* 3,546 ·;·. 4)079§ ·.8.539• 4,162•.. 2, 74~· 

T~;t ::~o : -L;;d, ;;~Fl~~ - ~~~4t;..J~~%,:~:::ot J::oF~~:~_;~~-~J~tJ · 
Ycnr :.~ Pan .. ... .. . . _ .. . /4.;, .. .. .. . 

...... :\cre-Fe<•t .. /??~ 8..0.0. 



wn" 81 1u Ul1PUB!JtS!fF.lD P::;JCOP.DS Yc 11 r ....... 1.9.4.4.. . 
SU3JHCT T0 Rl~n::r::c-~ 

OFFICE OF STATE ENG1NEER~'5TATE OF OREGON-WATER RF.SOt:RCES DEPARTMENT File r;umber ··.al4·········· ···· 

. . South Fork l'lalla lalla River near J.tiltoD, Oreg. . . .44 Daily d\Scharge, m second-feet, of .. .. .. ............................ .. .. .. ... ......... . .......... ......... .... .. ...... .... .. ........ .. .... .................. ......... .. . .. ...... ...................... ,for tlrr. vear c-a .:lmg Septt>mber 30, l!J .. ... . 

' : · . !vkan .. ......... ............ .. . LJ...f! .... ;;:· _ _-.: 
Acrc-}"ect .. /l?.t,./V..f!. ........ : , 

j 



' . · ~ . -· .:.a1 ~-WI 
... , .... .(.., 

Y· ~ n r .... 194.4 
: . 

i • 

OFFICE OF STATE F..NGlNEER~TATE OF OREGON-WATER RESOUHCES DEPARTME~T File Numt r r .. 135· . ... . 
~· -

.,. D .~~ PtJBLIEHr: "Cl RBC OP':'S 44 
.Daily discharge, ln ,;cc<md-fM, of .... ... . ....... Catb~r.in.~ ... C.r~~---D~;r. - -~~.1. .. <;)~~· . .("•·tJ ••> ·~ ·.,.r·"'!" · · · .,. ·." · · · _,_.,.,. ; · · ·~ ·- · · · ·· ··· ·· ·· · • for Lhe yeu r etrcl i:tg Scr t· ' ril o . r .111 , 1:1 . 

._, ~·1 r.v- 1u i't-1:0 t/J.U: ;>:J 

,:, 

- . ~ • # • • • : ·: 



_+ ________ _ 
. ' 

~") • . n . "' •7 · 2 r I 1 r, "7 I lf" ~ 
r ' ""'' . • : ...... ..:> : .. : ,. u • ,., I -- l • , ~ :· • "'· 

----- ··---1 .. . --- -- ~ . - ... - ---. -- - -- - ~ -- -4-------- - -
' ' ·• ' ,... r. 1' " ~ · · c: , ,..., , ' r\ • , () ' i.c· •"·'V . • 71 j v I •: 0 C.- v , .J 1 'hv_ .... hJ_,__ 11,1~ ___ I 

;..r <·:J n ·· ··· ····-2 ... ~.:~~ -- - · - ...... .... .......... . 
/ICI'I~-Feet 1;-;_'} _,_~'Y. .............. . 



. --l~~·.;..~, . 

• 1"; 
. ·;· .I', . .' 

._,.u 0 , · . UN~.~.t.Tilll Dm-.btndR't QJ'_"l'D ~TJllllOR-.G11~0<HCAL F.!uavlilT- -W u.tn R.e.»OOftCJOS. BtrANCB J'lle No. 
. .. 

Dra~ ~ -2.- " ... ~·· . . . . . ,>': .. ,. 

IJa>lvtli.&Dh.,e,ifiMOOM-f•~tf ........ ~ • .,.,... . ...._, ·-· 81.-.;:: i.·.> -~·-- _.. . ..... ___ - --"---- -. fodhe y. ur er&dingS•.,Umt..:t<J,lli....M._ 
o • ;, ..... ~ .. • _. • ' ., • • I • V ' • • 

5A6 
618 

t· s s sl 
14 :;; .· 56 71 
J~ -~~~--~~~~~~~--~~~~~~ 

lfi .·· 5 6 7 , 
17 58 61 
18 ·- 6 2 51 
J\) 6 2 s: 
20 I 

21 
22 .,. 
23 
24 

- ~p_ 
26 7181 
27 69 4 
28 -~ 6 8 1)1 
29 . ' 68 6i 

• ' · 7 2 (:. 
I~ · ' ,;~. , ... 

,. 

' '·· 

May 

:5,2 3 0 
2,966 
2,810 
2,81 0 

J.:;_ .. 

4,0 ·4 () 
3."'80 
3, .~2 0 

July 

1!', 38 
_ _c LO. 

5 8 1 
sr-; 7 
5.1\ r 
~ 3 9 
5 2 S 

Aug. 

.4 4 
4 )'0 (',! :-- 4 7 
4 o oi .· 4 7 

3 9 4]' 4 5 
...4& 0 - __ .4_4_ 

4 l:1 e: ! 4 3 
4.•1 ;:·! 4 3 
4 :1 2 ; 4 3 
3 .8 9 ' 4 6 -
'3 ·8 4 4 8 

9 7, i:: ') 0 * 1 -~. j 5 3 ~~ 
10~330* 3~82D* 1~ ~ 5 3 * 

YllA.R ME A.N~ - 1.274. 

J/tJII Acaa.E'l j1?6.l7Q 

. I 
l...o&& . i 

00 



r . 
&-11111 0 l:NITllD 8TAT.Il8 DEi'AH1'~&ST OJ!' TBE IN'fllRlO'II--GllOLOOICAL St' !II'ET-W ATi:R HEsOU HC.Iill! l!RJ.SCK Pile No. ---183.3.. __ . __ 

Drain&c• area 2.&j6 •auar• ail••• . 
Dail11 di.charge, innco7td-foet, of ~de ......... _Bi:nr. •t R • ..,_.__9ft&._. . ··- ·--· -··-• fur the 1/"aT etl<ling September S(J, 19 ~ 

Feb. • · Mar. May June July 

, · 
., 



1. • • 

". Mli t!· U!!IITt:D STATJ;;i<· n t-: 1" .\ ·· ·nt;:~'l' or TJH: 1X1'.K!IIOn--<tt:OLO••fc.~ :. Sunn :\·- \\' ATI·! It n~:.;Ol:"! C! : ... .BaA.'ICH . . . ··-··- ) 

. ~ . tnlPUB · 
. IJi.;.ty tfiaelwrfl", irt ljt;t;flrtr/-f>~.', uf _ _ ~t~. ~~~ a~ .. -~~_1r~-~-~&..~--~rn ''""''~~ s_~~--~~.9QBD~--· for , ,.,. !JI'flr f.llti 1 llf/ .'lt'piC?t·l •• ·r ;:o, I:· --~l.._ 
• . . • IIOIU~v . .QJG.'1 0 ... . 

Nov. Dec. Jan. Feb. · ; 

a s 1 5 5 7 3 3 ·? o; ·1 5 ? 
2 . 2 6 . 1 3 5 5 8 0 7 5! 1 :; 6 

~ 3 C: ..-t 1 1 ~~ 4 2 e· '5 S' 1 2 ,;;' 
·~ •. 4 . i 1 0 9 6 :~ 2 4 8 81 1 1 5 .:_ __ : ----· ------t r---t~t - - ! ~ i --- 1 ~-~~ - _ _L~-~ 

~ 9 1 1 1 8 1 0 r:! . 9 0 
1 0 1 2 5 1 () d 9 6i 9 4 

6 4 c. _ 9 "3 9 , ·a 
~-~~-----+--~3-..... i -~4~il"-'ir:;=+.-- 8 7 : ~ 0 3 i 7 8 

. :J 1 3 ~ 9 . s ~ : . 6 s ol 7 7 

.sj 4 9 · 4 a c: 6 9 51 9 9 . 
• ~) !:) 5 5 1 ::. 4 . (; 7 0 1 1 3 

6 1 4 4 £: 3 . ?- 4_: _ _ 5 7_Qj _____ l.._O~ -
3 7 9 3 0 0 ' 4 8 I;• 1 0 2 

4 2 
1;;7 
19 
12 

3 1 8 .G () ~ A 1 11
1 

9 6 
c 5 (; 1 8 1 '3 5 1 . 9 3 

1 6 7 3 2 8 i 
7 : i 

1 4 &;: ·A 5 1· 
1 2 3 4 8 7! '· 
1 0 8 4 1 :)1 

I 
Apr. , May 1 Juau July Aug. S<!pt •. 

0 0 

" s· ;::
1 

1 5 1 . 1 2 9 r. 
37 5 , 1711 ll ~i 2 
3 1 0 ,. C:. ·7 ,:-_, 1 f) '-: ?. 
~ :-: S 3 0 () I 8 1:) 1. 9 o: '3 3 ' lj 

7 a: 2 s f5 . 
-~--8- ·or 2 o 71 ;.; 7 11 ·-~1...;;:9~1'+--..::'-~- ~9~nL.·' 1-----=9~"?=+.' ----~·-_: _ _______ ...... _____ _ 

4 5 I) 1 A 9 2 8 ~ 9 ' . :·,1 
11 p 

97 
1 1 2 
1 7 4 

9 3 · 1 8 ~I 
9 0 1 6 9 , 
9 o· ' I 

·:; oo 11 ~ ~1.1 0 9 o ' 
:; 9 3 
·:j 7 0 
~~ 8 5 

174 ' 19S1 , :: o 0 
3:.S: t lf::4 ! -;> r . 0 

0 84:---~ 
7 .- . r · 

~147 ! 14 r-: : 18 0 
Z: 0 0 0 0----

e, 1 0 4 ·~ 1 ::, 0 7 5 ·::· :~ 0 o 9 *--.. -·--·- ... · · ·-o· 0 
::J, 7 ~ ' ..:- (), 1 9 0 -; ;. Si. 7 9 ~ -;:· 

0 -- ----· ------
o : 

Mt;A~ _ . . . . .. _. _____ .111 
Acn~~:-Ff:t:·r. ... ·- __ jQt...tOf .. 



. ( l tfif{p) 

.... t II Aore EatS 'tb·--~·1 
liaua HDu H•• •II•'! ZlDd•& +BlalD . ~la4e1 +BJr.slD -ZlQde1 

w. JIG- I we ·zu. sa.e 12.1 SO.I ii.S 
Feb. 35.9 &3.8 41.6 ea.a 
Kar. 86.8 167.0 ua.3 112.0 
Apr. 11f~7 1i8.o 88&.0 4'11.0 
lfaJ 177.6 2f0.0 - 1'1&.0 
June 181.0 227.0 3lf.O 168.0 
Ju1J 161.7 204.0 sa.a 76.2 i2.8 108.0 
Aug. <&3.3 6f.6 19.0 ae.7 26.6 41.3 
Sept. 29.3 f5.6 18.3 a..e 16.1 .o.3 
oot.- M.O 53.6 37.2 &1.0 28.1 ••• & 
. •o•• 29.& 46.5 30.2 •••.a 88.5 177.0 
Deo. ~.a •a.a 28.6 •••• 10811 ·2ae1o 

IWO? liOB t• It an. - iee.o 7b.t 70. ii.d 
Peb• - 605.0 e7.a 12.8 100.0 • -.r. 214~8 410.0 n.1 106.7 112.0 . 
.lp~. 358.0 708.0 ...7.0 111.7 aa..o .. , aae.o sae.o 28'1.0 121.1 121.0 
June 211.1 M6.o 314.0 316.1 o&OO.o 
.Tu1J 118.1 208.0 1ta.o 111.1 141.0 
.lug. 47.4 71.& aa.e tiel ..... 
Sept. ~2.1 as.a 61.1 • •• &a.7 
oot. 41.8 .,. .. aa.1 ••••• 
BOY• 62.1 ••• 71.7 lH.o 
.Deoi ~OJ;.O i'•a 11•1 '~~•I 

::tu. l"m SA. sa.o A;o •• 81.8 •• pil IU.b 
Feb. N.2 18.8 21.0 78.8 ·140.8 111.0 
.. r .• eao.o 11tQ.O 131.8 889.0 10'1.0 271.0 
·Apr. fl1e0 eeo.o 1a7.s aao.o . aev.o '108.0 .. , BM.O "e.o 811.0 aeo.o &7a.o i78.0 
Jwae 116.8 1et.o 276.7 M&.o • 803.0 744.0 
JU1J •1.a M.O 81.0 127.0 155.8 120.0 
Aug. ao.e . M.i 25 ~1 41.7 ••• Sept. aa.e 3'1.2 12.9 aa.a 85.1 
oot. 88.1 50.7 ao.3 ... , 
lfov. 41.2 111.0 ~u.a &V.4 
Deo. o..e 12610 2e.a 43.& 



IBUTARIES 

r;-: · 
•... 1 

' / 

_, 
c JJ. 

SHEET D 

F 

20 
2600 

80 

60 

40 

20 

-1------12.500 

80 

60 

40 

20 

~---------------42400 

80 

60 

40 

20 

~---------------------------42300 

80 

60 
LEFT LJANX ---- • RIGHT BANK 

----------------------------------------------------------------------------------------~2240 
CROSS SECTION \ ,'9.5 M.) 



Ft4eral Ppwer cpmmittion tlxed chars••· ~ 
uneat 

Interest ---·-------------------- 3.00 
Amortiaatioa -------------------- 1.33 
Replac .. ente -------------------- 0,1? 
Pa,meate in lieu or taxes ------- 1,00 

· Total·---- 5,50 percent 

-------------------·-----------------------------------------------------
ta comparison with the aboYe, the following chargee are ueed by the USED in 

ite computation•• 
percept 

Iatereet -----~------------------ ~.oo 
Amortization -------.------------- o •. ee~ 
Replacements ----~-------·--·--·· 2,1 (annually on small concrete iteme)* 
._.._. .... Maintenance --------·· 0,25 

*AeeU!I! 30•y•r lite on !1111lll concrete ittll!s A good earthen dam ie assumed to 
haYe ao depreciation. (NO data on concrete dam depreciation) 

Add to coete aboYe shown an eetimate or operation coste. ta the cae~ or one · 
proJect of 58,000 k,w,, an estimate of t1,50 per t,w, per year wae made, tn 
another caee (Capacity not stated) operation wae charged at $10,000 plue $0,50 
per t,w, per year. 

One proJect figured on baeie or aboYe totalled 5,04 percent anmaal >:.charge to 
oYerall operation, naintenance, and replacement!, 

OO~~T COS!f (IlluetratiYe caeee) 

Wood .taYe pipe (Includes cost, erection, freight for 400 milee) 

10-toot pipe, low preeeure, $20 per lineal toot. 
?•toot pipe, 20-toot head, $10 per lineal root. 
?-toot pipe, 200-toot head, $32 per line•l root. 

The abo•• coste are ae or 1940(,). They do not include coste or excayatioa 
tor rootinc or the coete or treetlee, 

GENERA'roR AND TURBINE COSTS (ae of 1942) (Deduct 10% tor aoral timee: 

H, of fOO l!ft 
~bia!!,OO per t,w, 
Otneratore 10,00 • • 

Total tte.oo 

H,cl of 890 fttt 
8.00 per t,w, 

10.00 • • 
fis,oo 

(ADD 2? percent tor 
oyerheacl it-) · 

The aboYe coete include inetal lation. NOte that coat or tur~inee decrease! 
with head. The coet or generatore m&J clecreaee elightlr with head. Negligible 

TOTAL INCLUDING OVERHEAD• $23 per ~··· at 400•tt head, aacl $20 per k.w, at eoo-tt w. 
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!Ill)( lt '- ........... lOtio u- looa'oy 

MADliN V. I. ~ 

.. 

'u 

. -.. 



~~· 
14•' .• "'~ .... ·: . .. '- . . 

:~/·. -.;! .:~ -· . I 

~:. 
7r .< 

.·, .. 
. ' . . -~ 

. • 

~-. 
~ ' I ) 

I f! 

~ 

.. 
-~ ~ 9 

~;· 
"':._i 

, "j 
' 

. 
7 

.. 

. t 

I ~ 

s 

tJ. • :f.: f l 
::!: · ~if'~'++ ~ l 

J -r l+!l+h-1:. ~ I l :t il 
It I :P 1 

1. ~ f 

• • ~ ~1Ft -r . -I ::::± f.t 
I - ~ ;-r.;: ;J-~b~ ·g ~~ :r: 

: 

i~ 

· o Ll±l =t-m ~tt- ~· r-J:l ·r- · i" t ~tllru 
' d ·· v' {.1' ,·-:r .:, t lj :7/ 

, 
;,, :, ~ lv.r: ~ -,- . ,J, .Se, .. ~ .... c e c '• 4~ • ..,.., \ . ./ .' 

I I 

·v ' I ·n ,.. , Jan• 
"-'P14 -u ~101 •q•u1 •q1 "' oo " oo 

l l .. &Sit 'ON ' J,. ' H 0 '0:) IUISaJ '9 13.1.1n~11 • !·. ·- •• t':-,;. 



·~ ~ ;,.~ .. ~,·:.f..,.;., !., ... 

I~. 

t .•• 

,.;· 

'lt 1/0 .. :. 
. ' 

t· 
/ {; v 

I· 
I!. " 

f 
/4(1 

~ j':. U 

1) -u 

"-

l 
-+ 

/ t J 

·- ~ lftf-r 
,lj{) 

/ J h. 

j; 
( ' 

= 1:' 
i1 
. f ... , 

7? . .. 
~~ ~ ··-, 
8-ti ! ,, 

i ~! * 6 :; 
"! 

- ~ ll 

" " tll 
<:', " .. ~-' .. 

2-0 

• \ ."f' • • ~ 

"':' ' · : " ......... t't-~· ;\.. f • 8 •. 

'., ';·~,;.;.·&~~~-;,-~:~-' ::;._ .:"' .... 0 ~ • 
.. 
.· . ···~., .... 

,. 

. ' -.-

,.,. 

9"" /o!GI {) 

...!·· "· 

- iti'r 

T ' 

t UI" ' 

1-t-+-t- :t~- , .;.tttt_,_ 

.(?~p 

(~ ·' 

+ 

+tr-J:-. 

/b '• 

•.-

~ 

f+f: 

r; ji Lj: l:!:ttj_ J:· ' '. 

1+-r-"l+ + H+ 

+ 

H- . 

/ ~ ' '" .• :2. 2. :J~ 2~ :z- &-0-o 



.-· 

.: 'j'i 

/( 

/Q 
1-

r. 
·~ 

<&" · 

7 

6 
.; 

s 

4 

• .J.. 

; . 
2 

. I 

0 
C /'/ D F /VI .17 rT 7y /I s 

• •' 

·• ··, • ' ~ -
·1)- •• .. · ~ ;; .,: 



."; 
c• • r·- .· .. . 

,. 

'· 

.. 
-

• -
::!! 

. -
G 

,;:: 

• 
-··' . 
• 
II -

'iH ~ ~ 
I+ 1 

1'-r 

L1 

h 

1: ~ 

l£ 
i ii' 

~ 
Kcur,rL ._ ca•&lll co .. " · ., , NO. , • .,. " 

!II " • .. t1oe ..... lltll w- -.,. • - . ~ -R-e s ··; ·;t·L~ (f I 

• I~· ~ ••ltl~ H-'+ 
'!_ IH • rti - ~ 

!1: Iii !i 
l:.:t 

w ll II 
!! 

l.t 
!;t 

H M!l! 
l:t 

... 

l 
~i ~t 

H i-t 

8 :n . t:i fi 
!J n h 

If . ~ ~ It 

t:t tt ji ~ 

f1i it ~ :dt 

ll 1-i [I ~ 

Et B ~ R ~ 
m ti: ~ \[lf4 . H= :-Wk u :j: 

~ ~ !I ~ ~ Fr ~ r+ 
i=t + 
~~~ J: l f =t :t: f-i: t 



. 
"' :_, 

.· - -· 
... 

: 

,;, 

: .... . ~ 
' . . .., ... 



;.. 

. • 

. - I < ••• ·-.~.". - ·~-

·>-~ ~ .• ~~e:. 
t.··~ ,· . 

.· . 
,.. 

;1 •• 

. . 

..., • t. 

...... , . ~ 

••• 

, . 

r'i ' I ' r\ llil IC YIII. 

•u1 f X ! 3Ut-A1Ullt13 
· ~......,• t UU q :t "'l""l tt >ql 01 Ol X 01 

''~sse ' O N · .t. ' N ••o:. alfJaa J '9 1J~ .In J• 

" . . .,. · . 

' · 

·~ .. 

--

n I; 

. ·, ~' ... 

~ 

... ; 

.~ .. 

.. 

.. 
~· ~· 

~ .. , . 



tC.CU,rrL &. raar flll CO., H . t . NO. ,S9· It 

!0 X to to the tneh, lOth It"" hHYJ 
W40f: 1 .. U. I . A.. • 

'"· 

'" ~- · 



' . 
S .1J .N n :r E .1-1 A. 1tt . T 1 A S 0 tl 0 J" F Jll A M ;r ;r. A $ o N D T F M A hi ;r I A _(\ a II D_ 
il.'-f-t~#. !f::l lt!=R: r~~Wrtp.r ~- - .... r!-1 Lt- '-r:H tLi j !-j • .J l£('' ~~c. h"*" -·' I mr ~· I "·r 'oo] ....... I • t. I· I .tv . 'p· I tj I "11 ~~ ~ t' I· t '. !' ~-~ ·r".f +>~:: •. ;t t-r't -r·. '-1 ..,::;· ~-~ ::: -;-;~ · ... I.,::·: . • -.: ::: . :: : ;•;: ... ::, .: . ·:: ::. Ll' t. ' ' 1""; " ;:,.-'_ I :;. · · t· ;:i.Jo ••I• •• •• ··: · ':~· ~~· ~ i ±'J -'··- ~,r f ;,T ·~- ·l-- J ... ,_ __ ~ .. ,. . .... •.. .. . ..... , ... ··-• ... , . I ..... , 11·• . ' .:..V. 2.41 .--'!\ :- . .. l·t " .l.r. " , .. . t fill.. ~~ 
.,~ ·rr 'f:E-·- . . ~---· .. l·t. • • •• • • •• r- ::::;aJI ;'lll'- ~!. f ••• ·- • •• • •• oi ~le ..,.,..., .. + •• ~~ l "I . ""; - . 'dl ill ! !Ill. I,. j ••• 7 . -,~,r ,. I ·~ ::p::r.: ··~ r"' the •.. _, .. t.j, I,.- ........ •.-pii""'t. c.~ .,1 . . ... ; r · . , .••. td · ·.· ~ , · ·I·' 'I j I ,tl .t:t.~ . ' ~ !di'o!' l" •! ... . :t!-t"i ::u . !;_;·~:I::.:. . .. ;.; ; .. ~.--: -... - .:;.~- ·v ... . :··· .· · .. ~ ·.:: :-·, .· 1 r·: . .... . :~... . . .:• • ~I ::d iP!J'ii"! ,.....,, -. · ~ ~. ',, :,.. ! 1L 
·n:~ ~J~:; ~~:. ~! .. ~· . . :-: :-:· j1 J~ 1

1· ~ .... 7 . . ·::·: • :"· , .•. ; :-~ <: ~·,. ~"~ . i ··: 1 ·-:: !F :l!i! 1''. i'l:.. ~ t.'': :1 :· '•::. · .:~ i! ; 
~ ~~'' , .. , .. . . . . . _, 0 . . ... , .. - Iii ·~ . -'.0- . I ''.I .. It ,![!· 1 ... 'l'r. .. . . "'1 I I· .• , ·~' 

~ .4.b t·• · :-; ...... · · · y t'- 4).! i- ·· -i ~~ · . ·i ~~-~ -~-~~ ..•. , .~. !••r tH ~ \-' •· 111 -1 •. . •jl• ·: ~ •j·· ., - ~ :ttl - :i , . • • . . . . . . . . . I I -'· I '0 I . ·,;.... • • . • • j 1 • ~ or" , .I .. • , , • , I ! , . 1 • • • ! , ! • ' . , . , J r. ! 1 • • • • • • · 1 1 1 • 1 , r II >-11 1 
L .J.i b.-.~::·.:: . • ·. V ~' ·I ~ 1-1 · -tq ·:· ':~ r. • • ; 

1 
•' :!~ 1 :.1, ;.!! l,i. :, ' :;~ j 1•.! J:i ") ,,:~ 11 I d}j :t. ;f q 

:;~ - ;~~: ,;;~~~-·:. :·:! :.: ·:::i!-- ' 1./y I I ! ,, -"~ ·. -~ --~ .. ; : .. :. ·: ·.-: .. ·. ::: ·; ::·· :.;; i:J!: :: ;:{ ; .~: .. ·, : :;!:: 'i l{;ll' ;1:', ;;;; :.:1 
... +-· ,_.... . . • . 1 I.... • . IL .. · ... L·. • ... . l ' ... • • . • • . • ... • . • . . • . . • .. +. I.' j. I. ...... • • tft! ' . I • I~. t--{ J . I • • tt ' 

ii.~ ;: :- ::::j::·. : -0!':. :-:·I /< -:,-- -~ :· . . -.: ~~: :J ·. : '::: . :I '::: :·:: ·:: : .;: ... i!:: . ·: ..... .': ... ·:. :I ... : :::: 7- :T :r·:i ~~ In !ttl! 1:.1! :.'il 
:J.r~ ... • • . • I :r. ~, ... ; . .........!.... '· ·J, .... ' . ' ...• 'II' · t~· . .. jl I I •· _j·• . •.· • I 11 •• ,, I •• ~, . • ..... t, .,.. 

~:: · ~ . :.,.~ ~·111 ~:· , . · -~- 1 ·gr· ~c.- 1 • •• , •• j • :, .. • ••• · ; .. ·:· •. ~.! '' 'll lct ,. ,1o ;· : "~""" .. :.•! · .·: :": .:: · ::: : ·u. l'' • · · .., · · · · , ~~- o· y ; • • ·- • · • · · · • · · · · ·- 1 · • · ·• ....-. ,..._ · , , · · · · ·• • •• · · · ·• 
""'t-·• • • - ~-- -• .:.__ -~- ..... - -- - !J._' ~ • ' fl '• •• o' ••r • •• • J • • I - ~ • _ __:.___:.:. 1---• I •' • --' • '-' -- ~ ~ ........ 

:: · ··~-1 I t ' _ .... , ., I ............. I• •• • . •• ..,.,. • ••• · .... ~ •• '' rl~ 
.: · : I q ~ 7 · · i . ......, .... ""' ' ' i I · · : : · ! • · : · --' :· : li ,. · .. .. i .. ; · · -' r • : r' ·: 'i ! ! · · · • · ' .. c.. .,. ; 
_. ' - .- ' ~ I .~ ,a • 0 • 1 • • t • o • """"""" ; •' • o • • ..... + o I • It o 1.1- j l • ! 1 ,~ ,... . .. IIJ~ • o 

.. -I · ~ • · :. · ~j . "'" : . t' . . :. · · ..... : 1: · : 1 : · : . ·? .. · · · ·. · ~ ·· · :"!',.. . ..: · • ::: :::: ::! : v· . :: · : ...-~ ~ "J:" · .. r I:; 
-- I··_ ... ____ ~-----~·- ---.--- __ -z-L- '-'.2!-= -~ ·---r--- . ___ ~~-- --~~ ___ J E~~---~· . ! I ' •. I ' ' I I I" . I - 11,3~" . ~ . I ' 1' .. ~ 1'!' 

... ,. .. . . l. ; ··. '. _: . \cl'16 l'llll - ..,.,. ' ' ·,,l54· t•,.:l ~:- ~ ·' .t t· . : .· •. . : !!·: <l 
~:- f"' 2;8 , I ' ! . I I .. . • .. ' • . ' ~ . : I f I :. '. ! : : .• : i:. . ; . ! . .. I 

. ~- . 1- •• ;: • -- '. • .. - I . - · - ,I ' I·" .• ' ' i , ......... l. ••.• ·J · ~ j .. , 
--:- -y~~...,. ·. · • -- J-1·r : .r---...-- .tt' ~...; ~ ~ .· 1-·-·r-:- ---:-.+ · 

1 
· ...;o;r ~~f-!.2 -c-:- · ·: ·:n- .':. :. : ::· : : ... 1 1: ~i .:::: .: · 

j ill . I ' I I • • ~~-· ::t" . ' .. ~ I" ~ . I .. " lot"!' .. 1- • . ... .. I ~ 
' J -"' : ·• • Iii ; i ill' •..,. - ! .. ; :; :.; '·;., · : f 1 ' • • : • , : ' : : t: • : ! ~ f j • • • 1 

r • • t ' ' ' • ' 

: .... · I i ~i ~ i , ~. Fso :I ;J . I .. :.!.· : ;· r L:~ .-: .· . ,~: ~ : . :. !: i ... :::· :::. :: .:: ;;; :l ll J~~ :: ·. :·. t~- 4~• · ": .. - / 'f .. __ I. - · .. . I -~ --h- --~ . ... . r7 . """" 1 . I, , •I I J_.; .I .. "" ... ,t 1, i.JT•. ; _ __ ·· ~ . .: ~ _ .... 
·. ~ ~~ . ''10 - ,._1 I : .J· ~ .,. '21 ... ~ ! ..... '\f: . .• . •. , .. , ........ :1·· !:~· ..... ,·:~~· s· .. r-r-.i·· L. ·:. ·1 ..... M .... _ ' .... . '. • ·j;, :,; :1 01: ';1'~ • --" ~ • .• : ' . .: . :· •• ,: .-·; 

1
!·:! l ; ; l• ·•' :· •. ..- ' I•• ·' 'i•t ·-~:~if 

~ ~ tillt:'!l ' ...,. ~ • ' ~ ,3 ~~ • ' ;,tr" ., ~ ~-1 • , t- ~' I ' f; t• 'I • ' I • • ~ ~ • I ~ ' , ' .._ , _. t ':'"" 

~ : . . ,·., 1- . I ; ... . ··: :·: :· .. ', - ~ ~"-'10 P::· .;: :· . . . . :·! ··.: ,!:ii ;.-:. ~~ (: "1 ~ I.. .: •• .• :··: ~jt; ~ t· 
-1- I • -t--• I +-•• ~ ~jz ~~ · , t''l • 1 , ~ _;,,, Jl' , , ••1 1''"1' ••• • • 1 

1 -: -·:-- -:--- .. 1 . ::: :... · .:.t . ~ .·, .. 
1
: · - :.·: .·. u :j · · . -

1 
.... , ;: ci · , ;': .· ~ J:· .t.l S Lifj l·j i H:l q.: .: : r 

~ - • · . , • ;,itt'~ · ... . : · - .. ~ : ..... ·,, ·: :. ~·· · :,9:it'7 1 '••~ ~· a · . .J .... : :.:j : .. ~ ,.~l~ .: . :..;·t t;.t: ~ 
.... - ; . ·:·t-· · .. · -~ ~ ~~~ -"( j:·· . . · ! . .· . ': .. .: .· ·. ~--~ ... .t .:!! i l;..!t 1

' ·-· I~L~". L~ 
~ ' . .,. . ..... 0 1 , ... t···· ·-· .• ,. '. .. . . ~ ' . .. ,.,. . ... t • k''' 4\) • . I , .. • ~ _:. : • • • ... -- • • • • - • • • - t ... • • • • • • • j ~ ' • I 0 f I I r 1 I f""""" ~ I t-1 • ' t • ! r• . I 

:"\, :':'. ! -· j . ::· ~- ~.,. ..;~,} . ·. ~l • • : 1>.: ·r: :: ;::~ ~:.~~~: : . :; ~ - !· .. .-·;.~ . : 'jil !!q(Jl~l l'f i!t :···. :.J. [~ IQ . I"~i- :,,; : 
~ . . . 1~ .- ,... . . . . . .. .. . d. 1 .. t l_# · ....... ~ ..- ~-c. · '"T .. J. r 11t-~. ~r l ti .• """""""' ., ,... l l J. : t-m~, ~ n~ 

0 ~- · '!· ·: · ·: / . ··: :::. ~ .. i ::·~ .. 1· · 1:·:: ·:~(;: ·> ~=~0 . ·. :. ·~: !!fl ! ~ "·i ~F~ T-lili 4Jffi~tH 
0 ., • ... ·--!. .. .,. .. ,. ' . .. "'- " ~ -. ' . , . ,... . ., , ... [-;i2 -':i.r . ~ . ~~ .. , 'I! lljtJI .... 
'- · .. i t .... ,_ .. j;. / · ~ .. !::; .. :·:-· ·:· ! . ·.! ::-: '-' ;~· 0! :-r: ·:~· · · .• : ·:· :; ~ : itq li~ .• ~i: ~ ·i .. :i;l!· ~ni ! 1: 1 ~nm~ ~ r,tf:+!:ii 

'.I : , .. 1 ... ~ -,e. .;. .,. L ... · . ,i ::·: ::: .. :,Q_~, '1:41 ' '? I _u, l'-: · ~.: .... : ;;:. ';· ~:1: :: .-.~ ·I.', .... !jt l-" tt : :; :!1: : 1 t! -~~h jt~j T, 
II ~I """" ~::>.,. ~~ . .. . •··· .. . .. ~r u . -- ......-;·-. .. 1 . ' " ... ' '.. . ' ' ·I ··~ ii"' L l I"" .... · jl r·_;t- IHi' 
~r-· . : . - . : ., , ·;: : ·: ... ' · .... . _·p ..... ~ . ·· : · :.,.. ; ~~ - .... ~ .' ·!--: .. · :: . ;-:- ·. : t: ~ .. ': .. ~ : 'l +-· .. t 

..... r. ~~""'" I .. -t · . " I .. ~--- " .. :~'" _ ::..-: - · ...• :!1..' .... ~~- , . . ' k ~~- 1-t . ' .. 7·1· ···I .rll ..... r!:i 41, rhr . ~ - l ,, . . JJ fiii'!'P' I ,. ' ... .... • ~;: ......... r . . .. . .... '· c-.. . .. .. . .... ,, ... I I' " 1 .. ,, <4-o I:,., .. • 4j,&.... • . , , ., ....... ,. • • • • • . • • : • • ..-•• ~ • . • . .. • •• ' PO 1.--- .... • I • • It I . • •••• ! f f . f; •t . T 

~ :: · _..;. ~e : · ... · :;~jrr ' ~ l! i; :··· ~ ~~r--- : .. : .. :.'. ·. : :i¥ :· :T ~, &;e D :: 1,;, · ._, r ~ · /. ::.! ~ i;! :·!: :·!;- I!.H1 w_-I_;.H: it!.r 
-: ..:--,- J ,~ .. _ · ~ .... · · 1 ,. ~-~-~ -=-~· ·· . . .L ... -:-: ~cl. .. ~: ~ . -1 II •· • · · ...-.:.~"""'" ____ .; ... ~ · ... f ... ,':it r~! .1n·.' 
:. 1. 

1
• .: ... :". I J'·.~ · ~~~ - ;:::···:· 

1
- ·,: li.Jr. :; ;... ,. ... ·:.: J..;J;~~- · I : _J. :., ·. : Uj m~~ ;: ~.·rl.!- ·r-~..;. ·: 

..... . . I :. · · .. · · -· '1' · __ , · _,.: ":: 1 ·: .:: "--- r. :~ :: i.-io"~ ' · ~·~""'1~4-1 · 1·9~12 : ~ . ·: :: :rn~i ~t;1: , :1 4 
':·. , · :: ... : !.::: ·. J· .1. ·: .. :: ., l'i ] 8 1a1t.,, I 'f. tli /.'.· ~· •·:; ~· :· -: . · ~ .,.-r~~~..- r-1 • · ,. ;..;, : :!:11 . ! ~i 11~ 1 .!.!. 1 ~ ltt ~:• · ;. t • . .. ·~ .. ·-~· . .: ::.. . . ~ . . .. , . . ' · 1' "'~ ~· ~~ . . . ··· - · !..II . • "":"""'"~ 1 1 ....:1' •. 1 ~ ~ ·- ~ t~ i '- t a 1t ~r · ~ ~11 - t: +-
.. .. . .. - · - ·-- ---. • ............... ' • - -~ ~ .. 1 !-' ~ . . .. • " ':iii! • .:.~ ...... -· , .~. 1 • ... . , .. . ,Fit& · II II[• . •• I I 

::.; .. : · .• .i. : ~ :E ll,~ :' :: Y~ · .: : .. : .. · .::: ... : ·. :~ :~ ;.· o ~- ._·: ·~"' · -"'1'1" · ~ ............ .,; ~ :. : :q ·:! J'fl ! ::~r !:l' :;- .tt!!_ l! !i :::·. ~ .... ~ - .. ,...1.:ts · ~ .... ~ ~... .. .. .. . . . . . ~ ·,·fi .- . . . L / 1. , .... ~ , • . .. ....... , .. o1 tlt r :M .J.~ .• . ~~.i 
.... . '; . ···• cc. • . . . . .. . . ~~ . - ~- , ' .J . , ...••. ' •• , li iMJ -~-t : u .,. ' " 

:...=~· -- -.fo·•· ·.: · :. ~ :. ·.. . ~;· ·- ·-, ,.l.. .... _ _ .,..,. .. ... . .· . ~ .. · . ...... ·.·:. :t :r u· r j.w-• - ~ "~. 
lr-'1' 1'!'l"1+ . .. · ~'!' .... . .. . ": . . , .. J ..... . I ·Y.4f·l:l • l"f If .. t.. .. ' .. ::J '. , •• ' •• 11, . •• t;+ 
H-l - .• :... .. " · .... .... • . • ..... . ·--t ... , , . . ...- :;;;.ft, .. " .. .. . .. .. .. - . ....... , • ' ··· r •. 'jj 1' I •.J ; , ·· ~;w! r#fmt 
Ll-:: :.:...--:--- .t· . Ht :: ~:t .::- ~ .. : . ~: ~ t ::-;. !..!' f .:.:1: ·.. 'i:. ....,., • .,...: ~ .• :. :· : : . .. :: '! :, ·t't: t•: I' I . i :. !'tl ,. t' ilt' • ·Jtl 't ;.;.. I · + J ~.!+_t! :.!- . 4 '-· '· .. . .:r: ....... ........... , 1-t ........ ..... ..-..~;'1,·' . .. .. <.. . ~·: ,, ..... ,. .... d- 1 1 1 I .,. . .1n :; +'rr ' r t- :, 

S o N 0 T F M 11 M J" J' A rJ 0 N 0 T F M · A .. fW\ : J" T If S 0 1Y 0 T F IY\ .4 lr\ J' , It' i; 0 . N.''. 0 





lj _ .... 

~--
, .. f'-

-1 ~ ,__ _._ 

:.-) 
:-g: j-1-- rt± 

·t-o f-! ;.- -H 
:t-

•• 

::: d: 

!-r -11 + t;-' ~~ 
~: 

t+ 

t: t+ 

I 
H 

:1 f+ 

-t:l= H: 

"r •t 

1-

• 

r ' f·.- -

6>• ·.c" ,..., .=. •a t;;: ., •••- r?· •• u ••••~••• 
• · ·- ·· ' ..:.Al ........ . ......... ,. . ......... c 

•••CJ••• ~~ •Q•I'•c-. t e 
·~·········· ~·-~·· ::::=s= ~:::: :~ : : ~ ~ 2 ••••••• .• ..• . •. ••• 
• :::::~c ·. : : ==~~::!. , •• r.:,.. .. ... . . . . . .. ..... -··· ....... . .. . . ........ ... " . ............. ...... : , .. 
~• ~P •~•• •• ~e · •· ~ •• 
~::::: ~ .. ~:. ~ ~l:::, 
••••••••• • .. .... . (!o . •••.w••~•••w•••••• 

~=~:::::::!:ii::: 
. . .... . ·- . tl 

....... - .~ •• . •• IVI' II • ....... , .. ~ .... .... .. •· 
:::::~ ·~~~·:.:::: . •• . . ... ~ ... #·•••• '" •• 

• • ·~ .... V'O" . .... . , . 

• · d· · · , . t ~···· . 
a~;.::i::~~~;.~~=' 
· · o~t · ·· .. ............ . 
~ .. : .• a,::a; ~;~~ :-
····~·-· · • o• "<~" • ' ! :;:·· :~ ~ .·: ~~ : :~ .... ~ ...... .......... ... . . 

'H.f+'fw. :t~ 

:It+ ~' r.l!lif, 

~±i ~ n .;Jtl f:j r i. 

:t-

I 

II 

• 

• 

~-f l ;, ~ ~ - 1 l.± ~ 

-~ 
t~ 

cl- ~- ff 

ft- :r~: 

h ­

: - 1 
I ~ •. 

rt f{ 
1:-

r: 

·tT-



37 E 3S £ 
3b £ 

MAP OF SECTIONS or GRANDE RONDE 
~ALLA WALLA !tND UMATILLA 'RIVERS 
SHO~ING A PLAN FOR DIVERS ION 
F 0 R POW E A A N D I R R I G AT r 0 N 

2M 

~of\cloiAl<l. 
YC\~)'of, ; T 

IS.o ,oooAf 

r:-.·.9 · 4 

f\OJi . I·" -1 + 



'o '3 713 io 3 ~ 7 (, 
'2.. .S1 y !'"4 :1 _, f' ~ c-_.,..l.JI!!:...::__.::_:.._;;.,.-..-_. ~""--f~.:.._;,.,.-=._J~~~:,.~.-~-"'-'-".......:.a.- ~· 

I f I I b S ;L 9,._ I " 0 I r '2-

Grr (?~ v ~(_ lJ IP~fl--

/9 h {J 31~ ~ S If?.~ 
;SO o· 2..6?' \. I/ 

7.:32- :;... a ' 1-9 

17 H; '3/ ~ ~/l/f3o 
f 







-- -· . ---
' 



...... , ..... , .. 
COMMI .. IONilR8 

T. H. IIANI'IIlLD, CIIAtUA• 
I"'RTLAND 

R. H.IIALDOCIC 

C • •• MCCUU.OUCIM 
AM'r. 8YAT8 MteiiWAT l•t-

ARTHUR W. ac:HAUPP, ••­
KLAMATH I'ALL8 

OREGON J . M. D&YilQ 
Ct118PCoU-

MllRLil R. CHIIMMAN, •-­
AdOIIIA 

STATE HIGHWAY COMMISSION 
eALI:M 

u. s. Departa•t ot the Interior 
GeolOiioal sun., 
214-.A. 014 u. s. Counboue 
520 s. w. llorr180D Street 
Portlllll4 4· "~· 

A$tent1on: llr. R. o. H•ll!p4 · 

Dear llr. Hellu4: 

H. a. OL.A18YilR 

-~··, 

CGaJ»l.71D& w1 th JOUI' requeat of April U tor plu 8ll4 
profile of the h1p1ft17 ·betw.a llt ltn" u4 Atb.eaa, •• are M11-
1q JOU to487, a4er separate ooYer, prlnte of our up hoa 
Atb.•a to Wa8h1qton state Lt11e, soale 1• • 4DO', u4 no pro­
tile• OoYerlq Wa HOUon. 

!he protil 
to lhow the new wol'k 
4rawtac No. C)Q-13-1 
Stat1oa 4+22.8o. 

r these •P•• 

.~~u.o\llll 
t State BtghwaJ bstnHr 
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212 Old, U. S'~ Courtho\8 • · 
Portlanc;l_ ·•, Oregon ·· 

March 5, 1945 

Mr. F .• c. Hart, · Engineer, . 
Bur~au of Recl~a t1on, r .. 

P.O:. Box ·9~,, · • 
Grants P•as,. , pregoh. 

Dear ·· Mr. Harti. 

,I 

I. • 

. ' I . 

· Thank you for ~ your le·tter of March 3, 1945, :relating. 
to proposed d1vers~ons. tz.-om G;r:and~ Ronde R~ver fo~ ·1rr1p.~ 
tlon: Your let t er .,arr1ves in s~tfi~1ent t1m·e. so that tul;J..: 
use c~n be made of. 1th~ 1nt'f)rm'at1on therein, which ia, much · 

· ' appreciated. ;·· 
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VerJ -truly yours, 
··. 

R. o. HELLAND, 
Hydraulic Engineer. 
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--· lltE.UF,CI. &. [SS Cflt C O ., N . V. NO . 3Se·11 

1tO X 20 ro the inch, lOU11 ltn• h«-a~ 
.. AD( I N (J , &. A. 



- UNlTED *"ATES.' '-
DEPARTMi:NT OF THE INTERIQ~ ~~2. 

G&~~e Read to . 

GEOLOGICAL ·suRVEY 
WAT£:R RESOURCD BRA'NCH 

. . ... .. _ ~:i:. a Day by. 91nl. !!QMI' 

I h~r:h, l Di ><·b"'"" 
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W!\1.1.0\I'A NAT'L FOIII:ST 
OlltlJON. 

WII .I.AMf.:rn:: ,ttJIWIAN 
193\ 

--NAfl()to. AI ,_,..Ul I!O.i!ILIAif'r 
--· .lDJ .. t ali '~L)l!ICio..tKlA~ 

~ .. _...,,. ' IOT O'- " -0 ""'"'"'5 
,,.P<IOV[It~CI0<$1"("...,..,5 

::;. ... ~ · ... ~ · 
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to .. . ~ ......... .... ~ ·· .~ 
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.PI ole: 
~.. . 

GRANDE: RONDE DIVERSION PLAN 
AND , VICINITY '. 

ORE60N ANI? WASHINGTON 

D 

0 

Irrigated ·c. 

lrr igoble a nd 
po ri I~ ir.; :_go<,e.q 

-,, rigo trle .: tr cr~ 

Grallac· ·Ronde . ., 
d1verSioO ·, ::• · 

Re .. se rvo ir si te 

7.: 

Re servcw ( C ~nstructed ) 

tl..i. C. ~ IN/ 
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