Confliet with other projests. The Grande Romde-Walla Walla diversiom project
is competitive with proposed power and irrigation development on the Snake-Columbia
Rivers between the mouths of the Grande Romde and Walla Walla Rivers, mere speci-
fically betwesn bpckwater from the proposed Umatilla dam and dackwater from the
propesed Dry Gulch Rapids site om the Snake River (See W.S.P. €57, p. 256).
Assuming that the Umatilla dam is comstructed to am altitude of 350 feet, and the
Dry Guleh Rapids dam to an altitude of 730 feet, the loes afixhaand to the Suake-
Columbia system muulixbax888xfant from the Gramde Ronde diverseiom would be
measured by the minimum flow of the Grande Ronde developed through 380 feet of
head. If other sites om the Snake River should be proposed to utilise the full
available head below the mouth of the Grande Robde (AR8itude apnreox. 810 feet), .
the loss to the SmabdeColumbia system would be measured by the minimum flow of the
Grande Romde developed *‘hrough 460 feet of head.

However, the loss to the Smake-Columbia system would probably imvelve powsr
only, and since thazaxis only a limited storage capacity id availabdble im the
Snake River below the mouth of the Grande Romde, the loss would be mo greater
than the pover availabdle from matural flow, which is around a minimum of 300 sseend
feet. If 300 sesond-feet were utilised through the full available head of 46) feet
it would develop 11,000 H.P., or 8,300 K.#. of prime power. That amount of power
wmust therefor be subtracted from the 29,000 X.W. credited to the Grande Ronde-
Walla Walla diversion project, inasmuch as ite development in proposed Snake-
Columbia projects would entail mo additiomal ecost. Installations at the proposed
Swake-Columbia projects will doubtless accomodate more than the extreme low flow.

If 8,300 K.¥. are deducted from the total of 29,000 K.W. estimated as the
Q170 cepeasity of the Grande Ronde-Walla Walla project under Plam II, the remaining

power, properly credited to the projeet, is 20,700 K.W.

The Crande Ronde-Walla Walla diversiom project should not be considered as
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competitive with the Ssake-Columbia system for Q50 flow, inasmueh as the developmemt '
of Q50 flow would emtail additiomal instellations of somparable sost whether util-
1sed in the Smake-Columbia system or im the VWalla Walla River plants.

The lose to navigation ou the Swmake-Columbia River from the preposed diversioa
would be megligible, since the emtire stream whem fully developed would probably
be slackwater.

It follows from the foregoing that 8,300 x $18, or $124,500, must be lopped
from the estimated amwual revenue of $397,000 frem pewer, leaving an anmual retura

of $473,500, with proportionate imerease im cost to irrigatios.

f t rigat 1] th 0} 0.

The Grande Roade diversies preject is to a certain:degree competitive with
proposed irrigation projeets im the upper Grande Romde valley. According to the
best of my imformation, however, these projects are all located upstream from two
gaging stations in the basin, one on the Grande Ronde near La Grande, the other on
Catherine Creek near Union. The total rum-off recorded at these two statioms i

only about 1/4th of the run-off at Rondowa, as will be noted in the following table.

-off in gcre feeot at
Year 2.Grande Ronde Catherime Cr. Tot

tat
al at upstreem
t

the Grande
Grande Ronde Balance

sin.

t Rom
1926-27 287,000 102,000 389,000 1,650,000 1,261,000
1927-28 405,000 130,000 535,000 2,050,000 1,515,000
1928-29 223,000 92,000 315,000 1,130,000 815,000
1929-30 157,000 48,700 205,700 977,000 771,000
1930-31 171,000 57,400 228,400 876,000 648,000
1931-323 360,000 101,000 461,000 1,850,000 1,389,000
1932-33 266,900 104,000 370,900 1,640,000 1,469,000
1933-34 138,310 54,400 192,709 1,069,000 876,000
1934-38 165, 20 75,700 240,900 1,092,000 851,000
1935-36 236,. 0 70,770 306,770 1,386,000 1,049,000
1936-37 205,100 59,640 264,740 999,200 734,000
1937-38 210,400 107,100 317,500 1,418,000 1,100,000
1938-39 223,000 80,070 302,070 1,186,000 884,000
1939-40 148,000 69,700 217,700 1,121,000 903,000
1940-41 222,000 84,480 - 306,480 1,214,000 908,000




' Asouming that all rum-off at the two upstream stations were stored, which is
in itself highly improbabdle, this would mot mean a correspomding depletionm at the
Rondowa reservoir site. Retura seepage would doubtless restore a part of iho flow
at Romdowa. How much water would find its way back to the river is & major grouad
water prodlem, but it eanm prodbadly be estimatec at a considerable percemtage.

It is further appareant that even at the preseat time there is very little
discharge in the Grande Ronde at the statiom near La Gramde durimg the critical
monthe of August amd September. The gaging statiom record shows that the mean
run-off for Augus* during the lé-year period from 1925 to 1941 was 1,174 acre feet,
and for Septembder, 1453 acre feet. Corresponding values for discharge are a mean
of 19 second-feet for August, and a mean of 24 second-feet for September. It seems
very doudtful, therefor, that the maximum possible storage of water im the upper
Grande Ronde valley in future, will materially reduse the low flow mow available
at Rondowa. On the other hamd, returm seepage from additional areas brought umder
irrigation in the future, may quite possibly increase the low flow mow available
at Rondowa.

If proposed reservoirs im the upper Grande Rende basim are to be operated
aleo for flood eomtrol, which, I understamd to be the plan, storage would probadly
not begin until late winter or early spring, when the heavy run-off begins. If sueh
is the plam, future storage in the upper basin should mot affect adversely the
value of the proposed diversiom projeet for prime power.

The extemt to which future upstream storage will be in confliet wijh the
Grande Ronde-Walla Walla diversien projest is a problem that will require comsid-
oerable study, but a drief review of available discharge records indicates that the
fullest development of upstream storage sites would met seriously confliet with the

proposed diversion project if the two plans are properly coordinated.

A
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PNture diversions for irrigatien ia the Grende Reade basian abeve Readeva
sy saterially reduse the preseat spriag run-eoff at Readewa, but vwill predably
aot reduse further the late summer rus-off. T™here is a poseibility that thie
1o summer rus-off may be incressed by return seepage if additiomsl futwre
irrigation in the upper valley is supplied frem wiater and spring sterage.
Under any conditions of water vee ia the upper bagin it is predable that retura
ooepage will previde a substantial flew ia the Crande Rende st RNemdown, but the
amsunt of such return seepage constitutes & major ground water prodlem.

Resuired Sterege.

In the fellewing table (Table 2) ie shewn the mean flew fo» the peried of
the reserd at Rendowa tegether with the minimwm flow tiat aight hnbo-
ebtained Shumngimmtzthsxiashgustounsanann cach year with etérege of 100,000 end
200,000 asre fest.



Teble 2

Netural Jischarge of the Grande Ronde River at Rondowa, Oregom, and rozulutodA
flow obtainable by storage of 100,000 acre feet and 200,000 acre feet

Your Natural flow in Second Feet Regulated flow in Second Feet -
Yean

¥inimum 100,000 acre feet 200,000 acre feet
of storage of storage

1926~-27 2,280 466

1927-28 24830 470 800 1,020
1928-29 1,560 353 ns 980
1929-30 1,360 310 ns 9240
1930-31 1,210 254 660 860
1931-32 2,550 301 660 860
1932-33 2,260 424 870 1,100
1933=-34 1,477 300 840 1,090
1934-35 1,508 304 670 900
1935-36 1,868 256 580 800
1936-37 1,380 230 580 800
1937-38 19958 308 810 1,070
1938-39 1,638 335 760 1,030
1939-40 1,544 280 7680 1,030
1940-41 1,677 458 950 1,170
1941-42 8,323 439

19432 -4 2953 A4

Ave. 34039

In Tuble 3 which follows below, the constant flow that could have been
maintained throughout the irrigation season, April to September, inclusive,
is shown together with the minimum nctursl flow that occurred in each year of
the record. Tn ell years e minimum flow of 300 second feet could have heen
maintained fop power purposes by reguletion. Tt will be noted from this table
thet & constant flow of 1,000 second feet for irrigation might heve been
maintained in 211 years of the record but two (1931 and 1936), and thet only

a minor deficieney would have occurred in those years.



Table 3
Grende Ronde River at Rondowa, Oregon
Regulated flow uveilable during irrigation seeson and minimum flow
aveilable for power, mssuming storege of 100,000 A.F.

Year Repulated flow Rerulated flow Natural flow Date of

April to Sept. !inimum during Vinimum Min. Nat'l
non-irrigation flow
seeson

Sec-Ft Sec~Ft Sec-I't
1928 1,320 38l
1929 1.260 310
1930 1,080 301
1931 910 301
1932 1,030 424
1933 1,380 462
1934 1,070 38s
1935 1,160 300 260 Dec. 19
1936 960 300 280 Nov. 28
1937 1,030 300 230 Jan. 8
1938 1,320 397
1939 1,100 350
1940 1,030 300 260 Aug, 23
1941 1,600 500 Aug. 18

Although the atove +rhulation shows that 1,000 seccnd feet would heve been
evt.ilable for irrigation in all tut two yerrs of the record, delivery would
have been limited Ly the size of the tunnel and could not heve been made on an
irrigation demend schedule. However some degree of regulation to adapt the rate

of delivery to irrigation demand would be possible through reservoir head. In

general the period of rreatest irrigation demend corresponds to the period of

high reservoir stage.

Available Storage

A rough estimate of aveilable storage on the Rrande Ronde itiver can be
made from a reconnaissance survey of the Vallowa River wiich shows a part of
the area within the proposed Rondowa reservoir site. It is roughly estimated
that a storage capacity of 150,G00 acre feet could be developed on the Grande

Ronde and Wallowe Rivers by the construction of a dam 250 feet high at the
5



Sheep Creek dam site two miles belew Rondowa, near the section line betveen
sections 11 end 14, T. 3 Ney R. 40 E. Of this total capacity, about 100,000 A.F.
would be in the reservoir above the 2,400-foot comtour. Drilling mamax at eor near
this site ' econnection with 7.P. Projeet 701 shows "broken lave reck™ to a depth
of 42 feet. Trom 42 to 62 fect the drill log shows a “"close, hard grained andesite
and from 62 to 92 feet "brokem lava rock”. Drilling stopped at 92 feet, and it
wvas concluded that the site was not suitable to a concrete dem. No geologic
examination hes been made et the site, but it is the opinion of geologiste whe
have noted the drill log thet it mey te suited to an earthem or rock-fill dam

of broad base, vith a cut-off wall.

Backwater from a 250-foot dam ot the Sheep Creek site would flood am
estimated 2,000 acres of timber and woodlend and about 14 miles of the la Grande-
Joseph branch line of the Union Pacifie Ry. ‘telocation of thie reilroad would be
the principle item in the =2cquisition of right-of-way for the reservoir. The
relocation of the railrood would be to its own adventage, however, so far as
regards grade. The l4-mile siretch is mow located on an average grade of about -
25 feet per mile. Reloeation could eliminate all grade in this reach if suitabdble

road bed is found near the 2,500-foot comtour.

General Plan of Development.
A rough, preliminary study of the proposed Crande Sonde-Valla Walla diversioa

project suggests the following gereral plan of developments an earthem or rock-

fill dem at the Sheep Creek dam site onm thc Crande Ronde River in sectioms 11

and 14, T. 3 N.y R. 40 E., 250 feet in height above the water surface, an

11-foot, concrete limed tumnel 17 miles long teking out from the reservoir thus

created at an elevation of 2,400 fect near the mouth of Lookingglase Creek, im °

See. 29y To 3 Nuoy Re 40 E,y &nd discharging into the South Fork Walla Walla River
6



at an elovation of 2,220 feet in See. 14, T. 4 N., R. 37 E. Pessibly a smaller .
bore tummel 6.5 miles im lemgth comnecting with the main tuanel near ite discharge .
ond teo comvey water for irriquu to the Umatilla River into which it would empty
im Ses. 17, T. 3 ¥., R, 37 E. This tunnel could be constructed om aflight grade
end some pondage ereated by & lov dam st the Umatille end permitting flow to be
reversved by hydromﬁc preseure o as to carry Umatille River disciurge to the . ...
Sewth Fork Walla ¥alla River in winter for power. About 16 miles of camal or conduit
te develop 1,220 fest of head above Freswater, Oregon. Two oebhow¥ power houses
om the South Fork Welle Walla River with a totel installatiom of 50,000 K W.,
pessidly utilizing existing plant.._‘ power house, 3,000 K.W., at tussel ead. .

T™his rough preliminary plen would be subject to poesidble wide adjustment
after further study of the irrigible ares bdelow lilton-Freewater which may require
the reservation of -or; head for irrigation camals with a consequemt loss of head
to power.

On the basis of a 16-yesr record of discharge for the Gramde Ronde River.at
Rondowa (1926-423 it is estimeted that storage of 100,000 acre feet atove the
2,400-foot conteur ia the proposed Romdowe reserveir would provide & miniswm
anmual flow of S80 sesend feet if used primerily for power. A minimum flew of
,10 sesond feet could have been msintained for irrigatiom from April to September,:
;:clnln. but this ﬁld have resulted in's ainizum winter flow from the Grande s
Ronde of 300 second feet for pewer. In 14 &f the 16 years of the record 1,000 Sec ¥
would have besn availeble for irrigatiea if the Romdowa reservoir hed been opersted
for irrigation mm primarily.

On the basis of the foregoing, the gemeral potemtialities of the projest as
hers outlined sre sumsarised belew wider tee dietinct aseumptions: (1) wee te de..
primarily ia the interests ef pover prodwetion, and (2) wee to be primarily i the
interests of irrigation. o



Plan I, Operstion for pover primarily.

If the project were opernted primerily in the interests of power productiea,
Abe 16-year record of :dfecharge for the Grande Ronde st Mondowa indicstes that &
sinisem regulated flow of 580 Sec=Ft could be sadnteained in the Grande Reande-Walla
Walla tunnel. Nuring the year of lowest fleow of the reserd (1936-37) at Rondows. . ..
e reeerd on the South Fork Wella Wslla River meer its mouth shows a misimwm matural
fleov of 87 Sec-Ft (Jan. 9, 1937). Tt is estimated that 80 See-Ft came from abeve .
the preposed tunnel discherge end. This would meke & total mimimum flow of 660 See-
Mt available for power dcvelopment through 1,220 feet of head above Freewater.

With a flow of only 580 Sec-Ft in the tunmel (dismeter, 11 ft., slope, .008) it
would permit use of 72 feet for power head. The total potemtial power of the
projeet under conditions of flov me sbove outlined is summarized as fellows:

Poteutfa] power from Rowdces Diversion Frojeet

Site Head (ﬂ) Min. flow H.P. KW,
See-Tt

Teanel 90 $80 4,170 3,100

S0. X.,¥alla Walle 1,220 660 “.400 “.000

Total power 68,500 51,000

Und¥r this plan a minimum flow of 660 See-Ft would have been available for
irrigatioa below Milton-Freowater at altitudes under 1,000 feet. Assuming that
6 asre feet of water per acre delivered at a unifora rate of flow would meet

irrigatiorn demande, the flow below Milton-Freewater would have supplied 40,000 asre

That part of the flow coming frem the Orande Rende (360 See-Ft) weuld have previded
a minizue anawal supply of 309,000 QJ.. or suffieicnt to previde ¢ A.7. por asre

te 34,000 asres during the irrigatien seasen, ipril te September, inelusive.
¥



Plan TI. Operation for Wrrigation primarily.
If the project were opersted primarily for irrigutiom the proposed Rondowa

re: ervoir would them e used to deliver weter on an irrigation demand schedule,

in so far asfthc capaeity of the tumnel would permit. A study of the recerd at.
Rondowe shows that a storage capceity of 100,000 A.F. would have "ade aveilabdle -
a oinimsum flow of 1,000 Sec-Ft for irrigation in all but two years of the 16 years
of the record. The exceptione ere 1931, whea only 910 Sec~Ft would have been avail
able, and MMAxSsxxkk 1936, when 960 Sec~Ft would have been available. If efficient
use of all evailable flcw could mot be made in the 'slla Valla valley, & tuanel
of smeller tore and 6.5 miles in length leading from the Valla alla end of the
mein tunnel to the "matilla River could bte constructed to deliver water to the
"matille valley for irrigatiom. It is roughly estimated that a total ares of
60,000 ecres in the Talla %ealls and "metilla valleys could be irrigated from the
Grande Ronde diversion.

"nder this plan (end disregarding any possible coatribution from the
Umatilla tiver) an cstimoted winimua flow of 400 Sec=rt would be aveilabdle fer
power development, of which about 100 Sec-it would be contributed by the South
Fork Walla Walla River. This total flow could be developed through 1,220 feet
of head above Freewator, and would generate 29,000 K.¥. in this reach.

If all water were diverted to the Tulla 7alle basin a Q50 flow of 910 Sec-Ft
would be available for power. Thic would represemt 66,000 K.7. for 50 perceat of
the time.



Sussary and Conclysions.
The Grande Ronde-Walla Walla diversion preject, if designed primarily for

power, would require the following structures:

1. An earthen or rockfill dam, 250 feet high, Vol., 6,000,000 Cu. Yds.(eavik)

2. A tunnel 17tmiles long, 11 ft. diameter, slope, .002.

3. About 16 wiles of pover canel or conduit.

4. A totel installation of 51,000 K.W. on South Fork Walla Walla River.

Sesed on a 1l6~year record of discharge for the Crande Ronde River at Roadowa,
the project would develop 51,000 K.Y%.y and would supply an annuval miaimum of
209,000 A. Fo for irrigation, or in 14 of 15 years would supply 240,000 A.F.

If developed primarily for irrigation the project would require a total
inetnlletion of 66,000 K./, if (50 power chould be developed im full. It would
then develop omly 29,000 K.7. of prime power, but would provide an annuel sinimum
of 330,000 A.F. for irrigation, and in 14 of 16 years would provide 360,000 A.F.

If there should be a surplus of water for use in the Walla Walla valley for
irrigation, & part could be diverted to the 'matilla velley, but this would add
the cost of 6.5 miles of tunnel and would lower the yield of (50 powcr.

Following is an estimate of the value for power and for irrigationm of the

project under the alternative plans of operation:

Potential Power end Trrigation from Grande Nonde-Talla Walle Liversions Project

Filowatts ‘cre-Veet eveileble for irrigation
April to Septemter, inclusive
_9100 _Qs0 ¥ In 14 of 16 Y
Plaa I 51,000 51,000 209,000 240,000
Plan II 29,000 66,000% 333,000 360,000

*Assumes 21l flow diverted to Valla Walla basin.

At $15.00 per K.W.Yr. for prime power, and 1 mill per K.W.H. for dump power,
the potential returas from power are estimated as follows for the project:
10



Cetimated Returne [rom Power under Alternative Plans

Plea I Plan II
§1,000 K.7.Yrs ¢ $85,00 === $765,000. 29,000 K.'Y.Yrs. 9 $15.00 == Mss.ooo.

m KelWeYrse € 28. 7 -- m
jgfsaa 4231 FGEoer
Totsl yield $765,000. f a wMo

*- B475<
The estimated value of dump (Q50) power at 1 mill per K.¥.H. is based on tto

aveilability during the irrigetion eseseon when it could be used for pumpimg. The
estireted yleld of QS0 power ussumes ell flow utilized in the “alla 7alla basin
and consequently none diverted to the 'metilla basin,

nder Plen TI a totsl installation of 66,000 K.V. would be necessary, but meo
power house would be constructed &t the tunnel end, since the tunnel would be
discharging to capaecity for ztout six wmonthe of eech year, leaving mo head in the

tunnel availatle for power.

The lerger conduit necessary under Plan II to carry (50 flow would emtail
some 2dditional cost.

Construction of a 6i-mile tunnel to carry water ¢o the 'matille valley would
entuil e materiel additional cost, but, if all flow werec utilized in the lslle
%alle besin, thie cost item could be eliminated.

If all flow could be utilized in the Talla Walla basin it is appareat that
the wore economical development and operation of the projeet would be for irriga-
tion primarily. "Inder Plan IT the total estimated revenue from power would
Mbe?q‘m’f(:he rev;mo from Flan I,. and an estimated 20,000 additional
acres could be irrigated gixsankxafxditahen.

BN &£ 4 w’J valve /,; m) {1 OH]
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Yollowing is an estimate of costs of the project; anssuming thet it ie

designed for operation under Plam II, and that all flow is ueed in the Wella

Wallas tasin: .
1. Sheep Creek dam, earthem, 6,000,000 cu yde $10,000,000.
2. Land acquieition, 2,000 acres ¢ {50 S@ceccecccccce-ccne .- 100,000. .
b+ /.78 Relocation of 15 miles of railroad ¢ $100,000 per mile === 1,500,000. ¢ /((},,,o
/} 4. Tunnel excavation 435,000 cu yds < $8e50 ===== eeccccace = 3,697,500, P
S. Tunnel lining, 125,000 cu yds & $12.00 - 1,500,000.8

6. 16 miles of wood stave pipe (10-f¢) & $20 per lineal ft -~ 1,700,000,
7. Installation of 66,000 K.7. (turbines amd generators) ¢$20 1,320,000,
8. Acquisition of P.P.8 L. rights and structures (rough) ==--- 530,000,

$20,317,500.
Some stlvage of . . & L. structures would be possible. Assuming a total
cost of $20,000,000., an overall charge of 5 percent for interest, a7ortizatiea
over a 50-year period, opcration, maintenance snd replacements, and no taxes,

the retirement of the totsl debt in 50 years would require annual peymeats of
; £ 77000
$1,000,000. Peducting from thie totul amnual an estimated $7603;000 received
#0340
from szle of power, a balunce of y49y000 would be charged to irrigatiom. If

609000 acres could be irrigated from the Srande Ronde diversion, irrigatiom coste
‘ L1+

would average $4+<00 per acre per year over the S0-year period. This cstimate

does not include the cost of irrigation ditches.

Re (o Hellund

Portl s Ore.
Jan. '%:ul 944.

/! N 12 .
be lew.
taken Trem Beulder Dam diversies tunnel execavatioa costs, may
.luuor?ﬁ‘: Toch 1o of veleanic origin, hard asd strong, and prodably .“":‘t::
such resistavee to the drille cs would be emcoustered im the basalt flows o
Grande Retde regiem, bwt uo supports were required for Boulder Dam excavatiom,
shereas oxcavation im tasalt flows msy rus ismte uscensolidated imterflow msterial

’6}: th
NI requirisg suppepris. Rough, brokes bore would aleo add to lining ecoste, asd ' '°




long haul increese mucking costs. The rate is used on the assumption that
tunneling methods are gaining from eaperience.



Memorandum for r q

Herewith is = brief report on the possibility of diverting the Grande
Romde Hiver into Walla Walla and Umatilla River drainage for power and irriga-
tion, submitted in mccordence with your memorandum of December 1, 1943.

Tn the absence of adequate field information it has been necessary to
make a large number of assumptions. The estimated capacity of the Sheep Creek
(Rondowa) reservoir site is based on the Wallowa River survey sad s railroad
profile showing the Union Pacific branch line running along the Crande Ronde
above Rondowa. ! think the estimnted capacity is conservative.

The meximum delivcry of water by tunnel would permit of very little
variation in flow to meet an irrigstion demond schedule, but come elasticity
would be poseibtle throug: use of reservoir heed. Peceuse of the linitetione
imposed by tunnel cspecity 1 have dealt in second feet rather than in acre feet
in discussing Arrigation. e - . i

Tn estimating costs T hove borrewed from "Dams snd Conmtrol orks” by
the Bureau of Reclemation, frem U.5.E.D engineers, and from %arious scattered
sources. rinancing is Lased roughly on preeéni "e5.%eDs methods, 2ssuming an
interest charge of 3 percent, a rough total of 2 percemt fer operation, maimnten-
ance nnd replacemests, and =mortisution over & 50-year peried. I understand that
the F.F.C. uses a somgwhat higher figure, an overall charge of about 3.5 percent,
plus operation costs.

Although costs huvo in gemeral been estimated on the btasies of pre-war
prices end wages, and would be much grester on the tasis of current values, it
geems t0 me a reasonmable assunption thet prices after the war will either settle
tack to former levels, or that power and irrigation velues will eventually rise
to belence the rise in oglyx;rj_ commodities and in lelor costs.

“—\‘ o g —— — S SR v M

The principle item of cost, $10,00C,000 for the earthen dem, ie rubjeet
to wide edjustment after complete imformation is availeble. The volume is based
on & 1:4 upstreem &nd & 1:3 cowmstream slope, and assumes that suitable earth
cen be found nearby. Suitable borrow pits could possibly be located on top of
the pletesu. Spillway cost is lumped im thc total. The cost as I have estimated
it, is & rough aversge taken from several of the large earthem deme built by
the Puresu of Reclamation. 7t is apparemt that a great deal depends on the haul
in computing cost of earth fill. Field exsminstion might reveul somcthing in thie
regard, but should probably be made by an engineer with experience in this linme.

It ie spparent that the proposed diversion project could follov one of
several plans. I do not corsider that this report deals with more than one of
theee slternatives. It would be of imterest to see whether costs could not be
materially reduced by some other plan. :

I believe that the potentislities of the project:justify further study
and that all public lends along the lime of alternative tuanel locations should
be claesified as power cites.

R. 0. Helland
Jan. 6, 1944.
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MEMORANDUX for M. SJJJIV~

A chart shosing tunael ceets on 58 different jobe, which I have just
received from Mr. Dedler's office, arrived teo late to be availadble for my
estimates on the Grande Ronde diversiom tunnel, my report haviag been mailed
t0 you on Jamuary 7. This chart containe & wealth of iaformationm ou tuaneling
costs, and if you do not slready have a copy, you may desire to request one .2
from the Euresu. It is entitled "Drawing NeD-366" and ie dated Feb. 3, 1938,
Aceording to cost figures shown om this chart some upward revieion will bde
necessary in my estimates for the Crande Ronde-Talla 7alla tunnel project. My
estimates sum up to about $58.00 per limeal foot of tumnel, 11 feet inside
finiehed diemeter. The chart shows 3 short tunnels through besaltiec rock, amnd
other material, the cost of which may be compared with the cost of a tunnel in
the dasaltiec areas around Rondowa. Following is takem from the chart:

Project Tunnel U.3. cost per Year
dismeter liseal foot _____ completed Remarke
1. Resa 17.0 $%4.91 1938
8. do 13,75 .23 1939 ¥
3. Klamth 5.75 35.95 1941 @.P.
4, Kittites 9.25 147.60 1931 Water up to 2,500/
and

Nes. 1,/2, andxfiy wvhen compared in cross-section with the proposed 1l-foot
Grande Rende tunnel, ($58.00 per lineal foot) mske the estimate for the latter
look reasesable. No. 3 is 2 small bore, with consequeat high rate of cost. No.4
shows what might result if the proposed Crande Ronde ténnel ram imte water. As
ground water experts have pointed out to me, much will depend on the position
of the ground water table. Tunneling from the discharge emd would permit easy
drainmage of any water that might be encountered, but tumneling from the upper
or imtake end would involve a serious drainage problem that might meke the whole
projest impracticadle. This would result from the great length, 17 miles.

The chart does not descride any tunnel of more tham 4 and & fractioa miles
in length. No topography is availabdle from which to determine the possibility
of sinking shefte at intervals for the Grande Ronde tunnel projeet, and its
great length would probably make such shafts necessary. The firest need for a
tlm'o?h study of feasidility would be a topographic map of the entire tumnel
loecation.

If the salaries and other office expenses of govermment emgineers should
be included in estimates of cost, a percemtage overhead charge must be added
to my estimates. Apparently tunnelimg costs must carry also a charge of

abeut 10 pereemt for engineering, supervisicn and gemerasl overhead.

Very truly yours,

R. O. Hellamd



212 014 Court Heuse, (U.3.)
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wxoraxovs for kr. S

with further referense to my bdrief report en the peseidle Grande
Rende-Walla Walla diversiems ‘

Cost ootimates submitted wit rt are based on an intereest chagye
of 3 poereent amertised with prined o over a $0-year peried. It 1o
interesting te mete that the Bureau of Reclamation computes its coste on a dasie
of uo imterest sharge te irrigatien. If that part of the Grande Rende prejest
shargeadble to irrvigutieon, reughly 40 percent, were repaid witheut ianterest, the
anwval charge te irrigatien (60,000 asres) would be 1/40th of §133, or §3.38
plus an eperatien and misntonnnes charge of §1.00, or a tetal charge of §4.33
por acre. If, as I have o ody, the tetal cost of the prejest were revised
wyward frem $30,000,000 te »000,000, the entire inerease wuld have to b
eharged to irrigation, unless higher returas thes estimated eould 4o had frea
povwer. 1f pever, as estimated, could carry €0 percest of 20,000,000, or
$12,000,000, irrigation weukd have to earry the balanse, or §8,000,000, plue
the added $3,000,000, or a total of 613,000,000, Using the B. of R. fermula,
por acre coste would them %o §216.66, and annual charge weuld be 1/40th of
$216.66, or $5.42 plus an eperatien and maintenance charge of 31.00, a total

of $6.42 por aere.

AS a basis for comparisen it is imteresting te mete that the "Nerth
Unit” of the Desshutes Projest imnvelves a por asre charge of §5.35 per year as
estimated in the 1937 repert by Fisher. The Wickiup reserveir, a part of thie
prejoeet, has sinee deen constructed. The lande to be irrigated are ia general
hay and grain lands. The Walla Walla lands are peteatially valuadle alee feor
truck farming, & mere iwtemeive type of farming, and eeuld therefor sarry o
somevhat higher coest.

Anothor faster that could affeet the feasibility of the prejest is the
value of power for pumping. Where a relatively low 1ift, enly, is required,
irrigation uight afferd te pay wore thas 1 mill. I usderstand frea well iaformed
sourees that the greund water tadle in the lewer Walla Walla basis is o0 ehallew
in cortain areas that enly a cemparatively low 14t s hecossary oo leng as the
ground wmater is regularjy replacsed and net depleted teo repidly by over-pumping.
If the Q30 pewer available could yield mere than 1 mill, a saterially higher
returs might %o had. It 10 alse iuteresting te mete that the Q350 peried of power
goneraiion would come largely during the seasen shen low flow is the rule is
Pasifie Ceast streame (April te September). With some additiomal sterage te earry
on into Osteber, the Q30 pever could conceivably bo converted teo prime pever.

If this were practicable, the original estimate of retura eeuld Ve restered,
partly or shelly. (Referense to my memerandum of Jan. 35, 1944, re orrer).

Vory truly yours,

Re Oc Hollamd
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
P. Oe Box 499
Grants Pess, Orezon -

larch 3, 1945

lire Randolph O, Helland, Hydraulic kngineer
Geological Survey
212 01d Court House (UeS.)
Portland, Oregzon

Vear lire Helland:

Your letter of December 26 to i.re Ce Ce Iisher at Salem rezarding the
Grande Ronde Project was forwarded to this office for replye. In some
manner the letter was misplaced before the requested data were worked upe

I am very sorry that the reply wes delayed for such a long time.

No information is wuvailable in this office cn the Wallove River above

Wallowa. I am uncertain as to wherc these data could be secured. Possibly

the Boise Office may have some information with regard to the Wallowmn River,

With regard to the Grande Ronde River above Elgin, the following data
are submitted in resvonse to your requeste

(a) The potential Grande Ronde Project‘development would consist
of three units: LaGrande, Union and Cove, for which the
principal source of supply would respectively be the Grande
Ronde Hiver, Catherine Creek, and Indian Creeke The following
storage reservoirs would serve the units:
: Dead : 1Lrrige : hultiple:Flood Conte:
.:Storage: Storage Use Storege :ToteCape

¥rande Konde T 2,000 : 100,000 ,000 & ¥5,000 177,
Catherine Creek : 1,000 : — 15,500 : 6,800 : 23,300
Little Indien Creek : 500 : 11,000 : il s : 11,500
TotalSeeooees E;.DOO H ﬁmﬁ‘: 5 .50 "‘8 m :m
: : : : :

(b) About 26,400 acres of land are now irrigated to some extent within
the project area.s The distribution of these lands and an estimate of the
stream depletion by them is as follows:

Present Irrigation Development
s Arable Class Lends , rPasture Class Lends

:TeT Aree : Lste Stream ;Iret Area .pst. Strean
: Acres : Depletion ac.ft.: Acres  ,Deplstion acdt.
LaGrande Unit : 5,100 3,800 : 4,500 :  2,3%00
Union * : 7,900 : 7,900 : 5,800 : L,4oo
Cove & : 3,100 : 2,200 : - o
TotalSeeseee : : 1m H IW : W




(c) When fully developed, the project will furnish a full water
supply to 63,500 acres of arable class land and surplus and
return flow to 32,900 acres of pasture class lande The acreage
distribution and estimated stream depletion under ultimate
developrment are as follows:

Ultimate Irrigation Development = with storage
sArable Class Lands Pasture Class Lands

: Net : Est, Stream : Net : Lste Stream
Area : Depletion Area : Depletion
Acres AeJFte Acres 3 Ace Fto

LaGrande Unit
Union "
Cove

%’900 H ﬁogﬁ&
6,000: 11,500

32,900: 36,100

———

45,600: 55,500
10,300: 12,900
s 600 8,200
0%,500: 76,600

"

Totalseesee

86 oo o 90 4o [ee ea oo e

.

(d) For the ultimate development the stream diversion requirements for
the lands are estimated to be as follows:

Arable Class Lands Pasture Class Lends

=

“Net : ODiversion = llet : Uiversion
Area : Requirement z Area : Requirement
Acres : Ace Fte = Acres : Ace Ftoe

LaGrande Unit 15,000 136,300 2,900s 6,800 ¥

Union . 10,300: 36,100 : 8,000: 12,000 ¥
Cove B 7 600: 18,200 3 == ¢ i
TotalSesesee » : I;O.m H m: m

- -

? Requirement for pesture class lands with prior rights which
must be supplied. Diversion for additional pasture class
lands will be dependent upon amount of surplus run=-off and
return flow eveilable,

Yours very truly,

= e
Fo Co Hart,

Engineer

CeCoe = Ce Co Fisher, Engineer
L0 liorth High Street, Salem, Orcson



A Brief Summary of Facts Relating to the Poesidbility of Diverting
the Grande Rende River inte the Walla Walla River for
Power and Irrigaties.

As an altermative plam for the development of power im the Gramde Ronde
River below Romdowa, and as a source of supplememtary water for irrigation ia
the Walle Walla valley, and possibly also in the Umatilla River valley, the
possidility of diverting the Grande Ronde mear Rondowe appears to have sufficient
merit to justify further investigation. By construweting a dem 250 feet high at
the Sheep Creek dem site two miles below Rondowa, an estimmted storage capacity
of about 150,000 acre feet would be created. A comcrete lined tumnel, 11 feet in
diameter and 17 miles in leagth, baving its intake ias the reservoir thus ereated,
would carry the flow of the Crunde Ronde to a poimt om the Bellh Fork of the
Walla 7alla River in Sec 14, T. 4. N.y R. 27 E., below which it could be utilized
through about 1,220 feet of head before its diversiom to irrigation eamals. In
the following pages the project is discussed briefly as to available water supply,
possibilities for storage, gemeral plam, and value for power and for irrigation.

Weter Supply.

A gaging station hae beea maintained on the Grande Ronde River at Roadowa
since 1926 about 300 feet below the mouth of the Wallowa River, and about two
wiles upstream from the Sheep Creek dam site. l'uch water is diverted from the
Grande Romde at points upstream from the gaging station. The record indicates
in general a heavy run-off from February to June, with a repid declime during
summer after which the river remaine low throughout the fall and winter. A

summary of this diecharge record follows.
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& Zindel + indel +Elgin Zinde
*Jan, 38.8 S2.1 $0.8 B1.3
Feb. 35.9 63.9 41.5 82.2
Mar. . 86.2 167.0 122.3 212.0
Apr. 114.7 198.0 285.0 472.0
May 177.6 240.0 - 275.0
June 181.0 227.0 S14.0 368.0
July 151,7 204.0 @ 53.3 76.2 92.2 109.0
Auge. 43.3 64.6 19.0 36.7 26.5 43.3
Sept. 29.3 45.6 18.3 S54.8 26.1 40,3
Oct. 34 .0 53.6 37.2 51.0 29.5 46.5
Nov. 20.5 46,5 30.2 ‘60_8 98.5 177.0
Dec. S0 .9 493 29 .6 46.4 108,6 226.0
L e —
T.n. - ° @ ® °
Febe - 505.0 67.3 52.8 100.,0 e
Mar, 214.8 410.0 93.1 106.7 212.0
Apre 358.0 708,0 447.,0 1561.7 £284.0
May 336.0 528.0 287.0 226.1 321.0
June 260,86 346.0 314.0 S16.1 400,0
J 111’ 126.2 209.0 142.0 186.1 145,0
Sept. S2.1 8553 6l.1 3%.82 39.7
Oct. 45.8 72.6 33.8 444
Nov. 52.1 59.4 78.7 136.0
Dec. 101.0 49,3 59,8 75,6
Jan. Sﬂ.i 6.9 !5.% !I . :) Bj I“.U
Feb. 53.2 68.9 21.0 78.9 140,.9 315.0
Mar. 630.0 1140.0 131.2 289 ,0 107.0 276.0
‘ApPe 411.0 660.,0 137.5 230.0 389.0 708,0
May 204.0 446.0 219.,0 360,0 §73.0 978.0
June 126.8 184.0 275.7 345,0 803.0 744 .0
July 41.3 64.0 81l.0 127.0 155.9 220.0
Aug. 20.8 S4.9 25.2 46.7 98.4
Sept. 28,6 37.2 22.9 36.9 85.1
Octe 29.1 50,7 303 44.7
Nov. 46,2 111.0 S1l.3 59.4
Dece 54,8 125,0 26.9 43.5
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~DAM CHARGES

Federal er sion fixed charges. .
ent
Interest - - ccceea ceee 3,00
mﬂi"tiﬂn cnconsmncrccccncocnnea 1.33
RGPIOCOIIIOM. cssssceoccscccas coces 0.1',

Payments in lieu of taxes ===----_1,00
Totalee=== 5,50 percent

In comparison with the above, the following charges are used by the USED in
its computations:
percant

Imerest et 3.00
Amortizetion =e-eececccecccccaces 0,886

Replacements =ee=eccecccceccccccces 2,1 (annually on small concrete items)*®
fparskianx Meintenance -----cce-e 0,25

®*Assume 30-year life on small concrete items. A good eerthen dam is assumed to
have no depreciation. (No data on conecrete dam depreciation)

Add to costs above shown an estimate of operation costs. In the case of one
project of 58,000 k.w., 8n estimate of $1.50 per k.w. per year was made. In

enother case (Capacity not steted) operation was charged at $10,000 plus $0,50
per k.w. per year.

One project figured on basis of above totalled 5.04 percent annual-charge to
overall operation, meintenance, end replacements.

CONDUIT cosg; ‘Illuatrativo caoeg[

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

10=foot pipe, low pressure, $20 per lineal foot.
7=foot pipe, 20=foot heed, $10 per lineel foot. ot
7-foot pipe, 200=foot head, $32 per lineal foot.

The above costs are as of 1940(?). They do not include costs of excavation
for footing or the costs of trestles.

GENERATOR AND TURBINE COSTS (as of 1942)(Deduct 10% for normal times

!%% g 290 fgg; Hgig of 800 t!!&
Turbdbines «00 kewe 6.00 keWe
Generators 10,00 " *_ per M 0.00 perRe (ADD 27 percent for
Total ‘18 00 ;ls.oo overhead 1tm)
: Thc above costs include instailetion. Note that cost of turbines decreases
with head. The cost of generators may decrease slightly with head. Negligible

TOTAL INCLUDING OVERHEADs $23 per k.w. &t 4C0-ft head, and $20 per k.w. at 800-ft hd.
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FORM E-123 15M 7-48

COMMISSIONERS

T. H. BANFIELD, CHAIRMAN @

PORTLAND

Al:ﬂ::‘:l“ :f::un. MEuBER OREGON

MERLE R. CHESSMAN, Mausen STATE HIGHWAY COMMISSION
b SALEM

April 13, 1946

U. S. Department of the Interior
Geological Survey

214-A 014 U, 8, Courthouse

520 S. W. Morrison Street
Portland 4, Cvegon

------ Attention: Mr. R. O, H

Dear Mr. Helland:

N

R. H. BALDOCK

C. 5. McCULLOUGH
ASST. STATE HIGHWAY ENGINEER

J. M. DEVERS
CHIRF CounsEL

H. 5. GLAISYER
SECRETARY

Complying with your request of April 11 for plan and
profile of the highway between Mi)ton and Athena, we are mail-
ing you today, under separate cover, prints of our map froa
Athena to Washington State Line, scale 1" = 400', and two pro-
files covering this section.

The profileq drawing No. 49-20-1 has not been revised
to show the new work An pa. Section. The profile
drawing No. 9C-13-1 tho profue of the'xgevised section from
Station 4’22080.

There q Pk 5 these maps.

ugh
ut nt State Highway Engineer




212 014 U, S. Courthow e
Portland 4, Oregon
March 5, 1945

Mr. F. C. Hart, Engineer,
Bureau of Reclamation,
P.0. Box 499,

Grants Pass, Oregon.

Dear Mr. Harts

Thank you for your letter of March 3, 1945, relating
to proposed diversions from Grande Ronde River for irrige-
tion: Your letter arrives in sufficient time so that full
use can be made of the information therein, which is much
sgppreclated.

Very truly yours,

R. 0. HELLAND,
Hydraullc Bngineers
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