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Pnoto. No. 1, White iver above Mt. HYood Loop HYighwey bridge, altitude, 4,300 feet

Pno*c. No. 2. "Yhite River Canyon at mile 18, N'YN¥} 3ec. 9, T. 5 3., . 12 3.



Summary

1. Wwhite River, tributary to the Deschutes River at an altitude
of 760 feet, has ite principal source in the White River Glacier on
the south slope of Mt. Hood at an altitude of 6,500 feet. It drains
an area of 400 esonare miles in north central Oregon, the upper half
of which ie rough to rolling, and densely timbered with fir and pine,
the lower half, a comparatively level plateam, mostly eage plain,
but partly wooded, sloping gently to the east. The river is deeply
entrenched in the plateau until it reachee Tygh Velley, a sort of
cove extending up from the Deschutes River about six or seven miles
to the confluence of White River and Tygh Creek. Tygh Creek and
Clear Creek are the principal tributariee.

2. The climate of the White Eiver baein is typical of eastern
Oregon, eemi-erid, with somewhat wide rangee in temperature, except
for = emall area around Mt. Hood, which has a more humid climate.

&, Factore affecting hydraulic etructures in the basin are
occarionnl extremes of cold weather necessitating some protection
againet ice, and a high percentage of glacial silt in White River flow
whizch will caure revere scourings of turbinee and will gather in
conduite, forebaye and other inetallstione to a troublesome extent.

4, The mean annual run-off for White River near ite mouth is
297,000 acre feet or 410 second-feet, ae determined from the record
at Tygh Valley from 1917 to 1943. Extremes for the period are a
maximum of 13,300 second-feet on January 6, 1923, and a minimum of
10 recond=feet (regulated flow) on August 9, 1931 and other dates.
Discharge varies with the seasons, being heaviest during spring when
the maxisum rur-off occurs from melting snow on ¥t. Hood, and, in
general, lowest during late summer and early fall. Many small
diversions for irrigation above the gaging station, and some regula-
tion at the power plant, obscure somewhat the minimum natur=zl flow
of the river. The minimum flow of record at a station maintained
ebove all but minor diversione for irrigation from 1911 to 1918 (frag.)
wae 75 second-feet (Oct. 16-19, 1915).

£. DlNo storage of material value is available in the khite
Hiver baesin. Some additional pondage for desilting purposes could
probably be developed.

6. Power development in the White River bhasin will probabdly
be subordinated to irrigation, and any material development of power
may thereforenot be fearible. If all flow were utilized for power
it is roughly estimated that totals of 10,000, 13,000 and 32,000
horsepower could be developed for 100 percent, 90 percent and 50
percent of the time, respectively. After prospective diversions
for irrigation the total potential power of the river will be re-
dnced to an estimated 2,700 horsepower for 100 percent of the téme,
4,000 horeepower for 90 percent of the time, and 20,000 horsepower
for 50 percent of the time.



7. Present plans for the irrigation of lande in the White River
baein contemplate divereion of all the low flow of summer at an
altitnde of 2,500 feet. Thie prospective diversion would make in-
feavible any power development below Keeps M{ll.

8. If the present plans for irrieation are realized, power
development in White River would probably be restricted to the area
above Keepe Mill, or above an altitude of 2,500 feet., In thie upper
reach of river it is estimated that a total of 2,700 horsepower,
X,900 horsepower, and 10,000 horsepower could be developed for 100
percent, 90 percent and 50 percent of the time, respectively, without
interference with irrigation.

%, Froblems of silt control, prospective diversion for irriga-
tion, and the general esonomice of development, suggest an nlternative
plan of power development whereby the winter flow of White River above
an altitude of 4,200 feet would be diverted to Salmon River for storage
in the proposed Salmon Meadowe reservoir. The total annual diversion
coneistent with irrigation is estimated at 12,000 acre-feet, which
would be available for over-all power regulation through 3,000 feet
of head in Salmon and Sandy Rivere,

Oregon
Site or reach Head Flow in second-feet Horsepower
Ft. 100 per- 90 per- 50 per- 100 per- 90 per- 50 per-

cent of centof cent of cent of cent of cent of

time time time time time time

Q100 g0 S0 Q100 490 80
Mt. Food rcite 700 10 15 40 660 840 2,240
Iron Creek site 1,400 12 18 50 1,340 2,000 5,600
Keepe M1ll eite 260 40 50 125 820 1,040 2,600
Alt. 2500-1080 1,420 50 60 150 5,680 6,810 17,040
Alt. 1060-760 300 80 100 200 1,900 2,400 4,800
Total potential power® 10,000 13,000 32,000

*Aceumes that basic periode of time are synchronized at all sites,



£ite or reach Head Flow in Second-Feet

Fv. 100 per- 90 per- 50 per- 100 per- 920 per- 50 per-
cent of cent of cent of cent of cent of cent of

time time time time time time

9100 290 g 850 5100 Q90 950
Mt. Bood esite (YNot affected by irrigetion) 560 840 2,240
Iron Creek site " b ' “ 1,340 2,000 5,600
Keeps Mill site " . " * 830 1,040 2,600
Altv. 2500-1080 1,420 K1l Nl 70 Nil ¥il 8,000
Atl, 1060-760 300 N1l 10 100 N1l 240 22400
Total potential power* 2,700 4,000 20,000

*Assumes that baeic periods of time are eynchronized at all rites.

L U e W Biver, Oregon
Introductios

Thie report precents briefly the resulte of an investigation of
the water and power resources of the White River made in 1943 primarily
for the purpose of classification of lende adjacent to the etream that
have been withdrawn for power purposes. About three days were spent by
t e writer in field examination of the river basin during August and
September. A survey of the river from ite confluence with the Deschutes
River to the “t, Hood loop Highway ie publieshed by the Survey. Nearly
all of this mep wae esurveyed in 1932, The entire basin is shown on
quadrangsle sheets. A record of discharge is avallable for the period
1917=-47 at a station near the mouth of the river, and several short
records are avalilable at pointe upstream and on tributary streame.

Ceography, geoloey and phveiography

White River drains an area of about 400 square milee in north
cenitral Oregon. Ite source ic the White NHiver Galcier on the south
slope of ¥t, Hond, and it describes a wide, eemi-circular course,
flowing first in a general southeast direction, then east, then north-
east to its confluence with the Deschutes River at an altitude of
about 760 feet. In ite upper reaches the river flowe over a broad
wash in which the main channel frequently changes its cource (See
photograph ¥o. 1.) From source to mouth it has a total length of
abont 50 miles, =2nd a total fall of about 6,000 feet, most of which,
however, ie concentrated in the upper reachee where the flow ie emall.
Ite principal tributaries are Tygh Creek and Clear Creek.



The headwaters region is densely timdered with fir and pine to
an altitude of about 65,000 feet. A thinner covering of woodland
extends down to a2 line ronghly 10 miles back from the Deschutes River.
The lower basim is open sage and Jjuniper plain, partly under culti-
vation, and partly under irrigation. In the wicinity of its con-
fluence with Tygh Creek, White River flows through a comparatively
broad valley (See Dufur quadrangle map) vhere are situated eome of
the beet lands in the bdasin. Except for this limited area the main
valley of the river ies a deep, rough canyon, wooded or timbered, and
non-cultivable. (See photograph Yo. 2.)

_ The entire basin is within an area of comparatively recent lava
flows, which are in general overlaid by a vulcanic ash and other wind
blown materizl varying from a few inches to several feet im depth.
Lava rock ie so near the surface in much of the area as to make culti-
vation impracticable. It occurs also as outerdps or is exposed by
eroeion in drainege gchannrls. A large part of the lower basin,
howvever, has a relatively .eep soil covering and could be irrigated.

A part of the timbered or wooded area is sufficiently level for culti-
vation and has a fair depth of soil. If cleared and irrigated, it
would make valuadble farm land. Moet of the basin ie accessidle hy
roads, a conriderable mileage of which is paved. Maupin on the
Deschutes iiver and Tyzh Valley at tre confluence of Tygh Creek are
the principal trade centers. VWheat growing ie the leading industry.
Some general farming ie carried on, and irrigation is practiced on

a small scale.

Climate

The elimate of tre “hite River basin is typical of eastern Cregon,
semi-arid, molerately warm in summer, mader-tely cold in winter. Pre-
cipitation is light over mort of the area, “ut variee greatly with
altitude. In the lower basin the mean annu:i precipitation is pro-
bably about the mare as at ¥Warm Springs on the Warm Springs Indian
Reeervation, which received an average arnual preeipitation of 10
incher during the 24-year period from 1903 to 1927. A small area in
the White Hiver baein above an altitude of 4,000 feet probabdly re-
ceives an annuel precipitation not such lese than Government Camp.
Althoursh the latter is on the weet slope of the Cascades, a compara-
tively low divide intervenes. Uhe average for Government Camp from
1396 to 1923 was 85 inches,

A rough index to precipitation throughout the basin can be had
from foraet sover, especially from its lower limite as shown on the
Dufur qundrangle map. A station at Friend, Oregon, it located near
the lower limits of forest cover on the northeast margin of the vwhite
River drainage area at an altitude of 2,400 feet. Its average annual
precipitation for the period 1924-30 was 13,46 inches.



Temperature rangee for the lower White River basin are probadly
comparable to the rangee at Friend. On January 18, 1943, the station
recorded a minimum for that month of -71 degrees. This month wase
somevhat colder than normal. The mean termperature for January, 1943,
at Friend was 22 degrees,

A station at Govermment Camp on the west side of the Cascades
divide at an altitude of 3,980 feet recorded a minimum on January 18,
1943, of =14 degrees. This station shows a mean January temperature
of 30.3 degrees for a 45-year period. Although no weather station hae
been maintained at n comparable altitude in the White River basin, it
seems probable that the low divide between the two barins above an
zltitude of 3,890 feet it not sufficient to cause any marked changes
in climatological conditione adove that altitude in the two basins.
(See Mt. Hood quadrnngle map.)

The groving eeason in the lower White River basin probably compares
favorably with the growing season at Antelope, Cregon, a station in
Wasco County, T, 7 S., R. 17 E,, at altitude 2,630 feet, wvhich, during
the period from 1925 to 1930, showe a frost free season varying from
101 to 155 daye, sufficiently long for the maturing of most agricultural
crope in a region that hae a high percentage of clear daye,

Factors Affecting Hvdrauligc Structures

Somewhat wide temperature rangees i{n the White River baesin would
mnke necessary some precaution against freezing weather. Heavy silt
loade in White River water during part of the year will cause a
coating to gather on power inetallations, and will result in severe
ecouring of turbine dlades, Much $roudle with £4lt has been ex-
perienced at the Pacific Light and Power Company'e plant below Tygh
Valley, ahd replacements have involved heavy expense.

Xater Supply

The following records of discharge for White River and its tribu-
taries have been obtained by the Geological Survey, the State, and the
Bureau of Reclamation:



~foink —2e0, T, apd R, Peried
Vhite R. bdelov Tygh Valley sec. 8, T. 48., R.14E. 1917-43

® % ab%ove Gate Creek " 35, 7. 45., R.12E. 1925-33(freg.)

* * near Swim (Bul.¥o.8,p.237) " 13, T, 385., R. 95, 19268-30(frag.)

" " near Keepr Mill crossing *. 1, 7. 88, R.1I0E, 1941-43

" " near Tygh Valley, adove Tygh Cr. * 10, T.4 S., R.138, 191217, aM

- frag.1918,1911-12
Clear Creek near VWapinisia * 11, 7, 58,, R, 9B, 1918, and
frag. 1934-38

- . . * (Oak Grove Road) . 8, 7. 85,, R,10E. 1917-18 (frl)

. " *  Clear Lake L 1942 (fr1.)
Rook Oreek near Vamic " 14, T, 45., R,11B., 1938 (frF).) .
Gate Oreek near ¥Yamic * 33, T. 48., R,12E, 1917-18,'20-28,

) and '27 (frl.)
HEasel Hollow Or. near Wamie " 35, T. 45., R,11E. 1926-27 (frl.)
. Tygh Creek below Jordan Creek * 26, T. 35, R.128, 1918 (fr1.)

. " at Tygh Valley " 4, T, 45., R.13R, 1911-13,'18(fr)
Badger Creek near Tygh Valley * @, 7. 45., R.138, 1918 (frl.)

" . *  mouth 1941-43

Except for the White River delov Tygh Valley (1917-4%) the avail-
able records of discharge are largely fragmentary, having been odtained
in main by the State to show flowv available during the irrigation season.

The discharge record for WVhite River delow Tygh Valley is sum-
marized in the following table (Table 2).
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Fumerous small irrigation ditches take out above this station,
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It will be noted from the preceding table (Tadle 2) that the
heavieat run-off in the ¥Yhite River basin occurs during spring and
early summer when melting snow ocontributes ite maximum, and that the
period of lowest run-off is from August to Cctober, inclueive.
Normally the river has a gradual increase in flov from September to
May, with a slight recession in February, apparently the result of
corntinued cold weather which reduces to a minimum the run-off from
raine and melting snow. The 26-year record at Tygh Valley indicates
a mean annual flow of 410 second-feet, a maximwm of 13,300 second-
feet (Jan. 6, 1923), and a minimum of 10 recond-feet (Auguet 9, 1931,
and other dates.) Diversions for irrigation obscure the true minisum
natural flow. Some regulation at the white River Falle power plant
also affectes the flow at the estation. A station maintained adbove the
oconfluence of Tygh Creek and above all but minor divereions from 1911
to 1918 (fragmentary) indicates an extreme low of ?5 second-feet
(Oct. 16-19, 19185).

59

There is no opportunity for feasible storage iz the White River
basin except for a small pondage that could poeeidly be developed by
construction of a low dam at a eite in sec. 33, T. 4 S,, K. 10 K,
This pondage would have no value for rezulsion, but misht heve some
value as a desilting dasin. Some additional storage could de de-
veloped adbove the existing powver plant at White River Falle near the
river's mouth, but it wonld impound water at g0 low an altitude as to
be of little value for regulation, and backwater would inundate a
relatively wide area of agricultural land for the volume of storage
created. The site is conrequently of little ¥alue except as it offers
a means for some desilting.

Fower and other uses of water

Although White River has appreciable possidilities as a power
stream, its summer flow at an altitude of 2,500 feet may eventually
be utilized entirely for irrisation. The Bureau of Reclamation is
now studying the feasibility of irrigating an area near VWapinitia
and Maupin from direct White River diversion. The Buresu has main-
tained a gaging station on the River near Keeps Mill for a peripd of
two yeare, and it aprears from the record of discharge that all/summer
supply of water will be necessary to the project.

The Dufur quadrangle map indicates that around 50,000 acree on
the right bank of "hite River are sufficlently flat te be irrigabdble
from a diversion at an altitude of 2,500 feet. Much of thie land,
howvever, is too rocky or shallow for ciltivation. The 1942 run-off
at the station wvas only 66,560 acre-feet for the irrigation season,
assuming thies to be April through Septemder. Assuming a duty of



water of 4 feet, this total run-off even though regulated, would
esupply oaly 16,600 acres. A consideradly larger area is prodabdbly
irrigable. I have been informed that lands now contemplated for
irrigation from White River are mostly in direct Deschutes River
drainage, and that little return seepage into White River may de
expected from the proposed diversion.

It would appear, therefore, that the only opportunity for any
material power development on vhite River would be in the area abdove
Keepe Mill. Some flov will always remain in the lower reachees of
White River, but, if all’'1s diverted near Keepe NMill in summer the
residual flow in the lower reaches of the river will mot de suf-
ficient to attract further pover development, nor will it supply
the existing plant of the Facifie lLight and Power Company below
Tygh Valley.

The following tadle (Tadle 3) makes a comparison of flow in
White River at the two statione now in operation:

Iadle 3
—————Comparative run-off at stations on White River,
1941-2 At Keeps M11ll Below Tygh Difference between
crossing Valley stations (inflow)
‘. ’. ‘. F. ‘l ,o s“.-"o

Cet. 4,430 6,380 1,900 30
Kov. 6,770 11,940 5,170 8?7
Dec. 19,640 25,170 5,530 90
Jan. - - 15,640 - - -
Febd. - - 28,040 - - -
Mar, 11,900 19,240 7,340 119
Apr. 22,240 26,700 4,460 75
Kay 19,100 23,390 4,290 70
June 10,670 15,770 5,100 86
July 6,280 11,020 4,740 77
Aug., 4,610 7,160 2,550 41
Sept. 3,680 5,800 1,850 31

It will de noted frox Table 3 that in Septembder, 1942, the in-
flow below Keepe ¥ill road crossing was only 1,850 aecre feet, or a
mean flow of 31 second-feet. In October, 1941, the mean was only
20 second-feet. It will be noted also from Table 3 that a sub-
stantial inflov ocourred throughout the remainder of the year, but
that this would be of little value without regulation. Some storage
could be developed by construction of a dam in the area just abdbove
the existing pover plant, but this would prodbably not be feasible
on account of the large area of valuable farm lands that would be



imandated by a relat.vely small volume of stored water, which would
also be subject to a high percentage of evaporation loss due to its
surface area-volume ratio. The coaclusion seems inescapable that
establ ished power rights on the lower river cannot be reconciled to
the preeent plans  for irrigation, and that one or the other must be
subordinated. It is perhaps a safe assumption that in the long rum
irrigation will prevail since it appears that the potential value of
water for irrigation in the Vapinitia area it greanter than its
potentisl power value. I have included no planr for the future
utilition of summer flowv in the lower basin for power, but have sug-
geested the remote possibility of some additional pover development
from winter flow only.

¥hite River above Keeps Mi{ll has appreciadle potential power bdut
the heavy load of silt carried by the strearm during part of the year
will create difficult problers of develorment. Unless some meane is
found to desilt the flow of the river before it is admitted to tur-
bines, development may mot be feasidle.

Developed Fover Sites

The only developed power site in the White River basin is
loocated belov Tygh Valley in ses. 7, T. 4 S,, R, 14 B, It is owned
b” the Pacific Power and Light Co., and is described in Water-supply
Paper 344, p. 121. Head is 149 feet, and installed capacity 3,600
horsepover. S{lt control has bdeen a major prodblem.

Undeveloped Fover Sites

Mt. Hood Site ( ). The Mt. Hood quadrangle map (see
Pl. Ib) {ndicates that it might be physically porsidble to divert
the White River adout 1.5 miles upetream from t he }t. Hood Loop
Highway bridge. If diversion were feasible at an altitude of 4,900
feet the flov could be carried around that contour on the left bank
to a penetock discharging into a powerhouse on Iron Creek at an
latitude of 4,200 feet. The main valley floor of ¥White River in this
area it a broad vash which may not be suitadle either for a power
honse site nor for a re-diversion. (See photograph No. 1.) The Iron
Creek ravine may be more saitable for both purporses.

Heavy silt from the Mt., Hood glaecial area will probadly make
this site infeasidble. There i¢ apparently no opportunity to con-
struct a forebay of sufficient size to be a fnctor in desilting.

If conctrusted, the project would require adbout two miles of buried
eonduit, perhape 500 feet of tunnel, and 3,000 feet of penstock.
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Flov ir estimated from the summer record at the Mt. Hood HRigh-
wvay dbridge (See Bul. No. 8, Oregon, p. 237, Sta. No. 3618) and a
comparison with the long time record below Tygh Valley. It seems
likely that a complete freeze-up of the Mt., Hood area in mid-winter
will bring a complete cessation of all flow from rains, melting snow
or ice, and that during certain periods only spring fed flow will
remain in the river,

As a check on the possible flow in the upper reaches of skrite
River, it will be noted that the long time record on Salmon River
near Government Camp (1910-12, 1926-43) indicatee a comparatively
strong flov throurhont winter. This atation !s located lecs than
four miler from white River, and at an altitude of 3,246 feal. The
reach of White River in the site hare deescribded, ranges frow 4,200
to 4,90" feet, but i= sevarated 1 thra Salmon TNiver baein by omly
& low divide (See My, Hood onadrangle.) For a further déiscussion of
flow in the upper ¥hite River aee "Alternctive plan of power develop-
ment", pzge ‘

Potential power at ¥t, Hngd pover mite ( )
——_AMJ.QQ_ML 7 "nc’
~Iatural fiow in second-feet Foreegower
100 percent 90 percent 650 percent 170 percent 90 percent 60 percent
of time of time of time of time of time of time

Q100 X0 i SA0C L30 S0
10 186 40 580 840 2,240
Iron Creex power site ). A low éiversion dar could pro-

bably be conetrneted orn Iron Creek below tae Ft. Hood loopy Highway
croesing at about 4,207 feet, and bdelow the power house of the ht,
Hood site above described (See P1, Ib,) Any reesidual flow in the
White River shanrel below the hishway bdridge could be carried to the
divereion dam if feasidle. The hizshway emdankment would give some
protection to tre Aiversion sanal or condait, although I am informed
that the hizhway bridee hae jtself been washed out on occasfons. A
ecanal or condnit leading from the diversion dar would carry the flow
to a penstock Afecharging into a powar honse near mile 34, ian sec. 31,
T. 4 8,, R, 10 B,, at an rltitude of 2,800 feet. A longer canal would
recede from the river.

11



——Dal. 1,400 Lot 70 percent efficiengy
—Batural Llov in second-feet ~Horsepover
100 percent 90 percent 050 percent 100 percent 90 percent 60 percent
of time of time of time of time of time > of time
8100 S90 S80 Q100 830 S20
12 18 50 1,340 2,000 5,600
Kecpe V111 power site ( ). The river rurvey indicates that

some pondage could poseibdly be Asvalnped by construction of a low dam
in sgec. 33, 7. 4 8,, R, 10 K., (mile 32.5) at an altitude of 2,720

feet (See Pi. Ib.) This misht be of eufficient volume to serve as a
settline basin for the heavy 11t load th=t is ecarriad at periods.

& dam BO feet high at thi= rite would bdacl: water to the tailrace of

the rext site upstrear. Assuming ouvtlet at an aliitude of 2,760 feet
and a condnit or canal leadins to a nenstack ard power house in sec. 11,
T, 6 8., R. 10 B,, at altitude 2,500 feet, the rite would have a gross
head of 260 feet. PFlow iz eatimated at fomevhat lest than the measured
discharge at the 3urean of Reclamation station near Keeps ¥ill.

Potentin) vower at Xecps 41l npowar site ( )

S——( 7.7 Pl T 20 percent efficilency
—Jatural floy ip mecond-feot __ __ ___ ___ _ _ _¥orsepoyer
100 percent 90 perecent 50 perecsnt 100 percent S0 percent 60 percent
of time of time of ne of time of time of time
-0 Q30 _ Q50 G100 Q80 QB0
40 50 12F 83C 1,040 2,600
¥ 4né_on % R

The 2%mile reacr of White Biver frowm Yeeps M2i1ll to Typgh Valley
has a totel fall of 1,420 feet (from 2,500 to 1,080, altitude), an
average of €2 feet per mile. Diecharge recordés obtained by the bHureau
of Reclamation near Keeps Mill for 1941-42 indicate a minimum flow of
58 second-feet. Since the entire lov flow of summer is nov being con-
eidered for irrigation use, no pover development seems feasible in
this reach. W¥Winter flow will probabdly always de available for power
development in this reach, but it wuld have little value. Assuming
that the irrigation season will include the period from 4pril to
Septemder, inclusive, and that it will demand a comparatively large
water supply in 4April, it appears from t he diccharge record at Keeps
Mill that the Q50 flow avalladle for power would de adbout 70 second-feet.

12



The Q90 flow would de nil. The availadle pover in this 23-mile reach
after prospective diversions for irrigation is accordingly estimated
at 8,000 horsepowver for 50 percent of the time, and no power for 90
pereent of the time.

For purely statistical purposes the potential power in this 22-
mile reach may also be estimated on the assumption that there will de
no diversion for irrigation. The total flov is estimated on the basis
of the 1941-42 record at Feeps }ill road crossing at 50, 60, and 150
second-feet, respectively, for 100 percent, 90 percent, and 50 percent
of the time. Corresponding capacity valuer are 5,680 horsepover,
6,810 horsepcwer and 17,040 horrepower.

The potentinl nower in ihite Niver below Typh Valley may also be
estimated for purposes o general infornatinn, althongh development
is remote, nand probably vill never he contemplated except ar it in-
volves ~ continuation of the existing plant. Assuning diversion below
the mout of Tysh Creek et an altitnde of 1,060 feet (mile 4.6) and a
conduit or canal to a power honee on the Depchutes River at 780 feet,
the site wsuld huve o grass hepd of 300 feet. Total natural flow is
estimated from the recor? at Typh Vallev (below many small irrigation
ditches) as 50,100, =nd 700 recnnd-feet resneatively for 100, 90, ond
50 percent of the time. The anrreasponding empacitiee are 1,907 horse-
power, 2,400 horeepower, nnd € RCO horrepower, reecpectivaely.

Power developrent on the Deechuler River mey affect the lower
and of White Rivor. Yeter-evuply Paper Wo. (44 propocser a dam at
Sherar Falls ricirg to =n 2ltitvde of 780 feet. Thie would involve
about 20 feet of head in Vhite River.

Followirns ie n tabmletion of flow and nover astimates for White
River below Keeps Vill crossing tafore aré after nrosrective diversions
for irrigation:

” W R elow X M
— —Beach of river  Fepd ¥ =

Kiles Yeet 102 per- 20 vper- 50 per- 100 per- 90 per- 50 per-
Altitudes cent of cent of cent of cent of cent of cent of

tine tire time tire tine time
e3or ____4ee sEo 100 cso QS0
2,500-1,080 22 1,420 &0 €0 1560 5,680 €,810 17,040
do after Div. for irrigation Kil K11 70 ¥il Fil 8,000
1,060-760 5 300 80 100 200 1,900 2,400 4,800
do after division for irrig. ¥l 10 100 K1l 240 2,400
Total potential ,ower nnder exieting conditions of flow 7,580 9,210 21,840
Total potential power arter prospective diversions | £ 9 240 10,400




—Alternative plan of power develomment on ¥hite River (. )

In view 0f the remoteness of any further development of power on
White River below the contemplated diversion for irrigation, and in
view of the revere silt problem on White River for which there is 1little
apparent remedy, an alternative plan for the partial development of
its potential power is here suggested. This plan may have suffiecient
merit to justify further investigation.

Assuning the feasidility of a low diversion dam on White River
at an altitude of 4,700 feet, the ¥t., Hood quadrangle map shows that
a somparatively short and inexpeneive canal, conduit or tunnel, or
combination of them, conld bde constructed im the area of Barlow Pass,
nov occupied by the Mt. Hood Loop Highway, which would divert White
River flow into Salmon River drainage (see F1. Ib.) Somewhat further
upetream, or about one mile above the highway bridge over White River,
a 3,000-foot tunnel might pierce the narrov divide detween the two
streams. The lower diveresion throush Barlow Pass would collect a
elightly greater ran-off, and would recuire no tunnel.

If storage is feasidle on the Salmon River at the Salmon “eadows
site, thie diversion from White River could bde utilized through about
2,000 feet of head or Salmon River, and possibly a total of 3,000
feet on Salmon and Sandy Rivers. The total available head would de-
pend on the fearibility of pover development on the Salmon and Sandy
Rivers.

St rage of White River flow in the proposed Salmon Meadows re-
servoir would solve the silt problem, and vould make possible ite
utilization for over-all powver regulation. Howvever, the total amount
of water that conld be diverted from ¥hite River under any circum-
stancee wonld be emall, Under present planes for irrigation in the
White River bdaeih, no diversion to Salmon River would bde possible
during the irrigation season. During the non-irrigation season, how-
ever, there is no prospective use for White River flow except in the
srall plant below Tygh Valley, and in sites to be developed on the
Deschutes River. The White River plant utilizes only 149 feet of head.
If irrigation plans are fully realized the future status of that phant
is doubtful. As for other Deschutes River plante to be conetructed,
these would have 1ittle interett in the small divereion from White
Eiver that could be utilized through only about 600 feet of head on
Yeschutes River, which mar also de without sufficient storage capacity
in ite lower reaches to fully utilize existings or prospective flow.

Assunming diversion of White River to Salmon River from Uctodber
to March, the total amount of water trat might be so diverted is
estimated roughly from the record obtaired by the Burean of Reclama-
tion near Keeps Mill, (see Table 3, p. 9) and comparison with the
record on Salmon River near Government Camp, and with the fragmentary
record on Yhite River in sec. 13, T. 3 5., R, 9 E, The latter record
ie summarised as follows!
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Year July August ____ September
1928 1,490
1929 1,560 1,200
1930 1,360 1,300 946
Mean 1,760 1,430 1,212

The above record waes obdtained at an altisude of about 4,200 feet.
A co i{son with the record obtained on ¥hite Kiver at adout 2,500
feet (See Tadle 3, p. 2) showe that at the lover stat ion July, Ausust,
and September were distinctly in the low flow period, the lowest of
the record being September, 1942, Howvever, a difference of 1,700 feet
in altitude invalidates any direct comparison. It will be noted from
the record on Salmon River near Government Camp (altitude 3,446 feet)
that winter flov at that station was also in gereral stronger ina
vinter than in esumrer. A monthly surmary of the record for the period
prior to 1936 ie taken from State Bul. Fo. 9, p 323

Monthly mean discharge of Salmon River near Government
Camp for the periods 1910-12 and 1926-36

Month Eean Sec,-f%. Yonth Yean Sec,-ft.
Octobder 26.3 April 50,3
Hovember 39.0 May 69.3
December 43.8 June 60.2
January 42.2 July 36.3
Fedruary 35.8 August 25.1
March 40.2 September 22,2

Totals 226,3 263.4

It will be noted that 46 parcent of the total anmual flow ia this
period occurred during the non-irrigation season, October to March.
It will aleo be noted that the average September flow (22.2 second-
feet) was only about 10 percent of the total flov from October to Mareh.
If 4t 42 assumed that September flow in White River at 4,200 feest
altitude bears the same relation to the 6-month period, October to
Harch, as occurs on Salmon River at 3,446 feet, a total run-off of
12,000 acre feet would appear available. The comparatively hish run-
off in White River during winter, ar recorded at Keepe Vill station
(altitude 2,600 feet) appears to support this estimate. Any estimate
of flow at the higher altitudes on ¥t. Hood muet be made with cantionm,
however, in view of the variable climatic conditione there prevalling.

® Oregon State Bul. No. 8, p. 237,
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Agsuming a total anmal diversion fror White River to Salmon
River of 12,000 acre-feet, thir would represent a continuoue flow
of 16 second-feet, vhich, if developed through a total head of
3,000 feet, would represent 3,800 continuous horsepover. If the
diverted water were stored in the propoeed Salmon Meadows reservoir,
it could be used for over-all power regulation, and might therefore
convert a much larger block of power from dump power to prime power.
Following is a comparison of the potential power under the adove
plan with the potential power under the plan outlined for develop-
ment within the White River basin above Keeps Mill.

Comparison of potential power in White River sites adove
Keepe M1l] with pover under the diversion plan

—rhorsepover total for all sifes

If developed on If developed on
Salmon and Sandy ¥hite River above
Rivers Keepe Mil)

For 100 percent of time 3,800 2,730

® 99 % » n 3,800 3,880

* 50 * . . 3,800 10,400

Thie comparison apnears to favor the diversion plesn, especially
eince thies would solve the silt problem and would eliminate the cost
of 15 miles or more of canal or conduit on White River. EKxcept for
a low diversion dam, and a short line of canal, conduit or tunnel,
the development of the diverted flov would entail little or no ex-
penee in addition to that otherwiece neceersary to development on
Salmon and Sandy Rivers. Moreob%er the 2,800 horsepower which could
be developed by diversion to Sslmon River, would be available for
over-nll pover regulation, whereas no such use could bde made of the
power thot might be developed from unrepulated flow in White River.

The feaeidility of this proposed diversion will depend entirely
on the feasibility of storage in the Salmon Mendows reservoir site,
and upon the degree of utilization that is made of the I,000 feet of
head available for power in the Salmon and Sandy Rivers,
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