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SURFACE WATER SUPPLY OF LOWER COLUMBIA RIVER
AND PACIFIC DRAINAGE BASIN IN OREGON, 1915, -

,AUTHORIZATION AND SCOPE OF WORK.

This wolume is one of a series of 14 reports presenting rasults of
measurements of flow made on streams in the United States during
the year ending September 30, 1915.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological '

Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domair.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid west. Since the fiscal year ending
June 30, 1895, successive sundry bills passed by (‘ongress have
carried the following itém and appropriations:

For gaging the streams and determining the water supply “of the United '“ates, and

for the investigation of underground currents and artesian wells, and for tt e prepara-
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 80, 1895-1916.

R $12 500
1808, - oot e eiiaieeiieceaanaaaaaan 20 000
1897 to 1900, inclugive..... ... ... ... ...o.oolllll e 50, 000
1901 10 1902, inclusive. ... ... ..c.oiiiii i 100, 000
1903 t0 1906, inclusive. ... .. ..oiiiiiioiiiiiiiiiiiaian. 200, 000
1907 o et 150, 000
1908 0 1910, inclusive. ... oo oot ieaeaans 100, 000
1911 0 1916, INCIUSIVE. e e e s oo e e oo e eeeanne 150, 000

In the execution of the work many private and State organizations
have cooperated either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind eve made
in connection with the description of each station affected; coopera,-
tion of the second kind is acknowledged on page 14.

Measurements of stream~flow have been made at about 3,800 points
" in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1915, 1,350 gaging stations we e being
maintained by the Survey and the cooperating organizationv. Many
miscellaneous discharge measurements are made at other pcints. In

7 '



[

8 SURFACE WATER SUPPLY, 1915, PART XII—C.

connection with this work data were also collected in regard to pre-
cipitation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country and will be made available in
water-supply papers from time to time. Information in regard to
publications relating to water resources is presented in tte appendix
to this report.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off” or ““dis-
charge”—is expressed in various terms, each of which has.become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miners’ inches, and discharge in second-
feet per square mile, and (2) those that represent the actual quantity
of water, as run-off in depth of inches, acre-feet, and millions of
cubic feet. The principal terms used in this series of reports are
second-feet, second-feet per square mile, run-off in inches, and acre-
feet. They may be defined as follows:

“Second-feet” is an abbreviation for ‘““cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross-section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed by the use of the fectors given
in the tables of convenient equivalents (p. 9).

“Second-feet per square mile”” is the average number cf cubic feet
of water flowing per second from each square rile of area drained, -
on the assumption that the run-off is distributed uniforraly both as
regards time and area.

“Run-off (depth in inches)” is the depth to which an area Would
be covered if all the water flowing from it in a given period were uni-
formly distributed on the surface. It is used for comparing run-off
with rainfall, which is usually expressed in depth of inches.

An ““acre-foot,” equivalent to 43,560 cubic feet, is the quantity re-
quired to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use aré here defined:

‘‘Stage-discharge relation,” an abbreviation for the term ‘‘relation
of gage height to discharge.”

““Control,” ‘‘controlling section,” and ‘‘point of control’’; terms
used to designate the section or sections of the stream below the
gage which determine the stage-discharge relation at the gage. It
should be noted that the control may not be the same section or
sections at all stages,

The ““point of zero flow’” for a given gaging station is that point
on the gage—the gage height—to which the surface of the river would
fall if there were no flow. ‘
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CONVENIENT EQUIVALENTS.

.The following is a list of convenient equivalents for use in hyrdraulic
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in inches
over the area.

Discharge Run-off (depth in inches).

(second-feet)
per square

@), 1 day. 28 days. 29 days. 30 days. 31 days.

L.079 1.118 1,153

2.157 2. 231 2.306

3.236 3.347 8. 450

4.314 4. 4,612

5,393 5.578 5. 764

- 6,471 6.604 8.917

7. 550 7.810 8.070

8.628 8.926 9, 223

9.707 10.041 10.376

Nork.—For part of a month multiply the run-off for one day by the number of day~’

Table for converting discharge in second-feet into run-off in acre-feet.

foet).
Disdl o Run-off (acre-feet),
¢ harg
feet). lday. | 28days. | 20days. | 30days. | 3idays. |
1.983 55. 57.52 59.50 61.49
3.967 111 115.0 119.0 12.0
8,050 166.6 172.6 178.5 184.5
7.934 202.1 230.1 238.0 246.0
9.917 277.7 287.6 297.5 307.4
11.90 333.2 345.1 857.0 368.0
- 13.88 388.8 402.6 416.5 430.4
15.87 444.3 460, 2 476.0 491.9
17.85 499.8 517.7 535.5 553, 4

*  Norg.—For part of a month multiply the run-off for one day by'the number of day=

Table for thiM discharge in second-feet into run-off in millions of cubic feet.

Run-off (millions of cubic feet).

Dmcbm:ge
(
, feot). lday. | 28dsys. | 29days. | 30days. | 31days.
2.419 2.506 593 2.6
4,838 5.012 g“ 184 5. 313
7.257 7.518 7.716 © 8,034
9. 676 10.02 10.87 10.71
12.10 12.53 2, 18.29
14.51 15,04 15.55 16.07
16.93 17.54 18.14 18.75
19.35 20.05 20.74 21. 42
2L.77 22.55 23.33 24.10

Nore.—For part of a month multiply the run-off for one day by the number of day~
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Table for converting discharge in second-feet into run-off in millions of gallons.

Run-off (millions of gallons).

Discharge
(second-

feet). 1 day. 28 days. | 20days. | 30days. | 31days.
0. 6463 18.10 18.74 19.39 20,04
1.203 36.20 37.48 38.78 40.08
1.939 54.30 56.22 58.17 60.12
2.585 72.40 74.96 77. 56 8C.16
3.232 90. 50 93. 70 96. 95 100. 2
3.878 108.6 112, 4 116.3 120. 2
4,524 126.7 131.2 135.7 140.3
5.171 144.8 149.9 155.1 160.3
5.817 162.9 168.7 174.5 180\ 4

NortE.—For part of a month multiply the run-off for one day by the numk er of days.

Table for converting velocity in _feet per second into velocity in miles per hour.

[1 foot per second=—0.681818 mile per hour, or two-thirds mile per hour, very nearly; 1 mile per hour=-1.4666
feet per second. In computing the table the figures 0.68182 and 1.4667 were used.]

Miles per hour for tenths of foot per second.
Feet per second
units).

0 1 2 3 4 5 6 7 8 9
0.000| 0.068| 0.136| 0.206| 0.273 | 0.341} 0.409 | 0.477) 0.545 0.614

.682 . 750 .818 .886 .995 ( 1.02 1.09 1.16 1.23 1.30
1.36 1.43 1.50 1.57 1.64 1.70 1.77 1.84 1.91 1.98
2.05 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66
2.73 2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.34
3.41 3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 4,02
4.09 4.16 4.23 4.30 4.36 4.43 4.50 4.57 4.64 4.70
4.77 4.84 4.91 4.98 5.05 5.11 5.18 5.25 5.32 5.39
5.45 5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 6.07
6.14 6.20 6.27 6.34 6.41 6.48 6.55 6.61 6.68 6.75

Table for converting discharge in second-feet into-theoretical horsepower per foot of f.all.

[1 second-foot==0.1136 theoretical horsepower per foot of fall. ‘Weight of 1 cubic foot of water=62.5 pounds.]’

Units.
't'ens.

0 1 2 3 4 5 8 7 8 9
0.00f 0.114 | 0.227| 0.341| 0.454 | 0.568( 0.682] 0.795( 0.909 1.02
114} L2 1.36 1.48 1.59 170 1.82 1.93 2.04 2.16
2.271 2.39 2.50 2.61 2.73 2.84 2.95 3.07 3.18 3.29
3.41| 38.52 3.64 3.75 3.86 3.98 4.09 4.20 4.32 4.43
4.54 | 4.66 4.77 4.88 5.00 5.11 5.23 5.34 5.45 5.57
5681 579 5.91 6.02 6.13 6.25 6.36 6.48 6.59 6.70
6.82] 6.93 7:04 7.16 7.27 7.38 7.50 7.61 7.72 7.84
7.95 1 8.07 8.18 8.29 8.41 8.52 8.63 8.75 8.86 8.97
9.00| 9.20 9.32 9.43 9.54 9.66 9.77 9.88 | 10.0 10.1

10.2 |} 10.3 10.5 10.6 10.7 10.8 10.9 11.0 1.1 11.2

1'second-foot equals 40 California miner’s inches (law of Mar. 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches. -

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day. '

1 second-foot for one year (365 days) covers 1 square mile 1,131 feet, or 13.572 inches
deep. ' )

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.
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1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one year (365 days) equals 724 acre-feet. .

1 second-foot for one day equals 86,400 cubic feet.
© 1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one
day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foot.

100 United States gallons per minute for one day equals 0.442 acre-foot.

1,000,000 United States gallons per day equals 1.55 second-feet.

1,000,000 United States gallons equals 3.07 acre-feet.

1,000,000 cubic feet-equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.

1 inch deep on 1 square mile equals 0.0737 second-foot per year.

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1-horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equals about 1 kilowatt.

To calculate w;ter power quickly: Second-feetfl(fall in feet

water wheel realizing 80 per cent of theoretical power.

net horsepower on

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1914, and ending September 30, 1915. At the beginning of January
in most parts of the United States much of the precipitation in the.
preceding three months is stored as ground water in the form of snow.
or ice, or in ponds, lakes, and swamps, and this stored water p-sses off
in the streams during the spring break-up. At the end of September,
on the other hand,.the only stored water available for rvu-off is
possibly a small quantity in the ground; therefore the run-ofl for the
year beginning October 1 is practically all derived ffom precipitation .
within that year.
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The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on a staff gage or from a water-stage recorder that
gives. a continuous record of the fluctuations. Measurements of dis-
charge are made with a current meter by the genei'a,l methods outlined
in standard textbooks on the measurement of river dlscl arge. (See
Pls. I, IL.)

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the discharge from which the da.]ly, monthly,
and yearly mean discharge is determined.

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table g'ving results
of discharge measurements, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the dail~ discharge,
tables giving daily gage heights and results of discharpe measure-
ments are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the constancy of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of channel, and the cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records,

The table of daily discharge in general gives the discharge in
second-feet corresponding to the mean of the gage heigh‘s read edch
day. At stations on streams subject to sudden or revid diurnal
fluctuation the discharge obtained from the rating fable and the
mean daily gage height may not be the true mean discharge for the
day. If such stations are equipped with water-stage rocorders the
mean daily discharge may be obtained by averaging discl arge at reg-
ular intervals during the day or by use of the discharge integrator,
an instrument operating on the principle of the planimeter-and con-
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed ““Maximum’”
gives the mean flow for the day when the mean gage height was
highest., As the gage height is the mean for the day it does not.
indicate correctly the stage when the water surface vas at creat
helght and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
‘““Minimum” the quantity given is the mean flow for tte day when
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ACCURACY OF FIELD. ; 13
the mean gage height was lowest. The column headed ‘“Mear” is the
average flow in cubic feet for each second during the month. On
this average flow computations recorded in the remaining c:lumns,
which are defined on page 8, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the
permanency of the discharge relation, and (2) on the accrracy of
observation of stage, measurements of ﬂow, and mterpmt&tmn of .
records.

Footnotes added to the daily discharge tables give mfo*ma,tlon
regarding the probable accuracy of the rating tables used, and an
accuracy column is inserted in the monthly discharge ta.b.‘e. For
the rating tables, ‘‘well defined”’ indicates, in general, that the rating
is probably accurate within 5 per cent; ‘‘fairly well defined,” within
10 per cent; ‘‘poorly defined,” within 15 to 25 per cent. The"e notes
are very ganera.l and are based on the plotting of the’ individual
measurements with reference to the mean rating curve.

The letter in the column headed “Aocurﬂucy,j ’ in the teble showmg
monthly discharge, rates the accuracy of the monthly mean and not
that of the estimate of maximum or minimum discharge-or the dis-
charge for any one day. The rating is determined by ‘con*idering
the accuracy of the rating curve, the probable reliability of- the
observer, the number of gage readings per day, the range of the
fluctuation in stage, and local conditions. In this column, A indi-
cates that the mean monthly flow is probably accurate withm 5 per
cent; B, within 10 per cent; C, within 15 per cent; D, within 25 per
cent. - Special conditions are covered by footnotes.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off ir-inches
may be subject to gross errors caysed by the inclusion of large non-
contributing districts in the measured drainage area, by lack ef
information concerning water diverted for irrigation or ot“er use, .
or by inability to interpret the effect of artificial regulatior of the
flow of the river above the station. Second-feet per squar~ mile”’
and “Run-off (depth in inches)” are therefore not compntet‘ if such
errors appear. probable. The computations are also omitted for
stations on streams draining areas in which the annusl rainfell is less
than 20 inches.. All ﬁgures representing ‘second-feet per squars -
mile” and “run-off (depth in inches)”’ previously published by the
Survey should be used with  caution because of -possible inherent
sources of efror not known to the Survey

The table of monthly discharge gives only .a gemral iden. of the
flow at the station and should not be used for other than prel*ninsry
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estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

COOPERATION.

During the year ending September 30, 1915, the work in Oregon
and Washington has been done under cooperative agreements
between the United States Geological Survey and the respective
States.

Cooperation with the States is effected under contracts which are
made between the Director of the Federal Survey ard the State
engineers or other officials and are authorized by legislative acts
appropriating moneys. The State contracts are essentially of the
same order, the principal provisions being substantially as follows:

1. The United States Geological Survey retains direct supervision
of the field work and the preparation of the data for publication.

2. The Federal Survey retains possession of all materiel collected—
field notes, maps, etc.—but this material is open at all times to
inspection by the State officials, and if not satisfactory the agree-
ments can be terminated at any time. .

3. The salaries of gage observers and the salaries and traveling and
field expenses of the engineers are divided between the t—o parties in
some manner agreed upon, the accounts being renderec monthly in
accordance with the regulations of the Federal Survey.

4. The streams and localities in which investigations shall be made
are determined by conference between the State officials and the
representatives of the United States Geological Survey.

5. The cost of publication is borne entirely by the Feceral Survey.

In general, the cooperative agréements specify: that the United
States Geological Survey shall allot from its appropriction a sum
equal to that appropriated from the State funds.

Special acknowledgments are due to John H. Lewis, Sﬁate engineer
of Oregon, and. to Henry Landes, State geologist of Wavhington, for
the very efficient manner in which they represented tl «ir States in
the cooperative investigations.

Acknowledgments are also due to the engineers and employees of the
United States Reclamation Service, the United States Fevest Service,
the United States Office of Indian Affairs, and the State Water
Board of Oregon, for assistance, suggestions, and tho freest use
of dafa gathered exclusively for them and for which they have paid,
and to the Corps of Engineers, United States Army, and the officers
of the United States Weather Bureau for hydrographic and climato-
logic data.
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Special acknowledgments are due for financial assistance rendered
by municipalities, corporations, and individuals as follows: Water-
bureau of the city of Portland, Tumalo project of the St-~te of
Oregon, Teel Irrigation District, Suttles Lake Irrigation District, East
Fork Irrigation District, Pacific Power & Light Co., Arnold Irrization
Co., Central Oregon Irrigation Co:, Oregon Lumber Co., Northwestern
Electric Co., Portland Railway, Light & Power Co., Waldo Lake
Irrigation & Power Co., California-Oregon Power Co., Rogue River
Valley Canal Co., M. A. Moody, W. E. Herring, and J. G. Kelly.

DIVISION OF WORK.

The data for stations in Oregon and Washington, with the excaption
of those noted below, were collected and prepa,red for pub]ica.tion
under the direction of F. F. Henshaw, district engineer, assis‘ed by
James E. Stewart, C. L. Batchelder, C. G. Paulsen, and P. V. Hodges,
junior engmeers

For stations in Walla Walla River and Cowlitz River basins in
Washington the data were collected and prepared for publication
under the direction of G. L. Parker, district engineer, assisted by
A. H. Tuttle, C. O. Brown, and Lasley Lee, assistant engineers, and
J. T. Hartson, James E. Stewart, C. G. Paulsen, and I. L. Collier,
junior engineers.

The records were reviewed and assembled for publicatin by
B. D. Wood.

GAGING=-STATION RECORDS.
COLUMBIA RIVER AT THE DALLES, OREG.

LocarioN.—In sec. 34, T. 2 N., R. 13 E., 2,000 feet below the ferry at The Dalles,
about 18 miles below Deschutes Rwer and above Hood and Klickitat rivers.

DrAINAGE AREA.—237,000 square miles.

Recorps avamasrLe.—June 1, 1878, to September 30, 1915. Maximum stages, 1858 .
to 1877.

Gaee.—Two gages at The Dalles: The Government or Brooks gage, used by the
United States Geplogical Survey, made up of several sactions attached to the
piling- of viaduct connecting Regulator Dock with the warehouse; the United
States Army engineers’ gage, similar in form but with a datum 8.9 fest lower
than the Brooks gage. Gage at Cascade Locks, 20 miles below The Daller which
was used in working up early records, has been situated at various points but is
at present attached to side of wooden fender of upper locks chamber between
upper guard and lock gates. Elevation of datum of Brookngage 46.36 1ot (ad-
justment of primary level net, 1912),

DiscHaRGE MEASUREMENTS.—In 1903, made by United States Army enginers with
rod floats and meter from a steamer; in 1907, by United States Geological Survey
engineers with meter from a launch; in 1908, flood measurements by United
States Geological Survey engineers 2,000 feet below gage at The Dalles; in 1910
and 1913, measurements by United States Geological Survey enginears on Col-
umbia River above Snake River and on Snake River referred te Thﬁ Dalles gage,
allowmce being made for mtervenmg tributaries
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CHANNEL AND coNTROL.—Rocky and permanent at the rapids at Cascade Locks, the
control for all three gages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 20.8 feet at 8 a. m.
June 1 (discharge, 328,000 second-feet); minimum stage recorded, —1.0 foot at
8 a. m. January 28 (discharge, 56,800 second-feet).

1857-1915: Maximum stage recorded, 59.6 feet June 6, 1894 (di~charge, 1,170,000
second-feet); minimum stage recorded, —3.9 feet on gage #t Cascade'Locks
January 7, 1890 (discharge, 41,900 second-feet).

WINTER FLOW.—Stage-discharge relation possibly affected by ice for short periods
in December and January.

Drversions.—Quantity of water diverted for irrigation is large in the aggregate but
constitutes only a small proportion of the total flow; the low-water flow, which
comes in the winter, is little affected.

ReeurLaTioNn.—None.

Accuracy.—Results considered good.

CooPERATION.—Gage readings furnished by United States Weather Bureau.

‘No discharge measurements during year.

Daily discharge, in second-feet, of Columbia River at The Dalles, Oreg., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

5, 400123, 000{197, 000 229, 000(199, 000{164, 000

74, 600{129, 000/199, 000 129, 000/198, 000/161, 000

15, 500135, 000,20, 08T 000 23 00 97, 00017, %00
74, 600(146, 000205, 000 2 000{199, 000|154, 000

73, 800161, 0001202, 000| 9, 000(198, 000]152, 000

73, 8001166, 000|201, 000 129, 000/198, 000[151, 600

73, 800|163, 000|201, 000 729, 000/198, 000|148, 000

73, 000|161, 000/201, 000 20, 000{198, 000/146, 000

72, 200|157, 000/202; 000 2.000[197, 000]140; 000

000 24,000[197, 000135, 000

68,300 000 *-..000(195, 000{134, 000

70, 600 G ooom,ooo 130, 000

69,000| 7 29,000(192; 000 128,000
68,300 - 000191, 000125, 000
67,600 ™8 000(138,000/123, 000

66, 900( 7 ~+4.000]185, 000[118, 000

66, 900( & « 181, 5 000

66,900 150, os,ooo
€6, 177, 000[104, 000

Nore,—Discharge determined from rating curve well defined above 80,000 sreond-fest. Stage-dis-
charge relction affected by ice at times in December and January, but open-water rati.ug curve was used
thronghout year. A.aourwyofdommmmomrorDeoemberan& reducei.
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Monthly ngc of Columbia River at The Dalles, Oreg., for the year ending Sept. 30,
1915. '

[Drainage area, 237,000 square miles]

Discharge in second-feet. Run-off.
Aoou-
Month. Depthin
v Per Tacy.
i incheson | Totalin
Maximom, I{[immum. Mean.‘ sglt;laée drainage | acredeat. -
ares.

08,000 | 104,000 |  0.439 0.51| 6,400 000 | A.
105,000 | 121,000 .511 .57 7,200 000 | A.
62,000 ) 500 378 .44 | 5,500 000 | B.
56,800 | 70,300 297 .34 | 4,320 000 | B.
65, 500 71,100 300 .31 ) 3,950 000 | A,
69,800 [ 84,100 355 41| 5,170 000 | A,
123,000 | 167,000 705 7| 9,940 000 | AL
197,000 | 253,000 107 1.23 | 15,600 Q00 | A.
220,000 | 266,000 112 1.251 15,800 000 | A,
199,000 | 224,000 945 1.09 | 13,800 000 | A.
165,000 | 185,000 781 .90 | 11,400 000 | A.
82,000 | 122,000 515 57| 7,260 000 | A.
56,800 | 147,000 620 8. 41 {106,000 000

TRIBUTARIER OF COLUMBIA RIVER BELOW MOUTH OF SNAKE
RIVER.

WALLA WALLA RIVER BASIN.

SOUTH FORK OF WALLA WALLA RIVER NEAR MILTON, OREQ.

LocarroN.—In the SE. 4 sec. 9, T. 4 N., R. 37 E., one-fourth mile above he dgate of
pipe line of Pacific Power & Light Co. and about 12 miles above Milton, Umatilla '
County.

DRAINAGE AREA.—T2 square miles. a

REcorps aAvamABLE.—August 10 to September 15, 1906; January 1, 1907, to 1farch 14,
1908; October 14, 1908, to September 30, 1915. At point 6 miles below present
gite, February 18, 1903, to May 29, 1906.

GagE.—Vertical staff; datum is 0.07 foot above that used up to September 30, 1914.

D1sCHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Gravel and small boulders; practically permanent.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 4.05 feet at 9 a. m.
May 19 (discharge, 595 second-feet); minimum stage recorded, 2.40 feet August 28
to September 10 and September 19 to 30 (discharge, 90 second-feet).

1906-1915: Maximum stage recorded, 4.5 feet March 2 and 20, 1910, and January
24, 1912 (discharge, 760 second-feet). A discharge of 1,650 second-feet was
recorded at the old station, 6 miles below, April 14, 1904, but the flow during the
flood of May 30, 1906, was much greater. Minimum discharge, 1908-1905, is that
of September, 1915 (90 second-feet). '

WinTER FLOW.—Stage-discharge relation not affected by ice.

Drversions.—Station above all diversions for irrigation.

RzeurarioN.—None. ’

Accuracy.—Records considered excellent.

19415°—18—wsp 414—2
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Discharge measurements of South Fork of Walla Walla River near Milton, Oreg., during
the year ending Sept. 30, 1915.

paie | Hada - S | R
Feet. Sec.ft.
Oct, 17| C. G, PallSeN . e iiiitt i ireeeeeasaianaeseeenacaneenaaannsn P 2.60 114
Aug. 16 | C. B, Stricklin. ..ottt ieeeeeceeeieearaaaaneaeaana——n 2,42 98

Doaily discharge, in second-feet, t%f South Fork of Walla Walla River near Milton, Oreg.,
Jor the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | Jcly. | Aug. | Sept.

108 117 117 112 230 140 290 183 188 105 98 90
14| ue| nr| u2| 230 16| 200| 18| 186( 105| 98 92
122t 1m4| mn7| 12| 215| 16| 475| 183 173| 105| 98 20
114 117 117 112 193 140 395 186 161 105 98 9%
| 14| 17| 12| 168| 149| 340( 193| 158 105 98 90
108 114 117 112 152 140 305 188 158 105 98 90
108| 2| 7| 108| 145( 140| 260| 188| 152| 106 98 %0
108 112 114 112 152 140 260 183 149 106 9 93
108 112 112 112 166 142 245 183 140 106 93 93
) 12| nz2|{ 12| 168{ 12| 230|- 188| 138{ 105] 93 20
117 130 112 112 161 142 245 199 142 105 93 93
16| 193| 108| 112| 163| 149| 245| 202]| 140 02| 93 99
1| 1ss| 18| 12| 154| 152| 275 20| 136| 102| 93 99
111 168 108 118 145 158 245 230 130 102 93 93
108 158 108 118 140 230 275 124 102 93 93
108 149 108 215| 260 120 104 93 93
116 | 18] 108 210 215 260| 120 104| 93 3
120| 130! 108 212| 215| 4154 120 102] 93 93
149 | 128| 108 575 17| w2| 93| 9
136 | 130| 108 193| 20| 435| 117 09| 93 90
122 124 108 191 215) 322] nz| e8| 93 %0
120 128| 108 202) 202| 2t5] 17| 98| 93 20
118 124 108 245 202 245 114 98 93 90
uz| 124| 108 25| 193 280 112/ 8 93 90
14| 120] 108 230| 188| 210| 118{ 98| 93 %0
112 120 111 191 188 202 117 98 93 90
112 120 112 183 188 188 112 98 92 90
112 120 112 199 188 245 111 98 90 90
m | 120 12 275| 191] 215| 108| 99 20 20
117 118 112 188 210 108 99 T 90 92
124 ... 112 305 |oeennnn 202 |....... 98| 90.......

Note.—Discharge determined from a rating curve well defined between 90 and 400 se~ond-feet.

Monthly discharge of South Fork of Walla Walla River near Milton, Oreg., for the year
ending Sept. 30, 1915.

Discharge in second-feet.

Run-off
Month. (totalin |%oo- \
Maximum. | Minimum. | Mean. acr,. e-feat).
149 108 116 7,130 | A.
103 2| 12 7,880 | A-
117 108 111 6,820 | A.
118 108 112 3 A.
0 136 162 9, AL
305 136 188 11,600 | A.
475 188 246 14,600 | A.
575 183 243 14,900 | A.
188 108 133 7,910 | A,
106 98 102 6,270 | A.
98 90 93.8 5,770 { A.
99 90 91.5 5,440 | AL
575 20 144 104, 000
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MILYL CREEEK NEAR WALLA WALLA, WASH.

LocaTioNn.—In sec. 12, T. 6 N., R. 37 E. Willamette meridian, below the Wella Walla
waterworks diversion dam, 12 miles east of Walla Walla, in Walla Walla County

DRAINAGE AREA.“~Not measured.

RECORDS AVATLABLE.—August 27, 1913, to September 30, 1915.

GacE.—Since October 22, 1913, vertical staff on left bank, 0.5 to 7.0 feet, spiked
to roots and overhanging limbs of a cottonwood tree 500 feet below the diver-
sion dam of the Walla Walla waterworks. A temporary gage at the same location
and datum was read prior to October 22, 1913. Gage read to quarter-terths twice
a day by Otto Zimmerman, headworks attendant for the Walla Walla water-
works.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Banks high; not subject to overflow. Control cordistsof a
long gravel and boulder riffle, which shifts at high stages. Zero flow wold occur
at about zero gage height.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.60 feet May
19 (discharge, 440 second-feet); minimum stage recorded, 0.69 foot at €.30 p. m.
August 29 to September 1 (discharge, 21 second-feet). |

1913-1915: Maximum stage recorded, 2.60 feet, February 27, 1914 (discharge,
443 second-feet); minimum stage recorded, August 29 to September 1, 1915.

WINTER FLOW.—Stage-discharge relation seriously affected by ice, flow estimated
from observers’ notes and climatic records.

Drvergions.—The city of Walla Walla diverts 22 to 28 second-feet above the gage
for municipal supply. For measurement of this diversion see page 174.

ReauraTioN.—QGates at intake of water-supply conduit are closed at infrequent
intervals for cleaning settling basins.

Accuracy.—Rating curve well defined between 20 and 350 second-fest. Results
excellent except when stage discharge relation was affected by ice.

CooreraTiON.—Gage-height record furnished by city of Walla Walla. .

Discharge measurements of Mill Creek near Walla Walla, Wash., during the year ending
Sept. 80, 1915.

[Made by C. O. Brown.]

. G Dis- G Dis-
Date: J height, | charge. Date. hef charge.
Feet. Sec. -ﬂ Feet. Seeft.
NOV.3ueeeremeiiiiiacnneennnn 0.90 3.7 || May 18.ccurvinuniniicnnacnnann 2.19 209
D) o TR0 B R ' 1.47 6108 L) (1 .72 23.5

a Walla Walla water supply divertirig 21.6 second-feet past the gage.

»
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Daily discharge, in second-feet, of Mill Creek near Walla Walla, Wash., fo- the year ending
Sept. 30, 1915.

Day Oct. | Nov. | Dec. | Jan. | ¥eb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
43 37 38 134 269 66 102 32 27 22
41 35 38 37 182 61| 238 69 91 26 23
41 35 38 37| 209 66| 334 74 77 31 26 23
37 35 37 148 77| 301 7 31 26 23
35 38 37 41 102 76 254 92 63 31 24 23
35 38 36 41 87 76 196 87 59 31 25 23
34 37 35 40 87 74 182 84 66 32 26 23
34 37]. 3 40 107 73 1 79 74 33 24 24
34 36 35 451 148 71 121 77 59 32 24 23
37 35 34 43 134 69 113 91 50 31 24 24
37 61 34 42 100 67 105 117 48 31 24 23
41 102 32 45 91 66 107 121 , 48 29 24 29
41 134 32 80 70| 130 134 45 29 24 + 31
39 91 32 51 66 77 109 196 44 30 27 26
37 73 32 52 61| 200 100 | 209 43 30 27 25
35 61 32 47 61 196 04 182 41 32 27 24
38 45 63 157 04 182 40 37 25 24
37 50 31 41 79 182 269 40 30 24 24
52 48 31 41 113 157 92| 440 38 29 24 24
4 47 30 40 111 134 871 351 37 29 24 24
40 45 40 111 121 84 254 37 28 24 24
39 44 31 38 05| 132 7 182 35 27 23 24
38 42 31 38 86 157 77 146 34 27 23 24
37 2 32 38 77 146 71 148 27 24 24
36 41 32 37 80 121 69 121 41 27 23 24
36 41 34 37 74 102 69 111 36 27 23 24
35 42 33 36 69 87 67 102 34 27 23 24
35 41 41 35 66 84 64| 157 34 27 23 24
37 40 37 35 ...menn 238 74 134 32 29 23 24
38 39 34 .7 3 P, i 32 28 23 23
35 |eeeene. 32 40 |....... 301 |....... © 108 4....... 28 22 .......

Nore.—Discharge ascertained from rating curve well defined between 20 and 350 seccnd-feet. Discharge
estimated, because of ice, from observer’s notes and climatic records, Dec. 17-24.

Monihly discharge of Mill Creek near Walla Walla, Wash., for the year ending Sept. 30,
19

.

' Discharge in second-feet.
& Runoff ..
Month. (totalin Tacy.

Maximum. | Minimum.| Mean, | 8cre-feet).
52 34 38.0 2,840 | A.
134 35 50.1 2,080 | A.
41 |venenrennnonn 33.8 2,080 | B.
52 34 40.5 2,490 | A,
209 61 101 5,610 | A,
334 61 124 7, A,
834 64 130 7,740 | A.
440 ] 148, 9,100 | A,
102, 32 49.5 2,950 | A.
37 27 20.8 1,830 | A,
27 22 24. 4 1,500 | A.
31 22 24.1 1,430 | A.

440 22 65.9 47,700

1
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UMATILLA RIVER BASIN.
m'nz.u RIVER ABOVE FURKISH RESERVOIR, NEAR YOAXUM, OHRG.

LocATmN.—Above backwater from Furnish reservoir, about 5 miles above gaging
station at Yoakum; no tributaries enter between.

DrAINAGE AREA.—Not measured. 4

RECORDS AVAILABLE.—June 18 to August 28, 1915,

Gage.—Vertical staff.

DISCHARGE MEASUREMENTS.—Made by wadmg

REeauraTiON.—Water is stored in the Byers mill race at Pendleton, and dra~n down
several times each day during low water.

Accuracy.—Results considered good for days on which gage was read: each gage
height used is the mean of several readmgs made over a considerable period to
cover a complete cycle of fluctuation.

CooPERATION.~—Records furnished by L. A. Reineman, water master for Umatilla
County.

Discharge measurements of Umatilla River above Furnish reservoir, near Yoakum, Oreg .
during the year ending Sept. 30, 1915,

Date. Made by— h‘i&%& ch];ri:e. Date. Made by— hm ehl:ge.
Feet. | Secft. Feet, | Bee. .

July 2 2.79 81 || July 27 | L. A. Reineman........ 2.44 33
13 g g % Aug. 28 | W. P. Ward........... 2.82 24

Daily discharge, in second-feet, of Umatilla River above Furnish reseremr, near Yoakum,
Oreg., for the year ending Sept. 30, 1915.

Day. June.| July.| Aug. Day. June.|July.| Aug. Day. June.| July.| Aug.

Nore.—Discharge June 18, 22, 24, 26, and 29 obtained current-meter measurements unreferred to
gage; discharge June 30 to. Aug ’§ determined from & well-geﬂned rating curve.

Monthly discharge of Umatilla River above Furnish reservoir, near Yoakum, Oreg.. for
the year ending Sept. 30, 1915. -

Discharge in second-feet. *

Runoff |,
Month. (totalin | 7o
Maximum. | Minimum. | Mean, | 8refret). ’

164 82 124 3.200

B.
81 4 5.2 .640 | B.
40 3 35.8 355 | B.

Note.—Monthly discharge determined by interpolating between days for which discharge is given.
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UMATILLA RIVER AT YOAKUM, OREG.

LocatioN.—In the SW. £ sec. 2, T. 2 N., R. 30 E., at the Yoakum wa~on bridge, half
a mile east of the Yoakum station of the Oregon-Washington Railroad & Naviga-
tion Co. and 18 miles below Pendleton, Umatilla County.

DRrAINAGE AREA.—1,200 square miles.

RECORDS AVAILABLE.—May 5, 1903, to September 30, 1915.

Gaee.—Vertical staff spiked to right abutment of highway bridge.

Di1scHARGE MEASUREMENTS.—Made from highway bridge or by wading.: '

CHANNEL AND coNTROL.—Rock and gravel; shifts in extreme floods One channel
at all stages. Left bank is overflowed during extreme floods. Control composed
of lava boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.90 feet at 9.30
p- m. April 2 (discharge, 4,240 second-feet); minimum stage recorded, 2 60 feet
August 24 (discharge, 16 second-feet).

1903-1915: Maximum stage (from high-water marks), about 15.0 feet May 31,
1906 (discharge estimated as 23,900 second-feet) ; minimum sta,ge 2.45 feet August
10 to 12, 1908 (discharge, 12 second-feet).

WINTER FLOW. —River occasionally freezes for short periods.

Diversions.—Small tracts aggregating 720 acres are irrigated from Umatilla River
above the station, besides some from its tributaries.

ReeurarioN.—Water is stored during the winter in the Furnish re-ervoir, 5 miles

" upstream, dand released during low water. Capacity of reservoir, about 5,000
acre-feet.

Release of water was begun 5 p. m. June 17, 1915, and reservoir was practically
empty August 5. The difference bgtween discharge above reservoir (p.21)
and at that station indicates that 1,070 acre-feet was released in June, 2,480
acre-feet in July, and 275 August 1 to 5.

Accuracy.—Results considered good.

Discharge measurements of Umatilla River at Yoakum, Oreg., during the year ending
Sept. 80, 1915.

__ Gage Dis- Gage | Dis-
Date. Made by height. | charge. || D2t Made by— height. | charge.
Feet. | Sec, ft. Feel. | Sec. ft.
Oct. 15| C. G. Paulsen.......... 3.22 93.9 || June 26 | Rhea Luper... a3.54] 1
15]..... s T, 2.90 45.3 20 .| ¢3.51 140
Apr. 19 Eriksen and Pearce....| @ 4.45 524 July 5 115
y 1| E.T.Eriksen.......... 4.10 399 9 R 103
June 8. .... do ................. 4.12| 405 15 . . 65.9_
.- 222 21 W. P, Wm'd ........... a3.27 107
Eg Aug. 28 1..... Ao @265 22.6

a Measured by -wading below Furnish reservoir, about a mile upstream.
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Dmly discharge, in secovid-feet, of Umatille River at Yoakum, Orey., for the year ending

\ Sept. 80, 1915,

Day., | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
98| 128 340 2,300 363 11,030 L 114 20
1 5201 260 | 2,660 3631 960 112 20
102| 640 228 |2,920| 363 855 | 118 kil 2
100 700 24213640 | 388 730 112 35 25
106 | 520] 465 2,660 610 | 640 110 31 28
12| 3181 610 2,180 760 520{ 114 8 34
108 340 580 { 1,750 790 410 120 28+ 39
100 363 520 | 1,450 700 363 114 31 45
108 363 492 { 1,180 640 340 100 33 45
110 363 492 | 1,030 640 | 318 100 33]c 46
120 | 363 4921 960| 670 203 100 29 53
14| 410| 492 890 760 | 277 100 24 46
108 410 520 890 { 1,030 277 94 28 58
126 | 363 1,360 277 68 28 87
148 1,80] 235 78 24 60
163 1,650 | 208 90 21 60
153 1,450 | 202 90 20 68
148 1,850 194 90 20 68
135 2,540 179 90 20 68
130 2,300 174 90 20| 68
130 1,850 156 106 20 69
126 1,550 | . 163 118 20 68
126 1,360 | ‘169 | 106 19 57
126 1,180 166 100 16 48
120 1,360 174 100 20 58
120 1,270 163 100 20| . 6
120 1,270 1581 94 20 60
132 1,360 166 90 20 87
153 1,550 | 156 92 20 -B7
142 |. 1,450 135 92 20 57
126 1,180 |..o.... 87 20 [eneenn

Nore.—Discharge determined from a rating curve well defined above 40 second-feet. Mean discharge

Dec. 21-31 estimated 90 second-feet (stage-discharge relation affected by ice).

Monthly dwchargs of Umatilla River at ’Y'oakum, Oreg., for the year ending Sept. 30, 1915.

Dmcha.rgein second-feet. Run..qﬁ A
Month, (totalin, |“c0U
Maximum. | Minimum. | Mean. | acrefeet). | ¢¥+

142 63 101 6,210 | B.

179 132 MOT,801 AL

130 Jocemanannn.s 107 6,580 | B.

163 8| 13 7,560 | A.

700 128 417 237200 | A-

2,300 228 ‘839 51,600 | A.

3640 1,000 64,900 | A.

2,540 363 | 1,180 72600 | A.

1,030 135 | 3% 20,000 | A.

120 9.6 6,120 | A.

88 16 20.6 1,820 | B.

87 2 52.0 3,000 | B.

3,640 16| 3% 272,000

TUMATILLA RIVER NEAR UMATILLA, OREG.

Locarion.—In the NW. % sec. 21, T. 5 N., R. 28 E., near main line of Oregon-Wash-
ington Railroad & Navigation Co.’s track, about a mile below diversion point
of Oregon Land & Water Co.’s canal, and 1} miles above Umatilla, Umatilla

County, and mouth of river.
DrAaINAGE AREA.—2,130 square miles,

REecorps avarrasie.—October 21, 1903, to September 30, 1915.
Gaee.—Inclined staff in two sections; lower section 1.2 to 3.5 feet, upper 3.5 to 10.8

feet. Gage reader, C. A. Holder.
DiscHARGE MEASUREMENTS.—Made from cable.

CHANNEL AND CONTROL.—Solid rock without graval or sand. One chantel at all

stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.7 feet March 2
(discharge, 2,450 second-feet); minimum stage recorded, 1.90 feet November
29 to December 1 (discharge, 8 second-feet), probably due to filling pond behind
new dam of west extension of Umatilla project, United States Reclamation
Service.

1903-1915: Maximum stage recorded, 11.0 feet May 31, 1906 ((ischarge, 19,600
second-feet); minimum stage recorded, 1.0 foot July 25 and August 1 to 9, 1906
(channel dry).

Winter FLoW.—Occasionally shore and floating ice, but stage-discharge relation
not materially affected.

Drversions.—Large part of total flow of river diverted for irrigation above station.
The Umatilla project feed canal also diverts water during the winter for storage
in the Cold Springs reservoir. *The low-water flow is return water from the
Hermiston project and other irrigated tracts.

REauLaTION.—Practically none.

Accuracy.—Results considered excellent.

CoopreratioN.—Field data furnished by United States Reclamation Service; records
computed by United States Geological Survey.

chharge measurements of Umatilla River near Umatilla, Oreg., during the year ending
Sept. 30, 1915.

[Made by C. G. Paulsen.]

G Dis-
Date. height. | charge.
Feet. Sec.ft.
00 L P 2,52 101
£+ 2.50 &S. 8

Daily discharge, in second feet, of Umatilla River near Umatillu, Oreg., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
128 120 8 105 160 160 | 1,520 72 770 79
128 120 120 105 160 240 | 1,660 105 580 90 79
40| 120] 120 00| 415| 216 | 2)450 90| 340 90 79
140 120 120 90 495 216 { 2,290 90 270 105 79
140 114 79 90 415 240 | 1,970 90| 210 120
136 114 120 90 340 455 | 1,520 90 160 90
132 105 79 90 140 415 | 1,240 240 120 90
128 102 79 93 105 270 995 (210 105 90
124 96 79 93 88 270 770 210 90 90
120 96 90 105 88 1401 670 185 90 90
120 96 120 105 86 140 580 270
120 96 120 111 86 124 4151 2701 108
120 96 120 i 86 124 340 415 120
120 96 140 m 86 124 270 120
120 102 160 | 111 90| 14 210 {1,120 120
136 105 160§ 111 80| 124 185 | 1,240 106
152 114 160 111 90| 720 160 | 1,240 105
160 17 160 | 111 90| 670 | 120]1,240] 105

bt ek

SEIIIT FIRSB RL88R 83883
JIIIBY FILIR RVIFY IPIPY FIRBE 8828
BELLE BRLLY LRLLR KVLBVE FVBVSI

Norg.—Discharge determined from a well-defined rating curve.

'
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Monthly discharge of Umdtilla River near Umatilla, Oreg., for the year ending Sept. 30,
- 1918, .

T
Discharge in second-feet. .
un Aoccu-
Month. . (totalin | oo
Maximum.| Minimum. | Mean, | 8cre-fest).
185 120 143 8,700 | A.
120 8| 108 6,130 |A.
160 sl 1 7,440 | B.
160 9| 13 6950 | A.
195 8| 161 8,940 | A.
1,520 4] 419 25,800 | A.
2450 64| 608 36,200 | A.
1,820 2| s 43200 | A.
770 90| 159 g0 | A
120 9| ‘9.6 5,570 | A.
90 68| 8L8 5,030 | A.
) | 87 5,220 | A.
2,450 8| 23 169,000

NORTH FORK OF UMATILLA RIVER NEAR GIBBON, OREG.

. i

Locaron.—In the SW. $ NW. 1 sec. 22, T. 3 N., R. 37 E., just abové crossi~g of the
South Fork trail and the junction of North and South forks of Umatil'a River,
about 3 miles above Weneha Springs, and about 10 miles east of Gibbon.

DrAINAGE AREA.—Not measured.

REecorps avarrasie.—June 17, 1912, to December 31, 1915 when station was dis-
continued.

GagE.—Vertical staff; read at irregular intervals by employee of Forest Service.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Gravel and small boulders; probably somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1, 1914,
to December 31, 1915, 1.60 feet December 22 (discharge, 226 second-feet); maxi-
mum discharge, 231 second-feet (gage height, 1.52 feet) at 1 p. m. Aprdl §. Mini-
mum stage recorded, 0.55 foot August 22 to September 7 (discharge, 20 second-
feet)

1912-1915: Minimum discharge is that of 1915. Maximum not covered by
records. 'The records of maxima do not represent the highest stage diving the
period, but the minima are probably close to the lowest flow.

‘WINTER FLOW.—Stage-discharge relation unaffected by ice, as most of watr comes
from springs.

Diversions.—None.

Recuzation.—None.

Accuracy.—Results considered fair for days on which gage was read. Lcw water
records of 1915 uncertain because of questionable gage readings.

CoopEraTION.—Gage heights furnished by United States Forest Service, J. M.
Schmitz, supervisor.

Discharge measurements of North Fork of Umatilla River near Gibbon, Oreg., c’m'mg the
year ending Sept. 80, 1915,

Date. Made by— ) hﬁt charge,
. Feet, 8ec.-
Oct, 221 C. Q. PAIISED. . o eonie ittt aie e eeciaeecanrasnaganan Q.68 40. 4
Aug. 14 } C. B Striokln. oo iiiiiiiiciecncccccaaauansennan a,68 33.6

a Gage height questionable, . '
3
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Daily discharge, in aecond feet, of North Fork of Umatilla River near Gibbon, Oreg., from
Odt. 1, 1914, to Dec. 31, 1915.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

Dazly discharge, in second-feet, of North Fork of Umatilla River, near Gibbon, Oreg.,
for the year ending Sept. 30, 1916.

‘

~ Day. Oct. | Nov.| Dec. Day, 0;3t. Nov. [ Dec. Day. Oct., Nov. | Dec.

6L || 2Leeeererreendeneen e 61

NOTE Discharge ven only for days on which gage was read; determined from rating curves as fol-
lows: Oct. 1t0 Apr. 3, fairly well defined between 20 and 150 Becond- feet; Apr. 4 to Dec. 31, -poorly defined.

JOHN DAY RIVER BASIN.

. . JOHN DAY RIVER AT CLARNO, OREG.
Location.—In the NE. }eec. 32, T.78,R.19E,, at Clarno higl way bridge, 14
miles east of Antelope. L

DrANAGE AREA.—Not measured.

Recorps AvuLABLE.-—ApﬁI 1, 1914, to September 30, 1915, when station was
discontinued.

Gacee.—Chain gage on rail of bridge, read by C. T Craig.



JOHN DAY RIVER BASIN. a7

DiscHARGE MEASUREMENTS.—Made from highway bridge. .

CHANNEL AND CONTROL.—Gravel and silt; may shift in extreme flood.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.4 feet April 4
(discharge, 6,250 second-feet); minimum stage recorded, 0.60 foot Septeml: er8and
9 (dmcharge, 65 second-feet).

A high-water mark of 19.8 feet was determined in 1914 for a flood which
occurred about 1894 (discharge estimated from an extension of rating curve as
85,000 second-feet). Minimum for 1915 probably lowest for some time

WiNTER FLoW.—Stage-discharge relation affected by ice for short periods.
Diversions.—Station below practically all diversions from John Day River.
Reauration.—None.

Accuracy.—Results good.

Discharge measurements of Jokn Day River at Clarno, Oteg., during the yea~ ending
Sept. 80, 1915.

Date. Made by— e, | e, || Date. |- Madeby— ronge | .

Féet, | Sec.. Feet. | Sec1t.
Oct. 13 | C. @, Paulsen.......... 175 | ° 872 || Aug. 27 | P. V. Hodges. ......... 070 12
Jen. 13 175 | 3% 27 .2 e iOmmeene o b T
Juno 8 81| 1,540

Daily discharge, in second-feet, of John Day River at Clarno, Oreg., Jor the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. [ July. | Au>. | Sept.
300| 420| 420) 395| 480 850)]4,600|1,600]2,300| 220| 200 72
300 4201 370 940 | 4,280 | 1,600 |.2,560 | . 420 | 370 75
00| 420{ 370] 480 [1,210] 040)4,280 [ 1,600 2,430 37| 870 81
450 370 420(1,210| 040 |6,080 1,500 (2,180 | 845| 320 86
370 | 450 395 420 5| 940 | 4,920 | 1,500 | 1,940 | 345| a3 86
420| 305| 870| 395| 810)1,120|4,280 1,500 |1,820| 320( 2™ 8
395 895| 345 395| 690 985]8,660|1,600(1,600] 300| 202 68
370| 385| 845] 395| 620| 940)3,000|1,600)|1,500| 280{ 25 65
370| 395! 320! 370 620 2,820 | 1,710 | 1,400 | 585 | 2°5 85
370 | 395| 320| 420 620| 850 (2,560]1,710 1,300 585| 2'S 72
420 420] 320| 420| e690| 810]2,4301,820]1,260 1,030 184 2
35| 420 3800| 420 810 | 2,430 | 2,180 | 1,260 | 600 | 156 81
370 395| 800| 395| 620 810(2,600]2,430|1,400f 550 156 88
370 | 395| 280| 395 20| 985 (2,600]2,600 1,500 480| 132 93
395 305| 280| 395| 550)1,400 2,560 | 3,230 | 1,400 | 450 122 o
870 | 420] 300| 370 | 4802 2,430 | 3,000 | 1,210 | 420 122 i1
370 [ 420 280 370( 515(2,080 2,180 (2,820 [ 1,030 ( 450 | 122 200
370 370| 230| 320 2,080 | 2,300 | 2,560 | 895 | 420 115 200
420| 370| 262| 280| 690 |2,300]2,180|2;600| 850| 370 U 200
480 370 184| 320 985 2,180 2,060 [ 2,560 770 870} 102 200

i |
480 | 320| 245 2,060 [ 2,430 | 690 | 370| 12 200
550 | 320 2301 2,060 [ 2,300 | 680 370| 103 200
320 | 245 2,060 | 2,300 | 655 | 320( 102 184
480 | 3870| 245 1,820 | 2,430 | 620 320 97 156
550 | 370 230 1,600 | 2,560 | 550 | 280 93 144

I
26 ieiinenns 480 370| 245 1,500 { 2,430 | 550 | 262 93 156
27. 4 450) 395 280 1,300 | 2,300 | 550 86 156+
28. 420 | 3951 320] 1,260 1 2,300 | 480 215 75 156
29. 420 25| 370 1,210} 2,300 | 480| 3820 72 156
30. .| 420} 420| 8370]| 1,210 | 2,20 | 480 72 156
31. cees| 420 ..., 420) 450 [.......| 4,600 .. .... 2,430 ... 245 72 |ecnens

-

Nore.—Discharge determined from a well-defined rating curve.
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Monthly discharge of John Day River at Clarno, Orey., for the year endirg Sept. 30, 1915.

Discharge in second-feet. Run-off Acon
Month, (totalin [
Maximum. | Minimum, | Mean. acre-feet). i
550 300 10¢ 25,100 | A
450 320 39 23,400 | A,
420 184 310 19,100 [ B
480 280 392 24,100 | B
1,210 779, 43,300 | A,
4,920 810 1,780 109,000 | A
6,080 1,210 2, 600 160,000 | A
3,230 1,500 2,210 136,000 | A
2,560 480 1,216 72,000 | A,
1,030 215 390 24,500 | A
370 72 164 19,100 | A
200 65 128 7,40 | B
6,080 65 904 654, 000

JOHN DAY RIVER AT McDONALD, OREG.

Locarion.—In the NW. } sec. 11, T. 1 N., R. 19 E,, at the ferry at McDonald post
office, Sherman County, half a mile below mouth of Rock Creek, 16 miles above
junction with Columbia River, and 18 miles southwest of Arlineton.

DRAINAGE AREA.—7,800 square miles.

Recorps AvarLABLE.—December 16, 1904, to September 30, 1915.

Gage.—Inclined staff in two sections on left bank, 183 feet above fe ry cable. Gage
reader, William G. McDonald.

DiscEARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND conTROL.—Clean gravel and sand; shifts slightly. Banks high.
One channel at all stages.

EXTREMES OF DISCHARGE, —Mammum stage recorded during year, 5.1 feet at 6 p. m.
April 4and 6 a. m. April 5 (discharge, 5,870 second-feet); minimura stage recorded,
1.02 feet Beptember 8 to 11 (discharge, 63 second-feet).

1905-1915: Maximum stage recorded, 10.38 feet February 6, 1907 (discharge,
22,800 second-feet). A flood about 20 years ago is said to have reached a height
of 12.8 feet (discharge estimated from extension of rating curve as 33,000 second-
feet), Minimum is that of 1915.

WiNTER FLOW.—Stage-discharge relation affected by ice for short periods.

Diversions.—Large part of natural low-water flow of stream diverted in the upper °
John Day Valley for irrigation. .

RecuLarion.—None. '

Accuracy.—Results excellent except for periods during whlch rive- was obstructed
by ice or was at extremely low stage.

Discharge measurements of John Day River at MeDonald, Oreg .; durin> the year endmg
Sept. 30, 1915. '

{Made by P. V., Hodges.]

Date. ' g, ch’i?g'e.
M Feet. Seeft.
e T Y 2001 1,
AUE. B8 e oot n et eanactmeaeameeaeaeamemaoenaeeeeeanaetananaetananaan 1.10 8.8




JOHN DAY RIVER

*  Daily discharge, in second-feet of John De

BASIN.
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a4 River at McDonald, Oreg., for the yea~ ending
Sept, 80, 1915. g

Day. Oct, | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May, | June. | July. { Au~. | Sept.
Leweeoeenenow.] 280} 428| 418 705 750 1,120 | 4,680 | 1,820 | 3,620 | 474! 3™ 70
2 280 42| 450 705'| 950 (1,060 | 5,140 | 1,750 | 20800 [ 306 3u 70

442 458 660 | 1,060 | 1,120 | 4,680 | 1,680 800 390 8 63
450 498| 570|1,540 (1,120 ] 5,140 { 1,610 | 2,620 | 389} 37 63
450 490 | 570 (1200 | 1,170 | 5,620 | 1,680 | 2)860 | 75| 38 72
4501 4s2| 570| 1120 11,170 | 4,910 [ 1,680 { 2,120 | 361 2° 72
450 660 900 {1,290 | 4,220 ( 1,750 | 1,820 384 xq 70
750 | 1,120 | 3,780 | 1,750 | 1,680 | 8287 2%« 63

705 1 1,120 | 3,370 | 1,820 | 1,540 [ 340] 2'3 63

705 [ 1,000 | 3,170 | 1,820 | 1,480 | 660 10 63

660 950 | 2,800 | 1,820 | 1,410 920017 19 63

750 | 950 | 2)620 | 1,970 | 1,410 | 1,060 | 196 70

750 | 1,000 | 2,620 | 2,200 | 1,540 | '850} 147 70

705 [ 1,060 | 2,800 | 2,620 | 1,680 | 705 118 80

1,120 | 2,980 | 2,980 (1,540} 570 133 82

1,610 [ 2,620 | 3,780 [ 1,410 | 508 117 82

2,360 | 2,450 | 3,570 | 1,200 458 172 7

2,200 | 2,280 { 2,980 { 1,170 8501 110 @

2,200 | 2,200 | 2,980 | 1,060 850 17 117

2,620 1 2,200 | 2,080 (1,060 | 7s0| 1| 188

2,280 | 2,280 | 2,980 950 660 172 158

2,280 (2,120 (2,080 | ss0| 60| 98] 147

2,620 | 2,120 | 2,800 | 800 | 570 '96] 143

2,800 | 1,970 | 2620 | 750 | 490] 96| 143

5,170 {1,820 [ 2,620 | 705| 450 96| 143

2,080]1,680 | 2,800 | 705| 347] 96| 143

2,620 | 1,540 | 2,620 | e60] 275] 85| 140

,280 [ 1,410 | 2,620 | 615] 227 82| 138

2360 | 1,200 | 20620 50| 199 83| 143

3,370 | 1,750 | 2,620 | 530| 204| 80| 143

5,140 |....... 2,620 |....... 218 T2 [eeenans

NoTE,—
ice Dec. 12-81;

determined from a well defined rating curve,
estimated by comparison with record of fiow at Clarno,

Stage-discharge relation effected by

Monthly discharge of John Day River at McDonald, Oreg., for the year end'ng Sept.

30, 1915.
Discharge in se -feet.
ge cond-feet. Run-oft Acon
Month. ? (totalin racy
Maximum.| Minimum, | Mean. | 8Cre-fe™%). ’
615 280 17 25,600 | A.
450 340 406 24,200 | A.
.......................... 33| 31,700 | C.
750 375 52| 35200] C.
1,540 530 889 490200 | A,
5,140 90| 1,910] 117,000] A-
5,620 1,200] 2040 175000 | A,
3,780 1,610 2,420 149,000 | A,
2, 800 530 1,420 84,500 | A.
1,080 199 511 31,400 | A,
347 72 165 10,100 | A.
158 63 100 5,860 | B.
5,620 63| 1,000 729,000
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CAMAS CREEK ABOVE CABLE O‘?.EEK, NEAR UKIAH, OI"EG.

Locarron.—In the SE. 1 sec. 4, T. 5 8., R. 32 E., at highway bridg> 200 feet above
mouth of Cable Creek and 6 miles east of Ukiah, Umatilla Count, .

DrAmnAGE AREA.—Not measured. .

RECORDS .AVAILABLE.—May 1, 1914, to September 30, 1915.

Gagr.—Vertical staff on abutment of highway bridge.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wad‘ung.

CHANNEL AND CONTROL.—Rock and gravel; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded May 1, 1914, t~ September 30,
1915, 3.2 feet at 7 a. m. April 3 (discharge, 770 second-feet); minimum stage
recorded, 0.50 foot August 29 to 31, 1914 (discharge, 3 second-feet). Diacharge
estimated to have become as low as 2 second-feet in December, 1714.

WINTER FLOW.—Stream freezes almost solid during severe winter we=ther.

Drversions.—Practically none.

REeGuraTION.—None.

Accuracy.—Results considered good except for periods during tvhich stream is
frozen, for which they are poor.

Discharge measurements of Camas Creek above Cable Creek, near Ukiah, Oreg., during
the year ending Sept. 30, 1915.

Gage Dis- . Gage | Dis-
Date. Made by— I ei?;%lt. charge. | Date. Made by- height. | charge.
Feet, | Seefr. | Feet, | Sec.-ft.
Oct. 30| C. G. Paulsen.......... 0.85 12.4 || Mar. 8| C. G. Paulsen.......... a0, 99 20.3
Jan. 10 |..... L a2, 46 3.5 || July 20| H.M. Nelson.......... .75 9.2

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Camas Creek above Cable Creek, near Ukwh Oreg., Jor
the years ending Sept. 30, 1914 and 1915.

Day. May. | June. | July. | Aug. | Sept. Daj. May. | June. | July. | Aug. | Sept

1224 30 22 5.5 3.2 1881 11 3.2 10
133 30 22 4.0 3.2 133 9.0 3.2 1

158 64 22 4.0 3.2 112 9.0 3.2 9.0

158 46 30 4,0 3.2 112 7.0 3.2 9.0
146 46 30| 40| 3.2 78} o 32| 10

122 40 19 4.0 3.5 64 7.0 3.2 9.0

112 52 16 4.0 3.6 64 7.9 3.5 7.0

112 52 191 40 4.6 52( 701 35| 64

146 52 16 4.0 4.6 52 7.0 3.5 6.4

133 52 16 4.0 4.0 52 7.0 3.5 6.4

1 112 16 14| ‘35| 4.0 64 4| 55( 35| 64

103 46 19 3.5 5.5 52 40 5.5 3.2 6.4

94 445 14 3.5 4.6 52 30 5,6 3.0 6.4

350 12 3.5 5.3 40 30 5.5 3.0 6.4

122 250 1 3.5 12 40 80 8.5 3.0 6.4

35)...%...0 &5 3.01ecnuun
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Daily discharge, in second-feet, of Camas Creeck above Cable Creck, near Ukiah, Oreg.,
Jor the years ending Sept. 30, 1914, and 1915—Continued.

GIACIUID AR GANRO ONPBPHW DFRPUICT GG

Day. Oct. | Nov. | Dec. | Mgr. | Apr. | May. | June. | July. | Aug. | Sept.
6.4 11 30 470 52 172 16 9.0 3.
6.4 11 26 1 420 52 153 15 9.0 3.

10 10 16 16 770 52 133 14 9.0 3.
12 10 16 16 5! 71 94 11 7.8 3.
10 10 22 19 370 133 78] 16 6.4 3.
9.0 9 11 16 290 153 71 14 6.4 3.
9.0 9 19 22 216 146 64 55 3.
7.8 10 15 22 186 133 52 16 5.5 3.
7.8 10 11 22 158 133 46 17 ‘5.5 3.
10 10 11 22 133 133 32( 18 6.5 3.
11, 9 11 26 133 129 12 4.6 3.
10 9 9 30 122 153 78] 1 4.6 -4
9.0 11 [] 35 146 158 58 11 4.6 7.
9.0 9 [ 52 118 350 9.0 4.0 7
9.0 9 4 94 108 330 46 11 4.0 7.
7.8 9 3 94 94| 250 38( 11, 4.9 7.
9.0 9 2 112 94 32 16 5.5 6.
10 9 2 158 86 216 30 15 5.5 b.
14 9 2 112 86 186 26 11 5.5 B.
14 7 2 112 78 158 2| 10 5.5 5,
14 7 3 180 78 133 26 10 4.0 5.
11 7 3 216 7 158 22 9.0 4.0 5,
10 7 3 290 64 146 26 7.8 t 0 5,
10 7 3 250 58 158 22 7.0 0 4.
10 7 3 216 52 192 19 6.4 4.0 4,
10 7 2 145 52 180 6.4 4.0 4.
10 11 3 133 52 186 19 6.4 3.8 5.
9 10 3 158 40 290 8.4 3.8 5.
7.8 10 3 40 233 19 9.0 3.8 5.
10 12 4 520 58 186 17 14 3.8 5.
11 feeeeen.. 7 520 [.-...... 158 Jeevenane 9.0 3.8 ceenan .

NorEe.—Discharge determined from a rating curve fairly well defined between 10 and 700 secmd-foet;
discharge estimated, on acodunt of ice, from observer’s notes, current meter measurements, and records
of temperature, Nov. 14-24 and Dec. 9 to Mar. 6; mean discharge estimated as 4 second-feet Yan, 1-15 and
Feb. 1-10; 3 second-feet Jan. 16-31; 5 second-feet, Feb. 11-2C; 6 second-feet, Feb. 21-26.

Monithly discharge of Camas Creek above Cable Creck, near Ukiah, Oreg., for the years
. ending Sept. 30, 1914 and 1915.

Discharge in second-feet. Run-off -
Month, (totalir o
Maximum. | Minimum,| Mean, | 8erefeet)

1914-15.
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CABLE CREEK NEAR UKIAH, OREG.

Locarion.—In the NE. % sec. 9, T. 5 8., R. 32 E., at highway bridge about 1,000
feet above the mouth of the creek, about 6 miles east of Ukiah, Tmatilla County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 1, 1914, to September 30, 1915. '

Gage.—Vertical staff on abutment of bridge.

D1scHARGE MEASUREMENTS.—Made from highway bridge or by w=ding.

CHANNEL AND CONTROL.—QGravel and rock; uneven, but practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.40 feet at 5.30
p. m. April 8 (discharge, 156 second-feet); minimum stage re~orded, 0.05 foot
August 28 to September 11 (discharge, 1.5 second-feet). Discharge estimated
to have practically ceased December 22 to 31, when stream was frozen.

WinTER FLOW.—Stream freezes and may go almost dry in extremely cold weather,

Drversions.—Probably none.

RecuraTioNn.—None.

Accuracy.—Records considered fair; those for permds during w‘uch stream was
frozen, poor.

Discharge measurements of Cable Creek near Ukiah, Oreg., during the year ending Sept. 30,
1915.

Date. Made by— ook | s, || Date. Mado by— ke | o,
Feet. | Sec. ft Feet. | Sec. ft.

Oct. 20 | C. G, Paulsen.......... 0. 26 5.3 || Mar. 8| C. G, Paulsen.......... 50.25 6.0
Jan. 10 |..... s T 2,78 19 July 20 | H. M. NelsoD........... .21 4.1

o Stage-discharge relation affected by ice.
b Water running nearly free under i me cover.

Dm'ly Mc]m‘gc, in second-feet, of Cable Creek near Ukiah, Oreq., for the years ending
Sept. 30, 1914 and 1915.

Day. May. | June. | July. | Aug. | Sept. Day. May. | June, | July. | Aug, | Sept.
70 161 13 3.0 L5 46 57 6.0 1.5 6.0
74 16| 13 2.0 L5 42 46 4.0 L5 6.0
88 281 13 2.0 1.5 37 37 4.0 1.5 4.0
88 20| 13 2.0 L5 37 37 4.0 1.5 3:6
92 20 13 2.0 1.5 32 37 4.0 1.5 4.0
64 20! sof 20| 15 28 32| 40| 15] 40
64 24 8.0 2.0 1.5 28 28 4.0 15 3.6
70 241 10 2.0 2.4 28 28 4.0 1.5 3.0
70 24 8.0 2.0 2.4 32 28 4.0 1.5 3.0
64 4] 8¢ 2.0 2.0 32 28 4.0 1.5 2.4
57 20 8.0 1.5 1.8 28 24 3.0 15 2.4
48 24 8.0 1.5 2.0 20 20 3.0 1.5 2.4
46 132 8.0 1.5 2.0 20 20 3.0 1.5 2.4
46 88 6.0 L5 2.4 21| 20 3.0 L5 2.4
52 70 6.0 15 7.2 20 20 3.0 1.5 2.4

)y 16 Jueennes 3.0 LS ...
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Daily discharge, in seoondgeet, of Cable Creck near Ukiah, Oreg., for the years ending
ept. 30, 1914 and 1915—Continued.

Day. Oct. | Nov. | Dee. | Mar, | Apr. | May. | June. | July. | Ave. | Sept.
2.4 4.0 4 4 70 22 64 8.0 4.8 L5
2.4 4.0 3 4 70 22 52 8.0 4.0 1.5
7.2 3.6 4.8 4 132 2 46 8.0 4.0 L5
8.0 3.8 4 4 88 30 42 7.2 3.0 1.5
6.0 3.0 4 5 70 32 37 7.2 3.0 L6
4.0 3.0 4 5 57| 42 32 6.0 3.0 1.5
4.0 3.0 6 .6 57 42 28 10 3.0 1.5
3.6 3.0 (] 7.2 46 46 28 13 3.0 L5
3.0 3.0 6 6 46 46 24 13 3.0 L5
40 3.0 [ 8 46 55 24 10 2.4 L5
4.0 3.0 4 8 46 52 28 9.0 2.4 1.5
4.0 3.0 6 8 46 57 42 9.0 2.4 1.8
4.0 4.0 4 10 57 60 32 6.0 2.0 4.0
3.6 4.0 4 14 46 99 24 6.0 2.0 4.0
3.6 4.0 4 35 46 7 - 24 6.0 2.0 3.0
3.0 4.0 4 30 44 64 20 6.0 2.0 3.0
3.0 4,0 3 32 46 64 19 8.0 2.0 3.0
4.0 4.0 3 37 42 57 1 7.2 2.0 3.0
6.0 4.0 3 37 42 57 16 6.0 2.0 2.4
7.2 4.0 3 37 42 55 16 6.0 . 2.0 2.0
6.0 3.0 1 35 37 46 14 4.8 2.0 2.0
4.0 4.0 0 28 42 57 13 6.0 2.04, 2.0
4.0 4.0 0 36 30 52 14 6.0 2.0 2.0
4.0 3.0 0 32 28 55 13 6.0 2.0 1.8
3.6 3.6 0 28 28 60 10 60| +20 1.8

. 3.6 4.0 0 22 26 57 12 3.6 2.0 L8
3.6 4.0 0 20 22 57 9 8.0 2.0 2.0
3.0 3.6 0 24 20 110 10 3.0 1.5 2.0
3.0 3.6 0 57 20 70 8 4.0 LB 2.0
3.6 4.8 0 70 26 68 8 7.2 L5 2.0
10 |.eeen.. 0 88 |eeeean.s 64 1........ 6.0 LEloiiaes

Nore.—Discharge determined from a rating curve fairly well defined between 5 and 300 second-feet; not
defined outside of these limits, Discharge estimatea, on account of ice, from cyrrent-meter measurements,
observer’s notes, and studies of temperature records, "Dec. 9 to Mar. 6; mean discharge estimated Jan, 1-10,
1 second-foot; Jan. 11 to Fep. 10, 2 second-feet; Feb. 11-20, 3 second-feet; Feb. 21-28, 4 second feet.

Monthly discharge of Cable Creek near zd{ciah, Oreg., for the years ending Sept. 30, 1914
and 1915.

'

Discharge in second-feet. Run-off

Month. {totelin |AcoU:
Maximum. | Minimum, | Mean, | 8cre-feet).
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DESCHUTES RIVER BASIN.,
DESCHUTES RIVER AT CRANE PRAIRIE, NEAR LAPINE, OREG.

Location.—In sec. 17, T. 21 8., R. 8 E., at outlet of Crane Prairie, above proposed
dam site and below mouth of Cultus River, and about 28 miles west of Lapine
by road.

DraiNaGE ArEA.—Indeterminate.

RECORDS AVAILABLE.—January 1, 1914, to September 30, 1915; fragmentary gage
readings 1907 to 1913.

Gace.—Vertical staff on bent of footbridge; read once a week by George E. Graft.

D1scHARGE MEASUREMENTS.—Made from footbridge or by wading.

CHANNEL AND coNTrROL—Channel, sand, and gravel, somewhat shifting; control
some distance below station, rocky and fairly permanent. Staze-discharge rela-
tion slightly affected by growth of aquatic plants and by tree felled across river
near control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.90 feet October 4
and 8 (discharge, 290 second-feet); minimum stage recorded, 1.20 feet September
26 (discharge, 145 second-feet).

1907-1915: Maximum stage from fragmentary records, 2.75 fest about July 31,
1913 (determined from high-water marks on September 15; disct arge, 531 second-
feet). Minimum stage, 1.20 feet September 26, 1915 (discharge, 145 second-feet).

WinTER FLow.—Ice jammed at the fallen tree may affect the stage-discharge relation
during extremely cold weather.

. Diversions.—None.

RecuraTion.—None.

Accuracy.—Results good except for periods during which stage-discharge relation
is affected by ice.

Discharge measurements of Deschutes River at Crane Prairie, near Larine, Oreg., during
the year ending Sept. 30, 1915.

Date. Made by— . . hgia i, chﬁze.

Feet., SecAt.
Feb, 22 | J. E, Btowart.... . oouuini it ita e eiauemceaeeaseaaanaas 1.37 161
July 28 | P. V. HOAEOS oo iere i iiciiaieaecatcnacannsaacaansanmasenaamansnan P 131 176
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Daily discharge, in second-feet, of Deschutes River at Crane Prairie, near Lapiné, Oreg.,
Jor the year ending Sept. 30, 1915.

Day. Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jure. | July. | Aug. | Sept.

Note.—~Discharge defermined from a fairly well-defined rating curve. Stage-discharge relatiin atfected
by ice Dec. 15-29 and Jan. 11-18,

Monthily discharge of Deschutes River ai Crane Prairie, near Lapine, Oreg., for the year
ending Sept. 30, 1915.

Discharge Discharge
in second-| FUR-Of | 4oy in second-| RO fh00
Month. feet (t"t”f"l N | racy. Month. feot (t"tif"l n Vracy.
(mean). acre-feet). (msan). acre-feet).
275 16,900 | B. 232 14,30(; \B.
228 13,600 | B. 13,100 | B.
200 3 C. 178 10,900 | B.
190 11,700 | C. 185 11,400 | B.
178 9,800 | B. 156 9, B.
198 12,200 | B.
228 13,600 | B. 189 149, 000
Nore.—Monthly mean d is average of discharge determined for days on which gage was read
except that for January and Fel , which was estimated. ,

DESCHUTES 'RIVER NEAR LAPINE, OREG.

Locarion. In the NW. % sec. 26, T. 20 8., R. 10 E., at Forest Service bridge at Big
River ranger station, 7 miles by river above mouth of East Fork, 11 miles north
of Lapine, Crook County. ' -

DraINAGE AREA, Indeterminate.

RECORDS AVAILABLE. September 22 to December 21, 1910; February 18 to Decem-
ber 31,°1912; April 7 to October 27, 1913, occasional readings; October 1, 1914,
to September 30, 1915. ‘

Gage. Vertical staff on bent of bridge; gage reader, Burton Oney.

DISCHARGE MEASUREMENTS. Made from upstream side of wagon bridge. Condi-
tions excellent.
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CHANNEL AND CONTROL. Stream bed, gravel and sand; no define? control. Channel
crooked, apparently permanent; gradient low.

EXTREMES OF DISCHARGE, Maximum unaffected stage recordel during year, 1.4
feet October 1 and 9 (discharge, 1,020 second-feet); minimum stage recorded,
0.5 foot August 9 to September 21 (discharge, 800 second-feet). Maximum stage
(ice affected), 4.0 feet December 16 and 17.

For extremes during period 1905 to 1915 see ‘‘Deschutes River near Lava’’

(p. 37).

WinTer FLOw. Stage-discharge relation materially affected by ice in December,
1914, but this condition seldom occurs. ’

Diversions. None.

ReguraTioNs. None.

Accuracy. Results considered good.

CooPERATION. (Gage readings furnished by United States Forest Service, M. S.
Merritt, supervisor.

Discharge measurements of Deschutes River near Lapine, Oreg., during the year ending

Sept. 80, 1915.

Dis-

Date. Made by— hgiz’}zﬁ;. charge. || Date. Made by— hg%!i% charge.

Feet, | Sec.-ft.
0.66 828

Feb. 19
. d . . Mar, 11 .55 827
Jan, 31| C. G, Paulsen.......... .66 892 |t July 29 .59 304

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Deschutes River near Lapine, Oreg., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | July. | Aug. | Sept.
965 915 890 865 820 865 84( 820 820 800
965 915 865 | 865 820 890| 840 820 820 800
965 915 865 865 820 890 845 820 820 800
965 915 865 840 820 890 845 820 820 800
965 915 865 840 820 865 845 |° 820 810 800
965 915 865 820 820 865 85( 840 810 800
965 915 | 865( 820( 820 865 850 840 | 810 800
965 915 865| 820| 820| 865| 85( 840 810 800
985 915 820| 820 885| 85§ 820 800 800
965 915 | 865| 820 80| 840 855| 820| 800 800
965 820| 820| 840 855 820 800 820
940 820 | 820| 840 860 820 800 820
940 820 820| 865 860 8201 800 820
940 820 820| 865 860 820 800 820
940 820| 820| 865| 865 820 800 820
935 |. 820, 80| 860| 865| 820 800 800
930 |. 820 820| 860| 865 820 800 800
925 . 840 820 855 865 | -820 800 800
920 |. 820 820 1 . 850 865 820 800 800
915 820 820| 845| 865 820 800 800

820 | 845 866 | 820 800 800
8201 840 860{ 820 8001 . 200
8251 840 | 855] 820 800 800
830 840 850| 820| 800 800
840 | B840( 845( 820 800 800
850 ( 840( 840 820| 800 800
856 840 840{ 820 800 800
860 840 840 820 800 800
865| 840| 840! 82| 800| 800
865 | 840 840 820 800 800
885 [....... 840 820 800{......-

NotE.—Discharge determined from a well-defined rating curve. Discharge interpolated Oct. 11 to Nov.
1, Sept. 22-30, and for oceasional periods of 1to 6 days when g%ge was not read; als? Jan. 22-24 on account
of obstruction by ice. Water backed 1:1%) by ice jam Dec. 15-28; mean discharge ertimated as 850 second-
feet. Gage not read June 1-30; mean discharge estimated at 830 second-feet. .

i
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Monthly discharge of Deschutes River near Lapine, Oreg., for the year mdmg Sept, 30,

1915.
Discharge in second-feet.
. Month. . "

Maximum. | Minimum. | Mean. .
1,020 965 984 B.
965 915 938 A,
940 l..ooolo... 887 B.
890 820 854 A.
865 820 829 A.
865 820 829 A,
890 840 855 A,
865 840 862 A.
......................... 2830 B.
840 - 820 822 A.
820 800 804 A.
820 800 803 A.

The Fear.....ccemunimeniiiiiiiiicinaaaanns 1,020 800 ,858

¢ Estimated.

DESCHUTES RIVER NEAR LAVA, OREG.

LocatioNn.—In the NE % sec. 24, T. 20 S., R. 10 E., about 1} miles west of the former
Lava post office, 1} miles above the mouth of East Fork (locally callel Little
River), and about 20 miles south of Bend, Deschutes County.

DrAINAGE AREA.—Indeterminate,

REcORDS AVAILABLE.—February 20, 1905, to April 14, 1907; Apml 23, 1909 to January
21, 1911; Feknmry 23 to May 3, 1912; October 18, 1913, to January 31, 1915,
when station was discontinued.

GacE.—Inclined staff on right bank; read once a week by Mrs. C. B. Allen.

DiscHARGE MEASUREMENTS.—Made from bridge at Big River ranger statior. about
3 miles by road above the gage.

CHANNEL AND cONTROL.—River bed, sand, and gravel; somewhat shifting. Con-
trol not defined; stage-discharge relation may be affected by growth of aquatic
plants and by backwater when East Fork is relatively high.

'EXTREMES OF DISCHARGE.—Maximum open-channel stage recorded October 1, 1914,
to January 31, 1915, 8.6 feet October 20 (discharge, 1,060 second-feet); maximum
ice-affected stage, 10.5 feet December 20. Minimum stage recorded, 7.85 feet
January 31 (discharge, 882 second-feet).

1905-1915: Maximum stage recorded, 11.50 feet, November 26, 1909 (discharge
1,700 second-feet); minimum stage recorded, 7.18 feet at time of measurement,
November 8, 1911 (discharge, 739 second-feet).

WINTER FLOW.—-Ice rarely forms on this stream, but ice jams may form in extremely
cold weather.

Diversion.—None.

REeaurATION.—None.

Accuracy.—Results good, with only slight uncertainties due to effect of backater.

Discharge measurements of Deschutes River near Lava, Oreg., during the year ending Sept.

80, 1915.
Date. Made by— hﬁg’t chI;irZQ
Feet. |. Secft.
NOVe 8 | FoBy SUOWATE .« oo ee oo eo oo e e s 8.3 954
Dee. 16 |.,... 0. ... 210,45 254
Jan. 31 |'GUG. Pamlenl 111111 T 7.85 892

e Stage-discharge relation affected py ice.
Nore.—Measurements made at Big River ranger station near Lapine and referred to gage at Lava.
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Daily discharge, in secomd -feet, of Deschutes River near Lava, Oreg., for the year ending
Sept. 80, 1915.

Day. - | Oct. | Nov. | Dec. | Jan. Day. Oct. | Nov. | Deec. | Jan,

Note.—Discharge given only for days on which gage was read; determined from a weil-defined rating
curve. Discharge estimated, on account of ice, Dec. 20 and 27, from current-meter measurement made
Dec. 16 at Big River ranger station near Lapine.

Monithly discharge of Deschutes River mear Lava, Oreg., for the year end ng Sept. 30, 1915.

Mean I'is-

. Run-off { Ac-

Month. charge Il fotal in | cu-

Teot.. acre-feet. |racy.
[0 T S 1,00’ 62,700 | B.
November.. -- 978 58,200 | B.
December. . 8% 54,500 | B.
January 98 55,800 | B.

NoTE.—Monthly mean discharge is average of discharge determined for days on which gage was read.
DESCHUTES RIVER AT LAVA ISLAND, NEAR BEND, OREG.

LocaTion.—In the SE. 1 sec. 27, T. 18 8., R. 11 E., at remains of an old log bridge
half a mile above upper end of Lava Island and intake of Arnold canal, and about
10 miles south of Bend, Deschutes County.

DraNAGE AREA.—Not measured,

REcorps AvarLABLE.—January 30 to September 30, 1915, Discharge is the same as
at the stations at Benham Falls and West’s ranch, January 1, 195, to January 29,
1915,

Gaage.—Vertical staff nailed to & clump of willows on right bank about 600 feet above
the intake of Arnold canal; read three times a week by Joe Ster kamp.

DIsCHARGE MEASUREMENTS.—Made from logs of old bridge about three-eighths mile
above gage; section relatively deep and narrow; conditions fairly good.

CHANNEL AND coNTROL.—Stream bed rocky; practically permanent. Control is a
riffle just above head of Lava Island Falls; stage-djscharge relation may be
affected by changes in a wing dam used to divert water into Arold canal.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.20 feet April 5
(dlscharge, 1,540 second-feet); minimum stage recorded, 1.65 feet June 25;
minimum discharge, 1.070 second-feet (gage height, 1.68 feet) Jrly 25, 27, August,
3 to 8, September 3 to 7, 19 to 30.

1905-1915 Maximum stage recorded, 3.45 feet at pumping plant at Bend at
7.45 a. m. November 27, 1909 (discharge, 4,820 second-feet; no diversions).
Minimum stage, 3.2 feet at Benham Falls sta.tion January 4, 1912 (discharge,
1,000 second-feet).
WiINTER FLOW,—Stage-discharge relation practically never affected by ice.
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DIvERSIONS.—Quantity of water diverted for.irrigation above station regligible;
first diversion of importance, Arnold canal, just below gage. Between the gage
and measuring section water from the river passes into Lost Creek, thich dis-
charges into the lava beds east of the river. The measured flow of Lost Creek was
42 .9 second-feet February 17, 40.2 second-feet April 18, and 30.0 second-feet June
19, varying with the stage. It is believed, though not proved, that the water
diverted by Lost Creek is returned: to the river near the lower end of Lava Island
Falls.

REecuraTioNn.—None,

Accuracy.—Results good except December to January, for which discharge was
determined from 2 somewhat uncertain record below Bend.

Discharge measurements of Deschutes River at Lava Island, near Bend, Oreg., during the
year ending Sept. 30, 1915.

Date. Made by— hotee. | charge.
Feet, | Secft.
Teb. 17 L8 L
Apr. 18 2.0) 1,370
June 19 L7 1,
]

Daily dischaxge, in second-feet, of Deschutes River at Lava Island, near Bend, Orey.,
Jor the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
§

260 | 1,300 | 1,450 | 1,340 | 1,300 | 1,140 {....... 1,080
280 | 1,300 | 1,450 | 1,340 | 1,800 |..".... 1.080 |.......
260 | 1,300 | 1,480 | 1,340 | 1,300 [ 1,1207]. ... 1,070
240 | 1,300 | 1,510 | 1,360 | 1,300 |..".... 1.070|...0 ..
230 | 1,300 | 1, 1,370 | 1,260 | 1,120°]....... 1,070
1,230 | 1,280 | 1,500 | 1,340 | 1,260 |....... 1.070 |.......

| 1,230 | 1,260 | 1,470 | 1,310 | 1,240 | 1,1007|....... 1,070

| 1,230 | 1,240 | 1,460 | 1,310 | 1,230 |...... om0,
1,240 | 1,250 | 1,450 { 1,310 | 1,230 | 1,310°}....... 1,080
1,240 | 1,260 | 1,420 | 1,310 | 1,230 |....... 1.080 |.......
1,240 | 1,250 | 1,400 | 1,310 | 1,

1,230 | 1,240 | 1,370 | 1,310 | 1,

1,230 | 1,270 | 1,370 | 1,340 | 1,

1,230 | 1,200 | 1,370 | 1,870 | 1,

1,230 | 1,320 | 1,380 [ 1,870 | 1,

1,240 | 1,320 | 1,380 | 1,370

1,260 | 1,320 | 1,380 | 1,370 | 1,

1,280 | 1,320 | 1,370 | 1,360

1,200 | 1,320 | 1,870 | 1,340 | L,

1,290 | 1,320 | 1,370 | 1,310 | 1,

1,290

1,290

1,290

1,290

1,300

1,300

1,300

1,300

NotE.—Discharge determined from two well-defined rating curves, one applicable Jan. 20 to June 25,
the other July 9 to Sept. 30, respectively; indirect method for shifting channels used June 26 to July 7.
Discharge Oct. 1 to Nov. 21 determined as sum of discharge of Deschutes River at Bend ani of
Central Ore%on, and Pilot Butte canals; Nov. 22 to Jan. 29, as sum of discharge of Daschutes hbelow Bend
and of Arnold, Central Oregon, Pilot Butte, North, and Swalley canals. Mean discharge estimated as
follows: 1,250 second-feet Dec. 7-11, 1,150 second-feet Dec. 13-17, 1,200 second-feet Dec. 19-25, 1,450 second-~
feet Dec. 27-31, and 1,500 second-feet Jan, 1-9. Discharge interpolated between results of readings three
times & week Jan. 30 to May 15 and June 24-30.
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Monthly discharge of Deschutes River at Lava Island, near Beno, Oreg., for the year
ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Accu-
Month. (totalin racy.
Maximum.| Minimum. | Mean. | 2cre-feet).
1,480 1,270 1,370 84,200 | B.
1,360 1,280 | 1,320 78,600 | B.
......................... 1,260 77,500 | C.
1,530 1,200 1,430 87,900 | C.
1,300 15,230 1,260 70,000 | A.
1,450 1,2401 1,320 81,200 | A.
1,540 1,340 1,410 83,900 | A.
1,370 1,300 1,330 81,800 | A.
1,300 1,140 | 1,210 72,000 [ A,
1,140 LO0| 1,000 67,000 | B.
1,080 1,070 1,080 66,400 | A,
1,100 1,070 | 1,080 64,300 | A,
1,540 1,070 1,260 915,000

DESCHUTES RIVER AT BEND, OREG.

Location.~—In the NE. § sec. 32, T. 17 8., R. 12 E., just below the power house of
the Bend Water, Light & Power Co. at former city pumping plant at Bend,
Deschutes County, a mile above the diversion dam of the North canal of the
Central Oregon Irrigation Co.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 23, 1907, to October 8, 1910, and Octol or 1, 1911, to
November 21, 1914, when station was discontinued, at gage below power house;
December 22, 1904, to March 30, 1907, at Sizemore’s bridge; Oetober 1, 1910,
to' April 10, 1912, at gage above dam. ‘

GaAGE.—At pumping plant, vertical staff bolted to a boulder; above dan. vertical staff
nailed to pier of bridge over pond near right bank; zero level with crest; at
Sizemore’s bridge (prior to 1907), vertical staff spiked to bent. Gage reader,
C. A. Stanburrough.

DIsCHARGE MEASUREMENTS.—Made from a bridge a short distance above gage. Prior
to August 24, 1912, made from Staat’s bridge, three-fourths mile above the gage;
October 18, 1912, to June 1, 1913, from a cable at gage.

CHANNEL AND CONTROL.—GQGravel and boulders on which logs and drit are lodged;
somewhat shifting. . '

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1 to
November 21, 1914, 1.55 feet October 22 (discharge, 1,480 second-fe«t); minimum
stage recorded, 1.10 feet October 28 (discharge, 1,060 second-feet).

1905~-1915: Maximim stage recorded, 3.45 feet at 7.45 a. m. November 27, 1909
(discharge, 4,820 second-feet; no diversions); minimum discharg>, 539 second-
feet August 14, 1915 (found by adding discharge of Deschutes River below Bend
and that of North and Swalley canals).

WINTER FLOW.—Stage-discharge relation not seriously affected by ice.

Diverstons.—The Arnold, Pilot Butte, and Central Oregon canals divert water above
station; records available. No other important diversions.

RecuraTION.—Discharge fluctuates owing to operation of power plemt just above
station. Gage has generally been read after load on plant has been steady for a
time.

Accunacy.—Results considered good.

No discharge measurements made October 1 to November 21, 1915.
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Daily discharge, in second-feet, of Deschutes River- at Bend, Oreg., for the period
Oct. 1 to Novw. 21, 1914.

Day. Oct. Nov. Day. Oct.

SR
O 03 o

ERBEY BEY8E

Ptk b ok ok 1t ek ot ek

B R

1,430

Note.~—Discharge determined from a well-defined rating curve. Discharge interpolated Oct. 18, Nov. 1
and 15. Discharge estimated, making allowance for change in diversions, Oct. 25, Nov. 8,9, an 113,

Monihly discharge of Deschutes River at Bend, Oreg., for the period Oct. 1 to Nov. 21,
1914,

. - Discharge in second-feet. Run-oft |, oo
Month. (totalin |70
Maximum. | Minimom. | Mean, | 8ere-fect).

OCEODBT . .ot 1,480 1,060 1,320 81,200
November 1281 . .. .. oooieeireiiiaae e 1,330 1 100 l 200 53, 700

]

L
.

DESCHUTES RIVER BELOW BEND, OBEG: ,

Location.—In the SE. } sec. 20, T. 17 8., R. 12 E., half a mile below North canal
dam and 2 miles north of Bend, Deschutee Oounty '

DrANAGE AREA.—Not measured.

Rrcorps Avamasie.—November 27, 1914, to September 30, 1915.

Gaor.—Lietz water-stage recorder on right bank; inspeeted by €. Orewile~.

Discrsrer MEASUREMENTS.—Made from cable about 50 feet upstream from gage.

CrANNEL AND conTROL—Rocky and probably permanent. Some logs and drift
lodged on the wide shallow control may affect stage-discharge relation slightly, -

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.15 feet April 5
(discharge, 1,500 second-feet); recorder not working and actual peak m~y have
been higher. Minimum stage from wa,ter-stage recorder, 0.51 foot at 2 a. m.
July 28 (dlecl'mrge, 163 second-feet). This is the lowest flow ever known at this
point; for maximum recorded see description of station at Bend (p. 40).

WinTeR rrow.—Stage-discharge relation seldom affected by ice.

_Drversions.—Btation is below the intakes of the five large canals which divert from
Deschutes River near Bend; only small diversions below.

ReauraTioN.—Flow regulated by a small hydroelectric plant at North can-l dam.

Accuracy.—Rating curve not well ‘defined above 1,000 second-feet and gag~ record
poor for certain periods in December, January, March, and September. Record |
April to June considered excellent.

Discharge measurements of Deschutes River below Bend, Oreg., during the year ending
Sept. 80, 1915.

Dis-

Dis- G
Date .| charge. Date. Made by— height. | charge.
Sec.-ft. Sec.Aft.
Nov. 28 1,210 || June 17 354
Dec. 18 1,110 2., 328
Jan. 28 1,190 [{ July 31 307
Feb. 2 1,260 || Sept. 30
Mar. 3 1,060 493

¢ Stage-discharge relation affected by anchor ice.
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Daily discharge, in second-feet, of Deschutes River below Bend, Oreg., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1,220 | 1,300 750 540 285

1,300 | 1,330 750 540 398

1,12011,360| 710| 540| 285

1,120 | 1,430 700 500 240

1,120 | 1,500 690 500 220

1,240 | 1,460 680 465 220

1,240 | 1,430 670 430 240

1,270 1, 400 660 308 240

1,300 | 1,360 660 398 240

1,270 | 1,320 705 398 240

1,240 950 660 398 285

1,240 985 365 285

1,240 | 1,020 660 365 220

120 | 1,240 985 660 450

,060 | 1,240 950 705 450 220

,060 | 1,240 950 700 365 220

,060 { 1,180 958 365 220

900 1 1,180, 900 700 350 220

860 | 1,120 850 680 340 220

1,000 | 1,090 800 660 310 240

1,000 | 1,060 750 640 310 220

290 | 1,060 | 1,090 775 620 310 220

240 | 1,060 | 1,120 800 620 285 220

300 | 1,160 | 1,150 850 620 285 | . 220

1,300 { 1,150 | 1,180 850 850 285 1%0
1,240 | 1,140 | 1,320 900 800 285 190 190 |.......
1,180 | 1,120 | 1,360 950 660 260 175 187 [.......
1,180 | 1,1 1,360 900 620 285 220 184 |.......
1,180 |....... 1,360 850 620 285 190 186 |.......
1,240 |. .| 1,330 800 620 285 260 188 338
1,240 {....... 1,300 {....... 580 |....-.. 310 180 {.......

NoTE.—Discharge determined as follows; Oct. 1to Nov. 26, by deducting dxscharge determined for North
and Swalle canals from that of Deschutes River at Bend; Nov, 27 to Dec. 12, from a feirly welldefined rat-
ing curv . 26 to Sept. 30, from a rat; eurve well defined between 300 and 1 ,000 second-feet and fairly
well deﬁned outside of these limits, terpolated, taking into account ct a‘n%grin diversions,

Dec. 27-31, May 3-7, 16-21, June 13-16, Aug. 9-14, and for period$ of 1 03 daysin Februar, ch, and April,
when recorder was not workmg properly

Monthly discharge of Deschutes River below Bend, Oreg., for the year ending Sept. 80, 1915.

Discharge in second-feet.
in s d-f Run-off oo
Month, (totalin Tacy
Maximum. | Minimum. | Mean, | 3cre-feet).
1,320 940 1,149 70,100 | B.
1,290 930 1,167 69,000 | B,
1,450 860 1,217 74,400 | C.
1,500 1,180 1, 84, C
1,240 860 1,137 62,800 | B
1,360 1,060 1,220 75,000 | C
1, 500 750 1,069 63,100 | A.
850 689 3 A,
540 37° 3 A,
398 175 239 14,600 | B.
270 170 207 12,700 | B.
338 190 217 16,500 | C.
1, 500 170 839 608,000

DESCHUTES RIVER AT TUMALO, OREG.

Locarron.—In the NE. 4 sec. 31, T. 16 8., R. 12 E., at the highway lridge in Tumalo,
Deschutes County, 3 miles below Tuma.lo Creek, and 9 miles by river below Bend;
below all important diversions.

Drainaces AREA.—Not measured.
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RECORDS AVAILABLE.—January 1, 1909, to October 15, 1912; July 14 to October 11,
1914; May 1 to July 81, 1915, when station was discontinued. Records prior to
July, 1910, questionable.

Gage.—Vertical staff on left bank about 200 yards below old gage at highway bridge
-at Tumalo which was used 1909 to 1914. Gage reader, W. R. Gerking.
DiscaareE MEASUREMENTS.—Made from wagon bridge 13 miles above gee in the
SE. }sec. 6, T. 17 S., R. 12 E.; fair section.

CHANNEL AND CONTROL.—Gravel and boulders; fairly permanent.

EMES OF DISCHARGE.—Records for 1915 cover neither maximum nor minimum.
The maximum stage ever known at the station was.in November, 1909, but the
records are poor. Minimum practically the same ag that at station below Bend.
ER-FLOW.—Stage-discharge relation probably somewhat affected by ice in ex-
tremely cold weather. |

Drversions.—Practically no diversions from Deschutes River between ﬂns station
and the one below Bend. Practically the entire flow of Tumalo Creek is
diverted except at times when there is ice or high water.

Reguration.—The operation of power plant affects the flow at Tumalo ccnsiderably
less than at station below Bend. Results considered excellent

Discharge measurements of Deschutes River at Tumalo, Oreg during the year ending
Sept. 30, 1915.

Djte. Made by— ! hgit;%(;,. charge.
t
Feet. Secft.
Nov. 25 | C. G. Paulsen. 3.21 1,360
June 23 | F, F. 1. 292
July 31| P. V. 1.91 303

Daily discharge, in second-feet, of Deschutes River at Tumalo, Oreg., for the year ending
_ Sept. 30, 1915.

Day. May. | June.| July. Day. May.| June. J'uly.v Day. May. | June.| July.

[abad el du
R

-
SPENNe

—

Nore.—Discharge determined from a well-defined rating curve.

DESCHUTES RIVER AT MECCA, OREG.

Loc¢atron.—In the SW. } sec. 20, T. 9 8., R. 13 E., at bridge at Mecca station on
Oregon Trunk Railway, Jefferson County, 13 miles below mouth of Shitike
Creek and 12 miles above moush of Warm Spring River

DrAmNAGE AREA.—Not measured.

REcorDs AvalLABLE.—June 7, 1911, to September 30, 1915.

Gage—Vertical staff fastened to tree on right bank, 75 feet above bridge. Gage
reader, E. Chaloupka,

DiscEARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND coNTROL.—Rock and gravel; practically permanent.



44 SURFACE WATER SUPPLY, 1915, PART XIT—C,.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.20 feet at noon
April 3 (discharge, 7,470 second-feet); minimum stage recordeéd, 1.95 feet in
August and September (discharge, 3,410 second-feet).

1911-1915: Maximum stage recorded, 5.2 feet April 13, 1913 (discharge, 9,410
second-feet); minimum stage recorded, 1.95 feet in August and September, 1915
(discharge, 3,410 second-feet).

Winter FLow.—Stage-discharge relation not affected by ice.

Diverstons.—Flow affected by same diversions from upper Deschutes River as
Bend, Tumalo, and Cline Falls stations. Summer flow of Crooked River above
head of lower canyon near Terrebonne and also that of Squaw Creek, practically
all diverted.

REeguraTioN.—None.

Accuracy.—Results considered excellent

Discharge measurements of Deschutes River at Mecca, Oreg., dur'mg the year ending Sept.

30, 1915.
Gage | Dis- ) Gage | Dis-
Date. Made by— heiz%t. charge. | Date Made by— heiggt. charge.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Oct. 25 2.76 4,680 || June 28 | C. L Batchelder ....... 2,12 3,630
June 5 2.36| 4,08 || Sept 4 {-....G0.....ooiiiiiii 1.95| 3410

Daily discharge, in second-feet, of Deschutes River at Mecca, Oreg Jor the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6,850 | 4,380 | 4,050 | 3,610 | 8,470 | 3,470
7. 4,380 | 4,050 | 8,470 | 3,470 | 3,470
7,470 | 4,380 | 4,050 | 3,610 {-8,470 [ 3,470
7,050 { 4,380 | 4,050 | 3,610 | 3,750 | 3,470
6,650 | 4,380 | 4,050 | 3, 3,610 | 3,470
6,250 | 4,210 | 4,050 | 3,750 | 8,610 { 3,470
6,250 | 4,210 [ 4,050 | 8,750 | 8,470 | 3,470
5,860 | 4,210 | 3,900 { 3, 3,470 | 3,470
5,800 | 4,210 | 3,750 | 3,760 | 3,610 | 3,470
5,860 | 4,380 | 3,750 | 8,610 | 3,610 | 3,470

5,670 | 4,380 | 3,750 | 8,610 { 8,470 ( 3,470
5,860 | 4,380 | 3,750 | 3,610 | 3,470 | 3,470
5,860 | 4,380 | 3,750 | 3,750 |.3,470 | 3,470
5,480 | 4, 3,750 | 3,750 | 3,470 | 3,610
5 4,380 | 3,750 | 3,750 | 3,470 | 3,610

ERI

380 470 | 3,470
....... 4,380 .. s

Nore.—Discharge determinea from a well-defined rating curve,
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Monthly discharge of Deschutes River at Mecca, Orey., for the year ending Sept. 30, 1915.

Disc] e 1n second-feet.
. harge 1n t. Roft Ao
Month, (totalin racy.
Maximum. | Minimum. | Mean. acro-feet).
4,740 4,380 | 4,500 282,000 | A
4,740 4, 4,700 280,000 | A
5,100 4,210 4,580 | “%%2.000| A
4,920 4,380 4,640 285000 | A
4,740 | ™ 4,380 4,540 252,000 | A
7,260 4,740 | 5,310 326,000 | B
7,470 4,380 5,480 326,000 | B
, 740 4,210 4,380 269,000 | A
4,050 3,470 3,810 227,000 | A
3,750 3,470 | 3,580 220,000 | A
3,750 3,470 3,500 215,000 | A
3,750 3,470 3,580 213,000 | A
7,470 3,470 4,390 | 3,180,000

Nore.—Accuracy of records for April, 1013, and March, 1914, should be rated C, and A, ril 1914 B. This
rating supercedes that of A given for these months in Water-Supply Papers 365-C

DESCHUTES RIVER AT MOODY, NEAR BIGGS, OREG.

Location.—In the SE. § sec. 26, T. 2 N., R. 15 E., opposite Moody railrrad station,
1} miles above bridge of the Oregon-Washington Railroad & Navigation Co., 13
miles above mouth of river, and about 5 miles southwest of Biggv. Sherman
County.

DraNnagE ARBA.—About 9,180 square miles.

REcorDS AVAILABLE. —July 7, 1906, to September 30, 1915; October 19, 1897, to
December 31, 1899, for a station near Moro, 10 miles above mouth of river in the
NE. }sec.5,T. 1 S., R.16 E. Records for 1908 and 1910 somewhat fragmentary.

Gacge.—Staff in two sections, the lower inclined, the upper vertical. C-ge reader,
A. C. Osborn. At the Moro station gage was an.inclined staff,

DiscHARGE MEASUREMENTs.—Made from a cable about 450 feet above gage. At
Moro station made from the “free bridge” 3 miles below gage.

CHANNEL AND CONTROL.—Rock and gravel; shifting only in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.7 feit afternoon
of April 4 (discharge, 9,850 second-feet); minimum stage recorded, 1.9 feet August
18 to September 16 (discharge, 3,600 second-feet).

1906-1915: Maximum stage recorded, 7.50 feet February.6, 1907 (discharge,
30,600 second-feet); minimum stage recorded, 1.9 feet August 18 to September
16 (discharge, 3,600 second-feet).

‘WinTER Frow.—Stage-discharge relation never affected by ice.

Diversions.—Summer discharge at this station has been progressively retuced since
about 1904 or 1905 by diversions from the upper river. Some of this water returns
but the net reduction during midsummer is now probably 15 to 20 per cent.

REguraTIiON.—None.

Accuracy.~—Results considered excellent

chharge measurements of Deschutes River at Moody, near Biggs, Oreg., during the
year e'ndmg Sept. 30, 1915.

Date. Made by— hﬁ&%&. ch]:)arjsg—e. Date. Made by— h%m ehlZ\rize.

Feet. | Secft. ' Feet. | Sec.ft.

Qct. 21 Stewart and Hodges... 2.50 5,290 || Mar. 6| C.G.Paulsen.......... 2.62 5,720

Nov. 30 | C. G. Paulsen.......... 2.45| 5,200 || Aug. 20 | P. V. Hodges........... 1.90 | 3,680
Mar. 5 ..7..d .................. 2.71 6,020
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Daily discharge, in second-feet, of Deschutes River at’Moody, near Biggs, Oreg., for the
year ending Sept. 30, 1915.

. Day. Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5,020 | 5,020 | 5,020 | 5,060 | 9,400 | 5,020 | 5,020 | 3,920 | 3, 3,680
5,020 | 5,020 | 5,020 [ 5,960 | 9,400 | 5,020 | 5,020 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5, 5,060 | 9,400 | 5,020 | 4,720 | 3,920 | 3,920 [ 3,680
5,020 | 5,020 | 5,020 | 5,960 | 9,850 | 5, 4720 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5, 5,960 | 9,400 | 5, 4,720 [ 3,920 [ 3,920 | 3,680
4,720 | 5,020 | 5,320 | 5,630 | 8,600 | 5, 4,440 | 3,920 | 3,920 | 3,680
4,720 | 5, 5,320 | 5,630 | 8,600 | 5,020 | 4,440 | 3,920 | 3,920 | 3,680
4720 | 5,020 | 5,020 | 5,630 | 8,200 | 5,020 | 4,440 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5,020 | 5,630 | 7,800 | 5,020 | 4,440 | 3,920 | 3,920 | 3,630
5,020 | 5, 5,020 | 5,630 | 7,800 | 5,020 | 4,440 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5,020 | 5,630 | 7,400 | 5,020 | 4,440 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5,020 | 5,630 | 7,000 | 5,020 | 4,440 | 3,920 | 3,920 | 3,680
5,020 | 5,020 | 5,020 | 5,630 | 7,000 } 5,320 | 4,440 | 3.920 | 3,920 | 3,680
4,720 | 5,020 | 5,020 | 5,630 | 6,650 | 5,320 | 4,440 | 3,920 | 3,920 | 3,680
4720 | 5,320 | 5,020 | 5,960 | 6,300 | 5,320 | 4,440 | 3,920 | 3,920 | 3,630
4,440 | 5,320 | 5,020 | 6,650 | 6,300 | 5,320 | 4,440 | 3,920 | 3, 3,680
4440 | 5,320 | 5,020 | 6,650 | 6,300 | 5,320 { 4,440 | 3,920 | 3,920 | 3,920
4440 | 5,020 | 5,020 | 6,650 | 6,300 | 5,320 | 4,440 | 3,920 | 3, 3,920
4,440 | 5,020 | 5,020 | 6,650 | 6,300 | 5,020 | 4,440 | 3,920 | 3,680 | 3,920
4,440 | 5,020 | 5,020 | 6,650 | 5,960 | 5,020 | 4,440 | 3,920 | 3,680 | 3,920
4,440 | 5,020 | 5,020 | 6,650 | 5,960 | 5,020 | 4,440 | 3,920 | 3,680 | 3,920
4,790 | 5,020 | 5,020 | 6,650 | 5,960 | 5,020 | 4,440 | 3,920 [ 3,620 | 3,920
4720 | 5,020 | 5,320 | 6,650 | 5,630 | 5,020 | 4,180 | 3,920 | 3, 3,920
4,720 | 5,020 | 5,960 | 7,000 | 5,630 | 5, 4,180 | 3,920 | 3,680 | 3,920
5,020 | 5,020 | 7,000 | 7,000 | 5,630 | 5,020 | 4,180 | 3,920 | 3,680 | 3,920
5,020 | 5,020 | 6,650 | 7,000 | 5,630 | 5,020 | 3,920 | 3,920 | 3,680 | 3,920
5,020 | 5,020 | 6,300 | 7,000 | 5,630 | 5,020 | 3,920 | 3,920 | 3,680 | 3,920
5,020 | 5, 5,960 | 7,000 | 5,630 | 5,020 | 3,920 | 3,920 | 3,620 | 3,920
502 | 5020 |..0__. 7,000 | 5,320 | 5,020 | 3,920 | 3,920 | 3)6%0 | 3,920
5,020 | 5,020 |-.... . 7400 | 5,320 | 5,020 | 3,920 | 3,920 | 3,680 | 3,920
5,020 | 5,020 | ...... 9,400 |.......| 5,020 |..".._. 3,920 | 3,680 |... ...

Nore.—Discharge determined {rom a well-defined rating curve.
1

Monthly discharge of Deschutes River at Moody, near Biggs, Oreg., for the year ending
Sept. 30, 1915.

Discharge 1 second-feet. Run-off oo
Month., : (total in racy.
Maximum. | Minimum. | Mean, | 3cre-feet).
5,320 4,720| 4,90] 305000 A
5,320 5020| 5280 315000 A
5,020 4,440 | 4830 297,000 | A.
5,320 5,020 5,050 311,000 | A.
7,800 5020| 5300 7000 | A
9,400 5630| 6400] 304000 | A
9,850 5320 | 7,010] 417,000 | A.
5,320 500! 5080 312000 (A
5,020 3020 | 4.390| 261,000 | A.
3920 3920 | 3o20| 2417000 | A
3,920 3,680 3,810 234,000 | A.
3920 37680 790 1000 | AL
9,850 3,680 | 4,980 | 3,600,000

EAST FORK AT MORSON’S INTAKE, NEAR LAPINE, ORY¥'*,

Location.~—In the NE, { sec. 34, T. 23 8., R. 9 E., at private road bridge about half
a mile from river road to Crescent, and 12 miles southwest of Lapine, Des-
chutes County. Up to July 27,1915, in the SE. { sec. 33, T.238,, R. 9 E., about
500 feet below the mouth of Crescent Creek, and above the propwsed intake for
the Deschutes Land Co., Carey Act segregation.

Drainage AREA.—Not measured.

RECORDS AVAILABLE.—May 26 to November 21, 1914; March 15 to September 3;0,
1915.
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Gage.—Vertical staff nailed to bent of bridge since July 27, 1915; at old location,
Friez water-stage recorder used August 13 to November 21, 1914, and vertical
staff nailed to a tree root. Gage reader, George M. Mayfield.

DisSCHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND coNTROL.—Bed composed of gravel and sand, with steep tnks of
silt, overgrown with brush; may shift in floods. Channel divided by an island
just below bridge. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during period March 15 to
September 30, 1915, 4.82 feet at 3 p. m. April 3 (discharge, 233 second-feét); min-
imum stage recorded, 0.40 foot on new gage September 3 to 11 (disch~rge, 40
second-feet). -

1914-15: Mhximum stage recorded, 5.40 feet April 3, 1914 (discharge, 384
second-feet); flood of November 25, 1909, may have reached 1,800 second-feet
(estimated frgm recordsat Allen’s ranch). Minimum for 1915 was lowest in years.

WINTER FLoOW.—$tream is frozen two or three months; no winter records have been
obtained. .

DiversioNs.—A few small ditches divert above the station. -

RecuraTiON.—None.

Accuracy.—Results good except from March to May, for which time they are only
fair on account of lack of daily gage records.

Discharge measurements of. East Fork at Morson’s intake, near Lapine, Oreg., during the

. year ending Sept. 30, 1915.
Date. Made by— hgig L ch].z.l;;sg-e.
| Feet, Sec.ft.
Feb. 28 | J, E. Btewart. . ....ooo ittt it e 34,73 108
July 27 | P V. HOAgeS. - e e oe et ciime ittt atie e 53.91 68.1
a Stage-discharge relation affected by ice. b Gage height 0.70 foot on new gage.

Daily discharge, in second-feet, of East Fork at Morson’s inlake, near Lapine, Oreg., for
the year ending Sept. 30, 1915.

Day. : Mar. | Apr. | May. | June. | July. | Aung. |} Sept.

NotE.—Discharge defermined from readings on old gage and a well-defined rating curve, Mar, 15 to Jul;
27; from readings on new gage and a well-defined ratingacurv'e July 29 to Septembglrgze; giv’en only for dayg.
on which gage was read. ' -
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Monihly discharge of East Fork at Morson s intake, near Lapine, Oreg., for the year
ending Sept. 30, 1915.

Mean dis- g, Mean dis-|

; un-off Run-off

Month. chargeln| (¢otalin |Aco- Month, chargefn| (joialin |AC0U-

s"’fce‘;'éd' acre-feet), | F8¢Y- sefc(yggd- acrofeet), | F26Y-

151 4,70 | . | -Avgust............... 55.9 3,440 | B.
197 11,700 | C. September........... 42.4 2,520 | B.
156 9,59 | C. ) :
113 6,720 | B. The period..... 110 43,400
75.0 4610 | B.

NoTE.—Monthly mean is average of discharge determined for days on which gage was read.

EAST FORK AT ALLEN’S RANCH, NEAR LAVA, ORER.

LocatioN.—In the SW. } SW. § sec. 8, T. 20 S., R. 11 E., on C. B. Allen’s ranch,
about a mile above mouth-of East Fork and about a mile north of former post

. office of Lava, Oreg., 18 miles south of Bend, Deschutes Count;r.

DRAINAGE AREA.—About 720 square miles.

REcorps avamasLe.—February 17, 1905, to May 4, 1912; May 27, 1913, to Septem-
ber 30, 1915, when station was discontinued.

Gage.—Inclined staff on east bank of river; datum since January 1, 1912, 0.10 foot
higher than previously. Gage reader, Mrs. C. B. Allen.

DiscrARGE MEASUREMENTS.—Made from bridge about 200 feet below gage.

CHANNEL AND coNTROL.—Sand and clay; somewhat shifting; stage-discharge rela-
tion may be affected by growth of aquatic plants or by backwater from Deschutes
River.

ExTREMES OF DIsCHARGE.—Maximum stage recorded during year, 6.10 feet at 12
noon, April 5 (discharge, 303 second-feet); minimum stage re-orded, 4.50 feet
August 29 to September 11 and September 20 to 30 (discharge, 43 second-feet).

1905-1915: Maximum stage recorded, 11.1 feet November 25. 1909 (discharge,
2,150 second-feet): minimum stage recorded, 4.50 feet August 29 to September 11
and September 20 to 30, 1915 (discharge, 43 second-feet).

WNTER FLOW.—Stage-discharge relation seriousty affected by ice.

Driversions.—A considerable area, in small tracts, is irrigated abcve the station. .

Regurarion.—None. ’

Accuracy.—Results for 1915 considered good; those for earlier yea™s, fair.

Discharge measuremenis of East Fork at Allen’s ranch, near Lava, Orea., during the year
ending Sept. 30, 1915.

Date. Made by— h‘giagiet ch]:;fg'e Date. Made by— hfjiget ch’i‘fge
. 3 s -
Nov. 3 May 2
Dec 17
Jan. 30 |.
June 13 |.
27 |....
Feb. July 11 a
25
-
ug.
Mar. 22).....
Sept. 5
21
Apr. 4 Oct. 1

Nore~Stage-discharge relation affected by ice for measurements Dec, 17 to Mar. 1.
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Daily discharge, in second-feet, of East Fork at Allen’s ranch, near Lava, Oreg., for the year
ending Sept. 30, 1915.

Day. Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
) .

140 110 99 114 149 247 238 248 108 80 43
147 110 99 115 169 256 238 236 108 80 43
147 110 99 115 184 284 247 223 106 74 43
140 110 99 115 200 204 247 223 106 74 43
140 110 99 115 218 303 256 210 13 89 43
140 110 99 120 192 204 230 198 113 69 43
140 110 99 127 199 284 222 186 120 89 43
140 110 99 134 184 284 222 175 120 641 43
40| 110 99| 134| 170 274 2%2| 175| 120 64 43
134 110 99 134 170 256 214 186 113 64 43
134 110 99 134 170 247 | 214 175 113 64 43
134 110 99 134 170 147 230 175 108 59 46
134 104 99 140 177 256 247 175 99 59 46
140 99 140 184 265 265 175 92 59 50
154 94 99 139 184 265 230 175 92 59 50
147 89 94 134 184 256 238 164 92 54 80
140 88 93 134 192 258 238 164 92 54 50
140 89 94 131 199 247 238 154 92 54 46
134 89 94 134 199 247 230 145 86 54 46
127 89 9 134 102 | 247 210 145 80 50 43
121 89 216 128 80 50 43
121 89 210 120 80 50 43
121 94 210 20 74 50 43
127 94 236 20 74 50 43
121 99 248 120 69 50 43
121 99 260 120 69 50 43
121 99 248 120 69 46 43
115 99 236 120 69 46 43
121 99 236 113 74 43 43
121 99 223 105 80 43 43
....... 99 236 [....... 80 43 |.......

NorE.+-Discharge determined as follows: Oct. 1-20, from g fairly well defined rating curve; Oct. 21-24
by indirect method for shifting control; Qet. 25 to Nov. 29, from a fairly well defined rating curve; Nov
- 30 to Mar. 5, estimated from discharge measurements, observer’s notes, and records of temperature (stage

discharge relation affected by ice); . §to May 19,

from a well-defined rating curve.

om a well-defined rating curve; May 27 to Sept. 30

Monthly discharge of Fast Fork at| Allen’s ranch, near Lava, Oreg., for the yrar ending

Sept. 80, 1915.

i sel -feet.
Discharge in second-feet. Rur-oft | poon.
Month. (totalin \opor
. Maximum. | Minimum. | Mean. | 3¢Tefeet).
200 95 129 7,930 | C.
154 115 133 7,910 | B.
110 83 f 101 6,210 | C.
115 . 93 101 6,210 | B.
147 114 131 ,280 | B.
. 256 149 195 12,000 | B.
303 230 263 15,600 | A.:
265 210 233 14,300 | A.
248 106 163 9,700 | A.
120 69 93.1 5,700 | A.
80 43 57.9 3,560 | A.
50 43 4.3 2,640 | B.
The year....... 303 43 137 93,100 |,

GEESCENT CREEEK AT OUTLET OF CRESCENT LAKE, NEAR CRESCENT. OREG.
Locarion.—In sec. 11, T. 24 8., R. 6 E., at lake outlet, about 16 miles from Crescent,

Klamath County.
DRrAINAGE AREA.—B5 square miles.

RECORDS AVAILABLE.—January 11 to September 6, 1911; January 1, 1912, to July 31,

1915, when station was discontinued.
19415°—18—wsp 414—4
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Gage.—Vertical staff on left bank. Gage reader, David Lynes. During 1911 a
vertical staff gage was maintained by the Hunter Land Co. No determined rela-
tion between datum of 1911 and that maintained from 1912 to 1915. ‘

Discearee MEASUREMENTS.—Made by wading near the gage.

CHANNEL AND coNTROL.—Gravel; not likely to shift; some drift logs jammed at gage
section at lake.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.10 feet May 14
and June 5 to 26 (discharge, 61 second-feet). Recordsof minimum stage August
to October are not available.

1911-1915: Maximum stage recorded, 1.70 feet June 9 and 13, 7912 (discharge,
181 second-feet); peak may have been higher, as gage was read only occa,smnally
A measurement made July 22, 1904, gave 195 second-feet, and the maximum that
year was probably at least 250 or 300 second-feet.

WinTER FLOW.—Stage-discharge relation probably unaffected by ice.

Drversions.—None.

REecuraTioNn.—None.

Accuracy.—Results fair.

Discharge measurements of Crescent Creek at outlet of Crescent Lake, near Crescent, Oreg.,
during the year ending Sept. 30, 1915.

Date. - Made by— hgizflzx?;. eh];;sg-e‘
Fect. SecAt.
Feb. 26 | J.E. 8tewart. .. i, 0.86 29.6,
July 26 | P. V. HoAgeS. ..ot iiitae it aaaaas N .65 19.8

v

Daily discharge, in second-feet, of Crescent Creek at outlet of Crescent Lake, near Crescent,
Oreg., fm' the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July.

Nore.—Discharge determined from a fairly\ well-defined rating curve; given only for days on which
gage was read. / ~
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Monthly discharge of C’reswnt Creek at outlet of Crescent Lake, near Crescent, Oreg., for
the year ending Sept. 80, 1915.

Mean ’ Mean
Run-off h Run-off
Month. dischargel (oot | Accu- Month. (totalin |Accu-
N mfeet. | acre-feet). | T3¢V ins‘eeecton | acre-feet), | 18T
35.0 2,150 | B. || Apriloeeereoonee. 32.5 1,930 | B.
7.4 220 | B, ORI 55.2 3300 | B.
320 1970 | B. || Jude Il 61.0 3,630 | B.
27.0 reeo | B, || July. oIl 33,2 2040 | B.
2.2 1,620 | B.
31.0 1,910 | B The period.....|-......... 22, 500

NoTe.—Monthly mean is average of determinations of discharge for days on which gage was read.

ARNOLD CANAL NEAR BEND, OREG.

Locarion.—In the SW. % sec. 23, T. 18 ., R. 11 E., about a mile below intake of
canal, and 9 miles south of Bend, Deschutes County

RECORDS AVAILABLE. —April 10, 1914, to September 30, 1915; information sufficient
for a rough estimate, October, 1912, to March, 1914.

Gaae.—Vertical staff on side of flume. A gage one-half mile above, in the NE.
4 sec. 27, was used up to April 30, 1915. O. C. Bowman and Joe Stenkamp,
gage readers.

DiscrarcE MEASUREMENTS.—Made from collar of flume near gage.

CHANNEL AND CONTROL.—Flume 12 feet wide; gradient fairly steep.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2,20 feet August
11 to 14 (discharge, 112 second-feet). This is greatest flow ever diverted. Ditch
dry at various times during year.

Accuracy.—Results considered good. ,

Asnold Canal diverts water from the right bank of Deschutes River at the head of
Lava Island, in the SW. % sec. 27, T. 18 8., R. 11 E., and irrigates land south and east
of Bend lying above the Central Oregon Irrigation Co.’s Carey Act segregation. There
may be a slight leakage between the old and new stations. The latter is at the point
where the canal turns away from the river. .

chharye measurements of Arnold Canal near Bend, Oreg., during the year ending Sept.

30, 1915.
' Gage | Dis- e | Dis-
Date. Made by— bk | chars. | Date. Made by— hotis. | charge.
Feet. | Sec.-ft. Feet, | Sec.-ft.
Jan. 30| C. G. Paulsen 1.46 45.4 | Bept. 29 | Henshaw and Batchel-

June 19 2.10 9.9 der.eeeeniiniiaaiian 2,05 88.7
Aug. 1 P.V.H 0dges..coovenan. a2.15 111.0 29 [aennn do .................. al, 95 88.0

1916. |-
Feb. 21 | P.'V, Hodges.......... 1.3¢ 33.9

e Referred to new gage one-half mile below former gage.
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Daily discharge, in second-feet, of Arnold canal near Bend, Oreg., for the year ending Sept.

30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
52 [ 35 30 0 0 37 0 66 92 108 104
52 21 35 30 0 0 37 36 66 92 | 108 1
52 21 35 30 0 0 37 36 66 92 108 104
52 21 35 30 0 0 37 38 66 92 108

0 46 35 0 0 0 37 38 70 92 108 100
0 46 35 0 0 0 37 38 73 92 108 104
0 46 35 0 0 0 37 38 73 96 108 88
0 46 0 0 0 0 37 48 80 96 108 88
0 46 0 0 0 0 37 48 96 108 88
0 23 ] 0 0 0 37 48 80 96 108 88
0 0 0 0 0 0 48 48 80 92 112 88
1] 0 0 0 0 0 48 54 80 92 112 88
0 0 0 0 40 0 48 54 80 92 112 76
0 0 0 1] 40 0 48 54 80 92 112 66
0 0 0 0 40 0 48 54 80 92 96 66
0 0 0 0 20 0 48 80 92 96 73
0 0 0 0 0 12 48 48 80 92 96 80
0 0 0 0 0 23 48 48 80 92 96 88
0 0 0 0 0 48 48 80 96 104 92
0 0 0 0 0 30 48 48 84 96 104 92
0 0 0 0 0 32 48 60 .78 108 104 92
0 0 0 0 0 32 48 66 84 108 104 88
0 0 0 [1} (] 32 48 66 84 108 104 92
0 35 [} 0 0 32 48 66 84 108 96 92
0 35 0 0 21 32 0 66 84 104 96 92
0 35 0 0 21 32 0 66 84 104 96 92
0 35 0 0 0 34 0 66 84 104 96 92
0 35 30 0 0 37 0 66 84 104 96 92
0 35 30 0 0 37 10 66 -88 108 96 92
0 35 30 0....... 37 4 66 88 108 96 .88
0 ... 30 (1) I 37 |eeenenn 66 |....... 108 104 |...o.oo

Norm.——Discharfe determined from rating curves as follows: Oct. 1 to Mar, 16, well deﬂnéd; Mar. 17 to
Apr. 30, fairly well defined; May 1 to Sept. 30, well defined.

Monithly discharge of Arnold canal near Bend, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Runoft |,...
Month, (totalin racy.
Maximum.| Minimom. | Mean, | 8¢re-fo0t).
L
52 0 6.7 412 | B.
46 0 18.7 1,110 | B.
35 0 11.8 726 | B.
30 0 3.9 240 | B.
40 0 6.5 361 | B.
37 0 15.0 922 | B.
48 0 35.2 2,090 [ B.
66 0 51.2 3,150 | B.
88 66 79.1 4,710 | A,
108 92 97.9 3 A,
112 96 103 ,330 | A,
104 66 89.3 5,310 | A,
112 0 43.4 31,400

CENTRAL OREGON CANAL NEAR BEND, OREG.

LocaTtioN.—In the NE. % sec. 7, T. 18 8., R. 12 E., at a flume section about half a
mile below point where waters in main diversion canal are divided between
this canal and the Pilot Butte canal; about 2 miles south of Bend, Deschutes
County.

RECORDS AvAILABLE.~—May 11, 1905, to September 30, 1915.

Gage.—Vertical enameled staff nailed to inside of ﬂume on right side. Gage reader,
N. P. Vinyard.

DiscHARGE MEASUREMENTS.—Made from yoke of ﬂume at gage section.,
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CHANNEL AND CONTROL.—A plank flume of rectangular cross section witl battened
seams. Flume rather unstable but the rating appears not to change.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 3.5 feef July 5 to
29,August 1 to 14, 16 to 30, September 1 to 7 (discharge, 341 second-feot). This
is the greatest amount ever diverted, but was equaled“August 18, 1914, Canal
dry at various times.

WinTER FLOW.—Canal operated in winter, but only during periods of moderate cold,
for furnishing water for domestic use. The fall through the section at the gage
is sufficient to maintain open channel at all times.

Accuracy.—Results considered good.

CoorerATiON.—Gage records furnished by Central Oregon Itrigation Co.

Central Oregon canal diverts water from the right bank of Deschutes River in the
NE. 1 sec. 13, T. 18 8., R. 12 E., and irrigates land lying to the east of Bend and in
the vicinity of Powell Buttes.

Discharge measurements of Central Oregon canal near Bend, Oreg., during the vear ending
Sept. 80, 1915.

Date. Made by— hﬁ?ﬁ. ehr.;?g-e Date. Made by— h(e}ig;ft. ahglrsg-e.

Bec.-ft. Feet. | Sec.-ft.

Apr. 22 Aug. 1) P.V.Hodges.. 3.50 341
June 19 |.. 314 || Sept. 29 | Henshaw and Batchel-

20 .. 309 L 1 2.98 266

Daily discharge, in second-feet, of Central Oregon canal near Bend, Oreg., for the year
ending Sept. 30, 1915.

Day. Oct. | Now. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0 0 0 0 0 0 0 212 327 341 341
0 0 0 0 0 [ 0 246 235 2712 341 341
0 0 0 0 0 0 0| 259| 286 327 341 341
0 0 170 0 [ 0 0 272 285 327 341 341
[ 0 170 0 -0 0 0 22| 299 341 341 341
0 0 85 0 0 0 0 313 341 341 341
0 1] 0 1] [ 0 0 272 327 | 341 341 341
ol -0 0 0 0 0 0| 285 327 341 341 327
0 0 0 0 0 0 0 299 341 341 327

100 170 0 0 0 [i] 37 209 327 341 341 327
200 170 0 0 0 1 118 299 327 327 341 327
100 85 0 0 0 22 152 299 327 327 341 299
0 0 0 0 0 P1d 158 | 313 327 327 341 299
0 0 0 0 [} 32 158 299 327 341, 209
0 0 0 o 0 0 158 209 134 321 327 299
0 0 0 0 (] 0 158 299 313 341 341 209
0 0 0 0 0 49 158 272 341 341 285
0 0 0 I] 67 49 182 220 327 341 341 272
0 0 0 0 134 123 194 220 327 341 341 272
0 0 0 0 0 123 220 | 246 327 341 341 272
0 .0 0 0 134 146 246 246 327 341 341 272
0 0 0 0 134 73 246 246 3271 341 341
0 0 0 0 134 0| 246 2461 827| 341 341 272
0 0j- 0 0 25 0 246 | 246 | 327 341 341 272
188 0 0 0 12 0 233 | 246| 327| 341 341 272
188 0 0 76 12 0 233 246 | 827 3841 341 212
188 0 0] 152 6 0] 233 827| 341 341 272
94 0] 170 0 246 246 | 327 | 341 341 272
0 4] 134 0 212 327 | 341 341 202
0 0 51 0 272 272 341 327 341 272
(1 J5 R 0 0f...... Joore....... 313 | 327 |e......

Nore.—Discharge determined from a well-defined rating curve.
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Monithly discharge of Central Oregon canal mear Bend, Oreg., for the year ending
Sept. 80, 1915.

Discharge in second-feet. Run-off A
Month, (totalin 60U~

Maximum. | Minimum, | Mean, | 8cre-feet). | ™
200 0 34.1 2,100 i D,
170 0 14.2 8451 D.
170 ol 2.2 1,55 | D.
152 0 9.8 603 | D.
134 of 25 1,310 | C.
146 0 2.1 1300 | C.
272 0 139 8,270 | B.
313 220 267 16,400 | B,
341 131] 33 18600 | A.
341 22| 33 20,500 | A.
341 327 340 20,900 | A.
341 272 300 17,900 | A,
341 o 152 110,000

PILOT BUTTE CANAL NEAR BEND, OREG.

Locatron.—In the NE. } sec. 7, T. 18 8., R. 12 E., at a point in the canal directly
opposite gaging station on Central Oregon canal, half a mile belov’ the point where
the waters are divided between this canal and the Central O egon canal, and
about 2 miles south of Bend, Deschutes County.

RECORDS AVATLABLE.—March 6, 1905, to September 30, 1915.

Gaee.—Vertical staff on right bank. Gage reader, N. P. Vinyard.

DiscHARGE MEASUREMENTS.—Made by wading at the gage or from a highway bridge

+ balf a mile below the gage.

CHANNEL AND coNTrROL.—Channel, gravel and sand; control partly -solid rock;
practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.95 feet July 15
to 29 and August 6 to September 11 (discharge, 56 second-fect); canal dry at
various times.

1905-1915: Maximum stage recorded, 3.10 feet June 8, 11 to 16, July 19 10 21,
1918 (discharge, 244 second-feet).

WintEr FLOw.—Canal operated intermittently durmg ice season to provide water
for stock and domestic use. Stage-discharge relation not affected by ice.

Accuracy.—Results good.

Pilot Butte canal diverts water from the left bank of Deschutes hiver, in the NE.

}sec. 13, T. 18 8., R. 12 E., in a flume common to it and the Centl Oregon canal,

for irrigating lands lying mostly north of Bend and extending nearly to Crooked River.

North canal also diverts water into the Pilot Butte. ' \

Discharge measurements of Pilot Butte canal near Bend, Oreg., during the year e'ndmg
- Sept. 80, 1915,

Date. Made by— | nogt. | chasge.

‘ Feet. Secft.
June 19 ) F. F. Henshaw. . cueeuaroocieaceareccccaacaacsnsccnseanaancccnascncscnes 1.87 48.8
Sept. 29 | Henshaw and Batchelder....c.veveecosnaiacnccracncncmraracsaccnacacanes L7 35.2
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Daily dwaharge, in second-feet, of Pilot Butte canal near Bend, Oreg., for the year mdmg
Sept. 80, 1915.

Day. Oct. | Nov, | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0 Q 0 27 0 0 0 27 34 51 42 56
0 0 [} 14 0 0 0 27 34 42 56
0 0 0 0 0 ] of 2 34 51 42 56
0 0 0 0 0 27 0 27 34 51 42 56
0 0 0 0 0 27 0 27 38 51 49 56
0 0 0 0 0 27 0 46 b1 56 56
8 0 0 0 0 14 0 34 46 51 56 56
16 0 0 0 0 0 0 B4 46 44 56 56
16 0 0 0 0 0 0 3 46 38 56 56
8| 16 0 0 0 0 4 34 46 38 56 |- 56
8 16 0 0 0 0 15 34 42 38 56 56
0 8 0 0 0 0 24 34 49 38 56 51
0 0 0 0 0 0 24 34 51 36 56 51
0 0 0 o} 0 0 12 34 51 40 56 51
0 0 0 0 0 0 0 34 44 56 51
0 0 0 0 0 0 9 34 49 b6 56 51
] 0 0 0 0 0 24 34 51 56 56 42
0 0 0 0 14 0 27 30 51 56 56 34
0 0 0 0 27 0 27 28 51 56 56 34
0 0 0 0 27 10 27 30 51 56 56 34
0 0 0 0 24 27 30 51 56 56 34
0 04 0 0 12 33 b1 56 56 34
0 0 0 , 0 0 27 34 51 - 56 56 34

b 0 0 0 0 0 27 34 51 56 56 34
21 0 0 (i} 4] 27 34 51 56 56 34
21 0 0 14 0 27 30 51 56 56 34
21 27 0 27 0 27 34 51 56 56 2
10 14 0 14 0 27 34 51 66| . 56 34
0 36 0 0. 0 27 33 51 56 56 34
0 0 0 0l 0 27 34 51 46 56 34
(1) R 27 0 0f...... i 34 ....... 42 1 56 |oeeunnn

NoTE.—Discharge determined from a rating curve well defined between 15 and 60 second-fcet.

Monthly discharge of Pilot Butte canal near Bend, Oreg., for the year ending Sep*. 30, 1915.

Discharge in second-feet. Run-off Aot
Month, - (tota: in racy.
Maximum. | Minimum. | Mean, | Bore-feet).
21 0 4.2 258 | D.
36 0 3.9 232 | Q.
27 0 0.9 55 | D.
27 0 3.1 191 | D,
27 0 2.9 161 | D.
27 0 4.5 277 | D.
27 0 15.4 916 | B.
34 27 32.1 1,970 | A.
51 34 46.8 2,780 | A.
56 36 50.0 3,070 | A.
56 42 54.0 3,320 | A.
56 34 45.2 2,690 | A.
56 0 22.0 1%,900

NORTH CANAL NEAR BEND, OREG.

Locarion.—In the NE. % sec. 29, T. 17 8., R. 13 E., about 500 feot below bridge on
road to Tumalo, one-fourth mile below intake, and about a mile nortl- of Bend,
Deschutes County.

RECORDS AVAILABLE.—June 14, 1918, to September 30, 1915.

Gage.—Painted on left side of concrete lining of flume. Gage reader, C. Orewller.

DiscHARGE MEASUREMENTS.—Made from plank across canal.
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CHANNEL AND coNTROL.—Concrete lined section extends about 1,000 feet below gage;
below this point the canal is unlined and sides and bottom zre very rough.
Changes in unlined section may affect stagb-discharge relation.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 5.95 feet July 24
to 29 (discharge, 300 second-feet). Canal dry at various times.

1913-1915: Maximum discharge recorded, 304 second-feet (gage height, 5.85
feet) August 7 to 18, 1914.

Winter FLow.—Only a small quantity of water diverted in winter for stock; stage-
discharge relation not affected by ice. '

Accuracy.—Results considered good.

North canal diverts water from the right bank of Deschutes River at a concrete
dam about 60 feet high, in the NE. % sec. 29, T. 17 8., R. 13 E., and extends east-
ward for about a mile, where it discharges the water into Pilot Butte canal.

Disgcharge measurements of North canal near Bend, Oreg., during the year ending S;zpt. 30,
1915. '

Gage | Dis- Gage | Dis-
Date. Made by— heiag%t. charge, || Date: Made by— height. | charge.
Feet. | Sec.-ft. R Feet. | Sec.-ft.
Apr. 18 3.88 Sept. 30 | Henshaw and Batchel-
22 |.. 4.56 201 der. 5,20 27
June 17 -+ 5.81 303 30)..... d 3.10 106
20 5.89 294 30 | 120 28.6

Daily discharge, in second-feet, of North canal near Bend, Oreg., for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. |. Apr. | May. | June. | July. | Aug. | Sept.-
0 68 1] 0 245 245 296 206 206
0 0 0 0 0 224 259 296 206 296
1] 0 1] 51 0 259 259 206 206 296
54 0 0 102 0 252 266 296 296 206

107 1] 0 102 0 245 273 296 296 296
54 ] 0 0 0 245 288 | 296 296 296
[1] 0 0 0 0 245 288 206 206 296
0 0 1] 0 0 245 288 296 206 288
0 0 0 (1] 1] 245 | . 288 296 206 - 273
0 0 (] 0 o 2¢5| 288| 206 296 273
0 0 0 0 92| 245| 288 206 | « 206 238
0 0 0 0 102 250 288 206 296 238
1] 0 0 1] 102 259 288 206 206 238
0 0 0 0f 12 259 288 206 296 231
0 [} 17 0 142 259 288 296 296 224
0 0 16 0 142 259 288 206 206
0 (1} 16 0 154 119 288 296 296 217
[1] 0 30 0 154 45 288 296 206 217
16 12 64 0 154 252 206 296 296 217
16 [i] 72 0 161 252 206 296 296 217
0 0 82 0 189 252 206 | 296 206 231
0 0 102 59 203 252 206 296 26 21 .
0 Q (1} 112 203, 252 296 296 296 245
0 0 1] 130 203 252 296 304 206 245
0 0 0 130 203 22 206 304 206 245
0 30 0 0 203 126 296 304 296 245
[1] 60 0 0 203 116 296 304 296 245
0 60 0 0 217 231 296 304 296 245
0 0 0 0 217 21 296 304 296 245
28 [1 1 PR 0 38 231 296 288 206 245
64 [+ PO, 0 livaeens] 238 |oeeenns 280 296 |......n

Nore.—Discharge determined from a well-defined rating curve. ’,
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Monthly discharge of North canal near Bend, Oreg., for the year ending Sept. 30, 1915,

Discharge in second-feet. Runoft room
Month. (tota'in Tacy.
Maximum.| Minimum. | Mean, | 8crefret). :
182 ki 148 €,100 | A,

148 0 78.4 4,670 | B.

w8 4 BB

8 . .

102 [1] 14.2 789 | D.

130 0 22.1 1,360 | D.

238 0 13 6,720 | B.

259 116 235 14,400 | A,

296 45 287 17,100 | A,

304 280 297 18,300 | A,

296 296 296 18, A,

296 217 253 15,100 | A,

304 ] 147 107,000

SWALLEY CANAL NEABR BEND, OREG.

LocatioN.—In the NE. % sec. 29, T. 17 8., R. 12 E., about 100 yards above road cross-
ing, one-fourth mile below intake of canal at North canal dam, and about 1%
miles north of Bend, Deschutes County.

RECORDS AvamaBLE.—June 1, 1913, to September 30, 1915.

Gaer.—Vertical staff on right bank at lower end of intake flume. Gage reader,
Charles Orewiler. ]

DiscHARGE MEASUREMENTS.—Made from plank laid across flume.

CHANNEL AND CONTROL. ——Earth canal of regular cross section and practically perma-
nent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.1 fest August
27 to 30 and September 2 to 4 (discharge, 87 second-feet). Thisis pro‘wa.bly the
maximum quantity ever diverted. Canal dry at various times.

Accuracy.—Results considered good.

Swalley canal diverts water from the right bank of Deschutes River at the North
canal dam, in the NE. } sec. 29, and irrigates the Carey Act segregation of the Des-
chutes Reclamation & Irrigation Co., north of Bend and west of the APilot Butte tract.

Discharge measuremenis of Swalley canal near Bend, Oreg., during the yegr ening Sept.

30, 1915.
Date. Made by— ke | cioo, || Dater Madoby—  |pda%¢ | DE
Feet. | Sec.-ft. Feet. | Seeft.
Nov. 24 | C. G, Paulsen.. 1.12 28.6 || June 20| F. F. Henshaw,....... 1.92 75.5
28 . .79 13.8 || Sept. 30 | C. L. Batchelder....... 1.80 65.6
Apr. 18 14] 4.3

L 4
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Daily discharge, in second-feet, of Swalley canal near Bend, Oreg., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
43 38 14 6 5 23 28 43 57 80 18 66
38 38 14 19 5 2 28 38 57 80 46 87
38 38 14 28 5 2 28 38 57 80 80 87
38 38 14 28 ] 2 28 38 - 57 80 80| 87
38 38 14 28 5 2 28 38 517 80 80 80
38 38 14 28 5 12 28 38 60 80 80 80
38 38 14 28 5 33 28 38 60 80 80 80
38 38 14 28 5 38 28 38 60 80 80 73
38 38 14 28 5 38 28 38 60 80 80 73
38 38 14 28 5 38 28 0 63 80 40 73
38 38 14 23 5 38 28 57 66 80 0 73
38 38 14 18 5 38 28 57 66 40 23 73
38 38 1 18 5 38 28 57 66 12 80 73
38 38 2 18 5 38 28 57 66 48 73 73
38 38 18 5 28 28 57 66 80 73 73
38 33 2 18 18 28 28 57 66 76 46 73
38 38 2 18 18 23 45 48 66 80 23 73
38 38 2 23 18 18 45 54 66 80 73 73
38 38 0 23 18 28 43 63 80 80 73 3
38 38 0 23 18 28 43 60 80 80 3 73
38 38 0 23 20 28 43 57 80 80 0 3
38 38 0 23 23 23 43 57 80 80 73 73
38 38 0 23 23 23 43 57 80 80 73 73
38 38 0 23 23 28 43 57 80 80 73 73
38 38 0 2 23 28 43 57 80 80 73 73
38 38 0 23 23 28 43 57 80 80 73 73
38 38 0 23 23 28 43 57 80 80 87 73
38 38 0 2 23 0 43 57 80 0| .87 73
38 33 0 23 0 43 57 80 80 87 73
38 14 0 23 0 43 57 80 40 87 73
38 |....... 6 5 0feeennns 57 |caeenn 0 66 |..... .

Nore.—Discharge determined from a well-defined rating curve.

Monthly discharge of Swalley canal near Bend, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet.
rscharge Runoff |,o.
Month, (totalin '
Maximum.| Minimum, | Mean | 3credeet). S
3 38| 282 2,350 | A,
38 14 32 2,910 [ AL
14 0 6.4 394 | B,
28 5 21 1,360 | A.
23 5 12.4 B.
38 0 22.0 1,350 | A.
45 28 35.1 2,000 | A.
63 0 49.7 3,060 | A,
80 57 69.2 4120 | A.
80 0 68.9 £210 | A
87 o| 69 3030 | A-
87 66 749 4,460 | AL
87 0 41.8 30,300

-
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TUMALO CREEK NEAR BEND, OREG.

Location.—In the SE. 1 sec. 23, T. 17 8., R. 11 E., one-fourth mile above t-e diver-
sion dam. of the feed canal of the Tumalo project, half a mile below highway
bridge on Bend-Sisters road, 4 miles above mouth and 4 miles northwest of Bend,
Deschutes County. .

DrAINAGE AREA.—B7 square miles.

RECORDS AVAILABLE,—OQOctober 6, 1906, to September 30, 1915 (fragmentary). Until
May, 1914, this station was maintained in winter months only to insure a year-
long record on the stream. The upper station is somewhat isolated and sometimes
inaccessible in winter.

Gacer.—Since April 27, 1915, Stevens continuous water-stage recorder referred to
vertical staff nailed to overhanging stump. Staff gage read November, 1910, to
April 26, 1915.. J. C. Stiles, gage reader. Previous records at diﬁerent site.

DiscHARGE MEASUREMENTS.—At ordinary stages, made by wading near the gage; at
flood s , from a large tree fallen across stream about 200 yards blow gage.

CHANNEL AND CONTROL.—Rocks and gravel; not likely to shift greatly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.11 fee* at mid-
night June 7 (discharge, 221 second-feet; total, including diversions, 223 second-
feet). Minimum stage recorded, 1.17 feet at 6 p. m. September 18 (discharge,
41 second-feet; total, including diversions, 44 second-feet).

1906-1915: Maximum stage recorded, 3.8 feet at old gage November 14, 1906
(discharge, estimated from extension of rating curve, 820 second-feet). The peak
of the flood of November, 1909, was probably considerably greater. lMinimum
stage was that of 1915,

WiNTER FLOW.—S3tage-discharge: relation considerably aﬁecbed by ice during
extremely cold weather.

Diversions.—Wimer and Columbia Southern canals and Anderson ditch divert
water above the station. Wimer canal was measured June 18, at which time it
carried 12.5 second-feet and Anderson ditch 4.6 second-feet. From informa-
tion furnished by engineers of the Tumalo project, an estimate of the monthly
mean discharge of the two canals has been prepared (p. 61). Water was
turned into Columbia Southern canal September 24 and turned out Ocfober 14,
1914, when the discharge of the creek increased about 18 second-feet; the mean
for period October 1 to 14 has been estimated as 12 second-feet.

Accuracy.—Results good. -

-’

Discharge measurements of Tumalo Creek near Bend, Oreg., during the year ena'mg Sept

380, 1915.
Date. Made by— hgi’;iﬁ chlgge. Date. Made by— - hﬁﬁ“ﬁ_ ch]?a{-sg-e.
Feet. Sacigi. Fee®, | Sec.-ft.
Nov. 25 | C. G, Paulsen.......... 1.36 .4 || June 18 | F. F. Henshgw..... ;e 160 | 110
Jan. 29 ..... L+ L «38.65 68.5 || Sept. 9 | Dubuis and Wallace.. 1.20 45.6
Apr. 22 | F. F, Henshaw........ 1.66 132

o Stage-discharge relation affected by ice.
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Daily discharge, in secondfeet, of Tumalo Creek near Bend, Oreg., for the year ending

Sept. 30, 1915.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
62 103 78 62 70 68 103 121 161 110 61 50
72 130 65 76 68 112 121 150 110 62 50
64 121 78 65 70 68 112 112 140 100 64 50
62 103 75 65 70 70 103 103 150 100 61 48
62 92 78 68 72 65 103 161 91 61 48
[+ T, 5 84 78 70 72 64 94 112 172 100 62 51
) (TR 65 78 78 68 68 62 94 112 194 91 62 48
- . 64 81 76 65 70 62 94 121 172 100 61 50
| I 85 78 75 65 68 56 86 140 150 100 60 47
() I 62 78 75 [ 67 59 94| 140 130 82 60 47
1 64 80 75 65 67 64 112 130 110 73 58 47
120 cneeeeennn. 62 84 75 67 67 65 121 130 100 78 58 47
) & 64 78 74 72 67 67 112 130 110 7 47
| L S, 2 78 74 65 67 65 103 121 120 68 52 48
) ¥ T 78 76 73 65 67 65 103 112 120 66 54 47
78 78 64 68 62 112 112 120 68 54 48
80 78 72 64 72 62 121 121 130 70 55 44
81 78 72 65 75 62 130 130 120 66 52 44
81 78 71 65 72 59 140 121 110 4 52 44
81 78 70 62 73 61 150 112 100 68 51 44
81 78 69 65 70 62 140 112 110 68 51 44
78 78 68 64 68 68 130 112 110 72 51 44
78 78 67 63 68 68 121 121 130 66 50 44
76 75 66 63 72 76 112 121 120 66 50 44
75 73 65 63 72 81 121 112 100 66 50 44
P T, 75 75 65 63 70 76 121 121 91 64 50 45
.............. 78 78 64 63 75 130 140 91 62 51 45
b2 T, 78 78 64 63 84 140 161 91 62 50 47
2 78 78 63 63 91 150 161 100 66 51 45
30, 89 78 63 63 81 130 150 100 66 51 45
F: 1 L 3 PO 62 62 78 {aeeca-s| 161 |wen... 64 51 |everena

Nore.—Discharge determined from well-defined rating curves applicable Octo“er 1 to May 81 and !

June 1 to September 30. Discharge interpolated, on account of ice, mber 12-3' and January 23-30.
Monthly discharge of Tumalo Creek near Bend Oreg., for the year ending Sept. 80, 1915,
) Discharge in second-feet. Runoff | 5 o0n.
Month. (totalin |
Maximum. | Minimum, | Mear, | 8re-feet).
94 62 730 4,490 | A.
130 73 83 4 4,960 | A,
S0 62 75 4,400 | 3.
72 62 647 3,980 | B.
6 67 69 3,880 | A.
91 56 68 2 4,190 { A.
150 86| 16 6,900 | A.
161 103 125 7,600 | A.
194 91 125 7,440 | A.
110 62 7.5 4,770 | A,
64 50 55 2 8,390 | A.
) 44 46.5 2,770 | A.
194 44 81.4 58,900
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Combined monthly discharge of Tumalo Creek, Wimer canal, Columbia Southern canal,
and Anderson ditch, for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-cft
Month. Tumalo Creek. Mean | Moan, total in’ ‘}g’;j
Wime’r  Anderson Total. acre-feat.
ditch, | diteh-
Maximum, | Minimum, | Mean. .

94 62 73.0 78.4 '4,820 | A.
130 73 83.4 83.5 4,060 | A,

80 62 7.5 L5 4,400 | B,

72 62 64.7 64.7 3,980 | B.

76 67 69.9 69.9 3,880 | A.

91 56 68.2 68.2 4,190 | A.
150 86 116 118 7,020 | A.
161 103 125 129 7,930 | A.
194 91 125 135 8,030 | B
10 64 7.5 80.5 4,950 | A.

64 50 56,2 58.2 3,580 | A.

50 44 46.5 49.0 2,920 | A,
194 44 F: P 3 SRR R 83.3 60, 600

a Columbia Southern canal.

TUMALO FEED CANAL NEAR BEND, OREG.

Location.—In the SE. 1 sec. 23, T. 17 8., R. 11 E., in concrete-lined section about
300 feet below diversion dam, half a mile below bridge across Tumalo Creek on
road from Bend to Sisters and 4 miles from Bend, Deschutes County.

RECORDS AVATLABLE.—May 21, 1914, when water Was first diverted, to Sentember
30, 1915.

Gaae.—Painted on sloping concrete lining; read twice daily by J. C. Stiles.

DiscHARGE MEASUREMENTS.—Made from a footbridge at gage. .

CHANNEL AND cONTROL.—Trapezoidal concrete section; the control is the sand
trap just above the intake to a steel flume.

" EXTREMES OF DISCHARGE.—Maximum stage recorded during period May 21, 1914,
to September 30, 1915, 3.70 fe¢t at 6 a. m. June 7, 1915 (discharge, 182 seco~d-feet).
Canal dry during part of the winter.

WINTER FLOW.—Water has to be turned out in extremely cold weather.

Accuracy.—Results considered good.

Tumalo feed canal diverts water from Tumalo Creek in the SE. % sec. 23, T. 17 S.,
R. 11 E., into the Tumalo project reservoir. Some land is also watered directly from
the canal.

Discharge mesaurements of Tumalo feed canal near Bend, Oreg., during the yerr ending
Sept. 30, 1915.

I
Date. Made by— ke | cioss. ||| Date. Made by— noe: | ciacse.
Feet. | Sec. ft. Feet, | Sec. ft.
Nov. 2 | C. G, Paulsen.......... 174 |~ 22,6 || Jan. 20| C. G. Paulsen...._... a2. R\ 81
25 ... i 1 T, 1.34 8.6 Apr. 22| F, F, Henshaw........ 3.8 120
25 |11 ldo TN re7| 287 | Fume 18|, don.... . T I 3.c0f 18
E1 3 DO T Ler| 4

a Stage-digcharge relation affected by ice.
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Daily discharge, in second-feet,of Tu

malo feed canal near Bend, Oreg., for the year ending
Sepi. 30, 1915.

Day. Oct. | Nov. { Dec. | Jan. | Feb. { Mar. { Apr. { May. | June. [ July. | Aug. [ Sept.
52 52 13 35 32 56 83 83 150 110 52 48
56 52 23 35 32 56 96 47 140 110 52 47
53 52 43 25 48 50{ 101 52 135 106 56 47
7.5 51 13 30 53 32 92 66 135 125 52 46
7.5 49 30 38 56 24 88 59| 150 88 52 45
8.0 48 0 48 56 24 88 66 170 96 53 50
8.0 48 0 63 56 24 88 101 170 922 53 48
7.5 49 0 66| 56 2 83 120 170 101 52 47
7.5 48 0 33 56 13 83 130 | 160 96 52. 47
7.5 48 0 0 56 11 88 130 120 74 51 47

‘ 52 47 0 0 56 10 jo1 120 106 70 51 47
52 47 30 12 56 61 106 135 106 74 50 47
52 47 83 49 56 58 106 130} 101 74 49 46
52 47 55 66 56 60 88 115 120 66 48 47
52 15 1] 60 56 62(. 96 110 125 . 66 49 a7

16 0 35| 56 60 101 110 110 66 48 47
16 0 65 58 60 110 115 65 47 47
13 0 65 59 60 125 130 125 65 47 46
21 0 0 58 59 130 62 106 66 47 46
23 0 0 58 58 40| 110 101 65 47 45
23 0 12 56 58 130 110 106 66 47 46
23 0 59 56 62| 120 10} 110 66 47 46
23 0 30 56 65| 110( 110 120 62 47 46
23 0 5 58 65 10| 115 120 62 47 46
19 0 5 57 66| 110 96 101 62 47 46
15 (1] 4 56 115 110 92 50 47 46
15 0 4 56 125 125 88 58 48 46
15 35 4 56 70 140 145 88 56 48 46
14 35 [ P 140 72 92 56 48 46
13 35 -3 IO 74 135 37 110 56 48 46
..... = 35 24 [oaveean 70 }.eeeeed] 140 .......] 54 47 Jeeennen

NotE.—Discharge determined from a rating curve well defined between 8 and 140 second-feet. Dis-
charge estimated, on account of ice, Dec. 28-31 and Jan, 17, 24-30.

Monthly discharge of Tumalo feed canal near Bend, Oreg., for the year ending Sept. 30,
1915.

i ] -feet.
Discharge in second-feet. Run-oft |,

Month. (totalin 17,0y
Minimum. | Mean, | 2Cre-feet). :

7.5 43.5 2,670 { B.

13 32.4 1,930 | B.

0 13.9 865 | C.

0 2.4 1,750 | C.

32 54.3 3,020 | A,

(] 49,7 3,060 | A,

83 108 6,430 | A.

37 102 . 6,210 | AL

88 121 7,200 | A.

54 75.2 4620 | A.

47 49.3 3,030 %

45 46.6 2,770 .

0 60.2 43, 600 P
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SQUAW CREEK NEAR SISTERS, OREG.

Locarion.—In the NW. 1 sec. 30, T. 15 8., R. 10 E., immediately above the intake *
of McCallister ditch, and about 5 miles by road above Sisters, Deschutes County.

DRAINAGE AREA.—63 square miles.

REcorDs AvAIABLE.—May 30 to December 31, 1913; April 7 to September 12, 1914;
May 9 to September 2, 1915. From July 1, 1906, to May 29, 1913, in secton 20,
atStation below the intake of McCallister ditch, about 700 feet farther downstream.

Gace.—Vertical staff on right bank; read by George Brewster, water master.

DiscHARGE MEASUREMENTS.—Made from a footbridge above gage, or by wading.

CranNEL.~—Gravel and rock; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded May 9 to September 2, 2.60
feet August 4 and 5 (discharge, 235 second-feet); minimum sta.ge« recordel, 1.85
feet May 26 (discharge, 54 second-feet).

1906-1915: Maximum stage recorded, 7.5 feet at old station Noveml or 22,
1909 (discharge estimated from extension of rating curve as 1,940 second-feet);
minimum stage recorded, 2.65 feet at old station March 19, 1912 (discha-ge, 32
second-feet).

Diversions.—Pole Creek, a tributary of Squaw Creek from the west, has been di-

" verted for irrigation. The diversion canal has been eroded until it carries the
entire flow of this creek. Low-water flow entirely diverted below the station.

RecuraTiON.—None.

Accuracy.—Results considered good except for high-water periods, for whlc"e tkey
may be somewhat in error on account of fluctuation due to melting snow.

Discharge measurements of Squaw Creek near Sisters, Oreg., during the year ending Sept.

30, 1915.
Date. Mado by— 1okl || s || Date. Made by— ke | chage.
] .
Feet, || Sec. ft. Feet, | Sec. ft.
June 25 | H. G. Kennard......... 2.43 197 || Aug. 4| G. H. Brewster........ 2.24 127
July 16 )..... 0 1 S 2.26 137 || Sept. 28 | Henshaw and Kennard| 1.83 51.7

Daily discharge, in second-feet, of Squaw Creek mear Sisters, Oreg., for the year ending
~ Sept. 80, 1915.

Day May | June | July | Aug. Day May | June | July | Aug.

...... 112 105

Nore.—Discharge determined from a well-defined rating curve. Disahar lated for days for

;réhi? gafg was not read as follows: Mar, 13, 16, 18, 21, 23, 27; June 9, 11, , 28; July 18, 19, 22,
5 Aug.
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Monthly discharge of Squaw Creck near Sisters, Oreg., for the year ending Sept. 30,
1915.

L]

Dischafge in second-feet.

Month, (totalin
Maximum. | Minimum, | M acre-feet).

150 54 90.4 4,120
175 00| 133 7,910
205 00| 149 9,160
205 00| 12 7,750
.................................. 28,900

OCHOCO CREEK AT ELLIOTT'S RANCH, NEAR PRINEVILLE, OREG.

Location. In the NE. } sec. 5, T. 15 8., R. 17 E., at dam site of proposed reservoir
for Ochoco project, below all tributaries; 63 miles east of Prineville, Crook County,
on road to Mitchell.

DRAINAGE AREA .—300 square miles.

RECORDS AVATLABLE.—November 1, 1908, to April 30, 1910, and November 23, 1914
to June 30, 1915,

Gage.—Vertical staff on left bank. Gage reader, David Elliott.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTROL.—Gravel and boulders; somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.4 feet at noon
April 3 (discharge, 290 second-feet); mihimum stage recorded, 0.59 foot October
26 (discharge, 0.1 second foot).

1908-1910 and 1915: Maximum stage recorded, 4.50 feet at 4 p. m. November
23, 1909 (discharge, 1,160 second-feet). Creek dry at various times on account
of dlversmns above.

WinteR rnow.—Stage-discharge relation slightly affected during periods of cold
weather; discharge can generally be estimated.

Drversions.—Considerable land irrigated along Ochoco Creek and tributaries above
the station. Tableland and Elliott chtches divert water around the station.
(See pp. —.)

ReauraTioN.—None.

Accuracy.—Results considered fair; gage readings somewhat questi~nable.

chhm"ge measurements of Ochoco Creek at Elliott’s ranch, near Prineville, Oreg., during
the year ending Sept. 30, 1915.

Date. Made by— hgiagﬁ. ehI;irsée. Date. Made by— hgiag‘iﬁs. ch];irze.
Feet. | See. ({7. Feet. | Sec, ft.

Oct. 26| J.E, Stewart........... 0,59 1|l Mar. 8| P.V. gﬂd .......... 122 311

Jan. 27 | C. G.Paulsen.......... .82 6.5| Apr. 17| F.F. Weeraenann 1.53 8.2

Mar. 8| P.V.Hodges.......... 110 23.4 1 June 15 }..... Ui [ SO .92 12.0
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Daily discharge, in second-feet, of Ochoco Creek at Elliott's ranch, near Prineville, Oreg.,
for the year ending Sept. 30, 1915.

Day. Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June,
200 15 19
76 245 17 15
93 290 15 '15
112 232 15 15
130 175 15 10
120 162 1% 6
111 150 15 3
140 1? 1
23 130 1 2
34 130 8 3
45 130 6 3
60 120 19 3
76 111 15 3
84 102 30 3
93 45 11
102 87 a9 6
111 81 3z 4
120 70 a3 3
130 60 3 3
130 46 8 3
130 33 b 3
165 24 1? 3
200 15 15 3
188 30 4 3
175 45 a3 3
152 30 a3 3
130 15 a2 6
165 10 28 10
200 6 23 10
. . .- . . 200 10 23 10
3l... 200 |-eaen-n 23 leeeannn

Nore.—Discharge determined-from a well-defined rating curve, Gage read every other dev and dis-
charge interpolated for intervening days. Mean discharge estimated as 5 second-feet Dec. 12-31; 6 seeond-
feet Jan, 1-7; 8 second-feet Jan. 17-25. .

Monthly discharge of Ochoco Creek at Elliott’s ranch, near Prineville, Oreg., for the year
ending Sept. 80, 1915.

- , Discharge in second-feet. Run-off oo
Month. (totalin racy.
Maximum. | Minimum. | Mean. | 3cTefo).
19 17 18.8 208 | B.
15 [caceecenenns 7.61 468 | C.
15 | 9.13 561 | C.
80 151 308 1,710 | B.
200 3| 17 7,190 | B,
200 6| 99.1 1900 | B.
45 6| 21 1,360 | B.
19 1 6.17 367 | C,
200 [ooemmnnnnnns 4.0 17,900

OCHOCO CREEK AT PRINEVILLE, OREG.

LocatioN.—In the SE. 1 sec. 31, T. 14 8., R. 16 E., at the highway bridge in Prine-
ville, Crook County, about 3 miles above the mouth of the creek.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 14 to June 13, 1912; December 15, 1913, to June 25, 1914;
March 7 to April 30, 1915. :

GagE.—Vertical staff on bridge abutment; read daily. Gage reader, Hobar Reams.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Rock and gravel; somewhat shifting.

19415°—18—wsp 414—7b5
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period March 7 to April
30, 2.30 feet at 4 p. m. March 30 (discharge, 160 second-feet). Creek dry April
28 to 30 and probably all summer.

The highest flocd in recent years occurred in April, 1901, and reached a stage
of about 9.0 feet on present gage (discharge estimated from a partly developed
rating curve as 4,000 second-feet).

Diversions.—Station is below all diversions and shows only the unhppropriated
flow; the Rye Grass ditch diverts water within a mile above and carries water
around the gage.

REcuraTION.—NoDe.

Accuracy.—Results good.

Discharge measurements of Ochoco Creek at Prineville, Oreg., during the year ending
Sept. 30, 1915.

Gage Dis Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet, | Secft. Feet, | Sec.ft.
Oct. 23 | J. E. Stewart...........| 1.24 1.3 || Apr. 17 | F. F, Henshaw.........] 1.61 26.9
Jan, 27 | C, G. Poulsen.......... 1.32 4.3 || June 15 j--... £ 1o T, 1.09 1.0
Mar, 7| P.V, Hodges........... 1.66 30.2

Daily discharge, in second-feet, of Ochoco Creek at Prineville, Oreg., fo~ the year ending
Sept. 80, 1915.

Day. Mar, Apr. Day. Mar. | Apr. Day. Mar. Apr.
92 15
98 12

100 9
105 8
117 8
130 2
130 1
127 0 .
132 ]
154 0
149 |........

Nore.—Discharge determined from a well-defied rating curvé. Discharge interpolated Apr. 15 and 18-22,

Monthly discharge of Ochoco Creek at Prineville, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet. .

Run-off |, ..
Month., (total in racy
. Maximum. | Minimum. | Mean, | 20re-feet).

March 7-81. .. 154 16 78.
APTile e 149 0 58.

-~

3,900 | B.
; 3,490 | B.

Py

TABLELAND DITCH NEAR PRINEVILLE, OREG.

LocartioN.—In the NW. % sec. 5, T. 15 8., R. 16 E., at Elliott’s ranch, about 1§ miles
below intake, one-fourth mile upstream from station on Ochoco Creek, and
about 6% miles east of Prineville, Crook County.

RECORDS AVAILABLE.—February 24 to June 9, 1915; that is, the irr'oating season.

Gace.—Vertical staff on right bank just below a wasteway from which the surplus
flow is returned to the creek; read every other day by David E'liott.

DiscHARGE MEASUREMENTS.—Made by wading.

. [N
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CHANNEL AND CONTROL.—Canal is well made in solid material and shifts only slightly;
no defined control.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 2.4 feet I'abruary

' 26 to March 1 (discharge, 20 second-feet). Canal dry most of year.

WINTER FLOW.—Water turned out during winter,

Accuracy.—Results considered fair.

Tableland ditch diverts water from the left bank of Ochoco Creek i 111 the NW. }
sec. 4, T. 15 8., R. 16 E., and extends northwestward for about 8 miles, irrigating
bench land lying north of Ochoco Creek and Crooked River.

Discharge measurements of Tableland ditch near Prineville, Orey., during the yecr endmg
Sept. 30, 1915.

\ . -

Date. Made by— hm- ch];risg-e Date. Made by — hﬁg chrz'\irs-ge.
. Feet. | Sec. -f ; Feet, | Sec.ft.
Mar., 8| P.V,Hodges.......... 2.00 12.5 ) Apr. 1| G.H. Brewster........| 2.07 4.1
8 ... L {4 T, 1.49 4.4} June 15| F. F. Henshaw........| .8} e.2
o Estimated.

Daily discharge, in second-feet, of Tableland ditch near Prineville, Oreg., for the year
ending Sept. 30 1915.

Day. Feob. | Mar. | Apr. | May. | June. Day. Feb. | Mar. | Apr. | May. | June.

Nore.—Discharge determined from a fairly well defined rating curve. Mean discharge June 10-30
estimated as 0.2 second-foot.

Monthly discharge of Tableland ditch near Prineville, Oreg., for the year ending Sept.

30, 1915.
Discharge in second-feet.
T un-off (in
Month. ] . acre-feet).
Maximum. | Minimum.{ Mean.
20 18 19.4 192
20 0 12,0 738
14 12 13.9 827
14 12 13 4 824
14 . 2 37N 221
.................................. 2,800
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ELLIOTT DITCH NEAR PRINEVILLE, OREG.

Locarion.—In the NE. % sec. 5, T. 15 S., R. 17 E., about 200 yzrds below intake,
opposite gage on Ochoco Creek, and 64 miles east of Prineville, Crook County.

Recorps avamwmaBrLe.—November 3, 1908, to April 30, 1910, and O-tober 26, 1914, to
June 30, 1915. ’

Gage.—Vertical staff driven in the right bank of canal; different gage was used
1908-1910. Gage reader, David Elliott.

DiscHARGE MEASUREMENTS.—Made by wading or from a foot plank near the gage.

CHANNEL AND coNTrOL.—Ditch flat and badly silted up; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.88 feet June 156
(discharge, 7.9 second-feet).

1908-1910 and 1915: Maximum stage recorded, 1.6 feet April 26 to 30, 1909

(discharge, 8.5 second-feet). Canal dry at times.

WiNTER FLow.—Stage-discharge relation affected by ice at times.

Accuracy.—Results poor.

Eliott ditch diverts from the left bank of Ochoco Creek and irrigates 160 acres
of land, mostly in alfalfa. Probably a considerable part of the water returns to the
stream a short distance below.

Discharge measurements of Elliott ditch near Prineville, Oreg., during the year ending
Sept. 30, 1915.

Date. Made by— Gage | Dis I Date. Made by— gl | s
Feet. Sw.-;t.
Oct. 26 June 15 | ¥. F. Henshaw.........| 1.8} * 7.9
gim.' 'g 16 | Xennard and Luper....] 1.80 6.1
ar.

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Elliott ditch near Prineville, Oreg., for the year ending
Sept. 30, 1915.

E

Apr. June,

£

Day. Oct, Jan, Feb.
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NoOTE —-‘Dmhsr%:‘ determined from a poorly defined rating curve. Gage read awout every other day
terpolated for intervening days.
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Monthly discharge of Elliott ditch near Prineville, Oreg., for the year ending Sept. 20, 19185,

Discharge in second-feet.
Bun-0T | pomy.
Month. ’ (totali:ﬂ racy.
Maximum.| Minimum, | Mean, | 8cretfeet).
(0167011 PP e e a 1.0 61.5
NOVEMDET. ... ceeiiiiiiiniaieiiriiieicncerssasfeaacucssonasfeonancesanas al.0 5¢.5
December .......................... a .8 4.2 -
V115 1:% U (R P e 1.0 61.5
Febmary .- 3.2 0 1.23 6¢.3
March.. . 3.2 0 .64 3.4
April. ol 8.7 0 2.94 17t C.
............................................... 6.6 0 4.85 29¢ C.
L 7.9 0 4.75 28% C,
The Period....cconuueemmiiiieiiiiieeiiianeeeiianianas M (R . 1,10¢

e Estimated from {wo current-meter measurements and observer’s notes,

McEKAY CREEK NEAR PRINEVILLE, OREG.

Locartron.—On line between secs. 7 and 8, T. 14 8., R. 16 E., on main road to €haniko,
4% miles north of Prineville, Crook County.

Drainace ArREA.—Not measured.

Recorps avamaBLe. February 25 to May 31, 1915. >

Gaae.—Vertical staff on downstream end of left abutment; read once daily by Mrs.
J. C. Pritchett.

DiSCHARGE MEASUREMENTS.—Made by wading or from bridge at higher stage=

CHANNEL AND CONTROL.—Gravel; somewhat shifting. '

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.0 feet March 23
and April 3 (discharge, 88 second-feet). Stream bed dry up to February 24 and
practically dry after June 1.

WinTeEr FLOW.—Practically none.

Drverstons.—Considerable land irrigated above the station. Two canals divert
around the gage, one on either side. The discharge of the creek above diversions
on March 8 was 13.2 second-feet. The combined flow of the two ditches on
April 16 was 18 second-feet. The total diversion past the gage has been estimated.

REeauLaTION.—None.

Accuracy.—Results considered fair.

D'wcharge 'm,easmements of McKay Creek near Pmnemlle Oreg., during the year> ending
Sept. 30, 1915 and 1916.

Date. Made by— posge | o || Date. Madeby— | Gage | Bl
Feet, | Sez.fr. ||' 1916, . Feet, | Sez. ft.

Mar, 8| P.V.Hodges.......... 1.19 2.6 || Feb, 27 | P. V. Hodges. ......... 2.10| 106
Apr, 16 | F. F, Henshaw........ 1.28 4.6 || Mar, 31 Hodges a.nd Kennard..| 1.88 63.9
June 19 | H, G. Kennard........ O 9

lmlg.om.——ueasurements made in 1916, after station was discontinued, were used to define the curve for
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Daily discharge, in second-feet, of McKay Creek near Prineville, Oreg., for the year ending
. Sept. 80, 1915.

Day. Feb. | Mar Apr. | May Day. Feb. | Mar. | Apr. | May.
6.0 64 1.2 41 4.2 1.2
2.5 80 1.2 57 6.0 1.2
2.5 88 1.2 57 6.0 1.2

12 57 1.2 5 6.0 1.2
9.0 57 1.2 57 6.0 1.2
4.2 44 1.2 57 6.0 1.2
2.5 44 1.2 72 6.0 1.2
2.5 38 1.2 82 4.2 1.2
1.2 32 1.2 72 2.5 1.2
1.8 32 1.2 57 6.0 1.2
2.5 26 1.2 32 1.8 .8

0 9 .8 3?2 1.8 .8

10 12 .8 32 1.8 .8

16 16 1.2 72 1.8 .8

57 12 1.2 72 1.2 .8

64 |........ .8

Note.—Discharge determined from 3 fairly well defined rating curve.

Monihly discharge of McKay Creek near Prineville, Oreg., for the year ending Sept. 30,
1915.

-

Discharge in second-feet.
Run-off |, ...
Month. - (totalin ;

24|cC.
2,060 | B.
1,330 | C.

6| C.
3,480

Nore.—The quantity of water diverted past the station has been estimated as 6 setond-feet Feb. 25-28
(48 acre-feet); 10 second-feet for 25 days in March (496 acre-teg.z; 10 second-~feet for April (595 acre-fest);
5 second-feet for May (307 acre-feet); total, 1,450 acre-feet. Total run-off of creek February to May, inclu-
sive, 4,930 acre-feet. ’

METOLIUS RIVER AT ALLINGHAM RANGER STATION, NEAR, SISTERS, OREG.

Location.—In the NE. % sec. 8, T. 13 S., R. 9 E., at Allingham ranger station, 1}
miles below mouth of Lake Creek, 3 miles below head of river, and about 17 miles
northwest of Sisters. Station in Jefferson County. )

DRrAINAGE AREA.—50 square miles. .

RECORDS AVAILABLE.—September 15, 1910, to October 31, 1913; Jun~ 21 to Septem-
ber 30, 1915, ‘

Gaae.—Vertical staff on left bank 100 yards below bridge at ranger station; read by
L. W. Zumwalt.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—Gravel; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded June 21 to Sertember 30, 0.56
footat 5 p. m., June 21 (discharge, 327 second-feet), due to a heavy thunder shower.
Minimum stage recarded, 0.40 foot September 28 (discharge, 2°4 second-feet).-

1910-1913 and 1915: Maximum stage recorded, 0.97 foot February 16, 1912
(discharge, 566 second-feet); minimum stage recorded, 0.40 foot, September 28,
1915 (discharge, 264 second-feet).

WinTER FLOW.—Stage-discharge relation unaffected by ice, as water comes from

springs.
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Drversions.—Practically none.
. RequraTion.—None.
Accuracy.—Results excellent. .
CooprERaTION.—Gage-height record furnished by M. L. Merritt, supervisor.

Discharge measurements of Metolius River at Allingham ranger station, near stters,
Oreg., during the year ending Sept. 30, 1915.

{Made by F. F. Henshaw.]

Ga, Dis-
Date. heigiet. charge.
Feet. See.ft.
L1 T4 RO 0.558 320
DDt 28t e e e et et aeee e aeeaasananan———— .40 264

. r
Daily discharge, in second-feet, of Metolius River at Allingham anger station, near Sisters,
Oreg., for the year ending Sept. 30, 1915. -

Day. June. | July. | Aug. | Sept. Day. " | June. | July. | Avg. | Bept.
296 284 284 284 284 290
296 284 284 284 284 284
296 284 284 284 284 284
290 284 284 290 284 284
284 284 284 206 284 284
284 284 284 206 284 284
284 284 |+ 284 206 284 278
284 284 284 296 284 272
284 284 284 296 284 272
284 284 284 296 284 272
284 284 290 296 284 272
284 284 296 296 284 272
284 284 296 296 284 264
284 284 206 284 284 264
284 284 296 284 284 264

284 284

No'm .—Dally discharge determined from a well-defined rating curve. Gage read about every other
day; discharge interpolated for intervening days; discharge June 22 estimated.

Monthly discharge of Metolius River at Allingham ranger station, near Sistes, Oreg.,
for the year ending Sept. 30, 1915.

- Discharge in second-feet. Runeoff
Month, (totalin |1 0o
- Maximum. | Minimum. | Mean, | 26r® feet).

\ LAKE CREEK NEAR SISTERS, OREG.

Locarion.—In the SE. % sec. 24, T. 13 S., R. 8 E., one-fourth mile below outlet of
Suttle Lake, 6 miles from mouth of creek, and about 16 miles northwest of Sis-
ters. Station is in Jefferson County.

DramNAGE AREA.—20.5 square miles.

RECORDS AVATLABLE.—May to November, 1911; March to September, 1§12; May
to October, 1913, occasional readings; April 7 to September 30, 1915.
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Gaer.—Vertical staff on left bank, about 20 feet above weir; read to or three times
a week by Harry Heising. Gage in natural channel used 1911 to 1913.

D1SCHARGE MEASUREMENTS.—Made by wading near gage. -

CHANNEL AND cONTROL.—Trapezoidal weir 15 feet long, crest not quite level and
somewhat rounded; some velocity of approach; rather unstable.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.33 feet April
22 (discharge, 81 second-feet); minimum stage recorded, 0.63 fcot September 27
(discharge, 29 second-feet).

1911-1913 and 1915: Maximum discharge, 145 second-feet fo* a stage of 1.22
feet on old gage May 29, 1913.

WiNTER PLOW.—Stage-discharge relation unaffected by ice.

Diversions.—None above station; one small ditch takes out of Lake Creek.

REeatLaTION.—None.

Accuracy.—Results considered fair.

Discharge measurements of Lake Creek near Sisters, Oreg., during the year ending Sept.
80, 1915.

[Made by F. F. ﬁenshaw.]

Ga Dis-
Date. helgﬁ;. charge.

Feet. Sec.feet.
0.82 46,3
S 4 R .63 25.0

Daily discharge, in secondfeet, of Lake Creek near Sisters, Oreg., for the year ending Sept.
15.

Day. Apr. | May.| June.| July.| Aug.| Sept Day. Apr. | May. JIBN-'IL'I]Y. Aug. | Sept.

........................

..................

31

Nore.—Discharge determined from a poorly defined rating curve; given only for days on which gage was

Monthly discharge of Lake Creek near Sisters, Oreg., for the year ending Sept. 30, 1915.

~ Mean Mean
3 Run-off Run-off
- dischar 4 Accu- in |Accu-
Month. A (totalin Month. dischar EP_ (totalin
msigggu | acre-feet). | T3°Y- im}ggg.n acre-feot). | T2CY-
76.0 4,520 | C August......oonnnnen 32.2 1,980 | C.
(43;. g ;, 54500 8 September...... 33.4 1,990 | C.
87.2 2,200 | € The period....-|-e.nee---- 17,800

Nore.—Monthly mesan is average of determinations of discharge for days on which gage was read.
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FIRST CREEK NEAR SISTERS, OREG.’

LocartroNn.—In the SW. % sec. 12, T. 13 S., R. 8 E., just above a trail crossing 13
miles from road leading to Suttle Lake, about 15 miles northeast of Siste's. Sta-
tion is in Jefferson County. !

DrAINAGE AREA.—Not measured, - ,

RECORDS AVAILABLE.—April 7 to September 30, 1915.

Gaage.—Vertical staff on left bank about 5 feet above W(-)ll', read two or three times a
week. Gage reader, Horry Heising.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Control is a trapezodial weir 14.8 feet long, crest rounded;
considerable velocity of approach.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.81 foot April 22
(discharge, 42 second-feet); minimum stage recorded, 0.12 foot September 19 to
21, 23, and 26 (discharge, 0.6 second-foot).

Winter Frow.—Records do not cover period when stream was frozen.

DiveErsions.—None.

~ Recuration.—None.
Accuracy.—Results fair,

Discharge measurements of First Creek near Sisters, Oreg., during the year ending Sept. 30,
1915.

s

[Made by F. F. Hensl‘law.]

Gage Dis-
Date. height. | charge.

Feet. Sec.-ft.
TUNE 22, et iteiieieeeeee i tann e aeaenaaaaaaee 0.30 7.1
13T oL Gy .16 .8

Daily discharge, in second-feet, of First Creek near Sisters, Oreg., for the yecr ending
Sept. 80, 1915.

Day. Apr. | May, | June.| July.| Aug. | Sept. Day. Apr. | May. | June.{ July.| Aug. | Sept.

Note.—Discharge determined from a rating curve well defined between 1 and 50 second-feet; given
only for days on which gage was read.
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Monthly discharge of First Creek near Sisters, Oreg., for the year ending Sept. 80, 1915.

Mean Mean
h Run-off Run-off
+ Accu- dischar, = | Accu-
Month, (total in Month. s | (totalin
inmn “| acre-foet). | T3V~ mm‘t acre-foet), |3+
33.6 2,000 § C. August. ... ..o 4.03 248 | B.
29.3 1,800 | B. September........... 1.83 109 | C.
15.5 922 | B,
1.80 295 | B. The period.....[.......... 5,370

Nore.—Mean is the average of determinations of discharge for dayson which gare was read.

son County.

JACK CREEK NEAR SISTERS, OREG.

Locatron.—In the SE. 4 sec. 28, T. 12 8., R. 9 E., at road crossing about half a mile
north of Heising’s ranch and 19 miles northeast of Sisters, S‘ation is in Jeffer-

DraiNaGeE ArEA.—Not measured.
REcorDs AvAmABLE.—June 21 to September 27, 1915.
Gage.—Vertical staff on left bank just above bridge; read abcnt once a week.

Gage reader, L. W, Zumwalt.
DISCHARGE MEASUREMENTS.—Made by wading.
CHANNEL AND CONTROL.—Loose gravel; shifting.
ExTrEMES oF sTAGE.—Maximum observed gage height, 0.62 foot September 27;

minimum, 0.50 foot June 21 and 26. Discharge not a direct function of gage

height.

WinTER FLow.—Stage-discharge relation probably unaffected.
Diversions.—Heising’s ditch diverts 1 second-foot or less above station for irrigation.
REeeuraTiON.—None.
Accuracy.—Results somewhat uncertain.

Discharge measurements of Jack Creck near Sisters, Oreg., during the year ending
Sept. 30, 1915.

[Made by F. F. Henshaw.]

Date. notghe. charDisg.e.

Feet, Secft.
L T2 P 0.50 45.4
S 1 PR, .62 35.2

Daily discharge, in second-feet, of Jack Creek near Sisters, Oreg., for the year ending
Sept. 30, 1915. ’

Day. June. | July.

Aug.

Sept.

Day.

June. | July.

Aug.

Sept.

Nore.—Daily discharge determined by indirect method for shifting control; given only for days on

+ which gage was
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Monthly discharge of Jack Creek near Sisters, Oreg., for the year ending Sept. 30, 1915.

Mean
Run-off Run-off
Accu- discharge| Accu-
Month. msecon%ie E(:tl?;af“}eiﬁ_ racy. Month. h," sfgg{nd— s(maet?c}ﬂ;i%. racy.
June 21-30........... 46.0 912 | B. September........... 36.8 2,190 | C.
Tuly. ... Ll 448 2,750 | C. .
© Auvguste...oooooalol 412 2,530 | C. The period......foe.eeeines 8 380

NoTE.—Mean is the average of determinations of discharge for days on which gage was read.
CANYON CREEK NEAR SISTERS, OREG.

Locatron.—In the NW. § sec. 27, T. 12 8., R. 9 E., about three-fourths mile above
mouth, a mile north of Helsmg s ranch a.nd 20 mlles northwest of Sisters: sta.tlon
is in J eﬁ’erson County.

DrAaNAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 21 to September 27, 1915.

-Gage.—Vertical staff nailed to a tree on left bank about 100 feet below wew bridge;
" read about once a week. Gage reader, L. W. Zumwalt.

CHANNEL AND cONTROL.—Gravel and boulders; fairly permanent.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of records, 1.98
feet at 11 a. m. June 26 (discharge, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>