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SURFACE WATER SUPPLY OF LOWER COLUMBIA
RIVER AND PACIFIC SLOPE DRAINAGE BASINS
IN OREGON, 1922

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1922..

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 Geologi-
cal Survey and the classification of public lands and examination of the geological
structure, mineral resources, and products of the national domain.

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 appropriation bills passed by Congress have
carried the following items:

For gaging the streams and determining the water supply of the United States

and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ended June 30, 18956-1923

1895 o e $12, 500. 00
1896 o e 20, 000. 00
1897 to 1900, inclusive . - .. _ o oL 50, 000. 00
1901 to 1902, inclusive_ . ___ . ___________._._. :100, 000. 00
1903 to 1906, inclusive. . cecoo oo ooeee-a- 200, 000. 00
1907 oo e 150, 000. 00
1908 to 1910, inclusive_ - _______________ 100, 000. 00
1911 to 1917, inclusive . . __________.____ 150, 000. 00
1918 e eieem oo 175, 000. 00
1909 e eeeeimeeee e 148, 244. 10
1920 o e mcm—emmm 175, 000. 00
1921 a2 180, 000. 00
1922 e 180, 000. 00
1928 e 180, 000. 00

In the execution of the work many private and State organiza-
tions have cooperated either by furnishing data or by assisting in
collecting data. Acknowledgments for cooperation of the first kind
are madein connection with the description of each station affected;

cooperation of the second kind is acknowledged on page 9.
1
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Measutements of stream flow have been made at about 5,480
points in- the United States and also at many points in Alaska and
the Hawaiian Islands. In July, 1922, 1,540 gaging stations were
being maintained by the Survey and the cooperating organizations.
Many miscellaneous discharge measurements are made at other
points. In connection with this work data were also collected in
regard to precipitation, evaporation, storage reservoirs, river pro-
files, and water power in many sections of the country and will be
made available in water-supply papers from time to time.

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 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 isgenerally used as a fundamental
unit from which others are computed.

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

“Run-off in inches” is the depth to which an area would be
covered if all the water flowing from it in a given period were

. uniformly distributed on the surface. It is used for comparing
run-off with rainfall, which is usually expressed in depth in inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required 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 are here defined.

“Stage-discharge relation,” an abbreviation for the term ‘relation
of gage height to discharge.” .
~ “Control,” & term used to deswna,te the section or sections of the
stream. below the gage which determines 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.
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The “point of zero flow”” for a gaging station is that point on the
gage—the gage height—at which Wa,ter ceases to flow over the
control.

EXPLANATION OF DATA

The data presented in this report cover the year beginning October
1, 1921, and ending September 30, 1922. At the beginning of Janu-
ary 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
passes off in the streams during the spring break-up. At the end of
September, on the other hand, the only stored water available for
run-off is possibly a small quantity in the ground; therefore the
run-off for the year beginning October 1 is practically all derived
from precipitation within that year.

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 or chain gage or from » water-stage recorder
that gives a continuous record of the fluctuations. Measurements of
discharge are made with a current meter. (See Pls. I, I.) The
general methods are outlined in standard textbooks on the measure-
ment of river discharge.

From the discharge measurements rating tables are prepared that

give the diseharge for any stage. The application of the daily gage
heights to these rating tables gives the daily discharge from which
the monthly and yearly mean discharge is computed.
_ The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving
results of discharge measurements, a table showing the daily dis-
charge of the stream, and a table of monthly and yearly discharge
and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge 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 permanence of the stage-discharge rela-
tion, covering such subjects as the occurrence of ice, the use of the
stream for log driving, shifting of control, and the cause and effect of
backwater; it gives also:information as to diversions that decrease
the flow at the gage, artificial regulation, maximum and mmlmum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the .discharge in
second-feet corresponding to the mean of the gage heights read each

79564—261—wWsP 554——32
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day. At stations on streams subject to sudden or rapid diurnal
fluctuation the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge for the
day. If such stations are equipped with water-stage recorders the
mean daily discharge may be obtained by averaging discharge at
regular intervals during the day, or by using 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 was at crest
height, 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 the
day when the mean gage height was lowest. The column headed
“Mean” is the average flow in cubic feet for each second during the
month. On this average flow computations recorded in the remain-
ing columns, which are defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation and (2) on the accuracy
of observation of stage, measurements of flow, and interpretation of
records.

A paragraph in the description of the station gives information
regarding the (1) permanence of the stage-discharge relation, (2)
precision with which the discharge rating curve is defined, (3) refine-
ment of gage readings, (4) frequency of gage readings, and (5) meth-
ods of applying daily gage heights to the rating table to obtain the
daily discharge.!

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.
These notes are very general and are based on the plotting of the
individual measurements with reference to the main rating curve.

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 run-off in inches may be
subject to gross errors caused by the inclusion of large noncontribut-
ing districtsin the measured drainage area, by lack of information
concerning water diverted for irrigation or other use, or by inability
to interpret the effect of artificial regulation of the flow of the river

1For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt,C.7J.,
Accuracy of stream-flow data: U. 8. Geol. Survey Water-Supply Paper 400, pp. §3-59, 1916.
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above the station. ‘Second-feet per square mile” and ‘“Run-off
in inches’’ are therefore not computed if such errors appear probable.
The computations are also omitted for stations on streams draining
areas in which the annual rainfall is less than 20 inches. All figures
representing ‘‘ second-feet per square mile’’ and “run-off in inches”
published in earlier reports by the Survey should be used with
caution because of possible inherent sources of error not known to
the Survey.

Many gaging stations on streams in the irrigated areas of the
United States are situated above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
stations must first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. The figures given can not be considered exact
but represent the best information available.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
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.

PUBLICATIONS

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigation of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, annual reports, and
monographs.

The results of stream-flow measurements are now published
annually in 12 parts, each part covering an area whose boundaries
coincide with natural-drainage features as indicated below:

Part I. North Atlantic slope basins (8t. John River to York River).
II. South Atlantic slope and eastern Gulf of Mexico basins (James River to
the Mississippi).
III. Ohio River Basin.
IV. 8t. Lawrence River Basin.
V. Upper Mississippi River and Hudson Bay Basins.
VI. Missouri River Basin.

VII. Lower Mississippi River Basin.
VIIL. Western Gulf of Mexico Basins.
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Part IX. Colorado River Basin.
X. Great Basin.
XI. Pacific slope basins in California.
XII. North Pacific slope basins, in three parts: )
' A. Pacific slope basins in Washington and Upper Columbia River
Basin.

B. Snake River Basin.
C. Lower Columbia River Basin and Pacifie slope basins in Oregon’

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated below.

1. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Printing Office, Washington, D. C.,
who will furnish lists giving prices.

2. Sets of the reports may be consulted in the libraries of the
principal cities in the United States. ,

3. Complete sets are available for consultation in the local offices
-of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.

Albany, N. Y., 704 Journal Building.

Trenton, N. J., Statehouse.

Charlottesville, Va., University of Virginia.

Asheville, N. C., 316 Jackson Building.

Chattanooga, Tenn., 37 Municipal Building.

Columbus, Ohio, Engineering Experimental Station, Ohio State University.
Chicago, Ill., 950 Transportation Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, Towa, State Highway Commission Building.

Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Topeka, Kans., 23 Federal Building.

Helena, Mont., 45-46 Federal Building.

Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, Federal Building.

Tacoma, Wash., 404 Federal Building

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 303 Customhouse.

Los Angeles, Calif., 600 Federal Building.

Tueson, Ariz., Room 106, College of Law, University of Arizona.
Austin, Tex., State Capitol.

Honolulu, Hawaii, 25 Capitol Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director of the United States Geological Survey,
Washington, D. C.

Stream-flow records have been obtained at about 5,480 points
in the United States, and the data obtained have been published in
the reports tabulated on pages 7 and 8.
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Stream-flow data in reports of the U nited States Geological Survey
[A=Annual Report; B=Bulletin; W=Water Supply Paper]

Report Character of data Year
h A, pt.2eccn-ae Descriptive information only - .. _.oc... S
{(l)gh Az gt. pA— Monthly discharge and descriptive information 1884 to Sept., 1890.
12th A, Pt. 2-ccoaofennn- do S S SO 1884 to June 30,1891,
13th A, pt. 3. Mean discharge in second-feet __. ----| 1884 to Dec. 31,1892,
14th A, pt. 2. ... Monthly discharge (long-time records, 1871 o 1893) --.._-.-.---.| 1888to Dec. 31,1893,
B 1 .| Descriptions, measurements, gage heights, and ratings.. | 1893 and 1894.

.| Descriptive, information only.-.__...__.__._. S
Descriptions, measurements, gage heights, ratings, and monthiy | 1895.
discharge (also mauy data covering earlier years).
Gage heights (also gage heights for earlier years) ....o__-._----. 1896.
Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896,
(also similar data for some earlier years). .
Descriptions, measurements, and gage heights eastern United | 1897,
States, eastern Mississippl River, and Missouri River above
junction with Kansas. L
W16 eiceene Descriptions, measurements, and gage heights, western Missis- | 1897.
sippi River below junction of Missouri and Platte, and west-
ern United States.
Descriptions, measurements. ratings, and monthly discharge | 1897.
(also some long-time records).
Measurements, ratings, and gage heights eastern United States, | 1898,
eastern Mississippi River, and Missouri River.
Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.
Monthly discharge (also for many earlier years) ...._._. 1898.
Descriptions, measurements, gage heights, and rating:
Monthly discharge . e o
Descriptions, measurements, gage heights, and ratings. ~-| 1900.
Mounthly diseharge. oo oo e cecmcm e --| 1900.
Descriptions, measurements, gage heights, and ratings.. --| 1901.
b {: T Monthly discharge. ..o aaam - --| 1901.
Complete data

©
51
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The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119..

The table following gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1922. The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. For example, data for Machias River at Whitneyville,
Maine, 1903 to 1921, are published in Water-Supply Papers 97, 124,
165, 201, 241, 261, 281, 301, 321, 351, 381, 401, 431, 451, 471, 501,
and 521, which contains records for the New England streams from
1903 to 1921. Results of miscellaneous measurements are published.
by drainage basins.
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DIVISION OF WORK - 9

COOPERATION

The work in Oregon and Washington was carried on under coop-
erative agreements between the United States Geological Survey and
the respective States.

Cooperation with: the States is effected under contracts whlch are
made between the Director of the United States Geological Survey
. and the State engineers or other officials and are authorized by leg-
islative acts appropriating money.

Work in Washington was carried on in cooperation with the De-
partment of Conservation and Development, Dan A. Scott, director.
Cooperative relations were adrmmsbered by Marvin Chase, supervisor
of hydraulics.

Acknowledgment is also due to Percy A. Cupper, State engineer
of Oregon, for the efficient manner in which he represented his State
in the cooperative investigations.

Acknowledgments are also due to the United States Bureau of Rec-
lamation and the United States Office of Indian Affairs, for assistance,
suggestions, and the use of data gathered exclusively for them and-
paid for by them and to the United States Weather Bureau for hy-
drographic and climatic data.

Special acknowledgments are due for financial assistance rendered
by municipalities, corporations, and individuals, as follows: Water
masters for Umatilla, Crook, and Deschutes Counties; water bureau
of city of Portland; Tumalo project of the State of Oregon; John
Day Irrigation District; Teel Irrigation District; Central Oregon
Irrigation District; East Fork Irrigation District; Talent Irrigation
District; Medford Irrigation District; Horse Heaven Irrigation Dis-
trict; North Canal Co.; Pacific Power & Light Co.; Arnold Irrigation
Co.; Northwestern Electrlc Co.; Portland Electric Power Co.; North
Coast Power Co.; Cahforma—Oregon Power Co.; and Rogue River
Valley Canal Co.

DIVISION OF WORK

Data for stations in Oregon and Washington, except those in the
Cowlitz River Basin in Washington, were collected and prepared for
publication under the direction of F. F. Henshaw, district engineer
assisted by G. H. Canfield, J W. Bones, K. N. Phillips, and Wendell
Dawson.

The data for the stations in the Cowlitz River Basin in Washington
were collected and prepared for publication under the direction of G.
L. Parker, district engineer, assisted by D. J. Calkins, R. B. Kilgore,
John McCombs, C. C. Osborne, and J. M. Rogers.
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GAGING-STATION RECORDS

COLUMBIA RIVER AT THE DALLES, OREG.

Location.—In NW. 14 sec. 3, T. 1 N, R. 13 E., at foot of Court Street at The
Dalles, Wasco County, 18 miles below Deschutes River and above Hood
and Klickitat rivers.

DRAINAGE AREA.—237,000 square miles.

RECORDS AVAILABLE.—June 1, 1878, to September 30, 1922. Maximum stages
1858 to 1877.

Gage.—Vertical staff in several sections, belonging to United States Weather
Bureau, attached to row of dolphins, with upper section on a warehouse.
Gage of United States Engineer Corps at Cascade Locks, 40 miles below
The Dalles attached to side of wooden fender of upper locks chamber between
upper guard and lock gates. Elevation of datum of The Dalles gage, 46.36
feet (adjustment of primary level net, 1912).

DisCHARGE MEASUREMENTs.—In 1903, made by United States Engineer Corps
with rod floats and meter from a steamer; in 1907, 1923, and 1924, 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 engineers on Columbia River above Snake
River and on Snake River referred to The Dalles gage, allowance being
made for intervening tributaries.

CHANNEL AND CONTROL.—Rocky and permanent at the rapids at Cascade Locks,
the confrol for both gages.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 38.2 feet
June 9 (discharge 677,000 second-feet); minimum stage recorded, —0.6 foot
March 2 (discharge, 64,400 second-feet).

1857-1922: Maximum stage recorded, 59.6 feet at 2 p. m. June 6, 1894
(discharge, 1,170,000 second-feet); minimum stage recorded, —4.0 feet on
gage at Cascade Locks December 17, 1919 (discharge, 47,000 second-feet).

Ice.—Stage-discharge relation at The Dalles affected by ice during severe winters;
gage-height record at Cascade Locks used.

DiversionNs.—Quantity of water diverted for irrigation is large but constltutes
only & small proportion of the total flow; the low-water flow, which comes
in-the winter, is little affected.

ReguraTion.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to tenths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Records excellent. .

The rating curve for low stages used since October 1, 1920, is based on cur-
rent-meter measurements made in 1923 and 1924, and differs from the curve
used before that date. Low-water records from 1878 to 1910 published in
Water- Supply Paper 370 and from 1911 to 1920 publighed in the papers for
those years, and the records published in Water-Supply Paper 492 are too
small by the percentages shown in the following table:

G Discharge in sec.-ft.
hei?gg}ft Difference
(fost) Former Revised | (per cent)
rating rating
4.3 100, 000 100, 000 0
3.0 , 400 89, 000 +1.8
L0 70, 600 74, 000 +4.8
—-L0 56, 800 62, 000 +9.1
—2.0 51, 000 56, 200 -+10.2

CooreEraTION.—Gage-height record furnished by United States Weather Bureau-
No discharge measurements were made at this station during the year.
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Daily discharge, in second-feet, of Columbia River at The Dalles, Oreg., for the year
ending September 30, 1922

Day Oct.

Nov.

Feb. | Mar. | Apr. | May | June

July | Aug. | Sept.

88,
87,700/

83, 400|
82, 600

81, 800

83, 400
85, 000

87,700

86, 800 99,

89, 500|138, 0600{ 91, 300

96, 000(143, 000 85, 900| 72, 200
96,000131, 000) 87,700

600! 95, 000113, 000} 88, 600
97,000111, 000] 85, 000
000]109, 000} &7, 700

85, 900103, 000{107, 000{ 85, 900
85, 900(102, 000|114, 000| 82, 600
85,000{101, 000123, 000| 78, 900
99, 000{135, 000| 78, 200

99, 000

98, 000(168, 000 77, 500
97, 000|189, 000| 74, 000

95, 000{142, 000} 70, 800
97 000]126, 000, 69 200!

96, 000/120, 000| 67, 600|
83, 400(102, 000
84, 200|103, 000
85, 000|103, 000
86, 800|102, 000

87, 700|110, 000
88, 600|111, 000
89, 500(107, 000
£9, 500/104, 000
&8, 600|111, 000

150,000 78, 200

156, 000 72, 400

111,000{ 65,300
107, 000| 69; 200

105,000 71, 600

124, 000[209, 000/463, 000
129, 000[209, 000[483, 000
143, 000{216, 000/511, 000
151, 000{223, 000|543, 000
163, 000{230, 000{574, 000

72,800] 68, 600(173, 000237, 000,607, 000

74, 700{ 69, 200(170, 000(255, 000(635, 000
78, 900! 71, 600|173, 000;263, 0001666, 000
81,000/ 71, 000[181, 000{263, 000,677, 000
82, 600| 71, 600{190, 000{266, 000|673, 000

80, 300| 71, 600(184, 000|261, 000/668, 000
78, 200| 71, 600|173, 000|257, 000|653, 000
76,100| 71, 600|165, 000|240, 000|635, 000
74, 000| 71, 600{159, 000248, 000|624, 000
72,800| 71, 000{153, 000|251, 000|622, 000

74,000| 74, 000(148, 000|261, 000|618, 000

N3
g

BRBRB

88888

78,
76, 800| 81, 800{131, 000{401, 000611, 000

74,700| 90, 400|130, 000|433, 000/598, 000
72, 800 98, 000,138, 006|439, 000|587, 000)
71,600(103, 000|147, 000|447, 000|574, 000
70, 400(110, 000 172 000441, 000|555, 000
69, 200121, 000) 185 000|435, 000|536, 000|

132, 000(199, 000435, 000|518, 000
135, 000(206, 000459, 000|495, 000
130, 000(200, 000/479, 000/481, 000
121, 000212, 0001475, 000|465, 000)
118, 000211, 000,465, 000,447, 000
118, 000| - |455, oool

414, 0001181,
407, 0001178,
394, 000176,

367, 000173
359, 000{172,
{349 0001170,
344, 000/170,
339, 000[170,

330, 000{170,
325, 000/167,
320, 000(167
307, 000]165,

283, 000/163,

234, 000153,
227, 000(150,
222 000(148,
215 000(145,

211, 000[143,

195 000(142,
191 000) 137

295, 000|164, 000)

430, 0001187, 000|136, 000

000[136, 000
000{135, 000
000(135, 000

381, 000(174, 000{135, 000
, 000{133, 00C

000(133; 000
000(135, 000
000(132, 000
000(131, 000

000(130, 000
000(130, 000°
000130, 000
000{125, 000

122, 000

000{117, 000

273, 000{163, 000(114, 000
266, 000[160,
260, 000(158, 0001109, 000
252, 000(156, 000|109, 000

242, 000|155, 000/107, 000

000|111, 000

000(106, 000
000{108, 000
000{105, 000
000(105, 000

000(104, 000

208, 0001147, 000|103, 000
205, 000|145, 000,102, 000
201, 000{143, 000[102, 000

000{100, 000
000 oo

NOTE.—Stage-discharge relation affected by ice Jan. 18-25; discharge determined from gage-height record

at Cascade Locks .

Monthly dzscha,rge of Columbia River at The Dalles, Oreg., for the year ending
September 30, 1922

[Drainage area, 237, 000 square miles]

Discharge in second-feet Run-off
Month
Mazimum | Minimum | Mean Pernsl‘ﬁ‘é”e Inches | Acre-feet

October -- 90, 400 81, 000 86, 300 0. 364 0.42 5, 310, 000
November ___.__..__.. 111, 000 89, 500 99, 700 .421 .47 5, 930, 000
169, 000 94,000 | 124,000 . 523 .60 7, 620, 000
91, 300 65, 300 78, 600 332 .38 4, 830, 000
82, 68, 000 74, 300 .313 .33 4, 130, 000

135, 000 64, 400 87, 200 368 .42 5, 360,
212, 000 124,000 | 164, 692 W77 9, 760, 000
479, 000 209,000 | 329,000 | ~ 1.39 1.60 , 200, 000
677, 000 447,000 | 579, 000 2.44 2.72 | 34, 500, 000
430, 000 191,000 | 292, 000 1.23 1.42 | 18, 000, 000
187, 000 137,000 | 161, 000 .679 .78 9, 900, 000
136, 000 100,000 | 119, 000 . 502 .56 7, 080, 000
677, 000 64,400 | 183, 000 .772 10. 47 | 133, 000, 000
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TRIBUTARIES OF COLUMBIA RIVER BELOW MOUTH OF SNAKE
RIVER

WALLA WALLA RIVER BASIN
WALLA WALLA RIVER NEAR MILTON, OREG.

Location.—In sec. 21, T. 5 N., R. 36 E., half a mile below junction of North and
South Forks of Walla Walla River and 4 miles above Milton, Umatilla
County.

DraINAGE AREA.—Not measured.

RECORDS AvaiLaBLE.—February 13, 1903, to December 31, 1908; March 17,
1918, to September 30, 1919; March 19, 1920, to September 30, 1921; and
April 25 to September 30, 1922.

Gacee.—Friez water-stage recorder referred to vertical staff.

DiIsCHARGE MEASUREMENTS.—Made from cable at gage.

CHANNEL AND coNTROL.—Channel straight at cable; curved 150 feet above and
below. Current makes considerable angle with cable at low water, but not
at high water. Two channels at extreme high water, with some discharge
passing around cable to south where bank is low and brush covered; right
bank high and rocky. Control, 100 feet below gage, is composed of gravel
and small boulders; shifts at high stages.

EXTREMES oF DI1sCHARGE.—Maximum stage during period April 25 to Septem-
ber 30, 1922, from water-stage recorder, 2.38 feet at 8 p. m. May 17 (dis-
charge, 1,140 second-feet); minimum stage recorded, 0.53 foot September
17 (discharge, 121 second-feet).

1903-1906; 1918-1922: Highest flood ever known occurred May 30, 1906,
discharge, 8,130 second-feet, estimated from observation of cross sections
and slope, after flood had subsided; minimum discharge recorded, 95 second-
feet July 18, 1918.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Few small canals take water out above station. Total area irri-
gated, only few hundred acres. Some small diversions between sites of
present and former gaging stations.

ReguLaTION.—Pacific Power & Light Co.’s power plant 5 miles above this station
affects flow somewhat, especially at low water. Some water is ponded in
fore bay.

Accuracy.—Stage-discharge relation apparently permanent during period of
record. Rating curve fairly well defined. Operation of water-stage recorder
satisfactory. Daily discharge ascertained by applying to rating table mean
daily gage height obtained by inspecting recorder graph. Records good.

CooreraTioN—Most of data obtained under direction of A. E. Perry, water
master for Umatilla County.

Discharge measurements of Walla Walla River near Milton, Oreg. o during the year
ending September 30, 1922

Date Made by— h(e}iz%et Discharge

Feet Sec.-ft.
June 12 | Perrye and Hesse.......... eemmccmcmcaemacemammane——. am—— c—— 1.48 449
July 25 | Hesse ®and Goodwin .60 135

a Water master for Umatilla County.
* Deputy water master for Umatilla County.
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Daily discharge, in second-feet, of Walla Walla River near Milion, Oreg., for the
year ending September 30, 1922

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

1 482 | 625] 170 131 129 342 | 140 | 140 125
b 2O PR 566 | 660 | 168 | 129 129 314 | 133 | 138 126
F: JUIN . 506 | 660 | 160 | 127 129 302 133 | 135 127
4. 545 695 | 160 | 131 129 282 | 135 133 129
5.. 585 | 695 155 | 131 131 258 | 131 131 129
[ — 625 | 625 148 | 131 131 236 | 129 | 129 127
i (R N 660 | 554 | 150 | 127 131 229 | 127 | 131 127
 J— .| 572 530 | 152 | 127 131 212 | 131 | 131 129
. .| 450 | 578 | 155 | 125 131 203 | 135 | 129 127
10..... -] 435|625 | 155 | 123 129 191 | 135 ( 129 127
1 ... _| 400 554 | 185 | 127 129 188 | 133 | 131 129
12.... -| 440 488 | 145 150 129 188 | 131 131 138
13.... J| 524 | 445 | 142 | 145 127 188 | 128 | 133 129
14._.. .| 625 | 420 140 | 145 127 180 | 131 | 129 127
) ¥ JN [ 730 | 370 | 140 | 142 125 176 | 131} 127 131

Monthly discharge of Walla Walla River near Milion, Oreg., for the year ending
September 30, 1922

Discharge in second-feet
Month Run-off in

Meximum | Minimum | Mean | 2crefeet

572 420 499 5,940
9o 400 - 583 35, 800
695 175 400 23, 800
170 127 142 8,730
150 123 132 8120
138 125 129 7,680

— 90,100

UMATILLA RIVER BASIN
UMATILLA RIVER ABOVE McKAY CREEK, NEAR PENDLETON, OREG.

Locarion.—In NW. 14 sec. 8, T. 2 N., R. 32 E., near track of main line of Ore-
gon-Washington Railroad & Navigation Co., one-fourth mile above mouth
of McKay Creek, and 2 miles west of Pendleton, Umatilla County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 1, 1921, to September 30,1922. Records at Pendle-
ton, February, 1891, to July, 1892, and May 22, 1903, to March 21, 1906, are
directly comparable with those at this station.

Gage.—Stevens continuous water-stage recorder on left bank installed October
13, 1921. Vertical staff at same location used prior to that date. Gage read
and recorder inspected by Fred Price and A. E. Perry.

DiscHARGE MEASUREMENTS.—Made from cable 200 feet above gage or by wading.

CHANNEL AND CONTROL.—Channel straight 100 yards above and below gage.
Banks high and will not be overflowed. Control is a gravel rifle opposite
gage, where at low stages the stream is confined to narrow channel along left
bank.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 6.6 feet about noon April 22 (discharge, 5,400 second-feet) ; minimum
stage recorded, 0.10 foot October 7 (discharge, 17 second-feet ).

1921-1922: Maximum stage recorded, that of April 22, 1922; minimum
discharge, 16 second-feet August 13, 1921.
Ice.—Stage-discharge relation not affected by ice:” -
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Diversions.—Water diverted for power at Pendleton is returned to river above
this' station. Some small diversions are made for irrigation above station.

REGULATIONS.—At low stages there is considerable diurnal fluctuation due to
impounding and releasing of water in the power canals of the two flour mills.
at Pendleton.

Accuracy.—Stage-discharge relation changed probably January 9-20. Both
rating curves fairly well defined. Staff gage read to hundredths once a day
October 1-12 and November 6-8. Water-stage recorder operated satisfac~
torily except October 24 to November 8, January 9-14, May 30 to June 8,
June 30 to August 2, and August 7 to September 30. Daily discharge ascer-
tained by applying to rating table mean daily gage height determined by
inspecting recorder graph; mean discharge for periods of no gage-height
record, estimated by comparison with records of flow at other stations. Re-
cords good except for estimated periods, for which they are fair.

Discharge measurements of Umatilla River above McKay Creek, near Pendleton,
Oreg., during the year ending Seplember 30, 1922

- Gage Dis- d _ Gage Dis-
Date |~ Madeby beight | charge || D?te Made by height | charge

Feet | Sec.-ft. Feet | Sec.-ft.
3.00 679 || June 14 | A.E. Perry_...__.._._ 2.30 468

Feb. 9| A. E. Perryo.__....__
17 ds

2. 96 597 21 | do. .. 152 192
3.92 | 1,280 29 | G H. Canfield_ .. __- 1.03 | 107
4.83 2,320 || Aug. 3| A.E. Perryocecceaaa- .57 34.4

@ Water master for Umatilla County.

Daily discharge, in second-feet, of Umatilla River above McKay Creek, near Pendle-
ton, Oreg., for the year ending September 30, 1922

Day Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. May | June | Aug.
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Monthly discharge of Umatilla River above McKay Creek, ncar Pendlelon, Orey.,
for the year ending September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. —— 17 67.7 4,160
November a——— 2,480 | oo ee 301 17, 900
December .______ 4,250 325 | 1,060 » 200
January - ——— ——— 310 139 216 13, 300
FODTUATY e e cmmee e e e m e mm e m e mem 1,240 131 436 24, 200
Marche oo cens 2, 220 321 803 49, 400
April ._ . 5,010 880 | 2,420 144, 000
May... —— 3,190 1, 880 116, 000
June. .o eeee . —— 94 415 24, 700
The period e em e m—— A | —mma—————— - ——— 459, 600

UMATILLA RIVER ABOVE FURNISH RESERVOIR, NEAR YOAKUM, OREG.

Location.—In NW. Y4 sec. 17, T. 2 N., R. 31 E., at Oregon-Washington Rail-
road & Navigation Co’s bridge one-fourth mile above Campbell flag station,
5 miles by river above Yoakum and old gaging.station, and 10 miles west of
Pendleton, Umatilla County; just above backwater from Furnish Reservoir.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 18 to August 28, 1915; July 5, 1916, to September
30, 1922.

GagE—Stevens continuous water-stage recorder on right of main channel at
downstream end of bridge pier; inspected by A. E. Perry, water master.
DiIsCHARGE MEASUREMENTS,—Made from cable 20 feet above gage or by wading.
CHANNEL AND coNTROL.—Channel straight at bridge; current even; overflow
channel extends under west span of bridge. Left bank high and rocky;
right bank low with some cottonwood and brush. Control is at almost
right angle turn to right, 250 feet below gage and below deep pool and is

composed of gravel and free from vegetation; subject to slight shifts.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 8.45 feet at 11 a. m. April 22 (discharge, 7,160 second-feet); mini-
mum discharge, 31 second-feet September 21-23.

1916-1922: Maximum stage from water-stage recorder, 9.9 feet, January
3, 1921 (discharge, 10,000 second-feet); minimum discharge, 16 second-feet
August 19, 1920.

Ice—Stage-discharge relation affected by ice. :

DiversioNs.—On Umatilla River above gaging station and below mouth of
McKay Creek 150 acres are irrigated, and above mouth of McKay Creek,
600 acres. On principal tributaries, 1,750 acres are irrigated on Blrch
Creck and 1,300 acres on McKay Creek.

REeguraTion.—At low stages water is ponded in the power canals of two ﬂour—
ing mills at Pendleton and released at intervals to obtain sufficient power
for operating the mills. This causes considerable fluctuation at low stages.
There is practically no effect at medium and high stages. The backwater
from Furnish Reservoir extends to within a few hundred yards below control.

Accuracy—Stage-discharge relation changed probably during period February
22 to March 8. Rating curves fairly well defined. Water-stage recorder
operated satisfactorily except December 28 to February 2 and February 22 to
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March 8 when well was frozen and stage-discharge relation was affected by
ice, and March 10-15 when there was a poor connection between river and
well, for which period gage height was estimated. Daily discharge ascer-
tained by applying to rating table mean daily gage height determined by
inspecting recorder graph. TFor periods when well was frozen and stage-
discharge relation was affected by ice, mean discharge was estimated by
comparison with records at station on Umatilla River above McKay Creek,
McKay Creek, and Birch Creek. Records good except for periods when
discharge was estimated, for which they are fair.

Discharge measurements of Umatilla River above Furnish Reservoir, near Yolkum,

Oreg., during the year ending September 30, 1922

- Gage Dis- . Gage Dis-
Date Made by height | charge Date Made by height | charge
Feet | Sec.-fi. Feet | Sec.-ft.
Oct. 16| A. E. Perry @ coeee .. 0.77 6.00 | 3,070
Nov. 30 |..... FS L O 7.36 2,13 301
Dee. 13 |_.._. s S 5.62 .78 200
Feb. 31 . s [ R 1.56 20: 154 145
Mar. 22 |_____ s 1, SR 5. 2, 520 29 | Canfield and Perry....| 1.36 | 109
Apr. 3| ... [ '6.66 Aug. 2| A.E.Perry..o.o._._. J4oo.n 33.¢

e Water.master for Umatilla County.

Daily discharge, in second-feet, of Umatilla River above Furnish Reservoir, near
Y oakum, Oreg., for the year ending September 30, 1922

Day Oct. Nov. | Dec Feb Mar. | Apr. | May | June | July | Aug. | Sept.
59 89 | 4,650 } 180 3,320 | 3,180 965 104 39 35
59 86 | 3,460 3,740 { 3,740 930 98 39 41
57 851 2,180 192 4,030 | 3,320 900 95 39 44
57 86 | 1,530 252 6,040 | 3,460 840 [T 90 38 44
55 86 | 1,250 365 530 | 4,650 { 4,330 870 86 39 44
60 83| 1,090 445 3,460 | 4,030 810 84 40 44
57 90 970 855 3,460 | 3,600 700 78 38 43
59 84 880 | 1,740 6,580 | 3,060 700 78 37 42
57 88 805 | 1,200 725 | 4,990 | 2,480 750 77 34 42
56 86 755 730 700 | 2,740 | 2,080 810 77 31 42
)5 S 58 32 780 550 700 | 3,060 | 1,900 675 76 31 40
) 5 59 90| 1,220 452 700 | 2,480 | 1,900 625 75 42 38
& S 62 85 | 2,580 400 650 | 2,180 | 2,080 600 71 57 37
14 e 64 91| 2,700 382 650 | 2,080 | 2,480 500 69 50 36
15 ccmmceeae 72 90 | 2,080 348 750 | 1,810 | 2,940 440 60 56 35
72 96| 1,600 [ 2,090 810 | 1,730 | 3,060 400 60 55 34
76 96 | 1,280 { 1,600 810 | 1,650 | 3,320 362 57 53 33
76 99 1,120 | 1,250 810 | 1,570 | 3,320 310 55 51 3
76 109 940 970 870 | 1,650 [ 2,700 289 53 50 33
76 112 830 705 1 1,000 | 2, 2,280 260 52 50 33
) G 76 125 780 630 | 1,650 | 4,490 | 1,900 224 49 50 31
22 cacan 84 165 705 2,380 | 6,400 | 1,650 211 45 49 31
P S 78 382 680 2,580 | 5,860 [ 1,490 193 43 48 31
24 o 82 590 610 2,080 | 4,490 | 1,490 171 42 47 33
b R, 77§ 1,000 550 470 | 1,570 | 4,030 | 1,490 146 42 45 34
7
- 82| 1,120 510 1,420 | 4,030 | 1,280 144 41 42 34
b7 (. 84| 1,120 470 1,280 | 4,030 | 1,140 123 41 41 36
- S 92 | 1,250 1,420 | 3,460 965 118 40 39 36
1 J— 90 | 1,120 400 1,730 | 2,820 900 114 39 37 38
30 cmeeee P 90 | 3,140 2,080 | 2,700 930 106 38 36 40
31 92 2,940 | oo 965 |occameen 38 .2 3 T
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Monthly discharge of Umatilla River above Furnish Reservoir, near Yoakum, Oreg.,
for the year ending September 30, 1922

Discharge in second-feet
B Run-off in
Month . acre-feet
Maximum | Minimum | Mean

92 55 70.8 350
3,140 82 304 23,400
4,650 | ccmcamcmmnn 1,250 76, 900
a270 16, 600

2, 090 672 37,

2, 940 1,110 68,
6, 590 1,570 | 3,570 212, 0600
4,330 9 2,370 146,000
965 106 476 28,300
104 38 63.0 3,870

AUGUSE .o e e —— 57 31 43.1 2,
September. ...o.coecn-- 44 31 37.2 2, 210
The year 6, 590 31 859 622, 000

a Estimated.
UMATILLA RIVER NEAR UMATILLA, OREG.

LocarioNn.—In NW. 14 sec. 21, T. 5 N., R. 28 E., near main line of Oregon-
Washington Railroad & Navigation Co., 114 miles below diversion point of
main canal on west division of Umatilla project, and 114 miles above Uma-
tilla, Umatilla County, and mouth of river.

DRAINAGE AREA.—2,130 square miles.

REcorDs avaiLaBLE.—OQctober 21, 1903, to September 30, 1922.

Gage.—Inclined staff in two sections; lower section 2.0 to 3.5 feet, upper 3.5 to
10.8 feet. Read by employees of United States Bureau of Reclamation.

DiscHARGE MEASUREMENTsS.—Made from cable or by wading. -

" CHANNEL AND coNTRoL.—Solid roek overlain with coarse gravel or sand. One
channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.2 feet April
9 (discharge, 5,370 second-feet) ; minimum discharge, no flow September 1-15.

1903-1922: Maximum stage recorded, 11.0 feet May 31, 1906 (discharge,
19,600 second-feet); no flow July 25 and August 1-9, 1906, and September
1-15, 1922.

Ice.—Stage-discharge relation affected by ice.

Diverstons.—Large part of total flow of river diverted for irrigation above
station. Umatilla project feed canal also diverts water during winter for
storage in Cold Springs Reservoir. The main canal on west division of
Umatilla project of the United States Bureau of Reclamation diverts just
above station. The low-water flow is return water from the Hermiston proj-
ect and other irrigated tracts.

REeaunaTioNn.—Discharge is oceasionally affected by pondage at the west division
dam of Umatilla project.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to half-tenths onece daily after November 6. Daily discharge
ascertained by applying daily gage height to rating table. Records good
except December 26 to February 5, for which they are fair.

The following discharge measurement was made by G. H. Canfield:
June 26, 1922: Gage height, 1.99 feet; discharge, 14.2 second-feet.
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Daily discharge, in second-feet, of Umatilla River near Umatilla, Oreg., for the year
ending September 30, 1922

Day Nov.'| Dec. | Jan. Feb. [ Mar. | Apr. | May | June | July | Aug. | Sept.
425 18| 2,620 | 2,130 410 35 11 0
345 14| 3,140 | 2,200 330 31 18 [1}
345 250 22| 3,140 | 2.620 205 37 14 0
311 370 | 4,260 2,130 260 37 22 0
311 370 | 4,910 | 2,620 140 31 12 0
277 490 370 | 3,310 | 3,140 295 31 10 0
345 880 3701 2,790 | 2,620 225 31 22 0
345 880 410 | 3,310 | 2,620 80 31 18 0
345 | 2,790 370 | 5,370 [ 2,050 25 22| 22 0
345 | 1,120 450 | 3,310 | 1,590 450 31 20 0
311 770 370 | 2,960 | 1,310 225 31 22 0
311 670 330 | 2 1, 060 190 29 31 0
311 625 295 1 1,800} 1,120 166 20 26 0
345 580 296 | 1,820 ) 1,450 123 18 26 0
345 490 370 1 1,660 | 1,890 69 14 22 ]
311 410 490 | 1,520 | 2,290 26 18 41 .4
311 | 2,790 490 | 1,380 | 2,290 22 33 26 22
245 | 1,970 490 | 1,240 | 2,450 43 29 31 19
215 | 1,310 490 | 1,180 | 2,450 31 26 33 24
215 625 490 | 1,450 | 1,970 31 22 33 24

580 580 290 | 1,450 14 22 37 4

465 | 1,820 | 3,680 | 1, 18 29 32

385 2,130 ! 5,370 995 14 26 33 29

385 | 2,290 050 825 26 18 33 29

590 | 1,660 | 3,310 880 22 14 31 29

2000 o977| 1,120 2,060 | 938 18 2| 29 29

190 | 1,120} 2,960 720 26 31 22 26

26 995 | 2,960 490 31 22 30 26

........ 1,310 | 2,450 370 29 18 31 29

........ 1,380 | 2,130 410 24 18 31 33
________ 2,060 |eecoeae 370 |comcanan 18 1.3 |eoancmne

Norte.—Discharge determined from gage-height rgecord from United States Bureau of Reclamation
gage at diversion dam Nov. 24, 25, Dec. 1-3, 11-19, Dee. 26 to Jan. 20, Feb. 23-26, and June 9. Discharge
estimated Jan. 21 to Feb. 5 when stage—disaharge relation was affected by ice at both gages. Braced
figures give mean discharge for periods indicated.

Monthly discharge of Umatilla River near Umatilla, Oreg., for the year ending
September 30, 1922

Discharge in second-fest

Run-off in
Month acre-feet
Maximum | Minimam { Mean

(€12 70] o7 S a 60 3,690
November. - ———— 1,120 50 241 14, 300
5, 340 465 1,160 71, 300
42, 275 16, 900
2,790 26 734 40, 800
2, 14 753 46, 300
5,370 1,180 2, 860 170, 000
3,140 370 1,640 101, 000

450 14 122 7
37 14 25.8 1, 580
August._.... - ——— cm—— 41 1.3 24.9 1, 530
September. I 33 0 12.5 744
The year-.........-- 5, 370 0 656 475, 000

¢ Estimated.
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McKAY CREEK NEAR PENDLETON, OREG. |

Location.—In sec. 34, T. 2 N, R. 32 E., at proposed dam site 5 miles south of
Pendleton, Umatilla County

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—OQOctober 31, 1918, to September 30, 1922; also May 23
1903, to July 6, 1904, at a station 4 miles downstream, in section 8.

Gaae.—Vertical staff in pool near ditch head gates; read by Harry Jones.

DiscEARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTRoL.—Concrete diversion dam at dam site, fairly perma-
nent. Changes in head gate of small canal will affect stage-discharge rela-
tion only during irrigation season.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 3.35 feet
during night of April 7 (discharge, 2,000 second-feet). No flow at times.

1903-4; 1919-1922: Maximum discharge recorded, 3,250 second-feet Feb-
ruary 10, 1921; no flow at times.

Ice.—Stage-discharge relation not affected by ice.

DiveRsioNs.—A considerable number of small ditches divert above statlon,
using practically all summer flow.

RecuLaTION.—None.

Accuracy.—Stage-discharge relationpractically permanent. Rating curve fairly -
well defined below and poorly defined above 1,400 second-feet. Gage read
to hundredths once a day. Daily discharge ascertained by applying daily
gage height to rating table. Records good. ’

Discha rge measurements of McKay Creek near Pendleton, Oreg., during the year
ending September 30, 1922
AN

[Made by A. E. Perry, water master for Umatilla County]

Gage Dis- Gage Dis-
Date height charge Date height charge
Feet Sec.-ft. Feet Sec.-fl.
Feh. 10 0. 60 67 1.16 249
.70 90 1.15 238
1. 50 408 39 34.3
1. 66 541 16 ¢3.8
1.83 592

@ Weir measurement.
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Daily discharge, in second-feet, of McKay Creek near Pendleton, Orey., for the year
ending September 30, 1922

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

370 43 19 49 750 518 43

345 41 19 49 950 582 39

295 36 27 721 1,030 550 35

246 33 36 82| 1,340 550 23

202 33 33 97 990 648 22

5 156 33 39 89 830 582 25

140 30 94 103 | 1,250 518 30

124 33 41 94| 1,840 425 35

106 33 69 106 | 1,070 370 39

‘94 39 59 156 750 320 53

130 41 69 136 6156 280 53

156 44 69 134 550 275 51

5.8 345 36 69 140 455 300 44

6.0 270 33 57 206 398 320 36

7.0 210 30 59 226 398 345 30

8.0 180 27 69 194 370 345 26

8.0 156 26 94 156 345 345 19

8.0 130 19 140 180 320 320 15
9.1 124 19 137 202 370 280 9.1
8.0 109 26 124 262 518 246 7.0
8.0 94 27 112 425 950 206 5.5
10 89 26 109 560 | 1,200 173 4.5
23 O 69 76 23 94 550 950 153 4.0
183 69 22 89 455 715 140 4.0
280 61 33 79 398 716 137 3.5
270 59 39 76 320 750 118 3.5
320 59 41 69 295 648 103 3.0
300 56 41 57 345 518 89 3.0
485 49 P . 398 518 74 3.0
456 49 24 518 518 57 3.0

46 22 680 |cmcmeen - ) O RO

NotE.—Stream bed practically dry during October and July 2 to September 30. Braced figure gives

estimated mean discharge for period indicated.

Monthly discharge of McKay Creek near Pendleton, Oreg., for the year ending
September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. 0 0 0

November 456 83.3
................ 370 46 148 9, 100
44 19 3L.7 1,950
140 19 71.7 3,980
688 49 247 15,200
1,840 320 754 44, 900
648 51 304 18, 700
53 3 22.4 1,330
3 0 .1 [
August 0 0 0 0
September. .. 0 0 0 0
The year 1,840 0 138 100, 000
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MoKAY CREEK AT MOUTH, NEAR PENDLETON, OREG.

3

LocatioN.—In NW. 1{ SE. 14 sec. 8, T. 2 N., R. 32 E,, at bridge one-fourth
mile above Umatilla River, 214 miles west of Pendleton, Umatilla County,
and 414 miles downstream from gaging station at dam site.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 19 to September 30, 1922.

Gage.—Vertical staff gage fastened to log just above bridge; read by Fred Prige.

DIsCHARGE MEASUREMENTS.—Made by wading, from bridge at gage, or from
another bridge 2 miles upstream, correcting for diversions.

CHANNEL AND CONTROL.—Banks are high and not subject to overflow. Tlhe
section at bridge is pool at low stages but there is an eddy near left bank
at high stages. Below bridge, the stream divides into two channels sepa-
rated by a gravel bar; the main channel being against the right bank. Con-
trol is at a gravel riffle 50 feet below bridge and is subject to change.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
6.2 feet on April 22 (discharge, 1,170 second-feet); minimum stage, 3.18
feet at time of measurement on June 29 (discharge, 2.3 second-feet).

Diversions.—Numerous ditches above station divert practically entire summer
flow, but at this point there is a constant flew of about 3 second-feet from
springs or return water.

RecuLaTiION.—None.

Accuracy.—Stage-discharge relation permanent April 19 to June 30. Rating
curve fairly well defined. Gage read to hundredths once a day; gage-height
record, July 1 to September 30 unreliable. Daily discharge ascertained by
applying daily gage height to rating table. Records fair.

Discharge measurements of McKay Creek at mouth, near Pendleton, Oreg., during
the year ending September 30, 1922

Gage Dis- _ Gage | Dis-
Date Made by— height | charge Date Madse by height | charge
Feet | Sec.ft. Feet | Sec..ft.
Mar. 31 | A. E, Perrye____...... 5,34 771 June 21 E. POITY e c3.32 13.1
Apr. 19 do 5.20 | 592 29 Canﬁeld and Perry....| 3.18 2.3
May 11 |..... {1/ S, 4.50 243 Aug. 3| A.E rry - 3.0
June 2 |.._.. A0« e 3.60 35.0

¢ Water master for' Umatilla, County.

» Measurement made at bridge 2 mlles upstream and correeted for diversions.
¢ Qbserver’s reading.

d Estimated.

Daily discharge, in second-feet, of McKa ‘%C’reek at mouth, near Pendleton, Oreg., for
the year ending September 30, 1922

Day Apr, | May | June Day Apr. | May | June Day Apr. | May | Yune

1 530 49 182 9.3
2 585 37 182 4.6
3. 530 27 154 3.2
[ SR 530 18 129 6.6
R R 585 18 129 3.9
6. 585 18 1056 3.2
/SR SO 530 18 84 ‘3.2
8. 476 37 84 2.9
9 375 37 65 2.9
10n e eeeeeee| 326 49 65 2.9
2 Q. S— [ 2 .
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Monthly discharge of McKay Creek at mouth, near Pendleton, Oreg., for the year
ending September 80 1922

) Discharge in second-feet -
Run-off in
Month acre-feet
Maximum | Minimum [ Mean
730 17, 400
284 17, 500
21.6 1, 280
e3.0 184
August ._______ et m e m e o m o oo | 2 e | <o m a3.0 184
September. . —ce.____ e e m | e e e a3.0 179
The Perioda m oo — . 36, 700
a Estimated.

BIRCH CREEK NEAR PILOT ROCK, OREG.

Location.—In SE. 1f see. 15, T. 1 N., R. 32 E,, at Guderian ranch, 6 miles
downstream from Pilot Rock, Umatilla County, and 8 miles southwest of
Pendleton.

DrAINAGE AREA.—Not measured.

RECORDS avarLaBLe.—October 1, 1919, to September 30, 1922.

GaeE.—Vertical staff gage installed February 13 on right bank 50 feet above
bridge, 400 feet west of Guderian ranch house. Vertical staff above diver-
sion dam in SE. 14 sec. 22, 1 mile above Guderian ranch, used prior to that
date. Gage read by Howard Guderian.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and small boulders; fairly
permanent. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.0 feet at
6 a.m. April 8 (discharge, 790 second-feet); no flow at times.

1920-1922: Maximum stage recorded, 3.80 feet at old gage April 13, 1920
(discharge, 1,270 second-feet) ; no flow at times.

Ice.—Stage-discharge relation may have been affected by ice during January H
discharge estimated by study of records of flow at other stations.

Drverstons.—Several small ditches divert water above station and use practi-
cally all the summer flow.

ReeuLaTron.—None. )

Accuracy.—Stage-discharge relation for both gages permanent. Rating curve
for upper gage fairly well defined and for lower gage well defined. Upper
gage read to half-tenths once a day; lower gage to half-tenths twice a day. *
Daily discharge ascertained by applying daily or mean daily gage height to
rating table. Records for upper station fair; for lower station good.

Discharge: measurements of Birch Creek near Pilot Rock, Oreg., during the year
ending September 30, 1922

[Made by A. E. Perry, water master for Umatilla County]

Date h%?g et Discharge Date ]g?ggtft Discharge
Feet Sec.-ft. Feet Sec.-ft.
Feb. 13.. 0.51 27.6 1.51 218
.70 54 1.60 263 -
1.06 123 53 29.8
—_—— 1.13 123 33 11.0
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Daily discharge, in second-feet, of Birch Creek near Pilot Rock, Oreg., for the year
ending September 30, 1922

Day Nov. | Dec. | Feb. | Mar. | Apr. | May | June
15| 194 12 28 196
15 { 226 19 34 223
15| 133 19 38 285
12 80 19 38 480
12 80 19 54 390
12 52 19 38 372
12) 52 28 51 372
12 52 28 51 745
12 52 28 46 480
12 45 28 70 390
12 45 28 54 302
12 70 28 54 223
0 80 24 54 183
0 133 26 78 183
0] lo4 26 91 170
33 80 120 91 170
33 80 67 84 170
12| 60 54 78 146
12 45 54 87 146
12 39 51 87 223
12 23 46 124 442
12 12 38 146 700
80 9.0 38 158 620
104 6.5 38 146 500

15 36 146 460
80 19 32 124 460
80 15 38 105 460
70 15 28 105 372
70 ¥ T PO, 109 285
19 |oceoeees 142 253
23 170 |eamecone

Norg.—Discharge estimated Nov. 1-3. No flow Oct. 1-31 and June 24 to Sept. 30.

Monthly discharge of Birch Creek near Pilot Rock, Oreg., for the year ending
September 30, 1922

Discharge.in second-feet
Raun-off in
Month acre-fest
Maximum | Minimum | Mean
October .__._._...... e m—n———————— 0 0 0 0
November.. PR » 104 0 3.2 1, 860
226 6.5 60. 4 3,710
. a25 1,540
120 12 35.4 1,970
170 28 86. 5 5, 320
745 146 347 20, 600
500 38 229 14,100
105 0 25.5 1, 520
0 Y] 0 0
¢ 0 0 0
September e e mmm 0 0 0 0
The year 745 0 69.9 50, 600

e Estimated.
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BIRCH CREEK AT RIETH, OREG.

Locarion.—In NW. 14 see. 13, T. 2 N., R. 31 E., one-fourth mile above Umatilla
River, 1 mile south of Rieth, Umatilla County,and 8 miles below gaging
station at Guderian ranch.

DraiNagE AREA.—Not nreasured.

RECORDS AvAILABLE.—May 1 to August 31, 1921; March 1 to July 31, 1922.

GageE.—Vertical staff on right bank 200 feet below footbridge; read by W. H.
Harrison.

CHANNEL AND coNTROL.—Bed composed of gravel; channel straight; current
swift; no well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded for period, March 1 to July
31, 1922, 4.35 feet April 22 (discharge, 705 second-feet); no flow July 15-31.

DivErsioNs.—Numerous ditches above station divert practically all the summer
flow.

ReauLaTioN.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve
fairly well defined. Gage read to hundredths once a day; gage difficult
to read above low stage because of large fluctuation of water surface. Daily
discharge ascertained by applying daily gage height to rating table. Records
good except for days when discharge exceeded 150 second-feet, for which
they are fair.

Discharge measurements of Birch Creek at Rieth, Oreg., during the year ending
September 30, 1922

: . Gage | Dis- - Gage | Dis-
Date Made by height | charge || Date Made by: height | charge

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

Feb. 17| A.E. Perrye __.__..._. (%) 61 May 11 | A.E. Perry.coceenveaa- 2.67 170
Mar. 3 |---- do.eoo._ - 1.72 37.5 || June 2 {4 [ I 1.65 23.0
21 |eeem-do. . - 2.33 121 21 ... L (VS 1.50 9.7
30 |emeen A0 - 2.43 125 29 | Canfield and Perry ....; 1.20 1.0

& Water master for Umatilla County. >(age gone.

Daily discharge, in second-feet, of Birch Creek at Rieth, Oreg., for the period
March 1 to July 381, 1922

Day Mar. | Apr. | May | June | July Day Mar | Apr. | May | June | July
30 182 305 46 1.0 156 335 | 38
30 200 320 36 .8 156 365 | 33
33 268 820 30 .8 138 320 26
418 452 36 .7 138 230 | 21
320 452 21 .7 220 220 | 15
280 435 19 .7 452 210 | 10
43 320 452 17 i} 705 156 7.3
665 400 17 .5 525 134 5.5 0
382 320 12 .5 488 111 4.4
350 191 14 4 365 105 2.4
280 156 126 .2 452 96 L7
53 220 164 105 .2 418 82 1.4
59 191 191 82 .1 382 77 1.0
53 182 280 56 .1 77 1.0
7 164 320 43 0 320 Z}i 1.0

Nortg.—Braced figures give mean discharge for periods indicated.
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Monthly discharge of Birch Creek at Rieth, Oreg., for the period March 1 to Jul
3 22

b

B S v

Discharge in second-feet

Run-off i
Month acre-feet |
Mazimum | Minimum [ Mean |

B

1) S SO 94.3 5,800
705 138 323 19, 200
452 64 239 14,700 .
126' Lo| ‘“27.6 1,640
1.0 0 23 14

UMATILLA PROJECT FEED CANAL NEAR ECHO, OREG.

LocatioN.—In SW. Y4 sec. 22, T. 3 N., R. 29 E,, one-fourth mile below head
gate at United States Bureau of Recla.matlon diversion dam on Umatllla.
River and 2 miles above Echo Umatilla County.

RECORDS AVATLARLE.—October 1, 1920, to September 30, 1922,

Gage.—Vertical staff on right bank 60 feet above concrete dam just below first
waste gage in canal. Gage read by L. M, Hills, ditch rider for United States
Bureau of Reclamation.

DiscHARGE MEASUREMENTs,—Made at footbridge across concrete-lined sectlon
of canal half a mile below gage.

CHANNEL AND coNTROL.—Gage is at earth section of canal just above concrete
dam having five piers. At middle of dam is a gate, 2 feet wide, of rem ovable
2-inch planks, the top of which is 0.33 foot below crest of dam.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.00 fee‘b
March 11 to April 11 (discharge, 315 second-feet); canal dry at times,

Accuracy.—Stage-discharge relation changed some time prior to April 28; change
probably occurred during summer when canal was dry. Rating curve well
defined. Gage read to hundredths once a day and also after making changes
at head gate. Daily discharge ascertained by applying daily or mean daily
gage height to rating table, or for days of considerable fluctuation by
averaging the discharge for intervals of a day. Records prior to Mareh 1,
good; after that date, excellent.

Umatilla project feed canal diverts from right bank of Umatilla River at
diversion dam. The water is carried to Cold Springs Reservoir from which it
is released during the irrigation season. !

Discharge measurements of Umatilla project feed canal near Echo, Oreg., during the
year ending September 30, 1922

Gage Dis-
Date Made by— height | charge

Feet Sec.-ft.
Apr.28 | C.N. Taylore . imacaeeee 1.66 232
June26 | Canfield and Crockera - 47 42.3

a Engineer, United States Burean of Reclamation.
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Daily discharge, in second-feet, of Umatilla project feed canal near Echo, Oreg., for
the year ending September 30, 1922

Day Nov. | Dee. | Jan. | Feb. | Mar. { Apr. | May | June | July
\
|

U 924 | 107 eeeeeee. 20| 35| 961
207 - 252 | 115 1LL000 200 315| 212
3.0 = 266 | 121 | o 207 | 315 283

4 - 27| 124 so4|  315|  2s5 ¢
O 27| 181 80| 306| 35| 202
6. 270 | 136 f 58| 306! 315| 200
7. 20| 981 | 1451 308| 315| 985
8 20 285 148 ! ........ 308 316 285
9 20| 202| 155 |- 310 | 315| 285
F T 20| 292| 182 20| 313 315| 285
1 20| 202 114 66| 315| 315] 285
12 20 301| 168 70| 35| 263| 274
W3 20| 304| 145 20| 315| 206| 266
14 2| 304 67 0| 315 74| 22
15T 20| 308 33 77| 315 B U8
16 20| 308 24 19 315 87| 248
17 20| 308 24 55| 315| 107| 266
18 201 308 24| 177| 351 15| 27
19 20| 203| ... 25| 315] 15| 981
20 20 56 | 266 | 35| 138] 285
. D — 7Y 24| 315 161| 202
20| 38|01 285 | 315| 166 292
23 20 33 50| 285| .315| 166| 202
2477 20 33 70| 66| 35| 17| 202
2 T 20 3 70| 181| 315| 1903| 202
2. 20 33 35| 205 9292
123 33 315| 222 202
Y S 107 59 315 235 | 292
29 115 79 315| 29| 20
___________________________ 157 94 35| 248 292
31 99 316 | oo 202

NoTE.—Canal dry on days for which no discharge is given.

Monthly discharge of Umatilla project feed canal near Echo, Oreg., for the ye a
ending September 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
157 0 30.1 1,790
308 33 193 11,900
174 ] 5,180
292 0 119 6,616
315 202 311 19,106
315 74 222 13,200
292 248 281 17,300
292 38 164 9,760
44 ] 3.26
315 0 118 85,000

Note.—Canal dry during months for which no record is given.
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ECHO MILL TAILRACE AT ECHO, OREG. ]

Locarion.—In NW, 1/ sec. 16, T. 3 N., R. 29 E., 100 yards west of Echo mill
and 200 yards west of head gate on Uma,tﬂla project feed canal at Echo
Umatilla County.

REecorps AvAILABLE.—October 1, 1920, to September 30, 1922.

Gage.—Inclined staff 150 feet below ouflet of tunnel under main-line track of
Oregon-Washington Railroad & Navigation Co. Prior to April 4, Uni
States Bureau of Reclamation gage at outlet of tunnel was used. Both gages
read by Levi Hills, ditch rider for United States Bureau of Reclamation.

DiscHEARGE MEASUREMENTS.—Made by wading or from strut across channel 15
feet below tunnel outlet.

CHANNEL AND cONTROL.—The channel is of earth and banks are high. Somé
aquatic growth appears in channel during summer.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.44 feet at time of dls¢
charge measurement April 28 (discharge, 40.5 second-feet); channel dry at
times.

1920-1922: Maximum discharge recorded, that of April 28, 1922; no ﬂow
during several periods.

Accuracy.—Stage-discharge relation for both gages practically permanent;
affected by moss July 1-3. Both rating curves fairly well defined. Gage
read to hundredths once a day and time noted when water was turned in or
out. Daily discharge ascertained by applying daily gage height to rating
table except July 1 when gage height was applied indirectly. Records' fair,

Water diverted from the Umatilla project feed canal is used for power in the
Echo flour mill or wasted into tailrace or occasionally into spillway at that poini
and returned to Umatilla River one-fourth mile below gage. The flow at gage
is not subject to diurnal fluctuation.

Discharge measurements of Echo mill tailrace at Echo, Oreq., during the year endmg
September 30, 1922

. Gage | Dis- . Gage | Dis- |

Date A Made by— height | charge Date Made by- height | charge
Sec.-ft. Feet | Sec.ft)

25.7 || May 17 | C. N. Taylorcceeuco. 1.08 33.0

33.9 || June 26 Canﬁeld a.nd Crocker_.| 1.18 12.6

40.5 28 ocee- {6 (I .80 5.4

33.3 July 1| C.N., Taylor caceacea | .93 6.0

30. i

Nore.—Taylor and Crocker are engineers of United States Burean of Reclamation,
79564—261—wsp 554——3 i
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Daily discharge, in second-feet, of Echo mill tailrace at Echo, Oreg., for the year
ending September 30, 1922

Dav Nov. | Dec Jan, | Feb. | Mar, Apr. | May { June | July

26 26 26 30 31 35 5.0

30 26 34 30 31 36 5.0

30 26 |emecmeae 34 30 28 36 5.0

30 26 | 30 34 28 36 |oeeeenna

30 26 30 34 33 1 S —

30 30 34 35 36 .1 S .
30 30 34 36 33
34 30 34 36 35
34 26 34 30 35
34 30 34 32 40
34 1 I 34 32 40
30 26 34 33 40
34 26 |eeevnnan 34 33 31
12 34 33 30
34 {o-- 34 33 30
34 34 35 30
2 34 34 36 30
k7] 26 34 35 29
34 . 26 34 32 31
. 34 26 34 32 30
21 34 26 34 32 29
22 26 26 34 32 29
23 [ b ) S 26 36 32 29
24 26 26 36 36 29
25 26 26 36 35 28
26 26 26 36 33 29
27 ) 26 [ocmeeeee 26 34 . 36 30
28. 26 26 26 34 40 30
29 26 26 3 32 30
30 26 26 34 31 30
31 26 30 30

Note.~No flow on days for which no record is given. No gage-height record Nov. 8-27 but
entire flow in Umatilla project feed canal returned to Umatilla River either through tailrace or spillway
at that point, discharge from feed canal record. Discharge estimated July 2 and 3.

Monthly discharge of Echo mill tailrace at Echo, Orey., for the year ending Septem-
ber 30, 1922 ’

’

Discharge in second-feet
Run off in
Month ’ acre-feet
Maximum | Minimum | Mean

NOVOImMDeI oo et ccmemc e cccmc e cmc o cccen cavma— 26 0 15.9 946
December 34 12 29.5 1, 810
January 30 0 11.5 707
1 ebruary 26 0 10.2 566
March 36 26 33.6 2,070
April 40 30 33.3 1,980
AY cmcmmmccmne e rc e anaen s ——— 40 28 314 1,830
JUNC e e e e mm e 36 5.5 25.0 1,490
July 5.0 0 0.5 30
Thye ear 40 0 15.9 11, 500

Note.—Tailrace dry during months for which no record is given.
WESTERN LAND & IRRIGATION CO.’S CANAL AT ECHO, OREG.

Location.—In SE. ¥/ sec. 17, T. 3 N, R. 29 E,, at rectangular timber weir, half
a mile below turn out to Allen Canal, 1 mile below head gate on Umatilla
River, and 1 mile southwest of Echo, Umatilla County.

RECORDS AVAILABLE.—May 10 to July 31, 1921; April 1 to June 30, 1922. A
few discharge measurements in 1905 and 1906.
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Gage.—Vertical staff gage on right wing wall of weir; read by G. S. Sherman.

DiscHARGE MEASUREMENTS.—Made from footbridge half a mile upstream just
below-turn outto-Allen Canal. . )

CHANNEL AND CONTROL.—Canal is in earth section. Control for gage is 16-foot
rectangular weir having 2-inch crest. _

EXTREMES OF DISCHARGE.—Maximum stage recorded during period April 1 to
June 30, 1922, 2.78 feet May 18 and 19 (discharge, 284 second-feet); no
flow April 30.

1921 and 1922: Maximum stage recorded, that of May 18 and 19, 1922;
no flow at times.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to hundredth once daily. 'Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records good.

|

Head gate is situated in NE. 14 sec. 21, T. 3 N,, R. 29 E,, on left bank of|
Umatilla River. A portion of flow may be turned into Allen Canal half a mile|
below head gate and into Pioneer & Courtney Canal one-fourth mile below gage.
During the irrigation season of 1922 the amount of water turned into Allen
Canal was about as follows: April 11-30, 225 acre-feet; May, 1,330 acre-feet;
June, 1,840 acre-feet. ‘

The following discharge measurement was made by Canfield and Crocker:

June 28, 1922: Gage height, 1.91 feet; discharge, 136 second-feet. 3

Daily discharge, in second-feet, of Western Land & Irrigation Co.’s canal at Ech(r,;
Oreg., for the period April 1 to June 30, 1922

Day i | Apr. | May |.June J‘: «-Pay | Apr. | May | June Day Apr. | May June‘
71| ost| 23| 50| 267| 180 BL] 20| 7
71 259 227 57 267 211 150 267
65 259 227 57 267 160 150 259 8
43 243 227 78 267 167 150 259 10
54 243 259 101 267 160 196 276 7
74 259 259 98 267 143 219 8
74 259 219 93 267 141 219 259 1
47 267 243 131 284 141 219 243 121
50 267 219 131 284 146 219 235 1
50 259 203 131 259 153 0 a4 IJ

Monihly discharge of Western Land & Irrigation Co.’s canal at Echo, Oreg, for thd'
year ending September 30, 1922

\
\
Discharge in second-feet I
- d
Month Rs:cl?e-ofge? ‘
Mazximum | Minimum |{ Mean }
1
April 219 0 106 6,310"
May. : a——- 284 65 255 15,
June. . ———— 257 13 157 9, 34
The period. R S 31,%

1
MAXWELL CANAL REAR HERMISTON, OREG.

LocaTioNn.—In SW. 14 see. 20, T. 4 N:, R. 28 E., 2.34 miles below head gate on:
Umatilla River and 3-miles southwest of Hermiston, Umatilla County..
RECORDS AVAILABLE.—March 18, 1921, to September 30, 1922.
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GagE.—Vertical staff and float gage in stilling well 200 feet below second waste-
way into Umatilla River. Read by W. H. Starr for United States Bureau
of Reclamation.

DiscuARGE MEASUREMENTS.—Made from foot plank 100 feet below gage.

CHANNEL AND coNTROL.—The canal is concrete lined and is straight between
gage and measuring section; control is permanent except when affected by
aquatic growth.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.22 feet June
6 and 7 (discharge, 86 second-feet); canal dry during winter.

1921-22: Maximum discharge recorded 96 second-feet May 24 and 25,
1921; canal dry during winter.

Accuracy.—Stage-discharge relation changed during winter. Rating eurve used
during October fairly well defined. Rating curve used after April 1 well
defined above and extended below 20 second-feet. Gage read to hundredths
once a day and also after making change at head gate. Daily discharge
ascertained by applying daily mean daily gage height to rating table.
Records good except for days when discharge was less than 20 second-feet
for which they are fair.

Mazxwell Canal diverts from right bank of Umatilla River at diversion dam in
SW. ¥4 sec. 28, T. 4 N., R. 28 E. The water is used for irrigation on the Uma-
tilla project of United States Bureau of Reclamation.

Discharge measurements of Mazwell Canal near Hermiston, Oreg., during the year
ending September 30, 1922

. Gage Dis- - Gage | Dis~

Date Made by height | charge || 1ate Made by , height | charge
Feet | Sec.-fi

Oct. 5 May 26 | C. N 'I‘aylor 2.26
Apr. 20 June 8 {-o...40 ooo._ 3.06 Vi
25 27 2.92 71
May 10 |.. - July 11 1.98 29

15 |oaees O T 82

Norte.—Taylor and Crocker are engineers of United States Bureau of Reclamation.

Daily discharge, in second-feet, of Maxwell Canal near Hermiston, Oreg., for the year
ending September 30, 1922

Day Oct. | Apr. | May | June { July | Aug. Day Oct. | Apr. | May | June | July | Aug.
15 6.2 81 80 58 15| 10 80 47 27 6.2
15| 6.2 83 80 57 15| 10 80 49 24 6.2
15| 6.2 83 80 57 15 1 12 81 56 24 7.7
15| 8.8 83 82 37 15 | 18 81 58 24 7.7
15|11 83 84 25 15 | 22 79 60 27 7.7
15| 10 73 86 34 15 | 22 79 66 25 7.7
15 | 10 76 86 33 15 ] 26 80 68 28 6.2
15111 70 84 29 15| 33 78 9 26 6.2
15 112 68 77 20 15| 43 81 66 27 6.2
15112 68 72 29 15 { 66 65 69 29 6.2
15 ] 10 72 76 29 15 ] 67 43 68 22 |eoaaae
21|10 80 72 25 15 70 64 61 20 jemeaee
21|10 75 64 27 15 70 78 66 b 3 Pow—
21110 80 51 15 {76 80 58 b I
15|10 81 43 26 1578 80 54 24 |iaaees

15 80 24

NotE.—Canal dry on days for whic h no discharge is given.
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Monthly discharge of Maxwell Canal near Hermiston, Oreg., for the year endmg
September 30, 1922

Discharge in second-feet

Run-off in
Month ' acre-feet |

Mazimum | Minimum | Mean

21 15 15.6 933
78 6.2 25.2 1, 5

83 43 76.3 4, 690
86 43 68.1 4,050
58 20 29.7 1,830
26 0 9.02 555

NoteE.—Canal dry during months for which no discharge is given.

WEST DIVISION MAIN CANAL NEAR UMATILLA, OREG.

LocatioNn.—In SW. 1 sec. 28, T. 5 N., R. 28 E., just below head gate at United
‘States Bureau of Reclamation dwersmn dam on Umatilla River, and 3
miles above Umatilla, Umatilla County.

Recorps avaiLaBLE.—March 17, 1921, to September 30, 1922.

G age.—Vertical staff gage in stilling well just below head gate. Read by United
States Bureau of Reclamation ditch rider.

DiscHARGE MEASUREMENTS.—Made from footbridge 2 miles below intake and
just below Umatilla spillway. .

CHANNEL AND coNTRoOL.—Canal is concrete lined; stage-discharge relation serl-
ously affected by aquatic growth during summer.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 164 sec~
ond-feet June 10-14; canal dry at times.

1921-22: Maxxmum discharge recorded, 164 second-feet May 1619, 1921
and June 10-14, 1922; canal dry at times.

Accuracy.—Stage-discharge relation unstable during most of year owing to
growth of aquatic plants. Fairly well defined rating curves used October 1
to December 19 and February 13 to June 12; indirect shifting-control method
used thereafter. Gage read to hundredths once a day. Daily discharge
ascertained by applying directly or indirectly, daily gage height to ratlng
table. Records good.

. Main Canal diverts water from left bank of Umatilla River at United States
Bureau of Reclamation diversion dam for irrigation on the western division of
the Umatilla project of the United States Bureau of Reclamation. Part of the
area was formerly irrigated by the Oregon Land & Water Co.’s ditch which
diverted water from left bank of Umatilla River 1 mile below the present
United States Bureau of Reclamation diversion dam.

i
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Discharge measurements of West Division Main Canal near Umatilla, Oreg., dir-
ing the year ending September 30, 1922

Gage Dis- _ Gage | Dis-
height | charge || D3té Made by height | charge

Feet. | Sec.ft. ) ‘Feet | Sec-ft.
3.10 27.1 |- dune 27| Cdhfleld'and ‘Taylor... 4.4 131
3.76 78 July 190 | C. N. Taylor.. 4.87 -120
3.77 79 d 4.65 113
4.43 111 5.20 146
4.65 125 5,20 123
4. 68 124 5. 20 121
4.90 133 5.10 102
4.90 134

e Engineer, U. 8. Bureau of Reclamation.

Nore.—All measurements were made below Umatilla spillway except that of Oct. 5 and the first on
of Sept. 1. Gage height is observer’s daily reading except on June 27, when gage was read at time of
measurement. Umatilla spillway open Aug. 30 to Sep¢. 15.

Daily discharge, in second-feet, of West Diviston Main Canal near Umatilla, Oreg.,
for the year ending September 30, 1922 :

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

) S 48 79 56 114 133 114 120 147
SO 27 acccccna|onmmm—an 79 56 114 133 114 122 141
- T, P72 I M, 79 56 114 133 112 122 150
L SR, b7 () PR - 79 72 122 133 114 122 144
5 27 79 72 125 147 114 122 141
b7 P P 79 76 1256 158 116 120 147

27 79 76 122 158 120 120 147

33 79 76 122 158 122 120 136

33 79 76 120 133 120 120 141

33 |.- . 79 76 122 164 122 120 141

5 20 PR ORI 79 74 122. 64 125 120 141

33 38 |oeeeae 82 76 122 64 125 120 138

33 38 54 82 72 122 164 120 120 141

33 38 54 82 76 122 164 120 120 128

33 38 54 44 76 126 152 120 120 125

3]\ 38 54 44 76 125 147 109 112 99

33 38 54 76 126 125 114 112 104

33 38 54 4 75 125 1256 114 112 104

33 38 64 44 76 125 122 112 112 104

1 2 R 64 76 128 122 112 112 104

33 84 | e 76 128 141 112 112 104

33 |amemaae 684 46 76 136 144 112 114 104

33 72 50 76 136 144 112 114 102

i 8 R, 72 50 76 136 136 112 114 102

33 72 50 84 136 133 109 114 102

b5 2 R 72 54 82 138 130 112 120 102

33 72 54 112 136.| .. 133 109 126 102

33 |ereaamn 72 54 112 136 13377 114 1250 102

33 ———— 54 |+ 112 136 128 | © 112 128 102

33 2 54 112 132 128 114 154 102

33 ——— 54 feeameas 132 |emceaan 114 152 [eccmenne

Nore.—Canal dry on days for which no discharge is given.
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Monthly dzscharge of West Division Main Ganal near Umatilla, Oreg., for the year
ending September 80, 1922

Discharge in second-feet .
Run-off in
Month acredeet
Maximum | Minimum | Mean

October 48 27 32.3 1,990
DECEMDOL «ecee e e e e e e a e 38 0 9.8 693
February 72 0 36.1 2, 000
March 82 1] 59.8 3,680
April__._ ——— 112 56 78.8 4, 690
AY e 136 114 126 7,750
June__. 164 122 142 8, 450
July ... 125 109 115 , 070
August.____. 154 112 121 , 440
September.... 150 99 122 7,260
The year 164 0 70.3 50, 900

Note.~Canal dry during months for which no discharge is given.
“JOHN DAY RIVER BASIN
JOHN DAY RIVER AT McDONALD, OREG.

Locarion.—In NW. }{see.1l, T. 1 N., R. 19 E., at ferry at MeDonald post
office, Sherman County, half a mile below mouth of Rock Creek, 16 miles
above junction with Columbia River, and 18 miles southwest of Arlingtan.

DRAINAGE, AREA.—7,800 square miles.

REcoRDSs ‘VAILABLE —December 16, 1904, to September 30, 1922. ,

Gage.—Inclined staff in two seetions on left bank, 183 feet above ferry cable;
read by William G. McDonald and W. G. Stofer.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CoNTRoL.—Bed composed of clean gravel and sand; shifts slightly.
Banks high. One channel at all stages.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 8.3 feet April
23 and morning of April 24 (discharge, 16,400 second-feet); minimum stage
recorded, 1.2 feet September 19-30 (discharge, 117 second-feet).

1905-1922: Maximum stage recorded, 10.38 feet February 6, 1907 (dis-
charge, 22,800 second-feet); minimum stage, 1.02 feet September 8-11, 1915
(discharge, 63 second-feet).

A flood, probably in 1894, is said to have reached a stage of 12.8 feet
(discharge estimated from extension of rating curve, 33,000 second-feet).

Ice.—8Stage-discharge relation affected by ice.

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

RecuLaTION.—None. B

Accuracy.—Stage-discharge relation changed probably February 17. Both
rating curves well defined below 10,000 second-feet. + Gage read to half-
tenths twiee a day Oectober 1 to January 22. Gage-height record January 23
to July 22 of doubtful aceuracy. Daily discharge ascertained by applying
mean daily gage height to rating table except as noted in footnote to daily-
diseharge table. Record good October 1 to January 22 and poor thereafter
because of doubtful gage-height record.
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Discharge measurements of John Day River af McDonald, Oreg., during the yéar
ending September 30, 1922

Date Made by— hgiﬁet ohlz,ge
Feet | Sec.-fi.
Apr. 18 | K. N. Phillips.. 4.42 4,000
Sept. 19 | G. H. Canfield. .. L22 130

Daily discharge, in second-feet, of John Day River at McDonald, Oreg., for the year
ending September 30, 1922

Day Oct. | Nov. | Dec. Jan. | Feb. | Mar. | Apr. | May | June | July- | Sept.
300 | 344| 1,990 | 1,820 | 955 5,500 | 8,500 | 5500 1,070
300| 330| 600| 1L,050| 910 6,960 | 8,840 | 6,060 | 1,070
300 330| 7,960 | 1, 775 9,180 | 11,200 | 6,360 | 970
300 365| 2,630 | 910 730 15, 10,500 | 6,660
300 38| 3,000 775| 820 14,700 {10,500 | 6,660 | 020
270 | 400 | 2,460 | 640 1,800 | 13,300 | 10,900 | 6,660 | 870
210 | 415| 2,300 | 555 12,200 { 11,900 | 7,260 | 870
270 | 438 | 2,140| 598 15,200 | 11,200 | 7,860 | 825
270 | 460 | 1,770 | 685 16,100 | 10,500 | 7,860 | 825
270 | 475 | 1,500 | 730 16,100 { 6,660 | 8500 | 780 150
270 | 438 | 1,380 15,400 | 8,180 | 9,1 735
00 | 1, 800 | 5 150 | 15,400 | 7, 9,180
300 |. 515 1,440 2,000 | 8,500 7,260 | 8,180 | 648
640 | 1,570 1,860 | 5500 | 7,560 | 7,860 | , 605
640 | 3,000 1,860 | 5220 | 9,180 | 7,560 * 525
300 | 6555 | 2,810 |} 600 1,860 | 10,500 | 12,600 | 6,660 | 485
330 | 508 1,990 1,860 | 8,840 [ 13,300 | 4,600 | 445
330| 640 | 1,570 4,960 | 2,000 | 4,000 13,300 | 3,560 | 415
330 | 730 | 1,440 2,000 | 6,060 | 15400 | 3,360 | 415 17
330 | 3,200 1,320 2,630 | 5500 | 15800 | 8,160 | 375 17
1,920 | 1,820 3,160 | 5500 { 16,000 | 2,980 | 375 17
365 | 3,640 | 1,210 | 820 3,160 | 4,960 | 14,700 | 2 375 117
5620 | 1,100 | 820 |l ; g00 | 3,560 | 16,400 | 14,400 | 2460 17
365 | 5100 955 730 (% 4,220 | 15,800 | 14,000 | 2, 17
5100 910| 730 8,180 | 13,300 | 13,300 | 2,150 17
400 4,840 865 820 5,220 | 13,000 | 12,200 | 1,860 o u7
400 3420 820| 820 4,060 | 11,200 | 11,200 | 1,670 17
438 | 2,300 820 820 4220 | 10,500 | 9520 | 1,490 u7
400| 2140 865] 865 520 9 7,860 | 1,320 117
400 | %020 865 910 4000 | 9,520 | 6,360 | 1,170 117
365 775 | 910 4,460 5, 500 - S

Nore.—Stage-discharge relation affected byice Jan. 11-21; mean discharge estimated. Mean discharge
computed from average weekly stage reported by observer Feb. 6-17 and Feb. 19 to Mar. 11. Discharge
taken from discharge measurement Apr. 18. Discharge interpolated June 18 because gage height appeared
to be in error. No gage-height record July 23 to Sept. 18; mean discharge estimated.
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Monthly discharge of John Day River .at McDonald, Oreg., for the year ending
eptember pS‘O 1922

Discharge in second-feet
Run-oft in
Month acre-feot
Maximum | Minimum | Mean
October... . ..cana- ceapnn casel 438 270 328 20, 200
November ...... - 5, 620 330 1,610 95, 800
December e 8, 600 775 2,020 124, 000
Y eemnam 1,320 555 745 45, 800
FODIUALY - oo eoe e e v e e e e 4,960 1,100 61, 100
March. . ___! 8,180 2,850 175, 000
April .___ errea— - emmm—————— L 16, 400 4, 000 10, 500 625, 000
ay- 15, 800 5,500 | 10,800 664, 000
June e oo 9,180 1,170 5,100 304, 000
July ... - 1,070 578 35, 500
Augus! @200 12, 300
T 1 T O A S 117 137 |, 8,150
The year- .ceveecacacccmann ‘r 16, 400 117 3, 000 2, 176, 000
-
T

¢ Discharge estimated.

CAMAS CREEK ABOVE GABL.R CREEK, NEAR UKIAH, OREG.

LocarioN.—In SE. ¥ sec. 4, T. 5 S., R, 32 E., at highway bridge 200 feet above
mouth of Cable Creek and 6 miles east of Ukiah, Umatilla County.

DraAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 1, 1914, tT September 30, 1917; November 1, 1919,
to September 30, 1922,

Gage.—Vertical staff on abutment of inghway bridge.

DiISCHARGE MEASUREMENTS.—Made fr{om highway bridge or by wading.

CHANNEL AND CONTROL.—Bed composhd of rock and gravel; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at
7 p. m. April 21 (discharge, 1,430 second-feet); minimum stage, 1.05 feet,
August 20-31 (discharge, 2.0 second-feet).

1914-1917; 1920-1922: Maximum stage recorded, 4.5 feet May 13 and

14, 1917 (discharge, 1,790 second-feet); minimum discharge, 2 second-feet in
December, 1914, August and September, 1921, and August, 1922.

Ice.—Stage-discharge relation seriously affected by ice; discharge estimated from
study of obserwer’s notes and temperature records.

DiversioNs.—Practically none.

RecuraTioNn.—None.

Accuracy.—Stage-discharge relation jchanged during high water of April 21.
Both rating curves fairly well defined. Gage read to half-tenths twice a
day. Daily discharge ascertained by applying mean daily gage height to
rating table except as explained|in footmote to table of daily dlscha.rge.
Open-water records good, winter records fair.

79564—261—wsp 554——4
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Discharge measurements of Camas Creek above Cable Creek, near Ukiah, Oreg.,
during the year ending September 30, 1922

Gage | Dis- Gage | Dis-

Date , Made by— height | charge Date Made by— height | charge
Feet | .Sec.-ft. . Feet | Sec.-ft.

Apr. 21 | K. N, Phillips....... -| 3.67 951 || Apr. 23 | K. N. Phillips......... 3.63° 902
22 do 3.90 1,150 || June 30 | G. H.Canfield......... 1.36 14.2

Daily discharge, in second-feet, of Camas Creek above Cable Creek, near Ukiah,
Oreg., for the year ending September 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
3.6 17 80 135 750 270 | 14 3.0 3.0
50| 19 94 160 750 205 | 14 3.0 3.0
351 21 110 192 820 270 | 14 3.0 3.0
3.65| 19 130 230 820 0| 11 3.0 4.5
5.0 17 135 270 860 270 | 11 3.0 4.5

* 55
4.4 | 17 135 315 785 250 8.5 4.5 4.5
4.4 | 14 122 420 750 270 8.5 4.5 4.5
50| 14 122 15 530 680 320 8.5 3.0 4.6
3.5 17 135 590 610 320 8.5 3.0 4.5
3.5 16 148 590 610 370 8.5 3.0 4.5
50| 14 160 560 610 345 85 3.0 . 4.5
5.0{ 14 160 590 610 320 6.0 4.5 4.5
7.5 17 176 625 680 270 6.0 4.5 4.5
7.51 17 160 590 715 230 6.0 4.5 3.0
10 14 160 20 15 625 750 212 4.5 4.5 3.0
10 10 148 590 750 195 4.5 4.5 3.0
10 10 148 530 785 195 4.5 4.5 3.0
10 7.5 135 20 502 750 165 4.5 3.0 3.0
10 11 122 502 680 115 4.5 3.0 3.0
5] 17 122 560 680 94 4.5 3.0 3.0
9.0 17 110 610 76 4.5 3.0 3.0
10 25 106 1,140 540 55 4.5 3.0 3.0
7.51 30 100 420 43 4.5 3.0 3.0
7.5 34 90 35 540 420 33 4.5 3.0 4.5
10 30 90 540 20 27 4.5 3.0 4.5
10 | 30 so|f 18 540| 420| 23| 45| 30| 45
10 34 90 03 540 480 21 4.5 3.0 4.5
11 44 100 70 | .680 370 17 4.5 3.0 4.5
14 50 100 m——o——— 90 540 320 14 3.0 2.0 4,5
14 70 90 100 610 295 15 3.0 2.0 4.5
17 feeeeoos 80 .| 110 .| 270 3.0 2 | I S

Note.—8tage-discharge relation affected by ice Dec. 31 to Feb. 26; discharge determined from gage
heights corrected for effect of ice by means of observer’s notes and weather records. Braced figures give
mean discharge for periods indicated.
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Monthly discharge of Camas Creek above
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Cable Creek, near Ukiah, Oreg., for the

RIVER BASIKN

year ending September 30, 1922

Discharge in second-feet
Run-off i
Month. acre-feet
Maximuim | Minimui | Mean

October ..o eecees ———- 17 3.5 7.86 483
November. 70 7.5 22%2 1,320
December 176 80 121 7,440
JanUAry - .o iceaee — 32.7 2,010
February _— 15, 830
Mareh T T FET) I A 312 1,920
April .. T 1,140 135 537 32,000
May. e . 860 270 613 37, 700
June._ 370 14 179 10, 700
JUlY oo s———— 14 3.0 6. 61 406
August .- 4.5 2.0 3.29 202
September ——- 4.5 3.0 3.85 229

The year - 1,140 '; 2.0 131 95, 200

CABLE CREEK N]

LocaTioNn.—In NE. 14 sec. 9, T. 5 8,,
above mouth of creek and 6 miles
DrAINAGE AREA.—Not measured.
RECORDS AvAILABLE.—May 1, 1914, to
to September 30, 1922.
Gage.—Vertical staff on abutment of b
DISCHARGE MEASUREMENTS.—Made frg
CHANNEL AND CONTROL.—Bed compos
shifting.
EXTREMES OF DISCHARGE.—Maximum s
20 (discharge, 328 sccond-feet); mi
28-31 and September 17-23.
1914-1917; 1920-1922: Maximu
(discharge, 590 second-feet); creek
1917.
Ice.—Stage-discharge relation seriously

EAR UKIAH, OREG.

R. 32 E., at highway bridge 1,000 feet.
east of Ukiah, Umatilla County.

September 30, 1917; November 1, 1919,
ridge.
m highway bridge or by wading.

ed of gravel and rock, uneven; slightly

tage recorded during year, 1.65 feet May
nimum discharge, 0.5 second-foot August

m stage recorded, 2.7 feet May 15, 1917
probably dry at times during winter of

affected by ice; discharge estimated fromy

study of observer’s notes and temperature records.

Diversions.—Probably none.
REgULATION.—None.

Accuracy.—Stage-discharge relation ch
of April 21; date of change taken 1

prior to April 1'poorly defined; cur
Gage read to half-tenths twice a
applying mean daily gage height
April 21, after which date:they-are

Discharge measuremenis of Cable Creek

anged some time prior to measurement
irhitrarily as April 1. Rating curve used
ve used after that date fairly well defined .
day. Daily discharge ascertained by
to rating table. Records fair prior to
good.

vear Ukiah, Oreg., during ihe year ending

September 30, 1922
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