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PREFACE

This report was prepared by the Geological Survey in coopera-
tion with the States of Oregon and Washington and with other agen-
cies, by personnel of the Water Resources Division, L., B. Leopold,
chief, under the general direction of E, L., Hendricks, chief,
Surface Water Branch, and F. J. Flynn, chief, Basic Records
Section,

The datawere collected and computed under supervision of dis-
trict engineers, Surface Water Branch, as follows:

K. N. PhillipS.cscceriecieceiersasesrsessrecorsasesscssssrsessnsoscsressssnns Portland, Oreg.
F. M. VeatCh. . iiiiciiinnniretnseiinssieresasiosnsissseesacsssssasnssosassns Tacoma, Wash.
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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS IN OREGON AND LOWER COLUMBIA RIVER BASIN, 1960

SCOPE OF WORK

This volume 1s one of a series of 20 reports presenting records of stage, discharge, and
content of streams, lakes, and reservoirs in the United States during the 1960 water year.
Since 1888, when the United States Geological Survey first studled streamflow in relation
to problems of irrigatlion, similar records have been obtalned at more than 15,500 gaging
stations in the 50 States. On September 30, 1960, the Geological Survey and cooperating
organizations were maintaining 7,300 gaging stations. Partial-record stations for low
flow or for flood flow have been operated at many other points. In addition, discharge
measurements are made at miscellaneous sites. The records for the 1960 water year at
gaging stations, partial-record stations, and miscellaneous sites in the Pacific slope

basins in Oregon and lower Columbla River basin are given in this report.
COOPERATION

Many State, municipal, and private organizations have cooperated with the Geologlcal
Survey 1in this work by elther furnishing or helplng to collect data. Organizations that
suppllied data are acknowledged in station descriptions, and organizations that assisted
in the collection of data through cooperative agreements with the Survey are:

Oregon: State of Oregon, L. A. Stanley, State engineer, and M. K. McIver, chalr-
man, Oregon State Highway Commission; County Courts of Douglas and Morrow Counties;
and the cities of Coos Bay-North Bend, Dallas, Eugene, McMinnville, Portland, The
Dalles, and Toledo.

Washington: State Department of Conservation, Earl Coe, director, and M. G.
Walker, supervisor of the Division of Water Resources; State Department of Fisheries,
M. E. Moore, director; State Department of Game, J. A. Biggs, director; cities of
Goldendale and Tacoma; Klickitat and Skamania County Public Utility Districts; and
Klickitat County.

Assistance in the form of funds or services was glven by the Corps of Englneers,
Department of the Army, in collecting records published herein for 44 gaging stations in
Oregon and 8 in Washington.

Asslistance was also furnished by the Bureau of Reclamation and Bonneville Power Admin-
istration, United States Department of the Interlor.

The following organizations aided in collecting records:

Oregon: Countles of Crook, Deschutes, Jackson, Jefferson, Josephine, Klamath, and
Umatilla; city of Grants Pass; The California Oregon Power Co., Pacific Power & Light
Co., Portland General Electric Co., and Coos-Curry Public Utility District.

Washington: Pacific Power & Light Co. and Washington Public Power Supply System.

1



2 SURFACE WATER SUPPLY, 1960, PART 14
DIVISION OF WORK

The stream-gaging work was done by the Water Resources Division of the Geologlcal Sur-
vey, under the direction of personnel shown in the preface. The date for stations in the

several States were collected and prepared for publication in the district offices listed

below.

State District office Address
OPEON. v vvvvenrennnn. e Portland........... vevev... 1002 N.E. Holladay Street.
Washington.................. Tacoma......covvniienennnnn 207 Federal Building.

Information of a more detailed nature than that published for most of the gaging sta-
tions glven in this report is on file in the district offices listed above. Provisional
records of discharge prior to publication, and other unpublished data concerning the

gaging-station records may generally be obtained from the district office.
DEFINITION OF TERMS AND ABBREVIATIONS

The terms of streamflow and other hydrologlc data, as used in this report, are defined
as follows:

Gaging station is a particular site on a stream, canal, lake, or reservoir where sys-
tematic observations of gage helght or discharge are obtalned. When used in connection
with a discharge record, the term 1s appllied herein only to those gaging stations where a
continuous record of discharge 1s obtailned.

Partial-record station 1s a particular site where limited stream-flow data are collected

systematically over a period of years for use in hydrologic analyses.

Cubic foot per second (c¢fs) 1s the rate of discharge of a stream whose channel is

1 square foot 1n cross-sectional area and whose average velocity is 1 foot per second.

Cubic feet per second per square mile (cfsm) is the average number of cubic feet of

water flowlng per second from each square mile of area drained, assumlng that the runoff
1s distributed uniformly in time and area.

Runoff in inches (in.) shows the depth to which the dralnage area would be covered if
all the runoff for a given time period were uniformly distributed on 1it.

Acre-foot {ac-ft) 1s the quantity of water required to cover an acre to the depth of
1 foot and 1s equivalent to 43,560 cubic feet.

Cfs-day 1s the volume of water represented by a flow of 1 cubic foot per second for
24 hours. It is equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons,
and represents a runoff of 0.0372 inch from 1 square mile.

Stage-discharge relation 1s the relation between gage helght and the amount of water

flowing in a channel, expressed as volume per unit of time.

Control designates a feature downstream from the gage that determines the stage-
discharge relation at the gage. Thls feature may be & natural constriction of the channel,
a long reach of the channel, or an artificlal structure.

Contents 1s the volume of water in a reservoir. Unless otherwise indicated, volume is
computed on the basis of a level pool and does not include bank storage.

The drainage area of a stream at a specified locatlon 1s that area, measured in a hori-
zontal plane, which 1s s0 enclosed by a topographic divide that direct surface runoff from

precipitation normally would drain by gravity into the river above the specified point.
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Figures of dralnage area given herein include all closed basins, or noncontributing areas,
within the area unless otherwise noted.
WSP 1s used as an abbreviation for "Water-Supply Paper" in references to previously

published reports.

DOWNSTREAM ORDER AND STATION NUMBERS

Beginning with the series of reports for the water year ending September 30, 1851, the
order of listing gaging-station records was changed. In this report, in a downstream
direction along the maln stem,all stations on a tributary entering above a maln-stem sta-
tion are listed before that station. If a tributary enters between two maln-stem statlons,
it is listed between them. A similar order is followed in listing stations on first rank,
second rank, and other ranks of tributaries. To indicate the rank of any tributary on
which a gaging station 1s situated and the stream to which it is immediately tributary,
each indention in the listing of gaging stations in the table of contents of this report
represents one rank. This downstream order and system of indention show which gaging sta-
tions are on tributaries between any two stations on a mailn stem and the rank of the trib-
utary on which each gaging station is situated.

The order of listing used before the publication of the 1951 report listed first all
stations on the main stem from headwaters toward mouth, then all stations on the uppermost
tributary to the main stem from the tributary's source to mouth, and then all statlons
from source to mouth of the uppermost tributary to the tributary.

As an added means of identification, each gaging statlon and partlal-record station has
been assigned a station number. The numbers have been assigned in the same downstream
order used in this report. In assigning station numbers, no distinction 1is made between
partial-record stations and regular gaging stations, so that the station number for a
partial-record station indicates downstream-order position in a list made up of both types
of stations. Gaps are left in the numbers to allow for new stations that may be estab-
lished; hence the numbers are not consecutive. The complete number for each station
includes the part number, but the station number shown in this report, Just to the left of
the station name, consists of only the essential diglts of the complete number. For
example, for a station wilth the complete number 14-0110.00, the station number shown in
this report is 110. The notation to the left of the hyphen is the part number; it is
14 for all stations in this report and is therefore omitted. )

EXPLANATION OF DATA
-

The base data collected at gaging stations consist of records of stage and measurements
of discharge. In additlon, observations of factors affecting the stage-discharge relation,
weather records, and other information are used to supplement base data in determining the
daily flow, The records of stage are obtained eilther from direct readings on a nonrecord-
ing gage or from a water-stage recorder that glves a continuous record of fluctuations.
Measurements of discharge are made with a current meter by the general methods adopted by
the Geological Survey on the basis of experience in stream gaging since 1888. These
methods are described in Water-Supply Paper 888 and are also outlined in standard text-

books on the measurement of stream discharge.
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Rating tables giving the discharge for any stage are prepared from stage-discharge
relation curves defined by discharge measurements. If extensions to the rating curves
are necessary to define the extremes of discharge, they are made on the basis of indirect
measurements of peak discharge (such as slope-area or contracted-opening measurements,
computation of flow over dams or weirs, and by other methods), velocity-area studies, and
logarithmic plotting. The application of the dally mean gage height to those rating
tables gives the daily mean discharge, from which the monthly and the yearly mean dis-
charge are computed. If the stage-dlscharge relatlon is subJect to change because of fre-
quent or continual change in the physical features that form the control, the daily mean
discharge 1s determined by the shifting-control method, in which correction factors based
on individual discharge measurements and notes by engineers and observers are used in
a.pplying the gage heights to the rating tables. If the stage-discharge relation for a
station is temporarily changed by the presence of aquatic growth or debris on the control,
the daily mean discharge is computed by what is essentlally the shifting-control method.

At some gaging stations the stage-discharge relation is affected by backwater from
reservoirs, tributary streams, or other sources. This necessitates the use of the slope
method in which the slope or fall in a reach of the stream is a factor in determining dis-
charge. Information requisite for determining the slope or fall is obtained by means of
an auxiliary gage set at some distance from the base gage. At some stations the stage-
discharge relation 1s affected by changing stage. If so, the rate of change of stage is
used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at some in the
mountainous regions of other parts the stage-discharge relation is affected by ice during
the winter, and it becomes impossible to compute the discharge in the usual manner, Dis-
charge for periods of ice effect is computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration beilng given to the available
information on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for other statlons in the same or nearby basins. If the
stage-discharge relation is affected by ice, this information is given in a note to the
table. No mention is made of occasional days of ice effect if the degree of accuracy of
daily records 1s not changed.

The data herein presented generally comprise a description of the station, a skeleton
x'ati;xg table, and a table showing the dally discharge and monthly and yearly discharge of
the stream. Records are published for the water year which begins on October 1 and ends
on September 30. A calendar for the water year 1960 is shown on page I¥Y for the purpose
of finding the day of the week for any date.

The description of the station gives the locatlon, drainage area, records avallable,
type and history of gages, average discharge, extremes of discharge, general remarks, and
notatlons of revisions of the previously published record. The location of the gaging
station and the drainage area are obtained from the most accurate maps available. River
mileage, glven under "Locatlon" for some stations, 1s that determined and used by the
Corps of Engineers unless otherwise noted. Under "Records avallable" are given the peri-
ods for which there are published records generally equivalent to those at present site.
Under "Gage" are given the type of gage currently in use and the datum of the present

gage above mean sea level, and a condensed history of the types, locations, and datums
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of previous gages used during the perlod of records avallable. The references to "datum
of 1929" and adjustments of other years are to the datum and adjustments of the U. S.
Coast and Geodetic Survey. Under "Average discharge" is glven the average discharge for
the number of years indicated. It 18 not given for stations having fewer than five com-
plete years of record or for statlons where changes in water development during the period
of record cause the figure to have 1little significance. Under "Extremes" are given the
maximum discharge and gage height; the minimum discharge if there 1s 1little or no regula-
tion; the minimum dally discharge if there is extensive regulation (also the minimum dis-
charge 1f useful); and the minimum gage height (unless it 1s of no importance). In the
first paragraph, the data glven are for the complete current water year unless otherwlse
specified. In the second paragraph, the data glven are for the perlods of record within
the calendar year dates in the heading (not necessarily thuse for the complete years indi-
cated by the heading dates). Reliable information concerning major floods that have
oceurred outside the pericd of record are given in the third or last paragraph under
"Extremes." Unless otherwise qualified, the maximum dlscharge corresponds to the crest
stage obtained by use of a water-stage recorder, a crest-stage gage, or a nonrecording gage
read at the time of the crest. If the maximum gage height did not occur at the same time
as the maximum discharge, 1t 1s glven separately. Information pertaining to the accuracy
of the records and conditions which affect the natural flow at the gaging station is given
under "Remarks-."

Previously published records of some statlons have been found to be in error on the
basls of data or Informatlion later obtalned. Revisions of such records are usually pub-
1lished along with the current records in one of the annual reports. In order to make 1t
easler to find such revised records, a paragraph headed "Revisions (water years)" has been
added to the description of all stations for whlch reviged records have been publlshed.
Listed therein are all the reports in which revlsions have been published, each followed
by the water years for which figures are revised in that report. In llsting the water
years only one number 1s glven; for 1instance, 1933 stands for the water year October 1,
1932 to September 30, 1933. If no daily, monthly, or annual figures of discharge are con-
cerned in the revision, that fact is brought out by notations after the year dates as
follows: "(M)" means that only the instantaneous maximum discharge was revised; "(m}”
that only the instantaneous minimum was revised; and "(P)" that only peak discharges were
revised. If the drainage area has been revised, the report in which the revised flgure
was first published 1s given. It should be noted that for all stations for which cubic
feet per second per square mile and runoff in inches are published, a revision of the
drainage area necessitates corresponding revislon of all figures based on the drainage
area, Revised figures of cubic feet per second per square mile and runoff in inches
resulting from a revision of the drainage area only are usually not published in the
annual serles of reports.

Skeleton rating tables are published for all stations except those at which the daily
discharge for the greater part of the open-water perlod was determined by the shlfting-
control method, the slope method, or other special methods involving an equivalent adjust-
ment to the gage height of more than one-tenth foot. Skeleton rating tables are generally
not published for stations on canals.

For stations equipped with water-stage recorders, except those on streams subject to

sudden or rapid fluctuation, the dally table gives the discharge corresponding to the
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daily mean gage height. For stations subject to such fluctuation the dally mean gage
height may not indicate the true daily mean discharge, which must be obtained by averaging
the discharge for parts of the day or by using the discharge integrator, an instrument for
obtaining the daily mean discharge from a continuous gage-height graph and containing, as
an essentlal element, a curve representing the stage-discharge relation at the station.
For stations equipped with nonrecording gages, the table of daily discharge gives the dis-
charge corresponding to once-dally readings of the gage, or to the mean of twlice-dally
readings, or to the mean gage height determined from gage-height graphs based on gage
readings. For periods of rapldly changing stage, the dally mean discharge 1s determined
from gage-height graphs based on gage readings, the frequency of which 1s stated in the
station description.

In the table of dally discharge, the figures for the maximum day and the minimum day
for each month are underlined. If the fligure is repeated, it is underlined only on the
first day of 1ts occurrence.

In the monthly summary below the daily table, the line headed "Total" gives the sum of
the daily figures; it 1s the total efs-days for the month. The line headed "Mean" gives
the average flow in cubic feet per second during the month. Discharge for the month may
be expressed in cubic feet per second per square mile (line headed "Cfsm"), or in inches
(1line headed "In."), or in acre-feet (1line headed “Ac-ft"). Figures for cublc feet per
second per square mile and runoff in inches are omitted if the drainage area includes
large noncontributing areas, or 1f the average annual rainfall over the drainage basin 1s
usually less than 20 inches,

In the yearly summary below the monthly summary, the figures of maximum are the maxi-
mum daily discharges, not the momentary discharges when the water was at crest stage.
Likewise, the minimums in thls summary are the minimum dally discharges.

Peak dlscharges and the times of their occurrence and corresponding gage heights of
most statlons are listed below the table of daily and monthly discharge. All independent
peaks above the selected base are given. The base discharge, which is given in paren-
theges, 1s selected so that an average of about three peaks a year will be presented.

Peak discharges are not published for canals, ditches, drains, or for any stream for which
the peaks are subject to substantial control by man.

Footnotes to the table of dally discharge indicate periods when discharge was computed
or estimated by unusual or special methods during periods of no gage-height record and
ice effect, or by other effects that reduce the degree of accuracy of the records. Days
on which discharge measurements were made are indicated by asterisk and footnote unless
they were made at frequent regular intervals, in which instance the general frequency of
discharge measurements 1s given under "Remarks” in the station description.

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tion of the station and a monthly summary table of stage and contents. For some reser-
voirg a table showing daily contents or stage is glven. A skeleton table of capacity at
given stages 1s published each year for all reservoirs for which records are published on
a dally basis, but is not published for reservoirs for which only monthly data are given.

At many gaging stations water samples are collected from the streams for the purpose

of making chemical analyses, computing dissolved solids, suspended sediment loads, and
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particle-size distributlon, or measuring water temperatures. For most of these samples
the results are published in an annual series of water-supply papers entitled "Quallty of
Surface Waters of the United States™ which is 1ssued in four volumes. In this report
under "Remarks" a reference is made to quality-of-water records collected at- gaging sta-
tions on a regular basis and published in the quallty-of-water reports. At many other
gaging stations quality-of-water data are obtained at irregular intervals and publlshed as
"miscellaneous analyses" in quallity-of-water reports; such records are not referred to in
"Remarks" paragraph in this report. At many gaging stations water temperature is obtained
also at the time a dlscharge measurement 1s made; such temperature readings are not
reported in the quality-of -water annual reports.

Data collected at partial-record stations and at mlscellaneous sites are given at the
end of each report. Partlal-record statlions are presented in two tables. The first 1s
a table of dlscharge measurements at low-flow partlal-record statlons, and the second Is
a table of annual maximum stage and dlscharge at crest-stage stations. Discharge measure-
ments at miscellaneous sites are glven iIn a third table. Occaslonally, a series of dls-
charge measurements are made within a short time period to investigate the seepage gains
or losses along a reach of a stream or to determine the low-flow characteristics of an
area. Such measurements are glven in speclal tables after the llst of measurements at

miscellaneous sites.
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stability of the stage-
discharge relation or, If the control Is unstable, the frequency of discharge measurements,
and (2) the accuracy of observations of stage, measurements of discharge and interpre-
tation of records.

The station description states the degree of accuracy of the records. "Excellent"
indicates that, in general, the error in the dally records 1s belleved to be less than
5 percent; "good," less than 10 percent; "fair," less than 15 percent; and "poor," prob-
ably more than 15 percent. The records of monthly and yearly mean dlscharge and runoff
are, in general, more nearly accurate than the dally records.

Discharge at some stations, as indicated by the monthly mean, may vary widely from
natural runoff, owing to diversion, consumption, regulatlon by storage, lncrease or
decrease 1n evaporation due to artificlal causes, or to other factors. For such gtations,
figures of cublc feet per second per square mile and of runoff In inches are not pub-
1ished unless satisfactor& adjustments can be made for diversions, for changes 1n contents
of reservolrs, or for other changes incident to use and control. Evaporatlon from a res-
ervolr is not included in the adjustments for changes in reservoir contents, unless 1t is
80 stated. Even at those statlons where adjustments are made, large errors in computed
runoff may occur when relatively large negative adjustments are made or when evaporation
1s large in comparlson wilth the observed discharge.

Many gaging stations on streams In the 1rrigated areas of the United States are situ-
ated above most of the diversions from those streams, and therefore the dlscharge
recorded does not actually show the water supply avallable at the stations for further

development, because water must first be supplied to exlsting irrigation systems.

614188 O - 61 -2
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PUBLICATIONS

Basic data for gaging stations are published in an annual series of reports consisting
of 20 volumes, including one each for the States of Alaska and Hawali. The area of the
other 48 States 1s divided into 14 parts whose boundaries coincide with certain natural
drainage lines, Formerly, the annual series of reports on surface-water supply consisted
of 14 volumes, one for each of the 14 parts. Beginning with the reports for 1951, the
records for the 48 States were published in 18 volumes, there being 2 volumes each for
Parts 1, 2, 3, and 6. The boundaries of the various parts are indicated by the following
1ist and the map in figure 1.

Part 1. North Atlantic slope basins, in two volumes:
A, North Atlantic slope basins, Maine to Connecticut.
B, North Atlantic slope basins, New York to York River.
2. South Atlantic slope and eastern Gulf of Mexico basins, in two volumes:
A, South Atlantic slope bagins, James River to Savannah River.
B, South Atlantic slope and eastern Gulf of Mexico basins, Ogeechee River to
Pearl River.
3. Ohlo River basin, in two volumes:
A, Ohio River basin except Cumberland and Tennessee River basins.
B Cumberland and Tennessee River basins,
4. St. Lawrence River basin.
5. Hudson Bay and upper Mississippi River basins.
6. Missouri River basin, in two volumes:
A, Missourl River basin above Sioux City, Iowa.
B, Missouri River basin below Sioux 01ty, Towa.
7. Lower Mississippi River basin.
8. Western Gulf of Mexico basins,
9. Colorade Rlver basin.
10. The Great Basin.
11. Pacific slope basins in California.
12, Paclific slope basins in Washington and upper Columbla Rlver basin.
13. Snake River basin,
14, Pacific slope basins in Oregon and lower Columbla River basin.

Water-supply papers and other publications of the Geological Survey containing data on
the water resources of the United States may be purchased or consulted as follows:

1. Coples may be purchased from the Superintendent of Documents, Government Printing
Office, Washington 25, D. C., who will, on application, furnish 1lists giving prices. A
1ist of Geological Survey publications may also be obtained by applying to the Director,
Geologlcal Survey, Washington, D. C.

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

3. Sets are avallable for consultation in the offices of the Water Resources Division
of the Geological Survey. Addresses of the offices in the area covered by this report
are given on page 2.

Early records of the flow of streams in the United States are published in the reports
listed below. In many of these reports records for years earlier than those Indicated
have been included for some streams.

Streamflow data for the years 1884-1901, in reports of the Geological Survey

(A « Annual Report; B = Bulletin)

Report Character of data Year
10th A, pt. 2| Descriptive information only.
11th A, pt. 2| Monthly discharge and descriptive information............ ... | 1884 to September 1880.
12th A, pt. 2} . d Ocvevanen 1884 to June 30, 1891.
13th A, pt. 3| +...d0cucuenane e . . 1884-92.
14th A, pt. 2 Monthly AiSCharge,. cveesseesvaacescsnassnns ersesanens 1888-93.

B 131........ | Descriptions, measurements, gage heights, a.m‘.l t'atings eesses | 1893-94.
16th A, pt. 2 | Descriptive information only.

B 140........ | Descriptions, measurements, gage heights, ratings, and 1885,
monthly discharge.

WSP 1l....... | Gage heights....... e teatsasatesatietintienastatoenanrten 1896.

18th A, pt. 4 | Descriptions, measu!'ements, ratings, and monthly disch&rse.. 1895-96.

WSP 15....... Descriptions, measurements, and gage heights of streams east | 1895-96.
of the Mississippi River, and Missouri River and tribu-~ 1897.

taries above Kansas River.
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Streamflow data for the years 1884-1901, in reports of the Geclogical Survey--Continued

(A = Annual Report; B = Bulletin)

Report Character of data Year

WSP 18.......| Descriptions, measurements, and gage heights of streams west ) 1897.
of the Mississippl River, except Missouri River and tribu-
taries above Kansas River.

19th A, pt. 4| Descriptions, measurements, ratings, and monthly discharge.. | 1897.
WSP 27.......| Measurements, ratings, and gage heights of streams east of 1898.
the Mississippl River, and Missouri River and tributaries.
WSP 28.......| Measurements, ratings, and gage heights of streams west of 1898.
the Missiseippl River, except Missourl River and tribu-
taries.

20th A, pt. 4| Monthly Ai8CNAIEE . .veernrtsesrssareasosnssvsseaasarscenns 1898.
WSP 35 to 39. | Descriptions, measu he 1899,
21st A, pt. 4| Monthly discharge....coceeeeneronnaans 1899,
WSP 47 to 52, | Descriptions, measurements, gage heigh 1900.
22d A, pt. 4. | Monthly A18Char@e..cverscacncanssseassassansssne 1900.
WSP 65, 66... | Descriptions, measurements, gage heights, and ratings....... | 1901.

WSP 76.c..... | MONthly A18ChargZe.  usseuucosronessseosasssassasorsasasaansss | 1901,

Note.--Records for all stations in Oregon are contained in WSP 370, superseding all reports in
this table for these stations.

Reports on surface-water supply contalning records from 1899 to date for dralnage
basins in thils report are listed below. The data for any partlcular gaging station will,
in general, be found 1n the reports covering the years during which the station was main-
tained.

Numbers of water-supply papers containing results of stream measurements in Pacific slope
basins in Oregon and lower Columbla River basin, 1899-1960

Year Wwsp Year wsp Year WSP Year Wsp Year WSP
1899 38 1912 332-C 1925 614 1937 834 1949 1154
1800 51 1913 362-C 1926 634 1938 864 1950 1184
1901 66, 75 1914 394 1927 654 1939 884 1951 1218
1902 85 1915 414 1928 674 1940 904 1952 1248
1903 100 1916 444 1929 694 1941 934 1953 1288
1904 135 1917 464 1830 709 1942 964 1954 1348
1905 al77,178 1918 484 1931 724 1943 984 1955 1398
1906 214 1919-20 514 1932 739 1944 1014 1856 1448
1907-8 252 1921 534 1933 754 1945 1044 1957 1518
1909 272 1922 554 1934 769 1946 1064 1958 1568
1910 292 1923 574 1935 794 1947 1094 1959 1638
1911 312 1924 594 1936 814 1948 1124 1960 1718

a Rogue, Umpqua, and Siletz Rivers only.
Note .--Records for all stations in Oregon through September 1910 are contained in WSP 370, super-
seding all earlier reports for these stations.

A compllation of records for the area covered by this report through September 1950 has
been published as Water-Supply Paper 1318, That report contalns a summary of monthly and
annual discharges for all previocusly published records as well as some records not con-
tained in the annual serles of water-supply papers. All records were reexamined and
revised where warranted. Estlmates of dlscharge were made to f11l1 short gaps whenever
practical,

The reports listed in the foregolng tables contain the customary records of discharge
collected durlng the systematlc operation of gaglng statlions. Detalled information on
the stage and discharge of many streams durlng major floods has been included in speclal
reports on these floods published by the Geologlcal Survey. The more recent of these
speclal reports also contaln other pertinent hydrologic information and analyses and
compllations of data relating to earlier notable floods, The followlng list glves the
numbers and tltles of these reports:

Report
WSP 96: Destructive floods in the Unlted States in 1903.
WSP 771: Floods in the United States, magnltude and frequency.
WSP 1080: Floods of May-June 1948 in Columbila River basin,
WSP 1137-E: Floods of 1950 in Southwestern Oregon and Northwestern California.
WSP Summary of floods in the United States during 1950.
WSP Summary of floods in the United States during 1951,
WSP Summary of floods In the United States during 1952.
Cir. 191: Floods in western Washlngton, frequency and magnitude in relation to drainage-
area characteristics.

WSP 1320-D: Floods of January 1953 in western Oregon and northwestern California.
WSP 1320-E: Summary of floods in the Unlted States during 1953.




.SURFACE WATER SUPPLY, 1960, PART 14 11
RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The table below contains a 1ist of gaging stations for the area covered by this report,
af which records of discharge were collected during the water year October 1959 to Septem-
ber 1960 by agencles other than the Geologlcal Survey. The records of these stations are
not contalned in publicatlions of the Geological Survey except as noted. The records on

many canals and drainage ditches, not here listed, have been collected by the Oregon State

englneer and the Bureau of Reclamation in connection with the water supply for ilrrigation

projects.
Records of discharge collected by agencies other than the Geological Survey
Stream Location Period Collected by
Bear CreeK.............| SWh sec.33, T.38 S,, R.1 E,, at Oak 1960 Oregon State engineer,
Street Bridge, Just below intake
of Talent Lateral and 1 mile north
of Ashland, Oreg.
Big Butte Creek, South | SEf sec.17 {revised), T.35 S., 1935-50, Do.
Fork (known locally R.3 E., 4 miles east of Butte 1951-60
as Rancheria Creek). Falls, Oreg.
Blue River.....sevo00..| T.15 8., R.5 E., (unaurveyed), 1955-60% U. 8. Forest Service,
14 miles upstream from Quentin
Creek, 7 miles north of town of
McKenzie Bridge, Oreg.
Deschutes River........| SW} sec.23, T.21 S., R.9 E., % mile | 1915-17, Oregon State Engineer.
upstream from bridge at Pringle 1922-60*
Falls and 7 miles northwest of
Lapine, Oreg.
Fish Lake Dam, tunnel SEL‘SE& sec.4, T.37 8., R.4 E., 1929-60 Do.
at. 4 miles east of Lakecreek, Oreg.
Fivemile Creek....,.....| SW§ sec.27, T.4 S., R.29 E,, 1928-30, Do,
2 miles northwest of Ukiah, 1932-33,
Oreg. 1935-44,
1946-47,
1949-52,
1953-60
Fourbit Creek..........| SEASE} sec.22, T,35 S., R,3 E., 1949-60 Do.
7 miles southeast of Butte Falls,
Oreg.
Little Butte Creek..... SE{ sec,19, T.36 8., R.2 E., at 1922-24, Do.
Lakecreek, Oreg. 1927-47,
1949-60
Little Butte Creek, SERNER sec.20, T.36 S., R.2 E., 1932-60% Do.
North Fork, above Rogue River Valley Canal
intake, near Lakecreek, Oreg.
Little Butte Creek, NE{ sec.2l, T.37 S., R.4 E., 1 mile 1932-60% Do.
South Fork. south of Big Elk ranger station,
near Lakecreek, Oreg.
Little Walla Walla NEANWE sec.12, T.5 N., R.35 E., 1932-60% Do.
River, near George St,, in Milton, Oreg.
Lookout CreekK..........| T.15 or 16 S,, R.5 E. (unsurveyed), 1955-60% U. S. Forest Service.
0.4 mile upstream from mouth and
6 miles northeast of town of Blue
River, Oreg.
Lookout Creek tribu-~ NE& sec,31, T.15 S,, R.5 E,, 600 ft 1952-60 Do.
tary.a/ above mouth and 6.8 miles north-
east of town of Blue River, Oreg.
DOuvusnvansssoeaeans | SE} sec,31, T.15 8., R.5 E., 1952-60 Do.
0.5 mile above mouth and 6.5
miles northeast of town of Blue
River, Oreg.
Do8/uvesesesaseessss | NWE sec.6, T.16 S., R.5 E., 0.5 1952-60 Do.
mile above mouth and 6 miles
northeast of town of Blue River,
Oreg.
0choco CreeK.veeseensns NE& sec,8, T,15 S,, R,17 E,, below 1920-60 Oregon State engineer,
Ochoco Reservoir, 6 miles east of
Prineville, Oreg.
Ochoco Reservoir.......| NW} sec.5, T.15 S,, R.17 E,, 6 1918-60 Do.
miles east of Prineville, Oreg.
Willow CreekK......,....| Sec.34, T.35 S., R.3 E., 6 mlles 1949-60 Do.
southeast of Butte Falls, Oreg.
Willow Creek (known NE4 sec.20, T.35 8., R.3 E,, 4 1930-60 Do.
locally as Big Butte miles east of Butte Falls, Oreg.
Springs).

* Records for some earlier years contained in water-supply papers published by the Geological
Survey either in annual reports or 1in WSP 1318 "Compilation of Surface Water records through 1950,"

a Also operated as a crest-stage partial-record station by the Geological Survey
Note,--Records through 1941 collected by the Oregon State engineer (

(see p.

some in cooperation with the

Bureau of Reclamation of the U. S. Department of the Interior) are contained in bulletins published

by that officer.



‘12 SURFACE WATER SUPPLY, 1860, PART 14
HYDROLOGIC CONDITIONS

Streamflow was near median for the water year. During December and January streamflow
was generally well below medlan throughout the area. No outstanding floods occurred dur-
ing the water year.

Figure 2, below, for which records of two long-term gaging stations were used, shows a
comparison of the monthly and yearly mean discharges for the 1960 water year with the
medlan for the perloed 1831-60.

6000
John Day River at Service Creek, Oreg.

Drainage area, 5,090 sq mi.

, in efs

8000

2000

1000

May June July Aug,

Umpgqua River near Elkton, Oreg.

Drainage area, 8,683 sq mi.
16,000

Discharge, in cfs
g

Jan.  Feb.

Explanation
Median of monthly and yearly mean discharge for period 1981-60.

Monthly and yearly mean discharge for 1960 water year,

Figire 2. Comparison of discharge at thrée long-term rep tative gaging stations during
1960 water year with median discharge for period 1931-60. ’



GAGING-STATION RECORDS 13

LOWER COLUMBIA RIVER BASIN
WALLA WALLA RIVER BASIN
100. South Fork Walla Walla River near Milton, Oreg.

Location.--Lat 45°50', long 118°10', in NE#NEL sec. 15, T.4 N., R. 37 E., on right bank
T mile downstream from Elbow Creek and 13 miles southeast of Milton.

Drainage area.--63 sq mi, approximately.

Records avallable.--Pebruary to October 1903, August 1906 to November 1917, May 1931 to
September 1960. Monthly discharge only for some periods, published in WSP 1318. Pub-
lished as "12 miles above Milton™ 1903 and as "above Pacific Power & Light Co.'s
intake, near Milton" 1907-10.

Gage .--Water-stage recorder. Altitude of gage is 2,050 ft (from river-profile map) .
Tior to Mar. 23, 1934, water-stage recorder or staff gage at several sites within
14 miles of present site at various datums.

Average discharge.--39 years (1907-17, 1931-60), 176 cfs (127,400 acre-ft per year).

Extremes.--Maximum discharge during year, 465 cfs Nov. 23 (gage helght, 2.43 £t); minimum,
105 cfs for several days in August and September.
1903, 1906-17, 1931-60: Maximum discharge recorded, 2,430 cfs Dec. 12, 1946 (gage
height, 4.20 ft), from rating curve extended above 240 cfs; minimum, 72 cfs Feb. 14,
1932

Maximum stage known, about 6 £t Mar. 31, 1931, present site and datum.

Remarks,--Records good except those for periods of no gage-height record, which are falr.
No regulation or diversion above station. Records of water temperatures for the water
year 1960 are given in WSP 1744.

Revisions (water years).--WSP 964: Drainage area. WSP 1398: 1912, 1940, drainage area
at former slfe.

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 182 166 182 148 *188 140 342 251 267 137 129 108
2 166 163 T8z 143 185 1 306 251 271 137 118 108
3 157 182 179 143 173 140 316 *247 z7T 134 115 108
4 152 176 170 140 167 140 342 243 263 132 112 120
5 149 166 167 140 179 146 365 235 251 129 112 i1z
6 146 163 164 149 182 155 a380 243 239 126 112 112
7 ) 160 164 146 29 207 a370 302 228 126 112 110
8 149 157 161 146 334 *247 a360 298 218 123 112 108
9 157 154 161 143 36 228 a350 306 204 123 112 108
10 149 152 158 143 275 200 342 334 197 120 110 108
11 221 152 161 146 243 185 320 356 19 120 110 108
12 218 152 158 140 214 179 *280 z 191 #120 110 108
13 195 144 155 140 194 176 271 318 185 120 110 #110
14 182 144 155 140 185 173 275 284 194 120 110 108
15 169 144 158 137 182 176 251 275 232 120 112 108
16 160 135 167 140 173 170 235 311 197 120 112 108
17 154 T 167 134 167 176 235 280 185 12 112 108
18 149 141 164 134 164 194 239 275 176 *118 *110 108
19 146 144 161 134 155 228 247 271 167 120 110 108
20 154 149 161 134 146 275 288 306 187 118 108 108
21 157 210 158 134 149 347 316 320 167 118 110 108
22 2177 273 155 134 143 *383 293 311 158 115 112 108
23 301 430 155 132 140 a370 275 288 155 112 118 110
24 161 T34| als0| a360 271 271 152 112 120 *112
25 218 320 164 140 also a340 267 255 149 112 112 112
26 195 a260 155 155 143 a320 259 263 145 112 112 110
27 182 a240 155 158 140 2300 255 263 143 112 112 110
28 182 a220 155 161 140 a320 263 255 140 110 110 110
29 176 a200 149 194 140 2400 *#251 255 137 110 110 110
30 172 alg90 152 204 [-———--| 450 251 263 137 112 108 110
31 169 [~———~- 149 197 [---— -~ 39z *271 112 108 - oo
Total| 5,578( 5,816( 5,003 4,561| 5,395( 7,657 | 8,815| 8,751 5,781 3,720 3,480 3,284
Mean 180 194 161 147 186 247 294 282 193 120 112 109
Cfsm| 2.86 3,08 2.56 2.33 2.95 3.92 4.67 4.48 3,08 1.90 1.78 1,73
In, 3.29 3,43 2.95 2,69 3.18 4.52 5.20 5.17 3.41 2.20 2,08 1.94
Ac-ft{ 11,060 | 11,540 9,920| 9,050 10,700 | 15,190 | 17,480 | 17,360 | 11,470 | 7,380| 6,900 | 6,510
Calendar year 1959: Max 460 Min 117 Mean 198 Cfsm 3.14 In, 42.72 Ac-ft 143,500

Water year 1959-60: Max 450 Min 108 Mean 185 Cfsm 2.94 In. 40,03 Ac-ft 134,600

Peak discharge (base 600 cfs).--No peak above base.

* Discharge measurement made on this day.
a No g.age-height record; discharge estimated on basis of records for Umatilla River above Meacham
Creek, hesr Gibban, and North Fork Walla Walla River near Milton.



14 WALLA WALLA RIVER BASIN
110. North Fork Walla Walla River near Milton, Oreg.

Location.--Lat 45°54', long 118°17', in Nwi sec.23, T.5 N., R.36 E., on right bank
II miles upstream from confluence with South Fork and 5 miles southeast of Milton.

Drainage area.--42 sq mi, approximately.

Records avallable.--January 1930 to September 1960. Monthly discharge only for some
periods, published in WSP 1318.

Gage .--Water-stage recorder. Altitude of gage is 1,470 ft (from river-profile map) .
rior to Oct. 23, 1948, at several sites 0.7 mile downstream at varlous datums .

Average discharge.--30 years, 49.3 cfs (35,690 acre-ft per year).

Extremes.--Maximum discharge during year, 238 cfs Mar. 30 (gage height, 3.76 ft); minimum,
21

¢fs Aug. 19, .
1930-60: Maximum discharge observed, 1,980 cfs Dec. 12, 1946 (gage height, 6.97 ft,

site and datum then in use), from rating curve extended above 220 cfs; minimum, 0.9 cfs
Aug. 17, 1955,

Remarks.--Records good. No regulation. Diversions above statlon for irrigation of about
acres, of which 20 acres is below station.

Revisions (water years).--WSP 1398: 1942, 1947, drainage area (present and former sites).

Rating tables, water year 1959-60 (gage height, in feet, and discharge,
in cubic feet per second)
(Shifting-control method used Feb. 9-11)

Oct. 1 to Feb. 8 Feb. 9 to Sept. 30

2.4 16 3.0 a4 2.1 3.0 7 36

2.5 22 3.5 210 2. 7.5 3.0 70

2.7 41 2.4 12 3.3 120

2.5 19 3.7 220

Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec, Jan, Feb. Mar. Apr, May June July Aug, Sept.
1 51 40 39 21 *68 24 170 76 53 7.5 4.6 5.0
2 41 38 37 21 65 23 142 76 50 5.5 6.0 1.8
3 33 38 *39 19 56 22 134 *73 47 5.5 5.5 4.0
4 28 41 34 17 49 21 134 70 43 5.2 4.8 5.0
5 24 36 32 18 54 7z 152 63 36 5.0 4.8 7.0
6 23 36 30 21 57 32 165 63 32 4.6 4.4 6.5
7 23 33 30 22 110 80 165 90 32 4.6 4.0 6.2
8 21 32 28 24 183 90 158 86 29 4.4 4.0 5.8
9 21 30 28 23 193 85 142 8z 27 5.0 3.8 5.0
10 20 28 26 22 188 70 120 80 25 5.0 3.8 4.4
11 36 26 26 24 148 62 102 80 23 4.4 4.0 4.2
12 42 25 28 22 114 57 *86 78 17 4.2 4.2 4.4
13 39 21 28 21 90 54 79 70 12 4.4 4.2 *4,6
14 36 21 26 21 80 50 82 62 17 *4.6 4.4 4.6
15 32 20 29 19 84 *48 70 54 38 5.5 4.4 4.6
16 28 19 34 19 79 45 62 63 25 5.2 4.4 4.4
17 26 19 37 18 68 46 59 56 23 4.8 4.6 4.2
18 24 18 36 17 62 57 B8 58 20 4.4 *4.0 4.2
19 21 18 33 17 51 70 78 60 18 4.2 3.4 4.0
20 22 21 32 17 44 91 92 82 16 4.6 3.4 4.4
21 24 33 30 17 40 122 108 130 16 4.6 3.8 4.8
22 54 82 28 17 38 *152 lo4 122 14 4.8 4.2 5.0
23 90 156 27 16 33 165 loz 110 1z 4.8 4.4 5.2
24 T0 27 32 160 108 98 12 4.4 5.2 5.2
25 67 110 31 25 32 148 1lo 91 9.8 4.8 5.2 5.5
26 54 86 28 155 100 84 11 4.2 5.0 5.8
27 45 71 25 145 96 80 10 4.0 5.2 5.8
28 41 61 24 152 90 74 9.8 1.3 5.2 5.5
29 44 51 23 138 82 4.2 4.6 5.2
30 42 45 2 214 78 4.0 4.6 5.2
31 41 f------- 23 214 |------- 4.0 4.8[-----—-
Total| 1,172 1,401 922 925 2,128 2,794 3,238 2,400 696,2 147.2 138.9 150.5
Mean . 46.7 29.7 29.8 73.4 90.1 108 7.4 23.2 4.75 4.48 5.02
Ac-ft| 2,320 2,780 1,830 1,830 4,220 5,540 6,420 4,760 1,380 292 276 299
Calendar year 1959: Max 296 Min 2.0 Mean 57.9 Ac-ft 41,890
Water year 1959-60: Max 214 Min 3.4 Mean 44.0 Ac-ft 31,950

Peak discharge {base, 300 cfs).--No peak above base.

* Discharge measurement made on this day.
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130. Mill Creek near Walla Walla, Wash.

Location.--Lat 46°00'30", long 118°07'00", in SELSEL sec.12, T.6 N., R.37 E., on left
ank 4 miles downstream from city of Walla Walla diversion dam, 4% miles upstream from
Blue Creek, and 11z miles southeast of Walla Walla.

Drainage area.--60 sq ml, approximately.

Records available.--August 1913 to September 1917, April to September 1938, October 1939
To September 1960.

Gage.--Water-stage recorder. Datum of gage 1s 2,000 £t above mean sea level, unadjusted.
rior to Oct. 1, 1938, staff gages at about same site at different datums.

Average discharge.--25 years (1913-17, 1939-60), 98.4 cfs (71,240 acre-ft per year).

Extremes.--Maximum discharge during year, 386 cfs Mar. 30 (gage height, 16.28 ft); mini-
mum, 27 cfs July 28 (gage height, 15.01 ft).
1913-17, 1938, 1939-60: Maximum discharge, 2,610 cfs Dec. 28, 1945 (gage height,
17.85 ft), from rating curve extended above 620 cfs by logarithmic plotting; minimum
observed, 16 c¢fs Oct. 11-15, 1939,

Remarks.--Records fair except those for perlods of ice effect or no gage-helght record,
which are poor. No regulation. City of Walla Walla diverts about 22 cfs 4 miles above
station for municipal use.

Cooperation.--Gage-height record and 11 discharge measurements furnished by Corps of
Eﬁiineers.

Revisions (water years).--WSP 1288: Drainage area. WSP 1398: 1946-48(M), 1950(M).

Rating tables, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oet. 1 to Jan. 25 Jan. 26 to Sept. 30
15.0 28 16.0 230 14.9 23 15.7 175
15.2 52 16.5 410 15.1 47 16.0 270
15.5 103 15.4 100 16.5 500
Discharge, in cublc feet per second, water year October 1359 to September 1960
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 *62 69 86 62 124 58 *238 100 98 .40 47 39
2 56 66 82 80 137 56 193 98 94 39 44 39
3 52 99 86 56 *124 55 181 94 92 39 44 39
4 43 *118 79 56 112 60 181 82 88 39 44 48
5 47 116 76 55 127 70 183 84 82 39 43 43
6 43 112 74 61 142 90 196 84 80 39 42 42
7 51 105 74 58 256 120 187 106 75 38 42 42
8 52 98 *70 60 306 *172 181 104 *71 38 *40 42
9 67 94 87 56 282 157 183 104 66 38 40 40
10 62 90 86 58 238 138 144 *110 62 36 40 40
11 105 84 66 61 139 izs 132 110 58 36 33 40
12 114 82 67 58 170 119 117 106 58 *38 39 *40
13 95 76 66 56 160 114 108 104 58 36 38| 40
14 81 76 64 56 150 108 119 94 60 35 39 40
15 63 74 70 55 170 108 108 8C 76 35 40 40
16 62 69 88 60 155 102 102 110 67 35 40 39
17 58 69 80 55 140 104 104 110 62 34 39 39
18 55 69 90 45 130 *122 117 139 58 34 39 39
19 52 78 84 35 120 147 137 149 56 34 38 39
20 61 84 81 40 110 i72 184 184 54 33 38 39
21 62 188 76 37 105 211 223 2486 53 32 38 39
22 92 245 72 45 100 232 202 217 50 30 33 40
23 97 292 69 55 95 232 178 181 48 30 42 40
24 90 230 74 65 85 217 160 152 47 30 44 43
25 81 180 81 70 80 202 147 134 46 28 42 44
26 72 148 76 198 134 127 46 29 42 43
27 87 125 12 184 122 127 44 29 42 42
28 78 11z 70 184 117 iz2 43 23 40 42
23 79 101 87 130 110 119 42 29 40 42
30 *78 92 67 342 104 112 40 32 39 39
31 70| 66 330\~ 106{~ """ 33 39|77
Totall 2,165 3,452 2,316 2,099| 4,087 4,723| 4,582 3,815 1,875| 1,065 1,262 1,223
Mean 69.8 115 74.7 67.7 141 152 153 123 . . 40.7 0.
Ac-ft| 4,290 8,850 4,530 4,160 8,110 9,370 9,090 7,870 3,720 2,110 2,500 2,430
Calendar year 1959: Max 708 Min 32 Mean 108 Ac-ft 78,090
Water year 1959-60: Max 342 Min 29 Mean 89.2 Ac-ft 64,790

Peak discharge (base, 700 cfs).--No peak above base.

* Discharge measurement made on this day.

Note .~-No gage-height record Jan. 15-25, Feb. 12 to Mar. 7 (stage-dlscharge relation affected by
ice Jan., 15-25, Feb. 27 to Mar. 5); discharge estimated on basis of weather records and records for
nearby stations.
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135. Blue Creek near Walla Walla, Wash.

Location.--Lat 46°03'30", long 118°08'10", in SWinwi sec.25, 7.7 N., R.37 E., on right
an] mile upstream from mouth and 10 miles east of Walla Walla. :

Drainage area.--17.0 sq mi.
Records available,--October 1939 to September 1960,

Gage.~--Water-stage recorder, Concrete control since July 25, 1948. Datum of gage is
,700 £t above mean sea level, unadjusted. Prior to Oct, 1, 1950, at datum 1,700 ft
lower. z

Average discharge.--21 years, 15.7 cfs (11,370 acre-ft per year).

Extremes,--Maximum discharge during year, 90 cfs Feb, 8 (gage height, 41.47 ft); maximum
age height, 41.68 £t Jan. 14 (backwater from ice); minimum discharge, 0.4 cfs July 29
%gage height, 40.27 ft).
1939-60; Maximum discharge, 725 cfs Dec. 28, 1945 (gage height, 43.35 ft, present
datum), from rating curve extended above 400 c¢fs; minimuim observed, 0.1 cfs Oct. 14,
%ggg, but may have been less during perlods of no gage-helght record Oct. 1-11, 15,

Remarks.--Records good except those below 5 cfs, which are fair, and those for periocds of
¢e effect or no gage-height record, which are poor. No known regulation or diversion.

Cooperation.--Gage-height record and 10 discharge measurements furnished by Corps of
Eﬁgineers.

Revisions (water years).--WSP 984: 1942, WSP 1348: 1941, 1942(M), 1945,

Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

40.28 0.5 40.6 8.8
40.3 .8 40,8 19
40.4 2.6 41.1 43
40.5 5.3 41.5 95
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day [ oct, Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug, Sept.
1 3.8 6.3 6.6 4.0 30 4.0| *59 17 12 2.6 2.4 0.6
2 4.1 5.9 6.3 2.5 32 3.5 48 15.5 11.5 2.4 1.6 .6
3 3.8 9.6 7.7 3.0 *32 4.0 38 14 11 2.4 1.3 .6
4 3.6 *12 6.6 3.8 29 6.0 33 12.5 11 2.2 1.1 1.1
5 3.3 12 6.3 5.0 32 10.5 31 11 10.5 2.2 .9 1.1
6 3.3 12 6.3 5.6 35 14 28 10.5 10 2.0 .8 1.3
7 3.6 10.5 *6.,3 5.9 65 *30 24 13.5 9.6 1.6 .6 1.1
8 3.6 8.8 6.0 6.3 79 39 20 10.5 9.2 1.4 *.8 1.1
9 3.6 8.0 5.5 5.3 75 35 17.5 10.5 *8.8 1.4 .8 .9
10 3.8 7.0 5.5 3.0 65 30 15.5| *10.5 8.0 1.3 .6 .9
11 4.7 5.9 5.5 3.5 48 28 14,5 10.5 7.7 1.3 .6 .9
12 6.6 5.6 6.0 4.0 39 25 12.5 10.5 7.3 *.9 5 *.8
13 8.0 3.5 6.5 3.5 31 24 12.5 11 6.6 .8 .6 .8
14 8.4 3.0 6.0 3.0 28 24 16.5| 10.5 6.3 .9 .6 .8
15 8.0 2.5 6.5 3.5 33 23 13.5 10.5 5.9 .9 .8 .8
16 7.0 2.0 7.5 4.5/ 32 22 12 12,5 5.6 .8 .8 .8
17 6.3 2.5 8.5 4.5 28 23 12.5 13.5 5.3 .6 W7 .8
18 5.6 3.8 8.0 4.0 25 *28 17 23 5.0 .6 .7 .8
19 5.3 4.7 8.5 3.5 23 37 24 29 5.0 8 .6 .8
20 5.0 5.3 8.0 3.0 18.5 41 36 46 4.7 .6 .6 .6
21 5.3 17 7.0 2.5 16 47 49 5 4.4 6 .7 .6
2z 6.3 28 7.0 2.0 14 46 46 69 4.1 .6 .8 .8
23 7.0 26 7.0 2.5 11.5 45 45 54 3.8 .5 .8 .6
24 7.0 19.5 7.0 4.0 11 38 44 43 3.8 5 1.0 .8
25 6.3 14.5 7.5 7.5 11 31 39 35 3.6 .5 .9 .9
26 5.6 12 7.0 29 3.3 .5 .9 .9
27 5.3 11 6.5 25 3.3 .6 .9 .9
28 6.8 10 6.5 22 3.1 .6 9 .9
29 6.3 8.8 6.0 19.5 2.8 5 .8 .8
30 *6.6 7.7 6.0 17 2.8 .6 .7 .9
31 6.6|" =~ 6.0 15 .8 6|-—--—-
Total| 170.3 285.4 208.6 706.0 196.0 33.8 26.5 25.3
Mean S.4 9.51 8.73 22.8 6.53 1.09 0.85 0.84
Cfsm| 0.323 0.559 0.396 1.34 0.384 0.064 0.050 0.049
In, 0.37 0.82 0.46 1.54 0.43 0.07 0.06 0.06
Ac-ft 338 566 414 563 1,730 1,780 1,870 1,400 389 67 83 50
Calendar year 1959: Max 149 Min 0.7 Mean 18.3 Cfsm 1.08 In. 14.65 Ac-ft 13,280
Water year 1959-60: Max 79 Min 0.5 Mean 12.4 Cfsm 0,729 In. 9.95 Ac-ft 9,020

Peak discharge (base, 200 cfs).--No peak above base.

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 13-17, Jan. 1-4, 10-26, Feb. 27 to Mar. 4.
No gage-helght record Dec. 8-30, Aug. 16-31; discharge estimated on basis of weather records and
records for nearby stations.
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150, Mill Creek at Walla Walla, Wash.

Location,--Lat 46°04'40", long 118°16'10", in NEiNWL sec.23, T.7 N., R.36 E., on left
bank 400 ft downstream from diversion dam and 1.5 miles east of Walla Walla.
Drainage area.--96 sq mi, approximately.

Records available.--April 1941 to September 1960.

Gage.--Water-stage recorder and artificial control. Datum of gage 1s 1,165.49 ft above
mean sea level (Corps of Engineers bench mark). April 1941 to June 11, 1941, staff
gage and June 11, 1941, to Jan. 22, 1957, water-stage recorder, at sites 0.8 mile
downstream at different datum.

Extremes.--Maximum discharge during year, 444 cfs Feb, 8 (gage height, 3.10 ft); minimum,
.2 ¢fs Oct, 8; minimum gage height, 1.75 £t June 22.
1941-60: Maximum discharge, 2,760 cfs Dec. 28, 1945 (gage height, 4.0 ft, site
and datum then in use); no flow Nov. 2, 1954, Oct. 3-5, 1957, and part of each day
Oct. 15, 18-20, Oct. 29 to Nov. 1, Nov. 3, 1954, Feb, 19, 20, 1958,

Remarks.--Records fair except those below 20 cfs or those for periods of ice effect,
wnich are poor. Some regulation at diversion dam 400 £t above station where water 1s
dlverted into Yellowhawk and Garrison Creeks for stock and irrigation. Water is
diverted 1 mile upstream into Mill Creek Reservoir for flood control with release of
stored waters after flood into Russell Creek and is also diverted as required to
replenlsh losses from seepage and evaporation from small recreation pool maintained
in the reservoir. City of Walla Walla diverts about 22 cfs for municipal supply sev-
eral mlles upstream. Other small diversions above station for irrigation.

Cooperation.--Gage-height record, 7 discharge measurements, and 2 field estimates fur-
nished by Corps of Englneers.

Revisions (water years).--WSP 1288: Drainage area. WSP 1348: 1943, 1945-48,

Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

1.7 0.4 2.2 78
1.8 4.1 2.8 175
1.9 15 3.0 400
2.0 32 3.5 710
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar., Apr, May June July Aug, Sept.
1 18 19.5 42 34 132 40| 329 78| 66 2.4 6.5 2.9
2 12.%5 18 42 30 128 40 247 76 40 2.4 5.6 2.9
3 8.6 26 47 30 *122 40 219 73 30 2.9 4.8 2.9
4 8.6| *38 42 30 95 42 158 70 32 2.9 4.1 4.1
5 3.5 36 40 30 108 45 17 47 21 2.9 4.1 4.1
6 *2.0 34 40 34 119 51 175 2] 19.5 2.9 3.5 3.5
7 2.0 32 40 32 264 86 160 63 23 2.9 3.5 2.9
8 1.6 28 36 34 400 *149 145 63 16.5 2.9 3.5 2.9
9 2.0 24 36 32 370 125 138 58, 15 2.9 3.5 2.4
10 2.0 23 35 30 300 132 122 *53 13.5 2.9 2.9 2.4
11 30 21 35 30 286 119 109 53 9.8 2.9 2.9 2.4
12 B3 21 38 28 218 109 89 53 3.5 **#2.9 2.9 2.4
13 49 16.5 40 26 191 109 73 53 2.9 2.4 2.9 2.4
14 38 16.5 *36 25 171 100 92 42 2.4 2.9 2.9 2.4
15 30 18 38 24 183 98 76 36 24 2.9 3.5 2.4
16 24 16 45 23 183 92 10 53 23 2.9 4.1 2.4
17 21 15 53 22 160 92 70 53 13.5 2.9 4.1 2.4
18 13.5 16.5 53 21 142 *106 84 89 5.6 2.9 3.5 2.4
19 1 18 51 20 122 128 109 112 2.4 2.9 2.9 2.4
20 12.5 19.5 47 20 98 160 132 179 2.4 2.9 2.9 2.4
21 13.5 78 45 20 92 231 247 291 2.4 3.5 3.5 2.4
22 32 195 42 21 84 282 231 247 2.4 3.5 4.8 2.4
23 53 221 40 23 70 278 219 207 2.4 3.5 4.8 2.4
24 49 199 45 26 53 255 203 171 2.4 3.5 5.6 2.4
25 45 153 49 32 53 227 178 135 2.4 3.5 5.6 2.9
26 28 119 47 223 153 119 2.4 3.5 4.8 2.9
27 18 92 45 203 138 116 2.4 2.9 4.8 2.4
28 21 63 42 211 128 loé 2.4 3.5 4.8 2.4
29 23 53 40 203 100 100 2.4 2.9 4.1 2.4
30 21 19 40 380 31 86 2.4 2.9 3.5\ ___ 2.4
31 *21 |t 38 4117777700 70{" """ 4.1 2.9"7°
Total| 677.3(1,684.5 1,309 4,767 4,434 2,971 390.0 93.8 123.8 80.0
Mean 21.8 56.2 42.2 154 148 95.8 13.0 3.03 3.99 2.67
Ac-ft| 1,340 3,340 2,600 9,460 8,790 5,890 774 186 246 159
Calendar year 1959: Max 773 Min 0.7 Mean 84.8 Ac-ft 61,380
Water year 1959-60: Max 411 Min 1.8 Mean 60.7 Ac-ft 44,100

* Discharge measurement made on this day.
** Fleld estimate made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16, 17, Jan. 2-4, 10-24, Feb. 27 to Mar, 4.
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160. Dry Creek near Walla Walla, Wash,

Location.--Lat 46°07'20", lon% 118°14'10", on south 1ine of SWi sec.3l, T.8 N., R.37 E.,
on right bank 1 mile downsfream from Spring Creek and 6 miles northeast of Walla Walla,

Drainage area.--48.4 sq ml.
Records available.--January 1949 to September 1960,

Gage.--Water-stage recorder. Concrete control since July 25, 1949. Altitude of gage is
T,200 £t (from topographic map).

Average discharge.--11 years, 23.4 cfs (16,940 acre-ft per year).

Extremes.--Maximum discharge during year, 113 cfs May 20 (gage height, 4.40 ft); maximum
gage height, 5.46 £t Jan. 29 gbackwater from ice); minimum discharge, 0.8 cfs July 27,
Aug. 12 {gage height, 3,086 ft).

1949-60: Maximum discharge, 3,340 cfs Feb. 22, 1949 {gage height, 11.6 ft, from
high-water mark in well), from rating curve extended above 310 cfS on basls of slope-
area and contracted-open measurements of peak flows at gage heights 9.0 and 11.6 ft;
minimum, 0.2 cfs Aug. 4, 1949,

Remarks.-~Records good except those below 10 cfs, which are fair, and those for periods
of 1ce effect, which are poor. No regulation. Several small diversions above station
for irrigation,

Rating table, water year 1959-60, except perlods of lce effect (gage
height, in feet, and discharge, in cubic feet per second)

3.0 0.3 3.6 22
3.1 1.3 3.8 38
3.2 3.2 4.1 70
3.3 6.2 4.5 134
3.4 10
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr., May June July Aug. Sept.
1 5.5 10 11.5 6.0 37 4.0 51 24 17 3.7 5.7 1.6
2 4.3 9.6 11 4.0 42 3.0/ 44 22 14,5 3.4 3.2] 1.8
3 4.0 13.5 13.5 5.0 36 .0 40 20 13 3.2 2.3 1.6
4 3.7 16.5 *11.5 7.0 32 10 36 19.5 1z 3.0 2.3 4.3
5 3.2 14.5 11 8.0 36 15 34 17 11 3.0 2.0 3.7
8 3.2 14 11 1o 38 20 35 15.5 9.6 2.7 2.0 2.7
7 3.2 13.5 11 11.5 70 47 35 24 9.2 2.3 1.6 2.3
8 3.2 1 10 *11.5 80 49 32 19.5 8.8 2.3 1.5 2.3
9 3.7 11.5 9.6 9.8 74 44 28 17.5 8.4 2.3 1.5 2.1
1o 4.0 11 9.6 5.0 87 38 25 16.5 7.6 2.3 1.3 2.1
11 5.2 10 10 6.0 56 35 24 14.5, 6.9 2.1 1.1 2.0
12 8.0 9.6 11 6.5 *50 33 21 14 6.9 2.0 1.1 2.1
13 8.0 6.0 11.5 6.0 46 33 19.5 15.5 5.8 1.8 1.2 2.1
14 7.8 4.0 1 5.0 44 31 14 7.8 1.8 1.3 2.1
15 6.6 3.5 12 5.5 49 30 21 13 13.5 2.0 1.8 1.8
1 5.8 3.0 15 6.5 45 28 19.5 19.5 9.6 1.8 1.8 1.8
17 5.5 3.5 17 7.0 40 28 19.5 19.5 8.4 1.5 1.6 2.0
18 5.2 5.0 16.5 6.0 36 *34 26 32 7.2 1.5 1.5 2.0
19 4.9 7.0 15.5 5.0 32 41 32 36 6.6 1.5 1.2 1.8
20 4.6 11.5 14 4.0 27 48 42 83 6.6 1.3 1.2 1.8
21 5.5 21 13.5 4.0 26 56 47 86 6.2 1.3 1.5 2.0
22 6.2 29 12 3.5 24 59 44 67 5.5 1.3 1.6 2.0
23 7.6 35 1z 4.0 21 59 45 55 5.2 1.2 2.0 2.1
24 7.6 31 12 6.0 21 54 4z 45 4.6 1.3 2,3 2.1
25 7.6 25 14 10 21 47 39 *38 4.3 1.3 2.1 2.5
26 7.2 20 1z 30 8.0 44 35 34 4.3 1.3 2.0 2.3
27 6.9 17.5 11 40 5.0 39 31 31 4.0 1.1 2.1 2.3
28 6.6 1 11.5 50 4.0 4z *29 27 3.7 1.2 2.0 2.1
29 8.8 13.5 9.6 59 40 27 25 *3.4 *1.1 2.0 2.1
30 *11 10.5 56 T4 24 22 3.7 1.1 1.6 2.1
31 10 10.5 45 67 (TTTT°7° 19.57 """ 1.8 *1, 57777777
Total] 184.4 408.7 371.8 443.6(1,071.0/1,157.0 974.5 886.0 235.1 59.1 5.9 65.4
Mean 5.95 13.6 12.0 14.3 36.9 37.3 32.5 28.8 7.84 1.01 1.80 2.18
Ac-ft] 366 811 737 880 2,120 2,290 1,830 1,760 4686 117 111 130
Calendar year 1959: Max 292 Min 1.8 Mean 24,7 Ac-ft 17,890
Water year 1959-60: Max 86 Min 1.1 Mean 16,2 Ac~-ft 11,720

Peak discharge (base, 400 cfs).--No peak above base.

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by lce Nov. 13-19, Jan. 1-6, 10-28, Feb. 26 to Mar. 6.




WALLA WALLA RIVER BASIN 19
165. East Fork Touchet River near Dayton, Wash.

Location.--Iat 46°16'45", long 117°54'05", in NWiNW} sec.1l, T.9 N., R.39 E., 50 f't
upstream from Dayton water-supply headworks, three-quarters of a mile downstream from
mouth of Wolf Creek, 3 miles upstream from confluence with South Fork, and 4 miles
southeast of Dayton.

Drainage area.--102 sq mi,
Records available.~-April 1941 to September 1951, September 1956 to September 1960.

Gage.--Water-stage recorder. Datum of gage is 1,868.3 ft above mean sea level (river-
profile survey). April 1941 to September 1951 at site 200 £t upstream at same datum.

Average discharge.--14 years, 124 cfs (89,770 acre-ft per year).

Extremes.--Maximum discharge during year, 330 cfs Mar., 30 (gage height, 1.70 ft); maximum
age height, 2.46 ft Jan. 4 (backwater from ice); minimum discharge, 15.5 cfs Jan, 9
%gage height, 0.92 ft), result of freezeup.
1941-51, 1956-60: Maximum discharge, 1,530 cfs about Jan. 7, 1948 (gage height,
5.28 ft, from recorded range in stage%; minimum, that of Jan. 4, 1960.

Remarks.-~Records fair except those for periods of lce effect or no gage-height record,
which are poor. No regulation. Small diversions above station for irrigation during
summer months. City of Dayton diverts about 1.2 mgd in summer and 0.4 mgd in winter
for municipal water supply at station.

Rating tables, water year 1959-60, except periods of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

oct. 1 to Mar. 30 Mar. 31 to June 24 June 24 to Sept. 30
0.9 13 1.2 60 1.1 38
1.0 30 1.4 165 1.2 55
1.1 61 1.7 330 1.3 73
1.3 1S0
1.7 330
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day oct. Nov Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 53 96 87 50 136 50 263 183 159 62 64 50
2 53 96 87 55 141 40 258 183 153 80 57 50
3 53 114 *96 60 136 50 258 177 153 60 57 50
4 43 118 92 60 128 70 *263 177 147 59 53 57
5 49 1lo 87 69 132 96 274 i7 136 57 52 57
6 . 49 110 82 74 136 114 280 159 131 55 52 52
7 53 100 82 *74 200 105 274 i7 120 53 S0 S0
8 53 100 82 74 222 100 263 165 105 53 S0 48
9 69 96 82 57 249 1lo 247 165 94 52 48 48
1o 61 96 82 25 244 1lo0 219 165 83 53 48 48
11 78 96 82 30 *236 114 201 177 78 52 48 48
12 €9 96 82 30 218 118 183 171 73 52 46 48
13 61 82 82 30 200 123 i7 159 68 53 46 48
14 61 92 78 40 190 118 177 147 78 52 48 46
15 57 92z 78 69 195 123 165 136 94 50 48 46
16 57 70 92 69 186 123 153 177 78 48 50 48
17 53 80 92 65 177 *132 147 171 68 48 48 48
18 53 78 87 30 172 136 171 in 64 48 46 46
19 53 82 87 25 168 146 183 159 64 48 45 45
20 53 92 87 20 164 172 a200 171 €8 . 48 46 46
21 57 136 82 25 159 200 a240 189 68 48 46 46
22 61 146 78 30 154 231 a220 189 68 48 S0 46
23 61 168 78 50 150 258 | a2lo 195 64 48 50 46
24 57 146 82 92 150 258 201 195 64 48 52 48
25 57 123 82 96 146 244 201 *195 66 46 50 50
26 57 105 78 105 128 244 201 189 64 46 S0 46
27 S7 100 74 110 30 236 *230 183 64 46 52 46
28 €5 96 74 110 40 226 213 171 64 *46 52 46
29 *92 92 69 136 40 218 195 165 *64 48 52 46
30 96 87 69 150 [T T T T 303 189 165 64 SO S0 45
31 96 |~ ==~ 69 146 |===—~-- 290 165 S0 *48 [-——-—~
Total| 1,893 3,075 2,541 2,056 4,627 4,858 6,450 5,356 2,664 1,587 1,554 1,444
Mean 6l.1 102 .0 . 160 157 2156 173 88.8 51.2 50.1 48.1
Cfsm| 0.599 1.00 0,804 0.850 1.587 1.54 2.11 1.70 0.871 0.502 0.491 0.472
In. 0.69 1.12 0.93 0.75 1.69 1.77 2.35 1.95 0.97 0.58 0.57 0,53
Ac-f% 3,750 6,100 5,040 4,080 9,180 9,640 | 12,790| 10,620 5,280 3,150 3,080 2,860

Calendar year 1959: Max 380 Min 46 Mean 122 Cfsm 1.20 In. 16.21 Ac-ft 88,190
Water year 1959-60: Max 303 Min 20 Mean 104 Cfsm 1,02 In. 13.90 Ac-ft 75,570

Peak discharge (base, 700 cfs).--No peak above base.

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of recorded range in stage, weather records,
and records for nearby statlons.

Note.--Stage-discharge relation affected by ice Nov. 16, 17, Jan. 1-4, 10-14, 18-23, Feb. 27 to
Mar. 4,
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170. Touchet River at Bolles, Wash.

Location.--Lat 46°16'30", long 118°13'15", on line between secs.7 and 8, T.9 N., R.37 E.,
on right bank just downstream from bridge on State Highway 3 E, a quarter of a mile
southeast of Bolles and 3 miles west of Waitsburg.

Drainage area.--372 sq mi.

Records available.--February 1924 to October 1929, April 1951 to September 1960. Monthly
discharge only for February and March 1928, published in WSP 1318

Average discharge.--14 years (1924-29, 1951-60), 220 cfs (159,300 acre-ft per year).

Gage.--Water-stage recorder. Altitude of gage is 1,150 ft (from topographic map). Prior
o Oct. 5, 1828, water-stage recorder at site half a mile upstream at different datum.
Apr. 1 to May 6, 1951, staff gage at present site and datum.

Extremes, --Maximum discharge during year, 1,220 cfs Mar. 30 (gage helght, 6.69 ft); mini-
mam, 27 cfs Sept. 19 (gage height, 4.07 ft)
1924 29, 1951-60: Maximum discharge 4,470 cfs Jan. 13, 1928 (gage helght, 7.04 ft,
site and datum then in use 3 minimum, 1.4 ofs July 30, 1328 (gage height, 0.42 ft,
site and datum then in use

Remarks.--Records good except those for periods of ice effect or no gage-helght record,
which are fair. Diurnal fluctuation and some regulation at low f%ow caused by opera-
tion of flour mill at Waitsburg. Numerous small diversions for municipal and domestic
use and for irrigation.

Revisions (water years).--WSP 1448: 1952-53(M), drainage area.

Rating tables, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Jan. 5 Jan. 6 to Sept. 30

4.2 53 5.0 280 4.0 18 5.0 295

4.4 96 5.5 490 4.1 31 5.5 525

4.7 177 4.3 89 6.0 800

4.6 152 6.5 1,100

Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 82 104 143 80 310 80 740 327 248 61 52 36
2 78 104 134 70 300 70 €02 311 235 61 63 36
3 73 118 *165 70 280 100 550 303 225 56 45 38
4 69 154 134 80 260 114 *515 291 211 56 46 48
5 67 140 118 100 250 137 520 271 194 54 43 52
6 63 137 118 120 300 296 525 251 178 48 41 45
7 78 129 124 120 400 424 510 299 168 48 38 45
8 71 121 114 *116 500 362 485 287 158 46 38 43
9 96 116 111 100 700 331 460 267 143 45 36 41
10 96 111 108 80 800 307 412 267 134 45 34 40
11 148 106 114 65 *540 287 371 279 122 45 34 41
12 148 104 126 70 460 279 335 291 114 43 33 38
13 118 70 126 70 412 291 307 295 105 40 33 38
14 104 70 116 65 376 275 384 263 114 41 31 38
15 98 80 132 90 425 267 327 240 187 41 34 38
18 96 60 151 100 376 263 291 319 155 43 40 31
17 87 70 162 100 344 *299 279 527 149 41 38 33
pE:] 84 80 162 80 315 344 327 358 125 41 56 31
19 80 100 154 80 283 376 420 353 114 38 34 30
20 82 114 145 50 255 435 540 475 116 40 34 30
21 88 264 140 60 233 515 636 580 111 38 36 31
22 118 388 132 70 208 608 602 505 100 40 40 33
23 121 454 129 85 178 868 580 450 92 38 40 33
24 111 400 132 100 184 652 535 402 84 41 46 34
25 106 336 151 110 178 592 490 *366 76 41 45 43
26 101 250 126 100 120 586 445 335 74 40 41 41
27 96 219 114 80 70 555 412 323 69 38 43 40
28 111 290 121 100 60 565 *402 303 65 38 41 38
29 *124 171 108 287 70 515 362 283 *65 *36 40 38
30 114 154 100 330|777 1,060 340 267 61 36 38 38
31 106 |- --=""" 920 320 |~ EELN 263" 7777 41 *¥34 (77777
Totall 3, 050 5,014 4,000 3,308 8,987 | 12,591 | 13,704 | 10,151 3,990 1,360 1,227 1,137
Mean 97 167 129 107 310 406 457 327 133 43.9 39.6 37.9
Ac-ft| 8, 010 9, 950 7,930 6,560 17,830 | 24,970 27,180 20,130 7,910 2,700 2,430 2,280
Calendar year 1959: Max 1,490 Min 34 Mean 221 Ac-ft 159,700
Water year 1959-60: Max 1,060 Min 30 Mean 187 Ac-ft 135,900

Peak discharge (base, 1,500 cfs).--No peak above base.

* Discharge measurement made on this day.

Note.--No gage-height record Jan. 6, 7, Jan. 30 to Feb. 11; discharge estlmated on basis of
recorded range in stage, weather records and records for nearby stations. Stage-discharge rela-
tion affected by ice Nov. 13-19, Dec. 30 to Jan, 5, Jan. 9-28, Feb. 26 to Mar. 2 (no gage-height
ricoid Jﬁn 4, 5, 13-25; discharse estimated on basis of weather records and records for nearby
stations
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185, Walla Walla River near Touchet, Wash.

Location.--Lat 46°01'45", long 118°43'40", in NWiSEL sec.6, T.6 N., R.33 E., on left bank
2% miles southwest of Touchet and 3 miles downstream from Touchet River.

Drainage area.--1,660 sq mi, approximately.
Records avallable.--October 1951 to September 1960.

Gage.--Water-stage recorder. Altitude of gage 1s 405 ft (from topographic map). Prior
o Nov. 27, 1951, staff gage at same site and datum.

Average discharge.--8 years, 596 cfs (431,500 acre-ft per year).

Extremes.--Maximum discharge during year, 3,010 cfs Jan, 30 (gage height, 6.96 ft); mini-
um, 2.1 cfs Aug. 15 (gage height|, 1.63 £t
1951-60: Maximum discharge, 16 300 cfs Feb. 2, 1952 (gage height, 12.10 ft), from
rating curve extended above 6, 000 ofs on basls of contracted-opening measurement at
gage helght 13,81 ft; minimum that of Aug. 15, 1960.
. ?aximum stage known 13.81 ft in February 1949 from floodmarks (discharge, 23,800
cfs

Remarks.~~Records good except those below 25 cfs or those for periods of ice effect, which
are falr. Many diversions above statlon for irrigation. Records of chemical analyses
and water températures for the water year 1960 are gilven in WSP 1744,

Rating table, water year 1959-60, except perlods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.8 1.5 2.2 43 4.0 590
1.7 3.5 2.5 90 5.0 1,220
1.8 7.0 3.0 200 6.0 2,060
2.0 21 3.5 360 7.0 3,050
Discharge, 1n cublc feet per second, water year October 1959 to September 1960
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 418 332 530 450] 1,040 390| 2,140 696 540 22 7.0 *18.5
2 364 320 495 350 975 380 1,760 660 472 17 1z 19.5
3 324 324 505 330 975 400 1,480 820 400 17 31 19.5
4 288 432 *505 350 852 450 1,360 585 356 20 14.5 20
5 267 432 463 392 B1s 500 1,330 545 298 20 12 32
6 252 404 450 468 1,000 575 1,390 481 237 20 10 49
7 246 392 463 490 1,320 1,210 1,330 580 192 14 7.8 44
2] 252 368 458 486 2,080 1,500 1,280 €90 170 11 7.0 42
9 249 348 445 *454 2,380 1,240 1,210 615 146 10.5 8.0 39
1o 270 338 432 409 2,100 1,110 1,070 590 128 10 7.8 37
11 296 328 427 390 1,870 1,020 928 610 120 10 6.3 37
1z 486 340 32 370 *1,500 947 816 610 104 11 6.6 42
13 445 302 450 350 1,280 926 896 800 88 8.8 7.0 42
14 384 28z 427 330 1,160 898 738 575 87 8.8 8.3 48
15 336 260 440 330 1,200 816 714 4863 182 8.2 7.0 43
186 306 250 505 340 1,180 810 830 472 225 8.2 8.8 33
17 292 280 560 350 1,09 798 555 605 182z 7.0 8.2 32
18 273 348 570 340 1,010 1:]:) 575 610 155 6.8 10 30
19 258 388 560 320 940 *996 738 702 112 5.2 8.2 28
20 240 427 545 300 846 1,140 gzz 828 92 4.6 6.6 24
21 255 478 535 300 786 1,380 1,320 1,640 90 4.2 6.6 22
22 292 961 520 300 738 1,680 1,300 1,520 92 4.6 8.3 24
23 5401 1,310 495 310 670 1,790 1,260 1,340 83 4.9 8.2 32
24 500 1,510 495 330 825 1,780 1,210 1,150 &7 5.2 10.5 33
25 432 1,200 545 388 645 1,640 1,150 1,050 51 6.3 14 43
26 388 940 540 463 595 1,580 1,050 *933 43 6.6 18 47
27 352 774 490 €15 490 1,480 940 940 39 8.2 18.5 44
28 328 675 481 1,480 912 834 38 6.6 18 43
29 376 820 481 1,380 *828 750 33 *5.2 22 44
30 364 575 472 2,080 750 890 *28 4.6 20 43
31 *344 |- ------ 4€8 2,820~ —~--"" 805 |~==--"" 4.9 20 |77
Total| 10, 417 15,934 | 15,184 35,874 | 32,280| 23,589 4,8@ 301.2 351.8(1,052.5
Mean 36 531 490 1,157 1,076 761 16z 9.72 11.3 35.1
Ac-ft| 20, 660 31,800 30,120 28,920 61,510| 71,160| 64,030| 46,790| 9,610 597 898 2, 050
Calendar year 1959: Max 4,620 Min 5.8 Mean 879 Ac~-ft 491,500
Water year 1959-60: Max 2,620 Min 4.2 Mean 507 Ac-ft 367,800

Peak discharge (base, 3,000 cfs).--Jan. 30 {4:30 a.m.) 3,010 cfs (6.96 ft).

* Discharge measurement made on this day.
Note.--Stage~discharge relation affected by ice Nov. 15-17, Jan. 2-4, 11-24, Feb. 27 to Mar. 4.
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WALLA RIVER BASIN, OREG.-WASH.

Springs in the Walla Walla River basin, Oreg.-Wash.

Ground-water overflow through many springs on the alluvial fan of the Walla Walla

Rlver near Milton-Freewater, Oreg., amounts to about 50,000 acre-ft a year.

During irri-

gation season practically all the overflow is used to water crops on land not served by

diversion from the river,

A survey made in 1933 listed 57 springs or spring groups in the

area, arranged in "inner," "intermediate,” and "outer" zones concentric about the apex of
the alluvial fan.

The inner zone is 3 to 3% miles below Milton-Freewater and extends from the vieinity of
Nicholas Spring, which 1s about half a mile east of the Walla Walla River at McCoy Bridge,

to springs 1n the vicinilty of Dugger Creek.
the springs in the Walla Walla River basin.

Within this zone are fully three-fourths of
The Intermedlate and outer zones, each of

which contains only a few springs, are about 2 miles and 4 miles, respectlvely, beyond the
inner zone.

In order to bring about a more effectlve use of the avallable water supply through a
better understanding of the relation between surface- and ground-water supplies in the
basin, discharge measurements of each of the principal springs and measurements of ground-
w?ter %gggls in representative wells have been made and the results published periodically
since .

Discharge measurements, in cubic feet per second, of springs in Walla Walla River basin,

Oreg.-Wash., dur:

ing water year October 1959 to September 1960t

Springs of the inner zone

Discharge
Date Spring Location (ofs)
Nov. 24 Big Spring Branch (west SE%NW% sec.24, T.6 N., R.35 E., at Ballou resi- 7.48
prong), Oreg. dence 75 ft above bridge on county road.
B < L L 6.59
June T | ...i80.iuiiiiiiiiiianns . 8.04
Aug. 15 P« 1< T vo..do., . PR 5.92
Nov. 24 | Big Spring Branch (east | NE4SW{ sec.24, T.6 N., R.35 E., above flow line of 3.03
prong), Oreg. small reservolr supplying two diversion pumps.
Apr., 4 veee@0i i .do. SN 2.98
June 7 «...do, ....do. F S ceaeserean 2.93
Aug. 17 cessB0. ittt ....d0.. [ R T R P R R R R R 2,08
Nov. 24 | Engle Spring, Oreg..... NWiSEd sec.23, T.6 N., R.35 E., total flow at diver- 3.48
sion dam.
Apr. 4 J N TN I 3.29
June S . «...do. cheeerseeeenn 3.73
Aug. 15 . PR o B R R S S R Ry 3.35
Nov. 24 |{ Downing Spring, Oreg... SELSW} sec.23, T.6 N., R.35 E., at welr 200 ft below 1.66
spring orifice.
Apr. 4 ....do. Ceseenaans . .48
June 7 «...do. Ceeeeareeseriaee 1.70
Aug. 15 L v...do. 2.28
Nov. 24 Spring, Oreg...... |NW;SEL 1.59
above highway crossing.
Apr. 4 F L . 1.10
June 7 «v..do, seesaantae 1.51
Aug. 15 ...do... 1.74
Springs of the intermediate and outer zones
Nov. 25 McEvoy Spring, Wash.... SE%NW% sec.10, T.6 N., R.35 E., at McEvoy farm 3.24
200 ft above Walla Walla Railway.
Apr, 4 B L N Y« (- PR 2.14
June 7 eevddociiiiia, . 2.41
Aug. 16 Y Lo P Cedeenessaanaan 3.32
Nov, 24 Lewis Spring, Ore . .» R.35 E., below road crossing. 2,31
Apr. 4 PR 1< JUPI creeeaan . Ceecesitesetscastesenaanean 1.87
June 7 .odola...,. ceene crsseansanenaas ceen 1.95
Aug. 15 I L= P . PP - . . T SN 2.20
Nov. 25 Unnamed Spring, Wash... NW%N'E% sec.16, T.6 N., R.35 E., at small diversion 2.24
structure.
APr. 4 | 4...80..iiiiiiiiiiiiana. ceedoLiiiiieae 2.41
June 7 2.50
Aug. 16 | ....d0n.ueniiiiit 2.04
Nov. 25 |East Mud Creek (west 1.21
prong), Creg.
Apr., 4 | . ...00...ciiiiieieeniaan .64
June 11 1.35
Aug. 17 F O 1.88

t Measurements by Umatilla County

deputy watermaster,

1Piper, A. M., Robinson, T. W,, and Thomas, H. E., Ground Water in the Walla Walla River Basin,

Oreg.-Wash.:

of Oregon, transcript of record, p. 132A, October 14, 1935,

Supreme Court of the United States, October term 1935, State of Washington vs. State
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Springs in the Walla Walla River basin, Oreg.-Wash.--Continued
Discharge measurements, in cubic feet per second, of springs in Walla Walla River basin,
Oreg .-Wash., during water year October 19539 to September 1960t--Continued
Springs of the intermedlate and outer zones--Continued
Date Spring Location Di?gggx)'ge
Nov. 25 | East Mud Creek (east SELSWE sec .22, T.6 N., R.35 E., in diversion ditch 0.90
prong), Oreg. 150 £t below diversion dam.
Apr, 4 | ....d0...... ve..do...... .53
June 11 . wi..doL.., .70
Aug. 17 .do . . .68
Nov, 25 | East Mud Creek (branch swé»sw!- sec. 16 7.6 N,, ‘R.35 E., ‘near Lockwood 2,66
of), Oreg. dwelling.
Pk R S R T Y - - DU .84
June 8 .do....... . . 1.51
Aug. 16 Q0. eiinrenniennnnn vese . . . PN .62
Apr, 4 | South Mud Creek, Oreg.. SE%NW-L sec.28, T.6 N., R,35 E., at Von ‘Der Ahe farm. 1,52
June 8 eenddOol i B T 3.57
Avg, 17 P L D ...do 1.62
Nov, 25 | Johnson Creek, Oreg szﬁnw* sec. ‘29, ‘7.6 N., ‘R.35 E., at two 2,34
Apr. 5 1.09
June 8 2,11
Aug. 16 Jdo.... .. 1.52
Nov. 27 Dugger creek, . mh;ml; sec .32, T.6 N., R.35 E., at two weirs.. 5.55
Apr. 5 PR L . PR - PUNPIN 2.02
June 8 . w...do.... 6.42
Aug. 16 .do .do ceraenan 2.87
Nov. 25 Schwar-tz Sprl Branch SW{-SE-’—& sec 23, T 6 N s R 34 E » at weirs, 3.28
(south prong), Creg.
Apr. S caen o................. F L T R 1.26
June 9 oLl . 2.63
Aug. 16 W80t o0l 1.33
Nov. 25 Schwar-tz Spri; Branch NE—SW«; sec 23, T. 6 N., R 54 E., 3.81
(north prong Oreg. from spring.
Apr. 5 d . L...do.... 3.02
June 9 e .do.... 3.07
hug. 16 | ...280.eeeinnriiiiiin, ..do.... 2.68
Nov. 25 |South Mud Creek, Oreg.. 4.72
Apr. S T L 3.79
June 3 e 5.13
Aug. 16 1.56

t Measurements by Umatilla County deputy watermaster.

614188 O ~61 -3
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192, Columbla River below McNary Dam, near Umatilla, Oreg.

Location,--Lat 45°56', long 119°20', in NW} sec.9, T.5 N., R.28 E., on right bank
1.2 miles downstream from McNary Dam, 2 miles northeast of Umatilla, 2.3 miles
upstream from Umatilla River, and at mile 290.8.

Drainage area.--214,000 sq mi, approximately.

Records available.--October 1950 to September 1960. Gage-height records collected at
Umatilla since 1876 are contained in reports of U. S. Weather Bureau.

Gage.--Water-stage recorder. Datum of gage 1s 240.04 ft above mean sea level, datum of
929, supplementary adjustment of 1947 (Corps of Englneers bench mark).

Average discharge.--10 years, 192,300 cfs (139,200,000 acre-ft per year).

Extremes.--Maximum discharge during year, 446,000 c¢fs June 6 (gage height, 27.79 ft); min-
imum, 84,400 cfs Sept. 7 (gage height, 11.35 ft).
1950-60: Maximum discharge, 818,000 cfs June 2, 1956 (gage height, 36.97 ft); mini-
mum, 50,600 cfs Jan. 29, 1957 (gage helght, 8.74 ft).
Flood of June 5, 1894, reached a stage of 44.2 ft, and that of May 31, 1948,
reached a stage of about 40 ft, from informatlion by Corps of Engineers.

Remarks.--Records excellent. Some regulation by Franklin D. Roosevelt Lake and by reser-
volrs 1n Kootenal, Flathead, Pend Oreille, Spokane, Chelan, Yakima, and Snake River
basins. Diurnal fluctuation caused by powerplant and gates at McNary Dam since April
1953. Many diversions for irrigatlion above station. Records of chemleal analyses for
the water year 1960 are glven in WSP 1744.

Cooperatlon.--Gage-height record and 13 discharge measurements furnished by Corps of
Engineers.

Rating table, water year 1959-60 (gage height, in feet, and
discharge, in cubic feet per second)

11.4 85,100
13.0 108,000
20.0 240,000
28.0 453,000

Discharge, in cubic feet per second, water year October 1959 to September 1960

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

(=]
3
<

174,000 (172,000 {188,000 |108,000 |142,000{ 90,700(220,000 [184,000 {347,000 330,000 (176,000 103,000
169,000 {168,000 {184,000 |108,000 [131,000| 93,600 |204,000 193,000 [356,000 {341,000 180,000 (102,000
161,000 |169,000 {180,000 {105,000 {128,000 {105,000 |195,000 [195,000 {373,000 |346 ,000 (183,000 | 91,400
155,000 (171,000 {181,000 {102,000 {129,000 106,000 |210,000 (199,000 | 396,000 [341,000 [¥89, 000| 89,200
152,000 {169,000 [179,000 {104,000 |125,000 [102,000 |220,000 [*204,000 |432,000 |341,000 |189,000| 86,500

143,000 {167,000 {167,000 {106,000 |122,000| 96,000 |241,000 [203,000|427,000 [343,000188,000( 85,200
146,000 160,000 |164,000 {104,000 |122,000| 94,800 (258,000 {199,000 {413,000 [¥341,000/183,000( 85,100
142,000 {161,000 |147,000 {102,000 |127,000 (111,000 (269,000 {208,000 {418,000 |345,000{180,000| 95,300
145,000 |154,000 136,000 | 99,500 (130,000 |115,000 |280,000 (234,000 {415,000 {336,000 {162,000} 98,000
10 143,000 154,000 {124,000 [ 99,500|125,000 |105,000 |292,000 {233,000 (403,000 {312,000 167,000 {101,000

OO Uk NE

11 145,000 (146,000 |125,000 {102,000 [¥135,000| 96,200 {299,000 |237,000 (397,000 {312,000 [¥168,000 {100,000
12 {151,000 150,000 (117,000 {101,000 127,000 99,500 {295,000 (256,000 396,000 {306,000 (172,000 (100,000
13 167,000 |136,000 120,000 {107,000 {126,000 | 97,200 |300,000 (304,000 |398,000 ;292,000 {160,000 | 104,000
14 1178,000132,000 {116,000 [117,000|127,000| 98,000 |285,000 (356,000 |397 ,000 [¥287,000|151,000 98,000
15 [169,000)126,000 (118,000 96,800 (129,000 100,000 {291,000 |360,000 |400,000 |283,000 |150,000| 99,200

16 [167,000(124,000 133,000 112,000 [127,000| 95,000 [287,000 |348,000 (404,000 |275,000 143,000 | 96,200
17 |169,000(122,000 |145,000 {112,000 (108,000} 99,600 269,000 {340,000 (412,000 (267,000 (145,000 96,500
18 |171,000/124,000 134,000 {119,000 |112,000 {104,000 {262,000 {356 ,000 |405,000 | 275,000 [¥143,000 [101,000
19 |172,000 *119,000 (130,000 (121,000 106,000 | 99,600 |249,000 |339,000 |403,000 [*267,000 |147 ,000 [107 ,000
20 |165,000 (120,000 (128,000 {120,000 |104,000 (102,000 |260,000 {341,000 |397,000 [265,000 |130,000 | 88,500

21 170,000 |128,000 (127,000 |116,000 (107,000 [*108,000 (262,000 {350,000 |383,000 |261,000 (125,000 | 90,300
2z 174,000 |130,000 *125,000}117,000 [105,000 (117,000 (255,000 [352,000 |372,000 |256,000 [128,000 | 96,400
23 ]175,0001141,000 |124,000 1119,000 |104,000 | 129,000 |252,000 PGZ‘S,OOO 361,000 [254,000 122,000 | 97,800
24 (196,000 }163,000 {124,000 119,000 {102,000 |136,000 (243,000 [¥347,000 (349,000 |245,000 {111,000 |107,000
25 |202,000 198,000 |117,000 [116,000 |100,000 (155,000 |238,000 |343,000 {332,000 |238,000 {119,000 |103,000

26 |196,000 205,000 (121,000 (122,000 | 97,800 |171,000 |229,000 {330,000 |312,000 |218,000 |116,000 [113,000
27  [¥196,000 |211,000 |121,000 {121,000 103,000 |187,000 |216,000 [330,000 {315,000 [¥224,000 {106,000 {106,000
28 |190,000 [206,000 |117,000 (124,000 | 97,200 |193,000 [202,000 [328,000 {306,000 |214,000 |105,000 |105,000
29 188,000 1192, 000 (115,000 {120,000 | 92,800 {197,000 (186,000 {330,000 304,000 |198,000 {104,000 [¥105,000
30 195,000 {190,000 {109,000 [123,000 211,000 |177,000 }331,000 (¥3I7,000 |189,000 | 98,200 {108,000
31 [185,000 |- ---~-- 111,000 {135,000 -~1340,000 |====--~ 182,000 | 97,700 |- ~-~—--

Total| #5,251| %4,708 | $4,227 [$3,477.843,590.8 1+3,828.2| $7,456 | +9,033 [$11,340 | +8,694 #4,537.9 [¢+2,958.6
Mean 169,400 |156,900 (136,400 |112,200 (116,900 |123,500 (248,500 1291,400 378,000 {280,500 [146,400 | 98,620
Acft|$10,420 | $9,338 | 8,384 | +6,898 | 6,726 | +7,593 [+14,790 |¥17,920 |$22,490 |+17,240 | $9,001| +5,868

214,000 [---

Calendar year 1959: Max 540,000 Min 97,100 Mean 214,300 Ac-ft 155,200,000
Water year 1959-60: Max 432,000 Min 85,100 Mean 188,300 Ac-ft 136,700,000

* Discharge measurement made on this day.
% Expressed in thousands.




UMATILLA RIVER BASIN 25
200. Umatilla River above Meacham Creek, near Gibbon, Oreg.

Location.--Lat 45°43', long 118°20', in SWi sec.2l, T.3 N., R.36 E., on right bank
. 8 mile downstream from Ryan Creek, 2& miles upstream from Meacham Creek, and
2% miles northeast of Gibbon.

Drainage area.--125 sq mi,
Records available.--April 1933 to September 1960.

Gage.--Water-stage recorder. Datum of gage is 1,854.81 ft above mean sea level, datum
of 1929, supplementary adjustment of 1947, Prior to June 27, 1939, at site 1 mile
downstream at datum 43.94 ft lower.

Average discharge.--27 years, 226 cfs (163,600 acre-ft per year).

Extremes.--Maximum discharge during year, 1,060 cfs Nov 23 (gage height, 4.51 ft); min-
Tmum, 42 cfs July 23.
1933-60: Maximum discharge, 6,660 cfs Dec. 12, 1946 (gage height, 8.84 ft), from
rating curve extended above 2,000 cfs by logarithmic plotting; minimum, 28 cfs
Sept. 27, 1935, Jan. 9, 1937.

Remarks.--Records good except those for periods of no gage-height record, which are poor.
No regulation or diversion above station. Records of water temperatures for the water
year 1960 are given in WSP 1744.

Revisions (water years).-~WSP 1398: 1933, drainage area at former site.

Rating tables, water year 1959-60 (gage height, in feet, and discharge,
in cubic feet per second

Oct. 1 to Nov. 23 Nov. 24 to Sept. 30

2.4 84 3.5 440 2.1 40 3.0 230

2.5 102 4.0 700 2.3 62 3.5 460

2.7 150 4.5 1,050 2.5 95 4.0 730

3.0 235 2.7 140 4.5 1,050

Discharge, 1n cubic feet per second, water year October 1959 to September 1960

Day | oOct Nov, Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 142 142 *174 86 266 all0 652 415 2340 74 10 47
2 120 *140 160 as0 246 al00 580 405 a300 7T 58 47
3 107 155 152 a7s 216 aIl0 590 *390 a280 68 52 47
4 98 172 140 a70 *186 alo0 658 385 2260 66 51 58
5 83 162 130 a75 192 also 760 356 a240 65 50 23
6 89 160 122 81 206 a300 118 346 a220 64 49 50
7 93 155 120 82 580 440 760 475 a200 61 48 49
8 89 142 115 88 766 570 718 505 al80 60 48 47
9 128 135 111 84 730 450 658 485 al70 60 48 47
10 132 128 109 84 652 351 550 485 al160 58 47 46
11 187 120 109 90 495 302 490 480 al50 57 a7 46
12 217 18 109 84 370 258 *425 460 al40 56 46 45
13 196 102 105 79 302 250 370 420 al30 *56 46 16
14 168 102 99 77 262 234 385 365 alz20 56 46 46
15 148 ag9s 101 74 274 230 338 333 als0 55 50 46
16 132 ag0 107 76 250 216 297 410 ala0 54 51 45
17 120 ag90 109 72 223 226 279 395 al3o 52 49 46
18 111 ag90 109 a70 206 328 315 440 al20 52 47 45
19 102 a95 107 a70 186 440 400 475 al20 51 46 45
20 104 97 107 265 171 595 520 610 allo 50 45 45
21 104 205 105 a65 165 808 658 802 *109 50 45 46
22 222 502 103 a65 152 917 590 694 | al00 *50 49 46
23 364 956 101 a65 142 931 530 605 a9s 48 *#52 46
24 298 736 105 a70 142 886 495 530 a0 47 60 49
25 235 525 109 a80 142 832 450 470 a8s 48 54 50
26 199 380 99 al20 130 832 405 480 280 48 51| %49
27 170 297 95 160 al30 736 380 a550 a80 a7 49 48
28 162 242 93 168 al20 700 425 a480 a80 47 48 47
29 158 212 90 346 all0 *622 420 2440 76 46 48 47
30 150 189 93 380 [-——=—— 790 410 a400 T 138 48 47
31 145 [-———~ 91 320 |---—-~ 766 [--——-— a360 50 48 |—~=-m-
Total|l 4,779 6,734 3,479 | 3,401 | 8,012 14,570 {15,286 | 14,446 | 4,531 | 1,715| 1,546 | 1,424
Mean 154 224 112 110 276 470 510 466 151 55.3 49,9 47.5
Cfsmi 1,23 1.79| 0.896 | 0.880 2.21 3,76 4,08 3,73 1.21| o0.442 | 0.399| 0.380
In. 1.42 2.00 1.04 1.01 2.38 4.33 4.55 4,30 1.35 0.51 0.46 0.42
Ac-ft| 9,480 13,360| 6,900 | 6,750 15,890 | 28,900 | 30,320 | 28,650 | 8,990 ) 3,400 | 3,070 | 2,820
Calendar year 1959: Max 1,190 Min 43 Mean 227 Cfsm 1.82 In., 24.66 Ac-ft 164,400
Water year 1959-60: Max 956 Min 45 Mean 218 cfsm 1.74 In. 23.77 Ac-ft 158,500

Peak discharge (base, 1,400 cfs),.--No peak above base.

* Discharge measurement made on this day.
a No gage-~height record; discharge estimated on basis of records for station at Pendleton and
North Fork Walla Walla River near Milton.



26 UMATILLA RIVER BASIN
210. Umatilla River at Pendleton, Oreg.

Location.--Lat 45°40'30", long 118°46'50", in SWE sec.2, T.2 N., R.32 E., on left bank at
downstream side of SE 8th Street bridge at Pendleton, 7/8 mile downstream from Wild-
horse Creek and 34 miles upstream from McKay Creek.

Drainage area.--637 sq mi.

Records available.--February 1891 to July 1892, May 1903 to June 1905 (gage helghts and
discharge measurements only June to December 1904), October 1934 to September 1960.
Monthly discharge only February 1891 to July 1892, published in WSP 1318.

Gage .--Water-stage recorder. Datum of gage 1s 1,067.01 £t above mean sea level, datum of
929, supplementary adjustment of 1947. February 1891 to July 1892 and May 22, 1903,
to June 11, 1905, staff gage; May 16 to July 2, 1958, and Dec. 12, 19568, to Apr. 23,
1959, wire-weight gage; all at Main Street bridge half a mile downstream at different
datums. Oct. 1, 1934, to May 15, 1958, water-stage recorder at site 1,500 ft down-
stream at datum 4.62 £t lower. Supplementary water-stage recorder at site 900 ft
downstream at different datum used for some low-water periods August 1942 to January
1953 and July 3 to Dec. 11, 1958.

Average discharge.--26 years (1934-60), 503 cfs (364,200 acre-ft per year).

Extremes.g-M%ximum digcharge during year, 3,000 cfs Mar. 22 (gage height, 4.86 ft); mini-

mum cfs Aug. .

i891-92, 1903-5, 1934-60: Maximum discharge, 15,400 cfs Feb. 22, 1949 (gage height,
9.01 ft); minimum, 10 cfs July 13-16, 1940.

Maximum flood known, 17,000 cfs Dec. 14, 1882 {date and discharge from data fur-
nished by Corps of Engineers). Flood of May 30-31, 1906, reached a stage of 11.0 f%,
1934-58 ‘site and datum, but before channel was improved (discharge, 15,500 cfs,
estimated by Corps of Engineers).

Remarks.--Records good except those for periods of no gage-height record, which are poor.
Yo regulation. Many diversions for irrigation above station.
Revisions (water years).--WSP 1398: 1904, 1837.

Rating tables, water year 1959-60 (gage helght, in feet, and discharge,
in cublc feet per second

Oct. 1 to Mar. 22 Mar. 23 to Sept. 30
1.8 118 3.5 900 1.2 21 3.5 900
2.0 160 4.0 1,370 1.5 55 4.0 1,450
2.5 320 4.5 2,100 2.0 148 4.5 2,250
3.0 560 5.0 3,120 2.5 290 4.9 3,090
3.0 530
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 206 a255 376 153 608 250 1,490 860 136 85 42 36
2 180 a2s0 344 al4o 560 236 1,330 820 644 *B84 81 *38
3 158 240 320 al30 500 a230 1,350 768 584 84 7 45
4 140 288 296 alz20 430 226 1,480 752 530 77 48 56
5 130 285 268 al30 405 226| *1,680 706 460 70 45 82
[} 126 288 250 142 405 341 1,730 *B657 415 72 42 56
7 130 285 236 149 740 1,050 26! 820 375 87 43 51
8 124 278 226 158 1,380 1,490 1,540 1,020 330 61 *38 42
9 142 257 215 al5s 1,630 1,250 1,390 1,020 *298 62 35 42
10 180 246 206 also 1,610| 1,000 1,180 1,000 270 60 33 46
11 212 229 200 al50 1,260 860 1,000 970 241 54 32 43
12 288 215 203 also 980 750 850 920 232 48 32 38
13 296 203 206 alas *806 694 720 830 212 47 28 41
14 274 185 188 al4l 701 662 728 713 202 48 33 40
15 243 182 182 alal 729 626 *B71 632 254 *52 39 42
16 215 178 182 al40o 715 602 602 692 *226 50 41 42
17 197 170 188 al3s 650 572 554 736 208 43 40 41
18 178 165 *191 694 578 850 185 45 35 40
19 *165 162 188 956 728 1,020 172 42 36 39
20 158 172 185 1,360 920 1,250 1ls1l 40 36 36
21 156 212 182 2,100 1,440 2,100 150 36 36 39
22 182 592 180 2,740 1,480 2,04 144 *38 36 36
23 471 1,630 178 2,720 1,350 *1,750 *133 39 42 45
24 608 *1,780 178 2,560 1,280 1,480 123 45 52 42
25 506 1,190 191 2,210 1,150 1,330 119 38 55 50
26 *420 884 ls2 2,230 1,030 1,240 113 36 48 50
27 360 701 172 1,920 930 1,480 103 36 46 42
28 316 578 165 1,760 950 1,370 101 35 46 45
29 310 485 162 1,520 930 1,200 93 31 43 43
30 278 425 160 1,620 880| 1,010 89 29 40 43
31 264 |- ---~-- 160 1,680 (-~----- 860 |~~-=--- D 39 |-cmemnm
Total| 7,613| 13,010 6,560 6,524 | 18,685} 37,135| 33,561 32,896 7,903 1,592 1,269 1,311
Mean 246 434 212 210 644 1,198 1,119 1,061 263 51.4 40.9 43.7
Ac-ft| 15,100 | 25,800 | 13,010 | 12,940 37,060 73,660 | 66,570| 65,250 15,680| 3,160 2,520| 2,600
Calendar year 1959: Max 5,100 Min 20 Mean 513 Ac-ft 371,700
Water year 1959-60: Max 2,740 Min 28 Mean 459 Ac~ft 333,400

Peak discharge (base, 3,500 cfs).--No peak above base.

* Discharge measurement made on this day.
a No gage-helght record; discharge estimated on basis of weather records at Pendleton and records
for stations above Meacham Creek and at Yoakum.



UMATILLA RIVER BASIN 27
225. McKay Creek near Pilot Rock, Oreg.

Location.--Lat 45°33110", long 118°46'20", in NEL sec.23, T.1 N., R.32 E., on left bank
400 Tt downstream from county road bridge, three-quarters of a mile upstream from max-
imum flow line (altitude, 1,322 ft) of McKay Reservoir, 6 miles northeast of Pilot
Rock, and 8 miles south of Pendleton.

Drainage area.--178 sq mi.

Records available.--May to August 1921, October 1926 to June 1928, December 1928 to July
1 , October 1929 to September 1960. Monthly discharge only for some periods, pub-
lished in WSP 1318,

Gage.--Water-stage recorder. Datum of gage is 1,335.68 ft above mean sea level, datum of
929, supplementary adjustment of 1947. May 7 to Aug. 14, 1921, staff gage near pres-
ent site at different datum., Nov. 19, 1926, to Sept. 15, 1932, and Sept. 16, 1932, to
Apr. 8, 1941, water-stage recorder at site 400 £t upstream at datums 1.4 and 4.4 ft
higher, respectively.

Average discharge.--32 years (1926-27, 1929-60), 100 cfs (72,400 acre-ft per year).

Extremes.--Maximum discharge during year, 670 cfs Mar. 7 (gage height, 3.76 ft); minimum,
.1 cfs Aug. 19-23.
1921, 1926-60: Maximum discharge, 6,000 cfs Apr. 1, 1931 (gage height, 10.4 ft,
site and datum then in use), from rating curve extended above 1,000 cfs by logarithmic
plotting; no flow at times.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. No regulation. Many small dlversions for irrigation above station.

Revisions (water years).--WSP 1398: 1928-29, 1933, 1940.

Rating tables, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Sept. 17-30)

Oct. 1 to Mar. 7 Mar. 8 to Sept. 30
1.5 8.5 1.0 0.1 2.0 40
1.7 19 1.1 3 2.2 66
2.0 45 1.2 .9 2.5 120
2.2 71 1.3 2.0 3.0 270
2.5 125 1.4 3.5 3.5 495
3.0 270 1.5 6.0 4.0 830
3.5 520 1.7 15
Discharge, 1n cublc feet per second, water year October 1959 to September 1960
Day | Oct, Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 17 34 50 25 190 265 274 152] 152 4.5 0.3 0.5
2 16 *32 3 b24 160 a60 260 135 125 4.0 .2 5
3 14 31 41 b24 135 260 263 122 106 4.0 .2 7
4 12 33 38 22 113 a65 266 116 87 3.8 3 .9
5 11 32 34 22 105 aBo 270 112 72 3.4 .3 .8
6 11 31 32 23 103 109 260 *98 *62 3.4 4 *.8
7 11 30 30 b24 181 411 235 148 53 3.4 3 .8
8 11 30 29 b25 260 522 214 263 46 3.0 3 .8
9 *11 29 27 b25 314 %00 188 235 40 2.9 .3 .8
10 11 27 25 b25 454 322 162 200 35 2.8 3 .8
11 12 26 25 b25 355 266 148 170 29 2.4 .2 .8
12 13 25 25 b25 *270 228 130 152 22 *2.3 .2 .8
13 12 24 28 a25 223 214 114 140 17 2.2 .2 .9
14 12 22 25 b25 199 194 125 122 11 2.0 .2 .9
15 11 22 25 az4 229 182 *114 106 19 2.0 .2 .8
16 11 21 27 a23 229 165 102 125 18 1.6 .2 .9
17 11 20 29 a22 205 160 86 128 16 1.4 .2 .8
18 11 19 30 a22 *181 191 104 158 14 1.3 .2 .9
19 11 19 30 a2l 160 242 135 162 12 1.0 =y .8
20 1o 19 30 a20 138 326 145 250 10 .8 .1 .9
21 11 24 29 435 191 5921 *10 .7 .1 .9
22 14 76 29 470 210 574 10 .5 .1 1.0
23 80 211 28 455 235 *475 10 4 ) 1.0
24 98 175 27 430 266 386 9.2 *.4 4 .9
25 82 130 30 386 256 330 6.8 .3 4 1.1
26 68 100 30 377 238 326 6.8 .3 4 1.3
27 58 82 27 338 214 386 *6.4 .2 4 1.4
28 49 73 26 338 200 342 5.5 "z .4 T.T
29 45 64 b26 290 182 282 5.0 .2 .5 1.1
30 42 57 b25 318 165 235 4.2 .2 1.0
31 38 |- --mno- b25 310]------- 188 |-----—- .2 R
Total] 824 1,518 925 1,803 5,020 8,409 5,762 7,210(1,019.9 5.9 8.3 26.7
Mean 26.6 50.6 29.8 58.2 173 271 192 233 34.0 1.80 0.27 0.89
Ac-ft| 1,630 3,010 1,830 3,580 9,960| 16,680| 11,430| 14,300 2,020 111 16
Calendar year 1959: Max 864 Min 0.4 Mean 103 Ac-ft 74,780
Water year 1959-60: Max 592 - Min 0.1 Mean 89.0 Ac-ft 64,620

Peak discharge (base, 840 cfs).--No peak above base.

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of weather records at Pendleton and records
for Umatilla River above Meacham Creek and Birch Creek at Rieth.

b Stage-discharge relation affected by 1ice,




28 UMATILLA RIVER BASIN
230, McKay Reservoir near Pendleton, Oreg.
Location.--Lat 45°36'30", long 118°47'40", in SE} sec.34, T.2 N., R.32 E., near right end
of McKay Dam on McKay Creek, 4 miles south of Pendleton and 5 miles upstream from mouth.
Drainage area.--186 sq mi.
Records available.--December 1927 to September 1960.

Gage.--3taff gage. Datum of gage is 0.16 ft above mean sea level, datum of 1929, supple-
mentary adjustment of 1947.

Extremes.--Maximum contents observed during year, 68,780 acre-ft June 8 (gage height,
T,3T7.9 ft); minimum observed, 3,430 acre-ft Sept. 15, 30 (gage height, 1,219.0 ft).
1927-60; Maximum contents observed, 73,840 acre-ft June 9, 1950 (gage height,

%,g%g.g gg ; minimum observed, 3,050 acre-ft Oct. 1, Nov. 1, Dec. 1, 1935 {gage height,

Remarks .--Reservoir is formed by gravel-fill dam with concrete facing, completed in 1926;
storage began in 1927. Usable capacity, 73,830 acre-ft, between gage heights 1,182.0
(floor of trashrack structure) and 1,322.0 ft (top of spillway gates). Dead storage,
about 6 acre-ft, included in records. Water is used for irrigation of lands along
Umatilla River near Echo, Stanfield, and Hermiston.

Cooperation.~-Gage heights and capacity table furnished by Bureau of Reclamation.
Revisions.--WSP 1154: Drainage area.

Month-end gage height and contents, water year October 1959 to September 1960

Date Gage height Contents Change in contents
feet)t (acre-feet) acre-feet)
o R o 1,224.6 5,190 -
oct. 1,228.7 6,640 +1,450
Fov. 1,236.8 9,740 +3,100
Dec. 1,242.0 11,920 o +es0
Calendar year 1959, R - | -maso
Jan. 1,250.5 15,850 +3,930
Feb, 1268.7 26,020 +10,170
Mar. 102924 43,100 +17,080
apr. 1,304.7 54,360 4117260
May 1.317.0 67,700 +15,340
June 1,308.4 58,140 -9,560
July 102793 33,050 -25,090
A 1,242.5 12,120 -20, 930
Sept.30 1,219.0 3,430 -8,690
Water year 1959-60.....c.... PR - - -1,760

+ @Gage height usually read at 4 p.m.



UMATILLA RIVER BASIN 29
235. McKay Creek near Pendleton, Oreg.

Location.--Tat 45°36'40", long 118°48'00", in SEXNWE sec.34, T.2 N., R.34 E., on right

a; 5 ft upstream from irrigation diversion dam, a quarter of a mile downstream from
McKay Dam, and 4 miles south of Pendleton.

Drainage area.--186 sqg mi.

Records avallable.~-November 1918 to May 1919, October 1919 to September 1923, October

0 September 1927, November 1927 to September 1943, April 1944 to October 1947

(irrigation seasons only), March 1948 to September 1960. Monthly discharge only for
some periods, published in WSP 1318.

Gage.--Water-stage recorder and, since Mar. 23, 1928, concrete control. Detum of gage is
1,163.71 ft above mean sea level (Bureau of Reclamation bench mark). Prior to Apr. 16,
1919, staff gage at site 2 miles upstream at different datum. Apr. 16, 1919, to
Sept. 30, 1923, staff gage at site a quarter of a mile upstream at different datum.
Oct. 1, 1924, to Jan. 14, 1927, staff gage and Jan. 15, 1927, to Nov. 15, 1948, water-
stage recorder, at several sites within 220 ft of present site at various datums.

Average discharge.--23 years (1932-43, 1948-60), 94.9 cfs (68,700 acre-ft per year).

Extremes.--Maximum discharge during year, 440 cfs July 17 (gage height, 1.68 ft); no
oW Oct. 1 to Jan. 15, Sept. 17-30.
1918-23, 1924-60: Maximum discharge observed, 3,250 cfs Feb. 10, 1921 (gage height,
4.4 £t, site and datum then in use), from rating curve extended above 1,200 c¢fs; no
flow at times in each year.

Remarks .--Records good above 1.0 cfs and poor below. Flow completely regulated since
by McKay Reservoir (see preceding page). Many diversions for irrigation above
station. Since 1932, records have excluded flow in Elder ditch which, since 1953, has
diverted not over 3 cfs at station for irrigation during season and up to 1 cfs
(seepage from reservoir) for stock water at other times.

Revisions (water years).--WSP 1154: Drainage area. WSP 1398: 1923.

Rating table, water year 1959-60 (gage height, in feet, and
discharge, in cubic feet per second

-0.1 0 0.5 55
0.0 .3 .7 93
1 4.7 1.0 170
.2 14 1.5 350
.3 25 2.0 630
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day | Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.2 8.0 9.0 370 410| 310
2 zT 8.0 9.0 322 1I0| 318
3 3.3 7.0 8.0 326 375| 326
4 1 3.3 8.0 8.0 342 360 32z
5 2.7 9.0 8.0 346 350| 286
6 3.3 *3.0 8.0 360 *338| *266
7 3.3 9.0 9.0 370 314| 249
8 0 1.0 3.3 9.0 49 375 306| 260
9 1.0 3.3 9.0 *114 385 314| 294
1o *1.0 3.3 9.0 155 365 350 286
11 1.3 3.5 10 173 342 370| 278
1z 1.3 3.3 10 200 385 385 274
15 1.0 4.7 10 207 415 395 270
14 1.0 7.0 10 228 415 385 274
15 - 1.0 *7.0 10 167 410 370 96
0.5
18 N 1.3 8.0 9.0| *158 410 370 .6
17 1.3 7.0 9.0 187 420 365 o)
18 1.3 8.0 8.0 140 435 360 o)
19 1.3 8.0 8.0 138 *435 360 [¢]
20 1.3 8.0 8.0| 176 430 355 0
21 *1.7 9.0 8.0| 214 430 334 0
22 1.7 9.0 7.0| 290 430 330 [¢]
23 2 1.3 9.0 7.0| *350 415 260 0
24 1.7 10 8.0| 350 405 194 0
25 1.3 10 8,0 350 400 170 0
26 1.7 11 8.0| 350 400 253 0
27 1.7 1T *3.0| 350 395 294 0
28 1.7 1o 9.0 360 395 290 )
29 By 2.2 11 9.0| 380 390 260 0
1 N e N N e 2.2 10 10 365 390 246 0
2 o e 2.7|-----—- 10 [-~==--- 390 266|-------
Total 0 0 [ 3.2| 14.5 42.0| 195.0| 270.0(5,470.0| 12,098| 10,139|4,109.6
Mean 0 0 0 0.10[ 0,50 1.35 6.50 8.71 182 390 327 137
Ac-ft| ) ) 0 6.3 29 83 387 536| 10,850( 24,000 20,110| 8,150
Calendar year 1959: Max 450 Min O Mean 117 Ac-ft 85,030
Water year 1959-60: Max 435 Min O Mean 88.4 Ac~-ft 64,150

* Discharge measurement made on this day.
Note.~-No gage-height record Oct. 1 to Mar. 7; discharge estimated on basis of records for McKay
Reservolr.
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250. Birch Creek at Rieth, Oreg.

Location.--Lat 45°39'10", long 118°52'45", in SEL sec.13, T.2 N., R.31 E., on right bank
t downstream from highway bridge, a quarter of a mile upstream from mouth, and
half a mile southwest of Rieth.

Drainage area.--291 sq mi.

Records available.~-May to August 1921, March to July 1922, April to September 1923, April
To September 1927, January to June 1928, November 1928 to August 1929, October 1829 to
September 1960. Monthly discharge only for some periods, published in WSP 1318.

Gage.--Water-stage recorder. Datum of gage is 951.04 ft above mean sea level, datum of
929, supplementary adjustment of 1947. Prior to Apr. 4, 1927, staff gage at several
sites within 1,400 ft upstream at various datums. Apr. 4, 1927, to Jan. 29, 1928,
water-stage recorder and Feb. 3, 1928, to Dec. 16, 1931, staff gage, at site 600 ft
upstream at different datum. Dec. 17, 1931, to Dec. 29, 1939, water-stage recorder at
site 300 ft upstream at datum 1.64 ft higher and Dec. 30, 1939, to July 24, 1957, at
datum 0.78 ft higher.

Average discharge.--31 years (1929-60), 48.1 cfs (34,820 acre-ft per year).

Extremes.--Maximum discharge during year, 351 cfs Mar, 26 {gage height, 2.37 ft); no flow
many days in September.
1921-23, 1927-60: Maximum discharge, 1,860 cfs June 17, 1950 (gage height, 7.2 ft,
from floodmark, site and datum then in use), from rating curve extended above 570 cfs
by logarithmic plotting; no flow at times.

Remarks.--Records good except those below 0.3 c¢fs and those for periods of ice effect or
no gage-height record, which are poor. No regulation. Many diversions for irrigation
of 4,000 acres above station.

Revisions (water years).--WSP 984: 1939. WSP 1398: 1929, 1932-33, 1938-39, 1940(M).

Rating table, water year 1959-60, except periods of 1ce effect (gage
height, in feet, and discharge, in cubic feet per second)

0.1 o 1.0 58
.2 .6 1.2 83
3 3.5 1.5 133
.5 14 2.0 245
7 28 2.5 390

Discharge, in cublc feet per second, water year October 1959 to September 1960

Day Oct Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.6 24 26 b18 68 a24 157 131 89 0.4 0.1 [}
2 0.6 %23 26 b15 62 22 139 133 76 Z 1 0
3 .8 22 24 b1s 56 2z 145 126 66 4 .1 0
4 .9 22 25 16 51 26 160 124 58 .4 1 0
5 2.7 24 24 20 49 30 211 115 50 .4 .2 0

6 2.7 24 24 22 48 44 215 *103 36 .2 .1 o
7 3.1 24 24 22 52 115 zoz 151 27 .2 .1 0

8 2.7 23 23 b20 *70 202 182 235 19 .2 .1 0

9 *4,2 23 22 b18 89 166 173 9.0 L1 .1 0
10 6.5 22 22 p15 95 143 117 197 2.0 2 1 o
11 8.5 23 22 bl15 89 122 117 171 1.1 .1 .1 0
12 8.5 23 22 b15 80 101 103 151 .9 A .1 L1l
13 8.5 23 23 bls 74 84 84 141 .8 1 .1 1
14 8.5 22 22 als 69 89 82 117 .8 A .1 o
15 8.0 b20 22 als 66 86 *70 90 1.1 A A .1
16 *8.5 b19 22 als 63 80 65 98 .9 A A .1
17 8.5 18 22 als 59 74 58 94 .9 1 .1 1
i8 10 bi9 22 als 58 79 €0 100 .9 1 1 0
19 12 b21 22 als 54 88 76 83 .9 1 .1 0
20 12 23 22 als 49 112 78 11% .9 .1 .1 0
21 13 24 22 als 47 166 80 218 .8 .1 1 0
22 14 25 21 bis 44 *222 94 225 .8 .1 .1 .
23 16 24 22 als 36 240 100 *225 .8 .1 .2 0
24 25 24 22 alé 33 252 101 211 .6 1 .1 [}
25 25 25 23 als 35 242 106 204 4 1 .1 0
26 26 27 22 a2s 34 273 106 188 4 .1 *.1 0
27 25 27 21 50 30 z48 108 204 *.4 .1 .1 o]
28 25 26 22 *50 a28 242 119 186 .6 .1 .1 0
29 25 26 21 71 a25 199 126 166 4 .1 A [
30 25 26 21 76 |=---~ == 195 120 131 .4 a .1 0
31 24 |------- b20 T3 |-mmmmm 179 f=------ 105 [-~==--- .1 B
Total| 360.8 696 698 755 | 1,613| 4,169 3,554 | 4,755| 446.8 5.0 .3 0.6
Mean| 11.6 23.2 22,5 24.4 55.6 134 118 153 14.9 0.16 0.11 0,02
Ac-ft 716 | 1,380 | 1,380 1,500 3,200| 8,270| 7,080| 9,430 886 9.9 .5 1.2
Calendar year 1959: Max 279 Min 0.1 Mean 56.4 Ac-ft 40,870

Water year 1959-60: Max 273 Min © Mean 46.6 Ac-ft 33,830

Peak discharge (base, 300 cfs).--Mar. 26 (6:30 a.m.) 351 cfs (2.37 ft).

* Discharge measurement made on this day,

a No gage-height record; discharge estimated on basis of weather records at Pendleton and records
for McKay Creek near Pilot Rock and Butter Creek near Pine City.

b Stage-discharge relation affected by ice.
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260. Umatilla River at Yoakum, Oreg.

Location.--Lat 45°40'40", long 119°02'00", in SWi sec.2, T.2 N., R.30 E., at left bank on
downstream side of highway bridge, half a mile northeast of Yoakum, 25 miles downstream
from abandoned Furnish Reservoir, and 11 miles downstream from Birch Creek.

Drainage area.--1,280 sq mi, approximately.

Records available.--May 1903 to September 1960. Published as "above Furnish Reservoir,
near Yoakum® October 1916 to September 1934.

Gage.--Water-stage recorder. Datum of gage is 768.21 ft above mean sea level, datum of
929, supplementary adjustment of 1947. May 5, 1903, to Sept. 30, 1916, staff gage
at site 500 ft upstream at different datum. Oct. 1, 1916, to Sept. 30, 1934, water-
s‘ca%e recorder at site 5 miles upstream at different datum. Oct. 1, 1934, to Oct. 20,

1948, water-stage recorder at present site at datum 2.0 £t higher.

Average discharge.--57 years, 677 cfs (490,100 acre-ft per year).

Extremes.--Maximum discharge during year, 3,050 cfs Mar. 23 (gage height, 5.71 £t); mini-
mum, 39 cfs Sept. 19. -~
1903-60: Maximum discharge, 20,000 cfs May 30, 1906 (gage height, about 15.0 ft,
site and datum then in use, from flocdmarks), from rating curve extended above 6,600
cfs; minimum, 12 cfs Aug. 10-12, 1908, Aug. 4, 1910

Remarks.--Records good except those for periocds of no gage-height record, which are poor.
ght regulation by Furnish Reservoir 1910-34 (capacit%', 3,900 acre~ft prior to fill-
ing with silt). Flow regulated to some extent since 1927 by McKay Reservoir (see
p. 28). Many small diversions for irrigation above station.

Revisions (water years).--WSP 794: 1906(M). WSP 1398: 1904-6, 1908-9, 1922-23, 1926,
1336,

Rating tables, water year 1959-60 (gage height, in feet, and discharge,
in cubic feet per second)

Oct. 1 to Mar. 23 Mar, 24 to Sept. 30
1.5 115 4.0 1,400 1.1 44 3.0 700
2.0 285 5.0 2,300 1.3 71 4.0 1,400
2.5 475 6.0 3,400 1.8 107 5.0 2,300
3.0 720 2.0 230 6.0 3,400
2.5 440

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 243 285 414 180 690 a300| *1,750| 1,030 901 470 475 329
2 212 271 380 al7s 640 282| 1,540 1,010 796 430 480 363
3 184 274 358 al7o 585 a260| 1,540 957 712 400 250 376
4 159 302 338 159 520 a255| 1,660 901 846 430 415 405
5 142 320 306 al50 484 a250| 1,940 *868 575 425 410 372
[ 130 316 288 159 470 352| 2,020 808 510 440 400 341
7 127 320 274 162 698| 1,130| 1,810 950 450 460 363 317
8 124 313 260 173| 1,420| 1,740| 1,810| 1,300 395 455 341 297
9 121 299 246 al7o| 1,760 1,580| 1,670| 1,300 420 460 329 350
10 152 285 236 al70| *1,820| 1,260| 1,400| 1,260 455 485 363 345
11 212 278 232 al7o| 1,500 1,040 1,210 1,180 455 *390 400 350
12 288 264 229 al7o| 1,150 888| 1,050 1,100 465 2% 420 337
13 320 254 236 173 930 798 894| 1,020 450 475 440 337
14 302 232 218| al7o 792 780 868 894 470 475 425 317
15 274 a220| *208| al6S 792 726 2800 766 485 *#480 410 254
16 243 a210 204| al6o 798 700|  *748 796 425 480 415 80
17 222 a20s 204 alss 720 655 a700 856 420 470 410 68
18 201 201 212 alss 660 732 aB60 936 363 495 410 60
19 187 al90 208 alss 610| 1,020 a700| 1,110 305 290 400 55
20 173 alg90 212 also ss0| 1,430| 1,010| 1,260 341 485 400 46
21 170 218 204 also so2| 2,110( 1,530| 2,240 350 480 390 45
22 187 480 208 al50 470| 2,730| 1,670| 2,310 415 480 376 *45
23 394| 1,480 201 als0 az2| 2.860| 1,540| %,040 495 465 341 52
24 645 | *1,870 204 al6o 386 ) 1,460| 1,760 500 460 251 52
25 570| 1,320 226 al70 383 2,540| 1,340| 1,580 490 455 227 56
26 470 954 218 a200 a370| 2,540| 1,210| 1,460 465 445 254 60
27 410 738 201 a300 a340| 2,270| 1,100| 1,710 460 445 341 59
28 358 615 190 410 a320| 2,080 1,080| 1,630 465 450 341 54
29 341 530 187 670 a310| 1,820| 1,100| 1,450 475 450 317 58
30 310 466 180 900 1,860 1,040| 1,230 455 445 277 58
31 296 |- ~----- T8z 786 [-v=moem 1,950 {------=[ 1,050 [---~~-- 440 293 f-------
Totall 8,170 13,900| 7,466 7,337 | 21,092 41,738 38,950| 38,762 | 14,609 | 14,140 11,564 | 5,938
Mean 264 463 241 237 727 | 1,346 1,298| 1,250 487 456 373 198
Ac-ft] 16,200 | 27,570 | 14,810 | 14,550 | 41,840 | 82,790 | 77,260 | 76,880 | 28,980 | 28,050 | 22,940 | 11,780
Calendar year 1959: Max 4,320 Min 75 Mean 678 Ac-ft 491,100
Water year 1959-60: Max 2,860 Min 45 Mean 611 Ac-ft 443,600

Peak discharge (base, 3,600 cfs).--No peak above base.

* Discharge measurement made on this day.
a No gage-height record; discharge estimated on basis of weather records at Pendleton and records
for stations at Pendleton and near Umatilla.
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320 (corrected). Butter Creek near Pine City, Oreg.
(Called Worth Fork Butter Creek on some maps

Location.--Lat 45°32'40", long 119°18'40", in Swi sec.22, T.1 N., R.28 E., on right bank
half a mile downstream from Mattlock Canyon, 6 miles southeast of settlement of Pine
City, and 20 miles south of Hermiston.

Drainage area.--291 sq mi.

Records available.--April to June 1928, November 1928 to June 1929, October 1929 to Septem-
er , January 1931 to September 1932, February to June 1933, October 1933 to Septem-
ber 1941, January to June 1942, October 1942 to September 1960. Prior to October 1945
monthly discharge only, published in WSP 1318.

Gage.--Water-stage recorder. Altitude of gage is 1,400 ft (by barometer). Prior to Oct. 1,
T944, at datum 1.1 ft higher and Oct. 1, 1944, to Sept. 6, 1949, at datum 1.0 ft higher.

Average discharge.--28 years (1929-30, 1931-32, 1933-41, 1942-60), 24.2 cfs (17,520
acre-1t per year).

Extremes.--Maximum discharge during year, 350 cfs Mar. 8 (gage height, 3.72 ft); minimum,
0.T ¢fs for many days in July and August.
1928-60;: Maximum gage he‘{ght, 12.4 ft, present datum, Feb. 21, 1949 (discharge not
determined); no flow af times.

Remarks.--Records good except those for perlods of 1ce effect, which are poor. No regula-
on. A few small diversions for irrigation above station. Water is diverted into
headwaters of Butter Creek from Fivemlle Creek, a tributary of Camas Creek in John Day
givertbssin, for irrigation of 345 acres below station; at times almost 40 cfs is
verted.

Revisions (water years).--WSp 1218: 1950(M).

Rating tables, water year 1959-80, except perlods of ice effect (gage
helght, in feet, and discharge, in cublc feet per second)

Qct. 1 to Jan. 1 Jan, 2 to Sept. 30

1.1 3.5 0.8 0.1 1.7 33

1.3 9.5 .9 4 2.0 58

1.5 18 1.0 1.5 2.5 117

2.0 60 1.1 3.5 3.0 200

1.3 10 3.5 300

1.5 20
Discharge, in cublic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 4.1 6.2 7.7 b6 18 10 71 32 37 2.3 0.2 0.3
2 1.4 6.2 7.7 13 16 »I0 67 41, 3 3 .2 -3
3 4.7 6.2 7.7 6.6 16 »10 68 44| *25 2.1 .2 .3
4 4.4 5.9 7.4 7.7 15 b1l 71 45 23 1.7 .2 .4
5 4.1 5.9 6.5 8.0 14 bl s *41 20 1.9 3 .5
6 4.1 5.9 bg 9.1 15 16 75 36 16 1.5 .3 .5
7 4.4 5.9 b8.5 9.4 16 68 74 39 15 1.0 .2 .6
8 4.7 6.5 7.4 b9 32 202 70 58 13 .6 .2 .6
9 4.7 7.1 7.1 b8 *55 ¥36 66 51 11 .5 .2 T
10 4.4 7.1 7.4 7 a8 74 59 44 10 .3 .1 W7
11 5.0 6.8 7.4 »7.5 38 61 54 43 10 .3 1 .7
12 *5.0 6.8 7.7 b8 32 53 48 39 9.1 3 1 .6
13 5.0 6.2 7.7 b7.5 28 51 44 44 8.8 .2 .1 .6
14 5.0 5.9 7.4 7.0 26 51 *43 40 7.7 .2 .1 .7
15 4.7 b5.5 *7.4 »7.5 25 50 40 35 9.1 .2 .1 .8
16 4.4 bS. 7.7 b8 23 44 35 34 9.4 .2 .2 .6
17 4.4 b5.5 7.7 b7.5 21 44 31 32 6.6 .2 .2 .6
i8 4.7 7.1 7.7 b6.5 20 74 3z 33 6.0 Y .2 .6
19 5.0 7.7 7.7 6.0 20 99 36 30 7.4 I .2 .6
20 5.0 8.0 7.7 b6.5 18 107 39 7.0 1 1 7
21 5.0 8.0 7.7 b7 18 114 46 86 6.3 1 1 .8
22 5.6 8.0 7.4 8.0 18 123 47 5.6 1 .2 1.0
23 5.6 8.3 7.4 8.4 15 118 43 70 3.8 1 .3 1.0
24 6.8 8.0 8.0 8.8 14 117 47 64 3.8 .1 *.3 1.2
25 T.5 8.0 8.6 9.4| nviz *105 47 80 3.8 A 3 1.3
26 5.9 8.0 8.3 103 45 56 3.8 1 .2 1.4
27 6.2 7.4 8.0 94 46 64 5.8 1 .2 1.3
28 5.9 7.4 7.7 91 42 58 3.3 .1 .2 1.2
29 5.9 7.7 b7.5 71 37 51 2.7 1 .3 1.2
30 6.2 7 7.4 91 33 .1 .3 4
31 6.2]---- b7 85 |- mnn-- .2 4

Total| 158.0| 205.9( 232.5 2,257 1,531 17.3 6.3 23.2
Mean| 5.10 6.86 7.50 5 0.56 0.20 0.77
Ac-ft| 313 408 461 4,480| 3,040 34 12 46

Calendar year 1959: Max 196 Min 0.2 Mean 28.7 Ac-ft 20,760

Water year 1959~60: Max 202 Min 0.1 Mean 19.5 Ac-ft 14,140

Peak discharge (base, 200 cfs).--Mar. 8 (4 a.m.) 350 cfs (3.72 ft).

* Discharge measurement made on this day.
b Stage-discharge relation affected by ice.
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Principal diversions from Umatilla River between Yoakum
and Umatilla gaging stations, Oreg.

The following canals divert water from Umatilla River between Yoakum and Umatilla:
270. Furnish Canal, from right bank of Umatilla Rivcr in SWiSWi sec.31, T.3 N., R.30 E.

290. Umatilla project feed canal, from right bank of Umatilla River in SWi sec.22,
T.3 N., R.29 E., to feed Cold Springs Reservoir of Buréau of Reclamation.

300 (revised). Allen Canal, from right bank of Western Land Canal, half a mile down-
stream from headgate of that canal.

305 (revised). Western Land Canal, from left bank of Umatilla River in NEY sec.21,
T.3 N., R.29 E.; gage is 1 mile downstream from intake.

315 (revised). Maxwell Canal, from right bank of Umatilla River in SW} sec.28 T.4 N.,
R.28 E.; at times 1t recelves water from Cold Springs Reservoir.

R 222;. West Division main canal, from left bank of Umatilla River in SWi sec.28, T.5 N.,

Water diverted by all of these canals is used for irrigation of lands on both sides of
Umatilla River near and below Echo, except that diverted by West Division main canal which
is applied to land along Columbia River in vicinity of Irrigon.

Several smaller canals also divert water between Yoakum and Umatilla, but no records
for them were obtained.

Records available for 1921-60 water years (incomplete). Monthly discharge only for
some periods, published in WSP 1318. Revised figures of discharge for Maxwell Canal
(water year 1921)and West Division main canal (water year 1923) published in WSP 1398.

Diversions, in acre-feet, water year October 1959 to September 1960
West
Furnish Umatilla Allen Western Maxwell Division

Month Canal project Canal cLa.ng Canal main
feed canal ana canal
0CtODeT .t isiiirrrerininracnennes 0o 1,910 404 500 o] 3,430
November, ., [e] 10,450 - 0 0 o
December... 0 11,260 - Q ] [}
o 2,400 - 0 [} 0
Lol 12,800 - Q o] 0
0 11,170 - 2,480 1,150 2,940
5,560 10,980 919 14,6860 4,420 11,350
6,000 12,780 383 13,220 5,090 11,790
8,150 2,080 782 15,150 3,370 10,880
8,930 o] 745 15,520 2,110 11,610
6,700 [} 759 13,080 2,210 11,990
September 3,500 o] 673 6,490 1,370 10,690
Water year 1959-60...<vevresvss 38,840 75,830 - 81,080 19,720 74,680

Note.--No gage-height record for months of 1ittle or no flow and for short periods at other times.
Discharge for some periods interpolated or computed on basis of Information furnished by watermaster.
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335. Umatilla River near Umatilla, Oreg.

Location.--Lat 45°54120", long 119°19'40", in NWi sec.2l, T.5 N., R.28 E., on left bank
Tiles downstream from West Division mein canal of Umatilla project, 1% miles south-
east of Umatilla, and 2 mlles upstream from mouth.

Drainage area.--2,290 sq ml, approximately.
Records available.--October 1903 to September 1960.

Gage.--Water-stage recorder. Datum of gage 1s 330.47 ft above mean sea level, datum of
929, supplementary adjustment of 1947. Prior to Jan. 26, 1931, staff gage at same
site and datum.

Average discharge.--33years (1927-60), 449 cfs (325,100 acre-ft per year). Years prior to
I9§7 not inc%uded in computation of average discharge owing to increased dlversion

since 1927.

Extremes . --Maximum discharge during year, 2,770 cfs Mar. 22 (gage helght, 4.98 ft); mini-
mum, 0.9 c¢fs Apr. 19, 20.
1903-60: Maximum discharge, 19,600 cfs May 31, 1906 (gage height, 11.0 ft), from
rating curve extended above 11,000 cfs by logarithmic plotting; no flow at times.

Remarks.--Records good except those for perlods of no gage-height record, which are poor.
Regulation since 1927 by McKay Reservoir (see p.28 ). Many diverslons above station
for irrigation of lands above and below statlon; Brownell Canal dlverts below station.
Diversions since 1908 to Cold Springs Reservolr, an off-channel reservolr (capacity,
50,000 acre-ft).

Revisions (water years).--WSP 794: Drainage area. WSP 1398: 1909, 1911, 1914, 1928,
1935

Rating table, water year 1959-60 (gage height, in feet, and
discharge, in cubic feet per second)

1.5 0.7 2.0 16 3.5 630
1.6 1.6 2.2 34 4.0 1,140
1.7 3.3 2.4 67 5.0 2,810
1.8 6.0 2.6 115
1.9 10 3.0 290

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day Oct. Nov. Dec. Jan, Feb. Mar, Apr, May June July Aug. Sept.
1 225 210 414 158 820 190 (1,360 550| 414 3.1 42 76

2 190 190 370 178 590 170 |1,18 414; 220 5.2 38 72

3 182 174 335 240 534 162(1,070 310| 100 4.6 65 69
4 205 158 315 250 470 2180 (1,090 *245 31 5.2 56 69

5 182 186 285 245 428 a200 |1,210 210 2.8 4.9 46 78

6 *170 205 265 235 376 2400 |1, 320 150 1.4 11 43 78

7 166 205 245 186 382 a700(1,210 70 *1.4 17 43 76

8 166 205 225 178| 1,020 al,600]|1,010 566 1.2 9.6 43 65

9 154 225 215 170| 1,600| 1,540} 840 711 5.9 15 33 65
10 al60 260 210 162| 1,680/ 1,260 657 630 9.2 21 30 74
11 al70 245 200 240| *1,530| 1,020 456 566 9.6 34 28 90
12 a300 230 200 330| 1,160 860| 435 494 i2 %6 27 50
13 a450 210 200 320 890 738| 315 494 13 *6.4 1z 74
14 502 205 200 300 747 702 | *240 376 14 8.1 49 63
15 478 200 190 310 675 648| 225 245 15 23 63 60
16 442 195 186 325 702 622| 108 166 14 20 78 60
17 421 205 178 315 657 582 53 275 15 16 290 54
18 400 330 174 305 590| . 582 15 295 15 15 225 48
19 388 352 170 *290 526 774 1.4 382 14 14 38 34
20 382 250 170 270 463 1,100 - 630 14 14 34 20
21 330 245 170 1,590 436 1,480 14 14 51| *11
22 305 255 170 2,280 | 860 2,050 15 11 49 8.4
23 364 773 170 2,480 860 I,820| 15 18 58 8.0
24 630 | 1,730 166 71460 810 1,530 14 25 78 6.4
25 693 | *1,400 166 2,240 1756 1,350 16 33 78 5.5
26 *606] 1,030 162 2,100( 622 1,220 12 25 69 4.8
27 456 792 162 1,960] 534 1,200 10 22 67 4.1
28 358 630 162 1,640( 470 1,270 7.6 20 62 3.8
29 300 542 158 *1,460| 510 1,130 5.0 30 69 3.3
30 255 463 T 1,360 478 932 1.9 22 83 3.1
31 225 |- ~----- 158 1,490 |------- 630 |~—~---- 26 78]-
Total| 10,255 | 12,300| 6,549 35,090 [19,213.4| 22,491(1,033.0| 519.1| 2,055(1,373.2
Mean 331 410 211 1,132 640 726 34,4 16.7 . 45.8
Ac-ft| 20,340 | 24,400 12,990 | 20,030 | 36,450 | 69,600 38,110 44,610 2,050| 1,030| 4,080 2,720
Calendar year 1959: Max 4,510 Min 3.6 Mean 474 Ac-ft 342,800

Water year 1959-60: Max 2,480 Min 1.2 Mean 381 Ac-ft 276,400

Peak discharge (base, 3,100 cfs).--No peak above base.

* Discharge measurement made on this day.
tayﬂokgage-height record; discharge estimated on basis of weather records and records for station
at Yoakum,
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345. Willow Creek at Heppner, Oreg.

Location.--Lat 45°21', long 119°327,

in SEf sec.35, T.2 S., R.26 E., on right bank at Hep-

pner, 100 f't upstream from Court Street bridge, 800 £t southeast of Morrow County Court-

house, and 0.3 mile (revised) downstream from Balm Fork.

Drainage area.--87 sq mi, approximately.
Records available.--May 1951 to September 1960.

Gage.--Water-stage recorder and concrete control.

Datum of gage 1s 1,952.73 ft above

mean sea level, datum of 1929, supplementary adjustment of 1947.

Average discharge.-~9 years, 21.0 cfs (15,200 acre-ft per year).

Extremes.--Maximum discharge during year, 73 cfs May 21 (gage height, 2.13 ft); no flow

for many days July to September.
1951-60:

Maximum discharge, 812 cfs May 10, 1957 (gage height, 6.15 ft),

from

rating curve extended above 230 cfs b
Maximum discharge known, about 36,

%o

logarithmic plotting; no flow at times.
0 cfs June 14, 1903, by slope-area method.

Remarks.--Records excellent except those for periods of ice effect or doubtful gage-height

record, which are good.
Part of flow of Ditch Creek
station.

Many diversions for irrigation of about 500 acresabove station.
{John Day River basin

is diverted to Willow Creek above

'

Rating tables, water year 1959-60, except periods of ice effect or dpubtful gage-height
record (gage height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Mar, 2

Mar. 3 to Sept. 30

0.9 1.9 1.2 12 0.7 [ 1.1 6.5
1.0 4.2 1.4 22 .8 .3 1.4 18
1.1 7.4 .9 1.6 1.7 36
1.0 3.7 2.1 70
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug, Sept.
1 5.1 3.5 6.7 6.0 12 b9.0 43 25 21 3.2 0.1 ol
2 4.8 35 8.7 5.0 13 8.5 41 31 24 z.8 1 .1
3 4.8 3.7 8.7 b5.0 12 8.5 42 31 21 2,6 1 Q
4 4.2 3.7 6.0 b5.5 11 9.3 44 *28 18 1.6 1 0
5 *3,7 4.5 4.5 6.0 9.4 7.9 45 25 16 .9 .1 0
6 3.0 5.7 6.0 6.7 9.0 13 46 23| 412 7 Q 0
7 2.3 6.0 6.7 6.7 13 41 44 39 d9.0 4 0 0
8 2.1 5.7 5.1 6.4 15 52 42 46 a7.0 .2 [ 0
9 Z.6 5.7 5.4 5.5 17 42 40 47 *5.8 .2 ] [¢]
10 2.8 *5,7 5.7 5.0 20 35 35 47 7.2 .3 0 0
11 3.0 5.7 6.7 b5.5 20 31 32 42 6.5 .2 0 0
12 5.2 5.7 6.7 b6.0 18 28 28 40 3.2 .1 0 [
13 3.2 4.8 6.4 b5.0 17 29 25 41 2.6 *.1 0 [
14 3.0 4.8 *5,4 b4.8 16 29 23 35 3.4 .1 0 0
15 5.0 7.0 6.7 b6.0 186 28 20 32 6.8 .2 0 Q
16 2.8 b5.0 6.4 6.7 14 25 17 31 7.6 .1 *Q 0
17 2.8 6.0 6.4 6.4 12 24 17 26 9.0 .2 0 0
18 2.8 6.7 6.4 b6.0 15 27 19 24 8.6 .1 0 0
19 2.8 7.4 6.0| *b6.0 13 32 22 21 7.9 .2 [ 0
20 2.8 7.4 6.0 b5.5 12 40 22 36 6.8 .1 o 4]
21 2.6 7.8 5.4 6.0 47 24 66 6.2 .1 1 0
22 3.0 7.8 5.1 b6.0 52 24 66 5.8 .1 .1 0
23 5.7 7.8 5.7 6.0 52 26 64 5.8 .1 .1 0
24 5.7 8.2 6.7 6.7 51 29 58 4.2 .1 22 0
25 5.1 T2 8.6 7.4 47 29 54 3.4 .1 I [
26 4.5 6.7 6.4 9.9 46 30 51 3.4 1 [ [
27 6.4 5.7 5.1 9.0 43 29 53 3.7 1 0 [
28 5.7 7.0 6.0 14 45 28 49 4.2 1 0 0
29 5.7 6.7 5.0 16 38 24 43 4.0 .1 0 0
30 5.7 6.7 6.0 16 53 23 39 3.4 o) 0 0
31 4.2 |[---—uv 6.7 14 *Z e L7 [Sepm——. .1 [ SR
Totall 119.1| 180.0| 189.3| 226.7| 371.9(1,040.2 913| 1,247| 253.5 15.3 1.1 0.2
Mean| 3. 6. 6.1 7.31 12, 33.6 30.4 40.2 8.45 0.49 0.04( 0.007
Ac-Tt| 236 357 375 450 738| 2,060| 1,810( 2,470 503 30 2.2 4
Calendar year 1959: Max 127 Min 0.1 Mean 20.0 Ac-ft 14,490
Water year 1959-60: Max 66 Min O Mean 12.5 Ac-ft 9,030

Peak discharge (base, 170 cfs).--No peak above base.

* Discharge measurement made on this day.
b Stage-discharge relation affected by ice.
d Doubtful gage-height record; discharge interpolated.
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348. Rhea Creek near Heppner, Oreg.

Location.--Lat 45°15'30", long 119°38'10", in SW} sec.31, 7.3 S., R.28 E., on right bank
1.5 miles downstream from Sanford Canyon and 8 miles southwest of Heppner.
Drainage area.--120 sq mi, approximately.

Records available.--August to September 1960.

Qage.--Water-stage recorder. Alfitude of gage is 2,250 ft (from topographic map).

Extremes.--Maximum discharge during period, 2.1 cfs Aug. 26 (gage height, 1.20 ft); mini-
mum, 0.8 cfs Sept. 19.

Remarks.--Records good.

Discharge, in cubic feet per second, 1960

Day Aug. Sept.|| Day Aug. Sept.|| Day Aug. Sept.|| Day Aug. Sept.f| Day | Aug. Sept.
1 - 1.9 7 - 1.4 13 - 1.3 19 - 1.2 25 - 1.8
2 B 1.9 8 - 1.4} 14 - 1.3 || 20 - 1.5 )| 26 | %2.1 1.9
3 - 1.8 9 - 1.4 15 - 1,2 21 - 1.6 27 2.0 1.8
4 - 1.8 10 - 1.3 16 2.0 1.2 22 - *1,5 28 2.0 1.6
5 - 1.8 11 - 1.2 17 - 1.2 23 - 1.5 29 2.0 1.6
6 - 1.5 212 - 1.4 || 18 - 1.0 || 24 - 1.6 | 30 | 1.9 1.6

31 1.9 -
- 45,2
- 1.51
- 90

* Discharge measurement made on this day.
1t Result of discharge measurement.
Note.~-Result of discharge measurement, 12 cfs June 9, 0.7 cfs July 14.

360. Willow Creek near Arlington, Oreg.

Location.--Lat 45°45'00", long 120°00'30", in SW} sec.12, T.3 N., R.22 E., on right bank
E00 Tt downstream from bridge on State Highway 74, 2.9 miles downstream from Eightmile
Canyon, 3.6 miles upstream from mouth, and 10 miles east of Arlington.

Drainage area.--850 sq mi, approximately.

Records avallable.--March to July 1906, August, September 1960. Records for March to
ugus , at site just upstream from Eightmlle Canyon, not equivalent owing to dif-
ference in inflow.

Gage.~-Water-stage recorder and, since Aug. 24, 1960, concrete control. Datum of gage 1s
91.26 ft above mean sea level, datum of 1929, supplementary adjustment of 1947, Mar.1
to July 21, 1906, staff gage at site 2.6 miles upstream at different datum.

Extremes.-~Maximum discharge during period August to September, 0.8 cfs Sept. 28 (gage
elght, 2.98 ft); no flow Aug. 24 to Sept. 13.
1906, 1960: Maximum discharge observed, 2,100 cfs May 30, 1906 (gage height, 7.8 ft,
site and datum then in use), from rating curve extended above 370 cfs by logarithmic
plotting; no flow Aug. 24 to Sept. 13, 1960.

Remarks.--Records good. No regulation. Many diversions for irrigation above station.
Records glven herein do not include water diverted for irrigation in canal Just below
gage, 1n which canal the following discharge measurements, in cubic feet per second,
were made in the water year 1960:

June 8..

Aug. 16. e

Sept.21.....c i,
e Estimated.

Revisions (water years).--WSP 1518: 1906, dralnage area (former site).

Discharge, in cubic feet per second, 1960

Day Aug. Sept, || Day Aug. Sept. || Day Aug, Sept. || Day Aug. Sept. || Day Aug. Sept
1 - o 7 - [¢] 13 - [¢] 19 - 0,3 25 o] 0.4
2 - [4] 8 - o] 14 -~ .3 20 - .3 26 0 .5
3 - o] 9 - o 15 - .5 21 - *3 27 o] .5
4 - [¢] 10 - 0 186 - .5 22 - .4 28 o] -8
5 - o 11 - 0 17 - 4| 23 - 4 | 29 o 5
6 - o] 12 o 18 - 4 24 [} 4 30 0 .6
31 o -
Total..... - 7.4
Mean..... - 0.25
Runoff in 15

* Discharge measurement made on this day.
Note,~=-Result of discharge measurement, 6,1 cfs June 8,



Location.--Lat 44°20',

JOHN DAY RIVER BASIN

375, Strawberry Creek above Slide Creek, near Prairie City, Oreg.

upstream from Slide Creek and 8% miles south of Prairie City.

Drainage area.--7.2 sq mi, approximately.
ﬁmber 1960. Prior to October 1944, published as

Records available.--October 1930 to Sept

"above

ork, near Prairie City.

Gage .--Water-stage recorder and, since Nov. 3, 1948, log control. Datum of gage is
,909.57 ft above mean sea level, datum of 1928.

Average discharge.--30 years, 12.8 cfs (9,270 acre-ft per year).

37

long 118°39', in SWi sec.20, T.14 S., R.34 E., on left bank 100 ft

Extremes.--Maximum discharge during year, 100 cfs June 6 (gage height, 2.10 ft); minimum,
.9 cfs Mar. 2, 5.
1930-60: Maximum discharge, 172 cfs June 8, 1948, maximum gage height, 3.23 ft
May 24, 1956 (backwater from 1logs); minimum discharge, 1.0 cfs Mar. 20, 1955.

Remarks.--Records good.

station

Revisions (water years).--WSP 1488:

Some natural regulation by Strawberry Lake.

1932-33.

Rating tables, water year 1959-60 (gage height, in feet, and discharge,
in cubic feet per second

Oct. 1-28
1.2 4.7
1.3 8.5

Oct. 29 to
1.

4.6
8.7
14

Sept. 30

.5
1.7
2.1

Discharge, in cubic feet per second, water year October 1959 to September 1960

No diversion above

Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 5.7 8.0 4.2 3.0 2.8 5.0 6.5 11 48| 25 8.7 4.2
2 5.7 5.0 2 3o z. 2.3 .5 1z 68 24 *8.7 .2
3 5.7 6.0 *4.2 3.0 2.8 2.1 6.5 12 80 22 8.7 4.2
4 5.7 6.0 3.9 3.0 2.8 1 7.3 12 78 21 8.2 4.2
5 5.7 5.5 3.9 3.0 2.8 2.1 10 12 74 20 7.7 4.2
8 5.7 5.5 3.9 *3.0 3.0 2.3 13 12 85 20 7.7 5.9
7 5.7 5.5 3.9 3.0 3.0 2.3 16 14 88| *19 7.3 *3.9
8 8.1 5.5 3.9 3.0 3.0 2.1 19 15 80 18 7.3 3.9
9 7.7 5.5 5.9 3.0 2.8 2.1 20 18 70| 17 6.9 3.9
10 7.3 5.5 3.8 3.0 2.8 2.1 0 24 64 17 6.5 3.6
11 7.3 5.5 5.6 3.0 *2.8 2.1 18 30 61 16 6.5 3.6
12 7.3 5.0 3.6 3.0 2.8 2.1 17 33 61 15 6.5 3.6
13 7.3 5.0 3.6 2.8 2.8 2.3 17 82 62 15 6.5 3.6
14 7.3 5.0 3.6 z.8 2.8 2.3 16 31 64 14 6.5 3.6
15 7.3 5.0 3.6 2.8 2.8 2.3 15 31 67 14 6.5 3.3
16 7.3 5.0 3.6 2.8 3.0 *2.3 14 31 65 14 6.1 3.3
17 7.3 5.0 3.6 2.8 2.8 2.3 14 31 62 13 6.1 5.3
18 7.3 4.6 3.6 2.8 2.8 2.3 14 31 57 13 5.7 3.3
19 7.3 4.5 5.6 2.8 2.8 2.5 14 31 53 12 5.3 3.3
20 7.0 4.6 5.3 2.8 2.8 2.5 14 31 48 12 5.0 3.3
21 7.0 4.6 5.5 2.8 2.8 3.0 *14 31 42 12 5.0 3.3
22 7.0 4.6 3.3 2.8 2.8 3.6 14 30 38 11 5.0 3.0
23 7.0 5.0 3.3 2.8 2.8 5.0 14 29 35 11 5.0 3.0
24 7.0 4.6 5.5 2.8 3.0 5.7 13 *28 33 11 5.0 3.0
25 7.0 4.6 3.3 2.8 3.0 6.5 13 28 31 11 5.0 3.0
26 7.0 4.6 3.3 2.8 5.0 7.7 12 28 30 10 4.6 3.0
27 7.0 4.6 3.3 2.8 3.0 8.2 12 29 29 9.7 4.6 3.0
28 7.0 4.6 3.0 2.8 3.2 8.z 12 30 28 9.2 4.6 3.0
29 *6.9 4.6 T0 2.8 3.6 7.7 11 31 27 9.2 4.2 3.0
30 6.5 4.6 3.0 2.8 7.3 11 34 26 9.2 T2 3.0
31 6.0 |- -=cne- 3.0 2.8 6.5 |------= 40 [----=-- 8.7 4.2 [-------
Total| 209.1| 152.7] 110.4| e9.2 114.9 | 403.8 792 | 1,654 | 453,0 | 189.8 | 104.7
Mean| 6.7 5.0! 3.56 2,88 3,71 13.5 25.5 55.1 14.6 6.12 3.4
cfsm{ 0.938| 0.707| 0,494 | 0.400 0,515 1.88 3.54 7.65 2.03 | 0.850 | 0.485
In. 1.08 0.79 0.57 0.46 0.59 2.08 4,09 8.54 2.34 0.98 0.54
Ac-ft 415 303 219 177 167 228 801 | 1,570 | 3,280 899 376 208
Calendar year 1959: Max 78 Min 3.0 Mean 11.3 Cfsm 1,57 In.21.37 Ac-ft 8,200

Water year 1959-60: Max 88 Min 2.1 Mean 11.9 Ccfsm 1,65 In. 22,50 Ac-ft 8,640

* Discharge measurement made on this day.
Note.--No gage-height record Oct. 20-28, Oct. 30 to Nov. 17; discharge estimated on basis of
recorded range in stage, weather records, and records for John Day River at Prairie City.
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385. John Day River at Pralrle City, Oreg.

Location. --Lat 44°271, long 118°43', in NEX sec.10, T.13 S., R.33 E., on right bank 600 ft
upstream from outlét of Prairie power canal, 0.3 mile downstream from Dixle Creek, and

0.8 mile southwest of Prairie City.

Drainage area,--231 sq mi.
Records avallable.--October 1916 to September 1917 (gage helghts only), March 1925 to Sep-
ember 1060. Monthly discharge only March 1925, published in WSP 1318.
Gage.--Water-stage recorder. Datum of gage is 3,496.66 ft above mean sea level, datum of
29, supplementary adjustment of 1947. Prior to Mar. 30, 1926, staff gage at site
600 ft downstream, just below outlet of Prairie power canal, at different datum.
Mar. 30, 1926, to Aug. 23, 1943, staff gages at various sltes and datums just above out-
let of Prairie power canal.

Average discharge.--28 years (1925-53), 113 cfs, including flow of Prairie power canal
(8%,310 acre-It per year).

Extremes.--Maximum discharge during year, 366 cfs Apr. 10 (gage height, 2.22 ft); minimum,
12 cfs July 11.

1925-60: Maximum discharge, 2,100 cfs Mar. 25, 1952 (gage helght, 6,27 ft, from
floodmark), from rating curve extended above 450 cfs; minimum, 2 cfs Dec. 8, 21, 22,
1932, Aug. 10, 1934.

Remarks. --Records excellent except those for perlods of no gage-height record, which are
good. No regulation. Many diversions for irrigation above station. Prairie power
canal (not used for power since February 1952) diverts water above statlon in SE% sec.”,
T.13 S., R.34 E.; water 1s used for irrigation below former canal gaging station in
sec.11l, T.13 8., R.33 E., where the following discharge measurements, in cuble feet per
second, were made ln the 1960 water year:

Oct. 29..........10.3
Apr. 21... 7.44
May 24..........24.0

1926-27, 1929-32, 1944, 1950.

July 6..........2.28
Aug. 2..........7.57

Revisions (water years).--WSP 1448:

Rating tables, water year 1959-60 (gage helght, in feet, and discharge,
in cubic feet per second

Oct. 1 to Feb. 26 Feb. 27 to Sept. 30

1.0 50 0.6 13 1.5 153
1.5 140 .8 29 2.0 300
2.0 270 1.1 68 2.5 455
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 84 70 62 62 89 17 180 104 216 45 s 28
2 84 70 62 67 87 87 172 117 189 45 *59 25
3 79 70 *B2 64 79 88 180 108 216 44 53 23
4 77 65 59 58 80 94 210 130 261 43 46 27
S 75 65 56 5 86 104 249 115 288 40 38 27
[ 75 65 60 *82 86 115 294 113 273 40 34 30
7 77 65 60 72 121 189 315 143 264 *41 33 *30
8 82 65 80 72 162 166 324 161 243 41 29 27
9 91 65 60 68 155 140 330 166 219 43 26 28
10 80 65 60 70 147 118 324 180 189 33 24 29
11 79 60 62 68 *123 117 285 192 169 25 20 31
12 79 60 64 68 111 138 255 207 156 30 16 31
13 77 55 62 62 108 183 228 222 140 32 15 32
14 77 85 62 67 102 148 219 222 136 26 15 33
15 75 60 64 68 104 138 204 201 172 24 19 25
16 75 60 64 70 100 *#119 186 210 153 30 23 19
17 T4 60 62 67 93 130 175 183 140 31 24 18
18 72 62 62 S8 95 148 169 172 133 30 24 19
19 72 62 60 65 91 156 166 166 119 31 23 24
20 72 62 62 75 87 186 164 205 108 29 23 25
21 T4 68 60 86 86 219 *166 234 100 26 24 32
22 75 67 60 87 80 243 161 201 96 26 25 38
23 75 a2 62 74 10 261 153 201 75 25 28 37
24 74 70 67 72 80 270 146 *198 .65 28 65 37
25 T4 67 68 72 87 270 138 195 60 37 53 38
26 75 64 62 279 130 213 60 33 48 41
27 75 64 58 270 126 252 58 27 46 43
28 80 64 64 249 113 234 50 33 46 44
29 *79 62 62 222 110 225 S0 39 46 46
30 75 62 10 210 104 219 46 48 39 45
31 70 |=--=--- 65 189 |- =----- 207 |---==-=~ 56 30 |--~—---
Total|l 2,382 1,921 1,923 5,319 5,976 5,696 4,444 1,081 1,069 932
Mean 76.8 64.0 62.0 17 19 184 148 34.9 34,5 31.1
Ac-ft| 4,720 3,810 3,810 4,540 5,580 10,550 11,850} 11,300 8,810 2,140 2,120 1,850
Calendar year 1959: Max 264 Min 14 Mean 93.8 Ac-ft 67,900
Water year 1959-60: Max 330 Min 15 Mean 97.9 Ac-ft 71,080

Peak discharge (base, 240 cfs).--Mar. 7 (
(1.96 ft); Apr. 10 {12:30 a.m.) 366 cfs

* Discharge measurement made on this day.
Note.--No gage-height record Oct. 26-28, Oct. 30 to Nov. 17; discharge estimated on basis of
recorded range in stage, weather records, and records for station at Picture Gorge, near Dayville.

8 p.m.) 267 cfs (1.89 rt); Mar. 26 (1 a.m,) 288 cfs
(2.22 ft); June 5 (10 a.m.) 306 cfs (2.02 ft).
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405. John Day River at Picture Gorge, near Dayville, Oreg.

Loecation. --Lat 44°31'15", long 119°37'30", in SWi sec.17, T.12 S., R.26 E., on right bank
0.7 mile upstream from Rock Creek and 5% miles northwest of Dayville.

Drainage area.--1,680 sq mi, approximately.

Records available.-~April 1926 to September 1960. Monthly discharge only for Aprii 1926,
pubIlished in WSp 1318.

Gage.--Water-stage recorder. Concrete control since Sept. 1, 1934. Datum of gage is
2,231.84 ft above mean sea level, datum of 1929, supplementary adjustment of 1947,
Prior to Oct. 11, 1926, staff gage and Oct. 11, 1926, to Sept. 30, 1930, water-stage
recorder, at same site at datum 0.50 £t higher.

Average discharge.--34 years, 459 cfs (332,300 acre-ft per year).

Extremes.--Maximum discharge during year, 2,090 cfs Mar. 24 (gage height, 7.65 ft); mini-
mum, 6.5 cfs July 18, 19, 29.
1926-60: Maximum discharge, 6,800 cfs Mar. 19, 1932 (gage height, 14.0 ft); mini~
mum, 1 cfs for several days in August and September 1930, Aug. 8, 9, 1936.

Remarks. --Records excellent except those for periods of ice effect, no gage-height record,

or shifting control, which are good. No regulatlon. Many diversions for irrigation
above station.

Revisions éwatl\eﬂr years).--WSP 1218: 1950. WSP 1348: Dralnage area. WSP 1448: 1926,

Rating tables, water year 1959-80, except periods of ice effect or shifting
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