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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS IN OREGON AND LCWER COLUMBIA
RIVER BASIN, 1948

SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of measurements cf
stage and flow made on streams, lakes, and reservoirs in the United S*ates during the
water year ending September 30, 1948. The work was begun in 1888 1n connection with
special studies relating to irrigation. Measurements of the flow of streams and of the
stage and contents of lakes and reservoirs have been made at about 11,370 gaging stations
in the 48 States and also at many in the Territories of Alaska ani Hawaii. In July 1948,
5,960 gaging stations, including those in Hawall, were being maintaired by the Geological
Survey and cooperating organizations. Miscellaneous discharge measurements were made
during the water year at many other points.

In the execution of the work many State and private organizations have cooperated,
either by furnishing data or by assisting in collecting data. Cooperation of the first
kind is acknowledged in connection with the description of each station affected; cooper-
ation of the second kind-is acknowledged, under the heading "Cooperation," in the intro-
ductory matter that precedes the gaging-station records in each volure. In the present

volune, the section on cooperation of the second kind appears on paéé 13.
DEFINITION OF TERMS

The units in which stream-flow data are presented in this report end other terms used
nerein are defined as follows:

"Second-feet" 1is an abbreviation for "cublc féet per second." A fecond-foot 1s the
rate of "discharge of a stream whose channel is 1 square foot in cross-sectional area and
whose average velocity is 1 foot per Second.

"Second-feet per square mile" is the average number of cubic f3et of water flowing per
second from each square mile of area drained, on the assumption that the runoff 1s dis-
tributed uniformly both as regards time and area.

"Runoff in inches" 1s the depth to which an drea would be covered if all the water
draining from it in & given period were uniformly distributed on its surface. It 1s used
for comparing runoff with rainfall, which is usually expressed in inches.

An "acre-foot" is the quantity of water required to cover an acre to the depth of
1 foot and is equivalent to 43,560 cublic feet. The term 1s commonly used in connection
with storage for irrigation.

"Second-foot-day" 1s the volume of water represented by a flow of 1 second-foot 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" is an abbreviation for the term "relation between gage height
and discharge."

"Control" 1is a term used to designate a feature downstream from tre gage that deter-:
mines the stage-discharge relation at the gage. This feature may be a natural section,

a reach of the channel, or an artificlal structure.
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"Contents" is a term applied to the volume of water in a reservoir. It 1s computed on

the basis of a level pool and does not include bank storage unless otherwise indicated.
EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements
of discharge, and general information used to supplement the records of stage and discharge
me'asurements in determining the daily flow. The records of stage are ohtained either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a con-
tinuous record of the fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined in standard textbooks on the measurement of river
discharge. Typical structures in use at gaging stations are shown in f'gure 1.

Rating tables glving the discharge for any stage are prepared from the dischaqge meas-
urements. The application of the dally mean gage height to those ratinz tables gives the
dally mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage-discharge relatlion 1s subject to change because of frequent or continual
change in the physical features that form the control, the daily mean discharge is de-
termined by the "shifting-control method," 1n which correction factors based on individ-
ual discharge measurements and notes by englneers and observers are used in applying the
gage helghts to the rating tables. At times the stage-discharge relation for a station
may be temporarily changed by the presence of aquatic growth or debris on the control.
For such times the daily mean discharge 18 computed by what 1s essentlally the "shifting-
control" method, described above.

At some gaging stations the stage-discharge relation is affected by backwater from
reservoirs, tributary streams, or other sources, which necessitates the use of the "slope
method," in which the slope or fall in a reach of the stream 18 a facto» in the determi-
nation of discharge. Information requisite for determining the slope o~ fall 1s obtained
by means of an auxiliary gage set at some distance from the base gage. At some stations
the stage-discharge relation is affected by changing stage, and for them the rate of
change of stage 1s used as a factor in the determinatlon 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 lce during
the winter, which makes it impossible to sompute the discharge in the u3ual manner. Dis-
ch;rge for perlods of ice effect is computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration being given to the available in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations in the same or nearby basins. For those
stations at which the stage-discharge relation 1s affected by ice, the days included in
the periods of ice effect either are indicated in the table by symbols referring to a
footnote that states this fact or are given in a general note following the table. The
days on which dischqrge measurements were made during or between perlodz of ice effect,
shortly before the first period, or shortly after the last perlod are simllarly indicated
by a footnote.

For most of the gaging stations on streams in the area covered by this report the data

presented comprise a description of the station, a table showing the dally discharge of



EXPLANATION OF DATA

A. COLUMBIA RIVER NEAR THE DALLES, OREG.
Measuring cable.

B. COLUMBIA RIVER NEAR THE DALLES, OREQ.
Gage shelter and stilling well.

C. WILLAMETTE RIVER AT ALBANY, OREG.
Figure 1.—GAGING-STATION STRUCTURES.
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the stream, and a table of monthly and yearly discharge and runoff. Skeleton rating
tables are published for all stations except those at which the daily discharge for the
greater part of the year was determined by the shifting-control method, the slope method,
or other special methods.

The description of the station gives the type of gage, locatlon, drainage area, records
avallable, average discharge, extremes of discharge, general remarks, and notations of re-
visions of previously published record. The location of the gaging station and the drain-
age area are obtained from the most accurate maps available. Under “Average discharge" is
given the average discharge for the number of years indicated. It is not given for sta-
tions having less than 10 complete years of record or for stations where changes in water
development during the period of record cause the figure to have little significance.
Under "Extremes" are given the maximum discharge and gage height; the minimum discharge if
there is 1little or no regulation; the minimum dally dlscharge if there is extensive regu-
lation (also the minimum discharge if useful); and the minimum gage height (unless it is
of no importance). Unless otherwise qualified, the maximum discharge corresponds to the
crest stage, obtained by use of a water-stage recorder or a nonrecording gage read at the
time of the crest. Information pertaining to the accuracy of the records and conditions
which affect the natural flow at the gaging station is given under "Remarks."

For some stations previously published records have been found to be in error on the
basis of data or information obtalined subsequently. Revisions of sucl records are usually
published along with the current records in one of the annual reports. In order to make
it easier to find such revised records, a paragraph headed "Revisions (water years)" has
been added to the station description of all stations for which revised records have been
published. Listed therein are all the reports in which revisions appear, each followed by
the water years for which figures are revised in that report. 1In listing the report
number, W. means Water-Supply Paper. 1In listing the years, water years are indicated by
only 1 year, for instance, 1933 stands for the water year October 1, 1932, to September 30,
1933. If there were no daily, monthly, or annual figures of discharge involved in the
revision, that fact is brought out by notatlons 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
hes been revised, the report in which the revised figure was first published 1is given. 1t
should be noted that for all stations for which second-feet per square mile and runoff in
inches are published, a revision of the drainage area necessitates corresponding revision
of all figures based on the drainage area. Revised figures of second-feet per square mile
and runoft in inches resulting from a revision of the drainage area only are usually not
published in the annual series of reports.

For stations equipped with water-stage recorders, except those on streams subject to
sudden or rapid fluctuation, the table gives the discharge corresponding to the dally mean
gage height. For stations subject to such fluctuation the daily 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 essential
element a curve representing the stage-discharge relation at the station. For stations

equipped with nonrecording gages, the table of dally discharge gives the discharge
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corresponding to either once-dally readings of the gage, the mean of twice-daily readings
or the mean gage height determined from gage-helght graphs based on gage readings. For

periods of rapldly changing stage, the dally mean discharge 1s determined from gage-heligh
graphs based on gage readings, the frequency of which 1s stated in the statlon descrlptlor

In the table of monthly discharge the column headed "Second-foot-days" gives the sum
for each month of the figures given 1n the table of dally discharge. The column headed
"Maximum" gives the maximum daily discharge, not the momentary discharge when the water
surface was at crest stage. Likewlse, 1n the column headed "Minimum" the quantity given
1s the minimum daily discharge. The column headed "Mean" glves the average flow in cubic
feet per second durlng the month.

Peak discharges with the times of their occurrence are llsted below the table of monthi
discharge for most statlons. All independent peaks above the selected base are given. T!
base discharge, which 1s glven in parentheses, 1s selected so that an average of about
three peaks a year will be presented. Peak discharges are not published for canals,
ditches, dralns, or for any stream for which the peaks are subject to substantial control
by man.

For most gaglng statlons on lakes and reservoirs the data presented comprise a descrip-
tion of the statlion and a monthly summary table of stage and contents. For some reser-
volrs a table showilng dally contents or stage 1s given. A skeleton table of capacity at
glven stages 1s usually glven in the first report in which data for a station are publishe

but is omitted from succeedlng reports.
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the stage;
dlscharge relation or, 1f the control 1s unstable, the frequency of discharge measurements
and (2) the accuracy of observations of stage, measurements of flov, and interpretation of
records.

The statlon description gives a statement 1n regard to the general accuracy of the rec-
ords. "Excellent" indicates that, 1in general, the error in the dally records 1s belleved
to be less than 5 percent; "good," less than 10 percent; "falr," less than 15 percent; and

"poor,"

probably more than 15 percent. The records of monthly and yearly mean discharge
and runoff are, in general, more accurate than the dally records.

Yield at some statlons as indicated by monthly means may vary widely from natural yleld
owing to diversion, consumption, regulation by storage, increase or decrease 1n evaporatic
due to artiflcial causes, or other factors. For such statlons figures of "second-feet per
square mile" and "runoff in inches" are not published unless storage or diversion records
are included 1lndicating the extent of the regulation or diversion or unless satisfactory
adJustments can be made for changes 1n contents or reservoirs or for other changes incider
to use and control. Evaporatlon from a reservoir 1is not included in the adjustments for
changes 1n reservoir contents, unless 1ts inclusion 1s indicated. Even at those stations
where adJjustments are made, 1n some instances large errors in computed ylelds may occur
when relatlvely large negative adjustments are applled or when evaporation is large in
comparison with the observed discharge. Figures of second-feet per square mile and runoft
in inches are also omltted 1f the dralnage area includes large noncontributing areas or 1t

the average annual rainfall over the dralnage area 1s less than 20 lnches.
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Many gaging statlons on streams 1in the irrigated areas of the United States are situated
above most of the diversions from those streams, and therefore the discharge recorded does
not show the water supply available for further development, as pricr appropria;lons below
the station must first be satisfiled.

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of daily discharge affords opportunity for more detailed studles of the
variation in flow. As further observations 1n each succeeding year may be expected to
throw new light on data previously published, 1t should be borne in mind that such data are

subject to revision in succeeding water-supply papers.
PUBLICATIONS

The results of stream-flow measurements are now published annually in 14 parts, each
part covering an area whose boundarles colnclde with natural dralnage features as indicated

below:

Part 1. North Atlantic slope basins (St. John River to York River).

2. South Aglantic slope and eastern Gulf of Mexico basins (James River to Mississippl
River

3. Ohlo River Basin.

4, St. Lawrence River Basin.

5. Hudson Bay and upper Misslssippl River Basins.

6. Missourl Rlver Basin.

7, Lower Mississippl River Basin.

8. Western Gulf of Mexlco basins.

9. Colorado River Basin.

10. The Great Basin.

11. Pacific slope basins 1in California.

12 Pacific slope basins in Washington and upper Columbla River Basin.

13. Snake River Basin.

14 Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publications of the Geological Survey contalning data on
the water resources of the United States may be obtained cr consulted as explained below.

1. Coples may be purchased at nominal cost from the Superintendent of Documents, Gov-
ernment Printing Office, Washington, D. C., who will, on application, furnish lists giving
prices.

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

3. Sets are avallable for consultatlon in the offices of the water resources division
of the Geologlical Survey as follows:

East of the Mississippl River:
Albany, N. Y., 526 Federal Buildlng.
Asheville, N. C., 220 Post Office Building.
Atlanta, Ga., 411 Grand Theater Bullding.
Augusta, Malne, 420 Statehouse.
Baton Rouge, La., 538 Florlda Street.
Boston, Mass., 933 Post Office Bullding.
Champalgn, Ill., 605 South Nell Street.
Charleston W. Va. , 408 Unlon Bullding.
Charlottesville Va., Cabell Hall, University of Virginia.
Chattanooga, Tenn., 442 Post Offlice Building.
College Park, Md., "106 Engineering Bullding, University of Maryland.
Columbla, S. C., 207 Creason Bullding.
Columbus, Ohlo, 25-. West Hardin Street, Ohlo State University.
Harrisburg, Pa., 490 Education Building.
Hartford, Conn., 203 Federal Building.
Indianapolis, Ind., 311 West Washingfon Street.
Jackson, Miss., 208 Millsaps Building.
Knoxville, Tenn., 337 Post Office Bullding.
Louisville, Ky., 531 Federal Building.
Madison, Wis., 666 State Office Bullding.
Montgomery, Ala., 507 Post Office Building.
New Philadelphia, Ohio, Musklngum Watershed Conservancy District Building.
Ocala, Fla., 302 Post Office Bullding.
Plttsburgh, Pa., 515 Plaza Bullding.
Raleligh, N. C., 908 Capitol Club Bullding.
St. Paul, Minn., 1427 New Post Office Building.
Trenton, N. J., "228 Federal Building.
Washington, D. C., General Services Administration Bullding.



PUBLICATIONS

west of the Mississippi River:
Austin, Tex., 302 West Fifteenth Street.
Bismarck N. Dak., 7 Eltinge Building.
Boise, Idaho 429 Pederal Building.
Denver Colo., 126 New Customhouse.
Fort Smith Ark., 6 Post Offlce Bullding.
Helena, Mont 408 Federal Bullding.
Honolulu Hawaii 225 Federal Building.
Idaho Falls, Idaho, 204 Federal Bullding.
Towa Clty, Iowa, 508 Hydraullc Laboratory, Unlversity of Iowa.
Lincoln, Nebr., 510 Rudge-Guenzel Bullding.
Los Angeles, Callf., 429-F Unlted States Post Offlce and Courthouse.
Oklahoma City, Okla. , 203 Council Bullding.
Pierre, S. Dak., 207 Federal Bullding.
Portland, Oreg , 606 Post Office Buildlng.
Rolla, Mo., 211 Ramsey Bullding
St. Louis "Mo., 1004 New Federal Building.
Salt Lake City, Utah, 303 Federal Building.
San Francisco, Calif,, 702 Appralsers Bullding.
Santa Fe, N. Mex. ) 204 United States Courthouse.
Tacoma, Wash 207 Federal Bullding.
Topeka, Kans. 305 Federal Bulldlng.
Tucson, Ariz., 210 Post Office Bullding.

A list of Geologlcal Survey publications may be obtained by aprlying to the Director,
Geological Survey, Washington, D. C.

Prior to publication, records of discharge in provisional form for individual statlons
may usually be obtained from the district offlces listed above.

Early records of the flow of streams 1n the United States are published in the reports
listed below. In many of these reports records for years earller than those 1lndicated

have been Included for some streams.

Stream-flow data for the years 1884-1901, 1n reports of the Geologilcal Survey

(A « Annual Report; B a Bulletin; W » Water-Supply Paper)

Report Character of data Year
10th A, pt. 2 |Descriptive information only
11th A, pt. 2 Honthly dlscharge and descrlptive Information....veenrenuonns 1884 to September 18¢
12th A, pt. 2 [ ....d0ccenicnnnn Sheestatansesatsacanuienanans «.. | 1884 to June 30, 1891
13th A, pt. 3 0. peinnnnnnn ... | 'sB4-92.
l4th A, pt. 2 Honthly dischnrge .................................... .. | 1888-93.
B 131..... ++. | Descriptions, measurements, gage heighta, and ratings........ 1893-94.
16th A, pt. 2 |Descriptive information only
B 140........ Descriptions, measurements, gage helghts, ratings, and 1895.

monthly discharge.

Will.......n. Gage NeIghtB..ccrcreresocrorerocsssnsnnssnenssssasncasnsnnns 1896.
18th A, pt. 4 |Descriptions, measurements, ratings, and monthly discharge... | 1895-96.
L - T Descriptions, measurements, and gage helghts of streams east 1897.

of the Mississippl River, and Missourl River and tribu-
taries above Kansas River.

W 16......... [ DeBcriptions, measurements, and gage heights of stream west 1897.
of the Mississippl River, except Milssourl River and tribu-
taries above Kansas River.

19th A, pt. 4 | Descriptions, measurements, ratings, and monthly discharge. 1897.
We2l...ooueun Measurements, ratings, and gage heights of streamseast of 1898.
the Miesissippl River, and Missourl River and tributaries.
W 28......s.. | Measurements, ratings, and gage heilghts of streams west of 1898.
:neinississippi River, except Missourl River and tribu-
aries.
20th A, MONthly Q1BCHArZE ... vuveeceanssesssosasensenscscssannsonssnns 1898.
W 35 to Descriptions, measurements, gage heights, and ratings ... | 1899.
218t A, MONthly dlBCNAPEE. c i veenrieieensasonnncasoorannnnnnns ... | 1899.
W 47 to Descriptions, measurements, gage heights, and ratings +s. | 1900.
22d A, pt. 4. |Monthly d1BChAIEE ... ccvveresaroconorasaccarosasrasnncan ... | 1900.
bl 65, 66..... [ Descriptions, measurements, gage heights, and ratings .. | 1901,
T5¢ernennan Monthly discharge........... crerens teseerens trseeesiesannane 1901.

Papers on surface water supply contalning records from 1899 to date, grouped by years
and drainage basins, are listed by number on page 8. The data for any particular gaging
station will, 1n general, be found in the reports covering the years during which the
statlon was maintained. For example, the data for 1910 to 1920 for any station in the
area covered by part 3 are published 1n Water-Supply Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, whlch contaln records for the Chio River Basin for those years.
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PUBLICATIONS 9

The records at most of the stations discussed 1n these reports extend over a serles of
years, Milscellaneous measurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements" at the
end of each report, the streams and points of measurement listed appearing in the same
relative order as the streams and gaging stations 1n the body of the report. An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 119,

Each of -the reports on surface water supply for the year 1938, i1ssued as Water-Supply
Papers 871 to B84 (see table on p. 8), contalns, for the area covere¢ by that report, a
summary of yearly discharge at gaglng stations at which 10 or more ccmplete years of record

have been collected. These summarles are avallable also as separate reprints.
Reports have been published that are compllations of records for various areas, usually

a single State or drainage basin. These reports contain records previously published
{zome of which have been revised), as well as some records not contained in the annual
series of water-supply papers. The following table gives the numbers and titles of these

reports, arranged alphabetically, some by States and some by drainage basins.

Reports containing compilations of records of discharge by States ard drainage basins

Report Period Water-Supply
Paper
STATE
Alabama, Water powers of, with an appendix on stream measurements in 31895-1903 107
Mississippis
California, Water resources of, part 1, Stream measurements in Sacra- 1887-1912 298
mento River Basin.
California, Water resources of, part 2, Stream measurements in San 1878-1912 299
Joaquin River Basin.
California, Water resources of, part 3, Stream measurements in the Great 1891-1912 300

Basin and Pacific Coast river basins.

California, southern, Surface water supply of Pacific slope of . | 1880-1918 4“7

California, Surface water supply of Sacramento River Basin... cecsssess | 1895-1927 597-E
California, Surface water supply of San Joaquin River Basin.............. | 1895-1927 636-D
California, southern, Surface water supply of Pacific slope basins 1in,... | 1894-1927 636-E
Californta, Surface water supply of minor San Prancisco Bay, northern 1895-1927 637-A
Pacific, and Great basins in.
Colorado, Water resources Of.....cc.cesesssescsssssesssosssansasssnsaaras | 1884-1900 74
Georgla, Water resources of...... . ee. | 1895-1905 197
Massachusetts, Surface waters Of.....cerseseosvecccesarctesscascnsnessses | 1848-1915 415

Maesachusetts, Hydrology of, Part 1, Summary of stream-flow and precipi- 1863-1945 1105
tation records.

Kebraska, Surface water supply of. 1894-1906 230
Oregon, Surface water supply Of.....cecveen 1878-1910 370
Texas, Summary of records of surface waters of. 1898-1957 850
Vermont, 8urface waters Of....ccccsavseccssnvansns 1875-1916 424
Washington, Summary of hydrometric data in.,....... 1878-1919 492
Washington, Summary of records of surface waters of..... 1919-35 870
Wisconsin, northern, Water POWOr Of.....c.cccocevaascsve 1895-1905 156
Wyoming, Surface waters of, and their uti1lizatloN......eecceoerssasosssss | 1894-1922 489
DRAINAGE BASIN
Colorado River (Ariz., Colo., K. Mex., Utah, Wyo.) and its utilization... | 1888-1914 395
Colorado River, upper (Colo., Utah), and 1ts uti1l1zatioN.....ceccveesooss | 18971927 617
Colorado River Basin (Ariz., Calif., Colo., Utah, Wyo.), Surface waters 1891-1938 918
at base stations in.
Colorado River Basin {(Ariz., Calif., Nev., N. Mex., Utsh), Surface waters | 1888-1938 1049
at stations on tributaries in lower.
Columbia River Basin, upper (Mont., Idaho), Surface waters of... 1898-1938 916
Great Salt Lake Baain, Water powers Of.......eveoeees 1489-1920 517
Qreen River (Colo., Utah, 0.) and its utilizati 1894-1926 618
Kennebec River Basin (Maine), Water resources of . | 1890-1906 198
Milk River. See St. Mary and Milk Rivers...... P ve .
Missouri and 3T, Mary River Basins (Mont.), Sur waters of, . | 18811938 917
New-Kanawha River Basin (N. C., Va., W. Va.), Surface water supply . § 1895-1920 536
Penobacot River Basin (Maine), WAter IeBouUrces Of......sccceesscccrsssces | 1904=9 279
Potomac River Basin (D. C., Md., W, VB.) .ucrarvaarseaanasnns «es | 1895-1906 192
Rio Grande Basin (Colo., X. Mex., Tex.), Water resources of . {1888-1913 358
St. Mary and Milk Rivers (Mont., Canada), Water SUPPLY Of ......ecessees.. | 1898-1917 491
St. Mary River. See St. Mary and Milk Rivers; Missouri and St. Mary
River Basin.
Sevier Lake Basin (Utah), Utilization of surface water resources of...... | 1889-1937 920
Susquehanna River Basin (Pa., Md.) Hydrography Of ....ecoceresessansecosss | 1890-1904 109

Records of discharge have been published also in State reports. Some of these are
not contained in the publications of the Geological Survey or are revisions of records
previously published in its water-supply papers. The following table contains a 1ist of

these reports.,
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State reports containing compilations of records of discharge

Period

Report

Issued by

Arkansas......
Colorado......

DOuuvnrenne

Connecticut...

DOuvuvocens

Illinois......

DOcevcnnans

Douirenanen

Kansas........

Kentucky......
Loulsiana.....

Maine.....
llaryland......

DOsecccense

Minnesota..,..
Missouri......
DOsssveonns

Montana.......

Ouevrannnn
Nebraska......
Do..

New Hampshire.
New Jersey....

DOvesnsennn
DOieennannn

New Mexico....
North Carolina

DOvesvasans

Doceneiannnn
Dovvunnnnns

Dovsenennsn

North Dakota..

Dotieeennnn

Ohio..........
Doseeaannne
DOveavennns
DOverecennn

Oregon........
DOvuiveriann
DOvervansen

Do.auenaans

1895-1915
1904-47

1857-1928
1881-1935

1881-1938

1900-1927
1912-33
1898-1946
1895-1906
1907-19
1908-11
1900-1934
1923-27
1927-30
1873-1932
1873-1940

1941-42

1895-1919
1919-24
1924-28
1928-35
1935-39
1910-20
1903-38

1887-1920
1929-37

1892-1943

1909-12
1857-1926
1927-39

1889-1911
1861-1938

1894-1914
1914-28
1889-1922
1892-1928
1928-34
1934-40

1888-1925
1889-1923

1889-1936

1866-1945
1820-1945

1866-1945
1872-1945
1919-21

1882-1938
1882-1944

1898-1921
1898-1944
1902-39
1898-1939
1878-1914
1914-24
1924-30
1930-36
1936-41

Bull. 17, Water powers of Alabama...
Special Report 20, water Resources an
drology of southeastern Alabama.
Stream-gaging Rept. 1l.........

Water resources of Colorado, Appendix 2,
Data on strem-gasmg stations of
Colorado.l

Water resources of Colorado, Appendix 3,
vols. 1 and 2, strem—rlou data of
Colorado.

Bull. 44, Water resources of Connecticut...

S5th bilennial report...cccececscevssascccnss
Bull. 31, Springs of Florida.,...
Bull. 16, Water powers of Georgila
Bull. 38, Water powers of Georgila
Water resources of Illinois.....
Stream-flow data of Illinois....
Pub. 72, Surface water supply of
Pub. 112, Surface water supply of I.ndis.na..
Stream-f1ow records of IOWB..cvesssresssoss
Water-Supply Bull. 1, Summaries of yearly
and flood flow relating to Iowa Streams,.
Water-Supply Bull. 2, Surface water
resources of Iowa.

Surface waters of KansaB......ceeevavsasanes

....do,

Report of Division of Water Resources

Stream-flow data of Kansas....

cesedOiiicrncrrsersenonanaases

Surface waters of Kentucky...... .

Geol. Bull, 16, Surface water aupply of
Louisiana.

1st annual report.....eeeeevs

Flow data and draft storage c
major streams in Maryland.

Bull. 1, Summary of records of surface
waters of Maryland and the Potomac
River Basin.

Water-resources investigation of Minne-
sota.

Vol. 20, 2d serlea, water resources of
Missouri,

Vol. 26, 2d series; Surface waters of
Missouri.

5th biennial report...

Special Rept. 10, vols. 1-4, Water re-
sources of Montana.

1st hydrographic report...cceeecesescnvecas

for

2d hydrographic report........ccecuavennn

Annual and statistical report, vol. 12..

Bull. 33, Surface water supply of New
Jersey.

Special Rept. 5, Surface water supply of
New Jersey.

Speclal Rept. 9, Surface water supply of
New Jersey.

Surface water supply of New MexicO.........

Bull. 34, Discharge records of North
Carolina streams.

Bull. 39, Discharge_records of North
Carolina streams,

Hydrologic Data on the Neuse River Basin.

Hydrologic Data on the Cape Fear River

Basin.
Hydrologic Data on the
Basin.
Hydrologic Data
River Basins
Report to Governor of North Dakota on
flood control.
Surface water in North Dakot&..........c.c.cs.
Supplement B, 4th bilennial report..

Yadkin-Pee Dee River

on the Catawba and Broad

Bull, 73, Ohio stream flow, Part l.........

Bull. 127, Ohio stream flow, PArt Z........
Bull, 200, Compilation of stream-flow
records of Ohio.

Bull. 111, Ohio stream-dralnage areas
flow-duration tables.
Bull. 4, Water reaources

Oregon.
Bull. 7, Water resources

and

of the State of

of the State of

Oregon.

Bull. 8, Water resources of the State of
Oregon.

Bull. 9, Water resources
Oregon.

Bull. 10, Water resources of the State of

Oregon.

of the State of

1 Contains records of yearly discharge only.
2 Contains records of maximum and minimum daily, weekly, and monthly discharge and yearly mean

discharge.

Geological Survey of Alaba
Do

Arkansas Geological Survey
State Planning Commission,
Water Conservation Board
State engineer.
Do.

State Geological and Natur
History Survey.

State Water Commission.

Florida Geological Survey.

Geological Survey of Qeorg

River; and Lakes Commissio
Division of Waterways.
Dep;rotment of Conservation

State Planning Board.
Iowa Geological Survey.

Do.
Kansas Water Commission.

Do.
State Board of Agriculture

Do.
Kentucky Geological Survey
Department of Conservation

Maine Water Power Commissi

State Planning Commission
Water Resources Commissi

Department of Geology, Min
and Water Resources.

State Drainage Commissicn.

Missouri Bureau of Geology
and Mines.

Missourl Geological Survey
and Water Resources.

Office of the State Engine

Montana Agricultural Exper
ment Station.

Bureau of Water Power, Irr
gation, and Drainage.

Do.
Public Service Commission.
Department of Conservation
and Development.
State Water Policy Commissi

Do.

Office of the State Engine
Department of Conservation
and Development.

Do.
Do.
Do.

Do.
Do.
State chief engineer.

State Planning Board.

State Water Conservation
Commission.

Engineering Experiment Statl
Ohio State University.
Do.

Department of Agriculture,
Division of Conservation
and Natural Resources.

Engineering Experiment Stat’
Ohio State University.

Office of the State Engine

Do.
Do.
Do.
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State reports containing compilations of records of discharge--Continued

State Period Report Issued by
Pennsylvania.. { 1890-1911 | Report of the Water Supply Commission of Water Supply Commission of
Pennsylvania. Pennsylvania.
DOvevvenane 1928-32 Stream-flow records of Pennsylvania........ Department of Forests and
Waters.
Rhode Island.. | 1929-41 7th annual report....... teeresesenns ‘e Department of Public Works.
South Carolina | 1884-1946 | Bull. 17, Summary of records of surface South Carolina Research,
water supply of South Carolina. Planning and Development
Board.
Tennessee..... | 1874-1924 | Bull. 34, Water resources of TennesseeS.... Department of Education.
Do. 1920-30 Bull, 40, Surface waters of Tennessee. Do.
1889~1905 | 5th biennial report... Office of the State Engineer.
1908-10 7th biennial report, Do.
1911-16 10th biennial report Do. R
1895-1927 | Bull. 31, Water resour Virginia Geological Survey.
1927-42 Bull. 4, Surface water supply of Virgi Virginia Conservation Com-
(Potomac, Rappahannock, and York River mission.
Basins).
1927-42 Bull. 5, Surface water supply of Virginia Do,
(James River Basin).
1927-42 Bull. 6, Surface water supply of Virginia Do.
(Roanoke and Chowan River Basins).
1927-42 | Bull. 7, Surface water supply of Virginia Do.
(New, Tennessee, and Big Sandy River
Basins).
Washington.... | 1878-1933 | Bull. 5, Monthly and yearly summaries of Department of Conservation
hydrometric data. an¢ Development.
Wisconsin..... 1888-1914 | 1st report of Railroad Commission of Wis- Railroad Commission of Wis-
consin to Leglslature on water powers. corsin.
DOuvevenens 1914-23 2d report of Rallroad Commission of Wis- Do.
consin to Legislature on water powers.

3 Includes records of discharge for all stations in North Carolina in the Tennessee River Basin.
Note.- In addition to the records contained in the reports listed above, tre following States

have Issued annual or biennial reports in which are contained records of discharge:

California,

Colorado, Connecticut, Idaho, Indiana, Kansas, Maine, Missouri, Montana, Nebraska, Nevada, New
Mexico, New York (also Rew York City Board of Water Supply and city of Rocheeter), North Dakota,
Oregon, Pennsylvania, Rhode Island, Washington, and Wyoming.

Thz reports listed in the foregoing tables contain the customary records of discharge

20llected during the systematlc operation of gaging statlons.

Detailed informatlon on

the stage and discharge of many streams durlng major floods has been included in special

reports on these floods published by the Geological Survey.

The more recent of these

speclal reports also contaln other pertinent hydrologic information and analyses and compi-

lations of data relating to earlier noteworthy floois.

bers and titles of these reports:

‘Water-Supply

The following llst gives the num-

Paper Title
88 The Passalc flood of 1902.
92 The Passaic flood of 1903.
96 Destructive floods in the Unlted States in 1903.
147 Destructive floods in the United States in 1904.
162 Destructive floods in th= Unlted States in 1905.
334 The Ohlo Valley flood of March-April 1913.
426 Seuthern California floods of January 1916.
487 The Arkansas Rlver flood of June 3-5, 1921.
488 The floods 1n central Texas in September 1921.
520-6 Some floods in the Rocky Mountain region.
636-C The New England flood of November 1927,
771 Floods 1n the United States, magnituds and frequency.
773-E The New York State flood of July 1935.
796-B Flood on Republican and Kansas Rlvers, May and June 1935.
796-C Flood in La Canada Valley, Calif., January 1, 1934,
796-G Major Texas floods of 1935.
798 The floods of March 1936, part 1, New England rivers.
799 The floods of March 1936, part 2, Hudson River to Susquehanna River region.
800 The floods of March 1936, part 3, Potomac, James, and upper Ohlo Rivers.
816 Ma jor Texas floods of 1936.
836-A Stages and flood discharges of the Connecticut River at Hartford, Conn.
838 Floods of Ohlo and Mississippl Rivers, January-February, 1937.
842 Floods in Canadlan and Pecos River Basins of New Mexico, May and June 1937,
843 Floods of December 1937 in northern Cglifornia.
844 Floods of March 1938 in southern California.
847 Maximum discharges at stream-measurement stations through September 1938.
867 Hurricane floods of September 1938.
869 Flood of August 1935 in Muskingum River Basin, Ohio.
914 Texas floods of 1938 and 1939.
966 Minor floods of 1938 in North Atlantlc States.
967-A Floods of September 1939 in Colorado River Basin below Boulder (Hoover) Dam,
967-B Flood of July 5, 1939, in eastern Kentucky.
967-C Flood of August 21, 1939, in town of Baldwin, Maine.
994 Cloudburst floods in Utah, 1850 to 1938.
997 Floods in Colorado.
1046 Texas floods of 1940.
1066 Floods of August 1940 in the southeastern States.
1080 Floods of May-June 1948 in Columbia River Basin.
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RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a 1list of gaging stations for the area covered by this

report at which records of daily dlscharge were collected during the water year October

1947 to September 1948 by agencles other than the Geologlcal Survey.

these stations are not contained in the publications of the Geolovical Survey.

The records for

Records ¢

many canals, not here listed, have been collected by the Oregon ‘State engineer and the

Bureau of Reclamation in connection with the water supply for irrigation projects.

Records of discharge ccllected by agencles other than the Geological Survey

Stream Location Perilod Collected by
Big Butte Creek, North Fork.. | SW§ sec. 2, T. 35 8., R. 2 E., 1928-48 |Qregon State enginee:
1 mile north of Butte Falls, Oreg.
Big Butte Springs............ [ See. 17, T. 35 S., R. 3 E., 4 miles 1930-48 Do.
east of Butte Falls, Oreg.
Blg Marsh CreeK........... ... | NE} sec. 20, T. S., R. TE., at 1924, _ Do.
Hoey Ranch, near Crescent, Oreg. 1928-48%
Brown Creek,................. | NE} sec. 30, T. 21 S., R. 8 E., 15 1938-45, Do.
miles northwest of Lapine, Oreg. 1946-48%
Butter Creek.................| SEf sec. 22, T. 2 N., R. 27 E., at 1933-48 Do.
Foley Bridge, 14 miles south-
west of Echo, Oreg.
Charlton Creek...............| See. 1, T. 21 5., R. 7 E., above 1927 .24, Do.
Crane Prairie Reservoir near 1937-48
Lapine, Oreg.
Columbia River...............| Bonneville, Oreg.t 1879- Corps of Engineers.
1948
Cultus Creek............... ..) Sec, 19, T. 20 S., R. 8 E., above 1937-48%] Oregon State engineel
Crane Prairie Reservoir, near
Lapine, Oreg.
Deer Creek.............0..... | NW$ Bec. 36, T, 20 S., R 7 E., 1938-48+ Do.
above Crane Prairle Reservoir
near Lapine, Oreg.
Deschutes River.............. | NWiNw} sec. 28, T. 21 S., R. 8 193R-48 Do.
E., below Sheep Springs, near
Lapine, Oreg.
DOivenveervnnenasensnnnan. | N# 8ec. 7, 7. 20 S., R. 11 E., 1944-48 Do.
4 mile below Little Deschutes
River, at Peters Ranch, near
Lapine, Oreg.
DO.eveverennnsencesnnera.. | On 1ine between sec. 31, T. 19 1944-48 Do.
S., R. 11 E. and sec. 6, T.
20 S., R. 11 E., % mile below
Spring River, near Lapine,
Qreg.
DOuvvevevinrseinnsaeseress | SWE BEC. 9, T, 19 S., R. 11 E., 1943-48 Do.
below Benham Falls, near Bend,
Oreg.
Do...... e «... | SW$ sec. 27, T. 18 S., R. 11 E., 1943-48 Do.
above Lava Island, near Bend,
Oreg.
DOtetnnnernnnnnessennnans SVS sec, 4, T. 19 S., R. 11 E., 1943-48 Do.
mile above Dillon PFalls, at
Ryan Ranch, near Bend, Oreg.
DO.vueeitiieiirenaisnseesnss | Near center sec. 7, T. 18 S., R. 194%-48 Do.
12 E., mile above head of
mill pond, near Bend, Oreg.
Evans Creek.............. «v.. | Sec. 20, T. 34 S., R. 2 W., 1942-48 Do.
3 miles above West Fork, 74
miles north of Sams Valley,
. Qreg.
[T NE% sec. 34, T. 34 S., R. 3 W., 1940-48 Do.
at Bybee Springs, 7 miles
northwest of Sams Valley,
Qreg.
Fish Lake Dam, tunnel at..... | SW§ sec. 3, T. 37 S., R. 4 E., 1923-48 Do.
14 miles east of Lake Creek,
QOreg.
Grave Creek...oo.vevevrannans w}swi gec. 7, T. 34 S., R. 5 1923-30, Do. .
g., 1% miles west of Placer, 1932-48¢
reg.
Jumpoff Joe Creek...... PR su} sec. 32, T. 34 5., R. 5 W., 1923-48% Do.
7 miles northwest of Merlin,
Oreg.
Little Butte Creek, North Sec. 21, T. 36 5., R. 2 E., 1932-48+ Do.
Fork. above Rogue River Valley
Canal intake, near Lake Creek,
Oreg.
Little Butte Creek, South NE4 sec. 21, T. 37 8., R. 4 E., 1932-48% Do
Fork. 1 mile south of Big Elk ranger
station, near Lake Creek, Oreg.
Little Daschutes River....... SE} sec. 30, T, 20 S., R. 11 E., 1943-48% Do
4 miles above mouth, at Johnson
Ranch, near Bend, Oreg.
Little Walla Walla River..... |George St., in Milton, Oreg. 1932-48 Do.
Ochoco Creek................. |NE} sec. 6, T 15 8., R. 17 E., 1919-48 Do.
below Ochoco Reservoir, 6 miles
east of Prineville, Oreg.
Qchoco Reservoir:............ {NW§ sec. 5, T. 15 8., R. 17 E., 1918-48 Do

6 miles east of Prineville,
Oreg.

* Records for some earlier years contained in water-supply papers published by the Geological Sur
t Prior to September 1937, station was at Cascade Locks, Oreg. (record: equivalent).
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Records of discharge collected by agencies other than the Geological Survey--Continued

Stream Location Period Collected by
Ochoco SPrings..........cou.. NE{ sec. 6, T. 15 S., R. 17 E., 1920-48 [Oregon State engineer.
6 miles east of Prineville,
Oreg.
Rancheria Creek....,......... SEf sec. 17, T. 35 S., R. 3 E., 1935-48 Do.
4 miles east of Butte Falls,
Oreg.

Note.- Records through 1941 collected by the Oregon State engineer (some of them in cooperation
with the Bureasu of Reclamation of the U. S. Department of Interior) are contained in the bulletins
published by that officer. (See p. § "State reports containing compilation of records of discharge!
The other records listed in this table have not been published.

COOPERATION

In Oregon the work was done under cooperative agreements with the State of Oregon,
C. E. Stricklin, State engineer, and the cities of Corvallis, Eugene, McMinnville, and
Portland. In Washington the work was done under cooperative agreements with the State De-
partment of Conservation and Development, Art Garton, succeeded by F. A. Stewart as di-
rector, and C., J. Bartholet, consulting engineer for the department; State Department of
Fisheries, Milo Moore, director; Columbia County; and Walla wWalla County.

Financial assistance was furnished by the Corps of Engineers for the operation of 39
gaging stations in Oregon and 15 in Washington.

Financlal assistance was also furnished by the Bureau of Reclamation of the United
States Department of Interior.

Assistance 1n collecting records was rendered by the following organizations:

Oregon: Counties of Crook, Deschutes, Jackson, Jefferson, Josephine, Klamath,
and Umatilla; city of Grants Pass; The California Oregon Power Co., California
Public Utilities, Pacific Power & Light Co., and Portland General Electric Co.

Washington: Northwestern Electric Co. and Pacific Power & Light Co.

DIVISION OF WORK

The stream-gaging work was conducted by the water resources divisior of the Geological
Survey--Carl G. Paulsen, chief hydraulic engineer and Joseph V. B. Wells, chief of the
surface water branch. The data for the gaging stations were collected and prepared for
publication under supervision of district engineers as follows: In Oregon, G. H. Canfield
until Aug. 31, 1948, succeeded by K. N. Philips on Oct. 22, 1948, the vork being done in
collaboration with C. E. Stricklin, State engineer; in Washington, F. I. Veatch.

The records were reviewed and the manuscript prepared for publication under the di-

rection of B. J. Peterson, chief, annual reports section,
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COLUMBIA RIVER MAIN STEM

Columbia River near The Dalles, Oreg.

Location.- Water-stage recorder, lat. 45°39', long. 120°58', in NEL sec. 20, T. 2 W., R
I5 E., just upsStream from Celilo Falls, 3 miles downstream from Deschutes River, anc¢
11 miles east of The Dalles. Datum of gage 1s at mean sea level, datum of 1929.

Dralnage area.~ 237,000 square miles.
Records avallable.- June 1878 to September 1948, Prior to October 1931, records based
stalT gage at The Dalles, supplemented for a few short perlods by gage-height record

at Umatilla and Cascade Locks. Maxlimum stage for each year in period 1858 to 1877 £
readings of gage at Lower Cascades Landing.

Average discharge.- 70 years, 194,600 second-feet.

EXtremes .- Maximum discharge during year, 1,010,000 second-feet May 31 (elevation, 154.
Teet]; minimum, 90,400 second-feet Oct, 1 (elevation, 129.63 feet).

1858-1948: Maximum discharge, 1,240,000 second-feet June 6, 1894 (elevatlon, 106
feet on gage at The Dalles, 160.1 feet at present site); minimum observed, 35,000 se
ond-feet Jan. 12, 1937 (elevation, 126.0 feet).

Refarks .- Records excellent except those for July 1 to Sept. 15, which are good. Stora
and diversions for irrigation are only a small part of tatal runoff. Some regulatio
by Franklin D. Roosevelt Lake above Grand Coulee Dam during year, the total increase
contents during the year ending Sept. 30, 1948, being 182,20" acre-feet.

Cooperation.- Recorder inspected and gages read by Corps of Engineers.

Rev§slons {water years).- W 534: 1920(m). W 554: 1879-1920n%10w-water rating curve).
W 1094: 1894,

Rating table, water year 1947-48 (gage height 1n feet,
and discharge, in second—reec)

129.6 89,700 145 622,000
132 151,000 150 819,000
135 247,000 155 1,024,000
140 431,000

Discharge, in second-feet, water year October 1947 to September 1948

o
o

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

91,100 |150,000 |123,000 {101,000 | 98,300 | 140,000 129,000} 261,000 987,000]541,000}216,000|157,C
91,300 |145,000 (125,000 | 99,500 {104,000 | 127,000 122,000|270,000(949,000(518,000(214,000(157,C
91,100 (147,000 (131,000 | 99,000 11,000 | 118,000[ 121,000| 272,000 934,000|498,000| 209,000 [157,C
92,000 (144,000 (138,000 | 98,000 112,000 | 112,000| 127,000| 273,000| 937,000| 473,000| 206,000{ 154,C
92,500 |143,000 |131,000 {104,000 {13,000 | 106,000| 138,000( 276,000| 961,000| 456,000 203,000 {147,¢

97,600 J143,000 |125,000 ]106,000 110,000 | 102,000| 135,000| 278,000} 953,000] 432,000/ 200,000) 142,
99,500 |140,000 (121,000 {123,000 {107,000 | 102,000{ 131,000| 280,000( 947,000|411,000|198,000(141,(
97,600 136,000 {119,000 {141,000 {104,000 | 104,000 128,000 291,000 948,000}{396,000(197,000(138,(
98,500 |138,000 {116,000 180,000 {108,000 | 104,000 127,000 320,000| 949,000|376,000| 197,000 136,(
99,700 {139,000 {114,000 183,000 113,000 | 105,000} 129,000 352,000 953,000|360,000} 198,000 134,(

-
COOID Gd UM -

102,000 {143,000 110,000 170,000 114,000 | 104,000/ 130,000t 375,000/ 963,000/347,000/197,000/121,¢
105,000 {138,000 {105,000 158,000 111,000 | 103,000| 134,000!| 364,000| 963,000} 333,000/191,000|128,¢
110,000 |138,000 {102,000 149,000 107,000 | 99,500 124,000/ 358,000} 964,000(317,000|188,000(125,C
117,000 (138,000 {104,000 |141,000 003,000 | 98,800/ 133,000( 353,000| 942,000} 307, 000| 186,000|120,(
15 (117,000 |132,000 {103,000 135,000 ﬁOS,OOO 99,200 130,000| 385,000( 915,000| 292,000|182,000(117,¢

16 {115,000 {129,000 {104,000 {123,000 {114,000 | 104,000 132,000| 388,000(877,000(281,000|179,000(114,(
17 |113,000 129,000 {105,000 111,000 114,000 | 105,000| 142,000| 385,000| 846,000}272,000|177,000{112,¢
18(117,000 {128,000 [105,000 008,000 12,000 | 106,000| 166,000 394,000| 831,000| 264,000|170,000{110,C
19 (129,000 |130,000 (106,000 {111,000 011,000 | 105,000 199,000| 418,000|812,000|2€60,000|167,000|114,¢
20 {145,000 (134,000 112,000 (112,000 105,000 | 102,000| 216,000| 448,000| 79¢,000| 253,000| 165,000|113,¢

21 (160,000 {128,000 {114,000 111,000 103,000 | 101,000( 213,000( 488,000|76<,000{ 251,000|161,000}112,C
22 1157,000 {120,000 115,000 110,000 05,000 | 102,000( 217,000( 535,000| 744,000| 246,000 161,000|1083,¢
231162,000 (116,000 (120,000 012,000 111,000 | 105,000| 226,000| 584 ,000| 727,000] 241,000 162,000| 106,¢
24 (178,000 (115,000 (115,000 110,000 132,000 | 106,000| 249,000] 668,000 70,000| 235,000|161,000|105,¢
25(171,000 (111,000 {112,000 {110,000 130,000 | 111,000| 257,000| 675,000( 673,000 229,000| 161,000|105,¢

e
B =

26 {164,000 |110,000 109,000 L16,000 {124,000 | 112,000} 267,000| 698,000| 645,000 223,000|161,000}107,C
27 (163,000 }114,000 104,000 {117,000 135,000 | 114,000] 275,000{ 746,000| 623,000| 215,000 160,000]112,¢
28 {160,000 {116,000 001,000 112,000 74,000 | 120,000} 267,000| 806,000} 607,000|215,000|160,000(112,¢
29 |159,000 [131,000 101,000 007,000 161,000 | 119,000| 255,000| 876,000|573,000| 215,000} 158,000|109,¢

30 [157,000 [126,000 | 99,500 p03,000 [  ~ 121,000| 249,000| 944,000 §62,000| 217,000 157,000 107 ,¢
31 [154,000 - 00,000 | 99,700 - 125,000 - | 999,000 - 216,000(166,000| -
Per Runoff
Second-
Month Naximum | Minimum Nean square
foot—days ‘,}1 le | Inches | Acre—fer
0Ctober ..ot ..| 3,905,900 { 178,000 | 91,100 126,007 0.532 7,747,0C
November 3,951,000 | 150,000 | 110,000 | 131,702 .556 7,837,00
December 3,489,500 | 138,000 | 99,500 | 112,600 475 6,921,0¢
536,000 | 87,400 | 197,000 .831 43,500, 0¢
193,000 { 98,000 | 121,909 .514 7,498,0C
174,000 | 98,300 | 115,502 .487 6,643,0(
140,000 | 98,800 | 109,107 .460 6,709,0(
275,000 | 121,000 | 175,900 742 10,470,0(
999,000 | 261,000 | 476,107| 2.01 Ps,280,0C
980,000 | 562,000 | 835,707 | 3.53 k9,730,0
. 541,000 | 215,000 | 318,900 | 1.3§ hs,610,0
August . s 216,000 | 156,000 | 180,600 .762 R1,100,0¢
September .. .. 3,731,000 | 157,000 | 105,000 | 124,400 .525 7,400,0(
Water year 1947-48 .......... 86,181,400 | 999,000 | 91,100 | 235,500 .994 | 13.53 171,000,0¢

Note.- Inlets sluggish July 1 to Sept. 15; discharge computed from recorder graph adjusted on
basis of once-dally readings of outside gage.
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WALLA WALLA RIVER BASIN
South Fork Walla Walla River near Milton, Oreg.

Location.- Water-stage recorder, lat. 45°50', long. 118°10', in NEL sec. 15, T. 4 N., R.
—, 1 mile upstream from Pacific Power & Light Co.'s penstock intake and 13 miles
southeast of Milton. Altitude of gage, about 2,050 feet (from river-profile map).

Drainage area.- 63 square miles.

Records avallable.- February to October 1903 (gage heights only), August 1906 to November

ncomplete), May 1931 to September 1948,

Average discharge.- 24 years (1908-15, 1931-48), 169 second-feet.

EXtremes.- Maximum discharge during year, 1,180 second-feet May 22 (gage height, 3.20
Teet), from rating table extended above 580 second-feet; minimum, 113 second-feet
Oct. 1, 2.

1906-17, 1931-48: Maximum discharge recorded, 2,430 second-feet Dec. 12, 1946
(gage hsight, 4.20 feet), from rating curve extended above 240 second-feet; minimum,
72 second-feet Peb. 14, 1932.

Maximum stage known, about 6 feet Mar. 31, 1931, present site and datum.
Remarks.- Records good except those for perlod of backwater from debris, which are fair,
an ose for periods of no gage-helght record, which are poor. No diversion or

regulation above station.

Rating tablea, water year 1947-48, except period at backwater from debris
gage helght, in feet, and discharge, in second-feet)

Oct. 1 to May 22 May 23 to Sept. 30
1.3 103 2.4 480 1.5 120 2.4 440
1.5 138 2.8 770 1.7 157 2.7 €30
1.8 208 3.1 1,070 1.9 215 3.1 1,000
2.1 315 . 2.1 290
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept
X 113 al7s 287 als0 cl54 250 234 288 a500 208 140 128
2 138 al70 295 al70 cl52 234 279 261 568 196 140 128
3 152 ales 272 al190 claz 214 335 315 552 189 136 126
4 123 aleo 244 a200 cla2 203 3017 420 494 183 136 126
5 119 alss 221 a200 ¢140 200 268 355 a470 189 136 128
[ 121 al50 208 a300 c140 198 247 370 a460 175 136 128
T 119 a450 200 a800 ¢138 198 224 409 a485 186 134 128
8 127 a600 187 as00 c140 192 214 498 a510 170 134 131
9 121 a450 182 c315 c140 192 237 706 a510 165 133 134
10 128 a350 175 283 c138 185 258 528 a490 180 133 138
11 125 283 172 c247 cl34 185 250 498 2460 162 133 140
12 119 261 168 c218 cl34 180 234 450 a420 157 131 142
13 119 250 175 c203 cl34 177 218 634 a380 153 131 144
14t - 117 240 180 200 cl36e 177 224 534 a350 153 131 146
15 119 230 180 cl92 claq 175 307 492 a310 151 131 149
16 123 218 177 algo c140 172 414 528 330 151 131 151
i7 121 221 268 al70 cl56 170 432 542 308 149 128 153
18 125 268 287 aleo c180 172 398 490 295 149 128 153
19 123 261 272 2l60 c182 168 382 569 296 146 128 al4d
20 a200 234 240 ale0 cl75 165 432 625 302 146 126 al30
21 a300 208 221 alées c221 165 444 665 480 144 126 125
22 a280 182 211 al7’o 432 175 444 996 429 142 128 125
23 a200 al70 200 al7s 350 177 409 909 370 140 128 125
24 als0 aleo 190 al7s 283 182 350 805 322 138 128 125
25 ale0 2150 180 al70 261 195 315 738 290 138 128 alzs
26 als0 a200 177 al6s 658 190 283 788 266 136 128 alzes
27 al40 a270 177 cl60 480 200 268 863 243 142 126 al2s
28 h136 250 182 c160 345 224 268 788 232 178 126 al3o
29 al50 230 187 c180 279 258 303 600 226 149 126 2130
30 al70 234 180 cls58 - 268 283 518 218 142 126 al30
31 als0 - al70 cl54 - 244 - a480 - 140 128 -
Per Runoff
Second- -
Month an squar.
ont foot—days Maximum | Minimum Me: :?Iee Tnohes | Acre—feet
October . . 4,568 300 113 147 2.33 2,70 9,060
November . 7,345 600 150 245 3.89 4.34 14,570
December 6,465 295 168 209 3.32 3.82 12,820
Calendar year 1947 ......... 69,020 600 109 189 3.00 40.77 136,900
JANUATY ...« ov i 6,820 800 154 220 3.49 4,03 13,530
February . 6,250 658 134 216 3.43 3.69 12,400
March . ... 6,085 268 165 196 3.11 3.59 12,070
April 9,261 444 214 309 4.90 5.47 18,370
May . 17,642 996 261 569 2.03 10.41 34,990
June - 11,567 568 218 386 6.13 6.83 22,940
July ..o 4,924 205 136 159 2.52 2,91 9,770
August ... ...l 4,054 140 126 131 2.08 2.39 8,040
September .................... . 4,008 153 125 134 2.13 2.317 7,950
Water year 1947-48.......... 88,989 996 113 243 3.8€ 52.55 176,500

.- Jan. 7 (time unknown) 1,090 sec.-ft.; Feb. 26 (12 m.) 880
.-ft.; May a.m. sec.-ft.; May 13 (7 a.m.) 674 see.-ft.; May 22 t& p.m.} 1,180 sec.-ft.;
May 27 (10 p.m.) 1,060 sec.-ft.; June 21 (8 a.m.) 567 sec.-ft.

a No gage-height record; discharge computed on basis of records for North Fork Walla Walla River
near Milton and recorded range in stage when avallable.

¢ Backwater from debris.

h Computed from staff-gage reading.
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Walla Walla River below Freewater, Oreg.

Location.- Water-stage recorder, lat. 45°59', long. 118°23', in NWiNE{ sec. 25, T. 6 N.
., at McCoy Bridge, 2 miles upstream from Birch Creek and Oregon-Washington Stat
line, and 2.5 miles north of Freewater. Datum of gage 1s 845.28 feet above mean sea
%ivgi,tda:uT of 1929. Auxiliary wire-weight gage at bridge 80 feet downstream at da

. eet lower,

Records available.~ April 1941 to February 1948 {discontinued).

Extremes.- Maximum discharge during period October to February, 1,480 second-feet Nov.
T (gage height, 16.83 feet, wire-welght gage datum), from rating curve extended above
second-feet; no flow Oct. 1-20.
1941-48: Maximum discharge, 2,400 second-feet Dec. 12, 1946 (gage height, 7.17 f
from rating curve extended above 680 second-feet; no flow at times each year.

Remarks.- Records poor. Many diversions above station for irrigation. Little Walla Wa
—RIver, a natural distributary, diverts 3 miles above station. No regulation.

Diascharge, in second-feet, water year October 1947 to September 1948

Day) Oct. Nev. Dec. Jan. Peb. Mar, Apr. May June July Aug. Sep
1 o 162 360 130 €6
2 Q 162 459 150 €3
3 [} 153 472 165 64
4 o 150 382 207 &8
5 0 147 284 210 64
6 [} 156 242 501 56
7T [} 590 210 1,130 54
8 Q 935 201 915 56
9 [} 504 186 570 54
10 o 400 180 436 48
11 0 308 192 364 42
12 [ 259 204 292 38
13 Q 256 217 234 40
12 0 288 245 210 48
1S o 292 224 g2 70
16 0 238 183 182 59
17 0 210 308 147 73
18 0 336 360 139 103
19 0 340 352 133 108
20 o 266 273 120 g8
21 214 214 242 115 117
22 300 168 248 115 -
23 245 171 214 133 -
2¢ 201 195 198 139 -
25 183 144 162 150 -
26 192 198 162 122 -
21 . 188 300 150 110 -
28 150 259 156 92 -
29 153 210 185 83 -
30 177 210 147 77 -
31 174 - 133 70 -
Second- Runoff
Month foot-days Maximum Minimum Mean acre-fe
2,178 300 o 70.3 4,3
. 8,221 93s 144 274 16,3
December........c.ctsstsearane cererrersenes . 7,511 472 133 242 14,9
Calendar year 1947 .....ceceeereennss e 50,129 1,240 0 137 1 99,4
JANUATY. .ot cuveransonna seserareneans el 7:5&5 r- 1,130 70 246 15, L
. 1,389 117 38 66.1 2,7
- - - - 53, %
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North Fork Walla.Walla River near Milton, Oreg.

Location.- Water-stage recorder, lat. 45°54', long. 118°18', in NWiNEL sec. 22, T. 5 N.,
R. 36 E., at bridge half a mile upstream from confluence with South Fork Waila Walla
River and 4.5 miles southeast of Milton. Datum of gage is 1,405.69 feet above mean
sea level, datum of 1929.

Drainage area.- 47 square miles.
ecords available.- October 1940 to September 1948 in reports of Geological Survey; Decem-

ber 1929 to September 1936 in reports of State englineer; October 1936 to September
1940 (unpublished) in files of State engineer.

Average discharge.- 18 years, 46.6 second-feet.

Extremes.- MaxImum discharge during year, 932 second-feet Feb. 26, from rating curve ex-
Tended above 310 second-feet; maximum gage helght, 5.92 feet May 22; minimum discharge,
4 second-feet Sept. 6, 7, 13-16.

1929-48: Maximum discharge observed, 1,980 second-feet Dec. 12, 1946 (gage height,

6.97 feet), from rating curve extended above 230 second-feet; mininum, 1 second-foot
Aug. 8-19, 1936, Aug. 7-11, 1940.

Remarks.- Records poor. Diversions above station for irrigation of about 220 acres; no
Tegulation.

Rating tables, water year 1947-48 (gage height, in feet,
and discharge, in second-feet
{Shifting-contrcl method used Jan. 8 to May 21)

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

3.4 6.2 3.9 71 4.8 350 3.8 4 4.3 42 5.0 200

3.5 12 4.0 94 5.0 430 3.9 6 4.4 59 5.3 300

3.6 22 4.1 122 5.3 570 4.0 10 4.5 77 5.8 515

3.7 .36 4.3 182 4.1 16 4.8 97
3.8 52 4.6 280 4.2 27 4.8 145
Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 7 46 108 46 32 al7?s e70 100 272 54 19 S
2 8 46 128 50 30 al50 e90 94 276 47 15 5
3 26 42 119 58 35 128 116 100 274 42 14 5
4 18 41 100 63 36 108 131 137 244 39 11 6
5 13 39 82 60 33 94 116 140 218 44 12 5
6 12 47 73 100 29 a80 97 140 214 42 12 5
7 11 283 65 555 23 a70 92 176 225 47 10 5
8 15 450 58 502 25 60 92 252 229 40 8 5
9 16 225 54 256 21 56 94 267 219 38 7 5
10 17 161 52 179 21 50 111 165 196 36 5 5
11 17 143 49 122 18 49 108 148 107 36 5 5
12 14 116 44 92 18 47 105 185 148 34 5 5
13 13 111 52 78 18 44 100 300 142 28 6 4
14 11 97 67 69 18 42 105 254 128 22 6 4
15 10 100 58 56 20 41 119 200 122 18 7 4
16 15 94 56 47 18 41 146 221 126 19 7 5
17 16 92 63 39 21 39 238 199 108 16 6 5
18 15 131 80 36 32 41 308 167 100 16 6 5
19 15 131 78 30 36 41 262 184 100 13 6 6
20 44 97 73 30 33 39 256 168 102 15 5 8
21 152 82 65 32 50 38 259 231 298 15 S 7
22 116 73 63 32 194 41 242 470 268 15 5 7
23 78 62 &0 38 187 42 197 431 209 15 6 7
24 60 54 54 39 116 47 170 416 160 15 6 7
25 47 50 44 39 105 e60 152 337 130 15 8 7
26 38 71 42 32 509 eS55 131 338 111 14 7 7
27 33 97 41 29 235 e60 116 366 95 14 7 8
28 30 82 50 32 252 e70 102 500 77 47 7 7
29 35 69 56 30 a200 e80 111 428 64 38 6 [
30 47 65 s2 32 - e90 100 328 61 23 6 7
31 49 - 49| . 30 - e80 - 288 - 18 6 -
Second- Runoff in
Month foot-days Maximum Mininum Mean acre-feet
998 152 7 32.2 1,980
5,197 450 39 107 6,340
2,035 128 41 65.6 4,040
19,856.2 697 1.3 54.4 39,390
2,833 555 29 91.4 5,620
2,343 509 16 80.8 4,650
2,058 175 38 66.4 4,080
4,336 308 70 145 8,600
7,730 500 94 249 15,330
5,088 298 61 170 10,090
875 54 13 28.2 1,740
241 19 S 7.8 478
172 8 4 5.7 341
Water year 1947-48 ..... Ceeteereier e 31,904 555 4 87.2 63,290
300 sec.-ft.).- Nov. 7 (12 655 sec.-ft.; Jan. 7 (12:30 p.m.) B46 sec.-
ft.; Feb. 26 .m.) 932 sec.-It.; Apr. 18 (7 p. m.E 366 sec. - -ft.; May 9 (12:30 a.m.) 474 sec.-ft.;

May 13 (4 p.m. ) 415 sec.-ft.; May 22 (5 p.m,) 570 sec.-ft.; May 28 (6 a.m.) 546 sec.-ft.; June 21
(8 a.m.) 384 sec.-ft.

a No gage-height record; discharge computed on basis of records for South Fork Walla Walla River
near Milton.

e Stage-discharge relation indefinite; discharge computed as explailned in footnote a.
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Mill Creek near Walla Walls, Wash.

Location.- Water-stage recorder, lat. 46°00', long. 118°07', ir SELSEY sec. 12, T. 6 N.
R. 37 E., 4 miles downstream from city of Walla Walla diversion dam, 4% miles upstre
from Blue Creek, and 111 miles southeast of Walla Walla. Datum of gage 1s 2,000 fee
above mean sea level, unadjusted.

Drainage area.-~ 54 square miles.

Records avallable.- August 1913 to September 1917, April to September 1938, October 193
0 Seplembér 1948.

Average discharge.- 13 years (1913-17, 1939-48), 92.3 second-feet.

Extremes.- Maximum discharge during year, 1,470 second-feet Feb. 26 (gage height, 17.15
eet], from rating curve extended above 680 second-feet; minimum, 33 second-feet Oct
1913-17, 1938, 1939-48: Maximum discharge, 1,880 second-feet Dec. 28, 1945 (gage
height, 17.85 feet), from rating curve extended above 920 se-zond-fee®; minimum obser

16 second-feet Oct. 11-15, 1939.

Remarks.- Records falr except those for perlods of no gage-height record or shifting
control, which are poor. City of Walla Walla diverts zbout 22 second-feet 4 miles
above station for municipal use.

Rating table, water year 1947-48, except perlods of shifting control
(gage height, in feet, and di:charge, in second-feet

14.5 30 15.5 335
14.7 55 15.7 455
14.9 92 16.0 845
15.1 143 16.3 845
15.3 222 16.8 1,200
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sep
1 34 78 174 108 62 200 146 146 193 a70 42 '
2 47 70 204 121 80 154 168 135 194 67 44
3 55 67 204 123 57 123 222 143 193 67 42 E
4 41 64 178 143 57 113 213 171 163 64 45 L
S 40 62 154 143 57 110 171 168 148 69 45 4
6 40 64 135 350 54 lo8 154 178 146 64 45 4
7 3 311 121 1,020 52 104 137 213 147 85 45 /
8 44 541 108 600 52 99 135 398 154 62 45
9 42 329 101 293 54 94 140 574 145 a58 44
10 49 222 90 191 51 86 160 377 134 a53 ad3
11 47 187 88 150 47 84 164 323 125 49 a43
12 45 168 84 132 48 80 150 287 112 48 ad4d L
13 42 171 99 123 48 80 137 437 112 48 a4l N
14 40 178 129 110 49 80 132 359 103 48 a39 N
15 42 171 135 104 80 76 188 299 104 49 a39 <
18 49 160 126 92 58 74 281 293 101 49 39 b
17 47 171 191 88 74 72 359 281 93 49 40 4
18 52 238 281 82 10l 74 359 229 20 47 40 4
19 52 233 287 78 106 72 305 298 89 47 40 4
20 70 178 222 74 92 70 311 356 920 47 40 4
21 182 143 174 72 172 70 329 369 132 44 41 4
22 123 118 157 72 704 88 335 468 115 44 41 4
23 94 101 140 76 503 97 270 464 106 45 42 4
24 78 94 126 76 329 lo4 218 397 97 44 42 4
25 87 90 118 72 259 123 191 400 90 44 42 4
26 60 132 113 69 1,140 123 164 394 86 42 41 4
27 58 187 113 87 652 135 160 388 80 48 40 4
28 55 157 126 67 395 180 146 343 78 70 40 4
29 57 135 129 85 259 198 157 254 a75 87 40 4
30 104 129 118 64 - 136 154 212 a72 80 40 4
31 88 - 108 62 - 180 - 204 - 42 40 -
Second- Runoff *
¥onth footodays | Maximum | Minimum Mean | 10 e
October............ 1,882 182 34 60.7 3,73
November . 4,949 541 62 165 9,82
December 4,531 287 B4 146 8,929
Calende year 1947 36,700 671 29 101 72,80
January. 4,885 1,020 82 158 9,69
5,652 1,140 47 195 11,21
3,405 200 70 110 6,75
6,136 359 132 205 12,17
9,556 574 135 308 18,95
3,565 194 72 119 7,07
1,670 70 42 53.9 3,31
1,294 45 39 41.7 2,57
September. . 1,234 45 39 41.1 2,45
water year 1947-48 ....... Creaiene [P 48,759 1,140 34 133 96,71

a No gage-helght record; dilscharge computed on basis of records for Blue Creek near Walla Walla.

Note.- Shifting-control method used Jan. 11 to Feb. 21, May 9 to Sept. 5. Figures of daily dis-
charge May 1-9 supersede those published 1n Water-Supply Paper 1080, floods of May-June 1948 in
Columbia River Basin.
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Mill Creek at Walla Walla, Wash.

Location.- Water-stage recorder, lat. 46°04140", long. 118°17'00", ir NE: sec. 22, T. 7
~, K. 36 E., at bridge 0.9 mile downstream from diversion dam and 1.0 mile east of
Walla Walla.

Drainage area.- 90 square miles,
Records available.- April 1941 to September 1948.

Extremes.- Maximum discharge during year, 1,480 second-feet Jan. 7 (gage height, 3.17
Teet); minimum not determined, probably occurred sometime during period of faulty gage-
height record.

1941-48: Maximum discharge, 2,760 second-feet Dec. 28, 1945 [(gage height, 4.0 feet);
minimum, 0.5 second-foet May 10, 1947 (gage helght, 1.18 feet.

Remarks.- Records peor. Some regulation at diversion dam, 0.9 mile above station where
watér 1s diverted into Yellowhawk Creek and Garrison Creek for stock and irrigation.
Possible diversions at high stages into flood-control reservoir. City of Walla Walla
dlverts water for municipal supply. Other small diversions above statien for irrigation.
Monthly discharge adjusted for Yellowhawk Creek and Garrison Creek diversions.

Revisions.- W 1014: Drainage area.

Discharge, in second-feet, water year Ootober 1947 to Septem“er 1948

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug . Sept.
1 7.8 5.0 120 57 15 198 140 175 140 13 12 1.0
2 7.8 5.0 137 59 13 209 175 170 145 1c 10 1.0
3 9.4 5.0 161 172 12 175 232 175 160 14 8.¢ 2.9
4 9.4 5.0 166 110 10 150 215 204 160 12z 8.6 3.9
5 9.4 12 124 120 10 111 204 209 175 7 10 3.9
6 9.4 30 95 216 »9.5 79 198 215 160 4 8.6 3.9
7 8.6| 330 €9 1,280 9.0 79 192 221 165 3 10 5.0
8 7.0 8lo 26 880 8.0 15 221 389 170 7 8.8 1.9
9 6.3 480 25 475 7.3 75 221 900 165 6 7.3 1.9

10 7.0 250 16 346 7.3 €7 264 610 135 5 8.6 1.0
11 7.8 180 14 245 7.3 64 251 492 103 5 8.6 1.9
12 7.8 150 12 155 b7.0 64 232 428 87 4 8.6 1.9
13 7.8 160 80 99 k6.5 7 226 593 87 4 7.3 2.9
14 7.0 160 140 52 6,1 83 232 484 95 3 6.1 2.9
15 7.8 140 h95 34 7.3 87 245 390 75 2 8.6 1.9
16 8.5 150 91 *26 7.3 87 324 353 71 4 3.9 2.9
17 9.0 151 170 22 7.3 a7 435 324 46 3 3.9 3.9
18 10 218 270 19 15 87 390 277 36 3 5.0 5.0
19 11 212 300 19 15 87 303 353 46 2.5 3.9 6.1

20 1z 190 270 19 15 91 270 375 59 1.9 5.0 5.0
21 130 156 h240 17 40 95 290 375 75 2.9 2.9 1.9
22 75 124 180 174 S11 103 290 550 60 2.9 5.0 1.9
23 60 112 140 17 307 91 346 484 45 2.9 3.9 7.3
24 40 95 110 17 192 99 303 382 35 1.0 3.9 7.3
25 20 86 79 15 175 140 283 332 217 1.9 3.9 7.3
26 5.0 66 €0 15 757 130 232 290 28 3.9 1.9 8.6
27 5.0 99 35 15| *882 155 192 277 25 2.9 1.9 10
28 5.0 91 hé0 15 387 181 170 221 23 13 1.0 7.3
29 5.5 75 61 15 238 198 181 150 18 13 2.9 6.1
30 6.0 73 60 15 - 192 185 140 16 10 1.0 5.0
31 5.5 - 53 15 - 170 - 140 - 10 1.0 -

Observed Yellowhawk Adjusted for diversion
Creek and
Discharge in Garrison
Month second-feet Runoff Creek Runoff di:z;:r e
in %iversiona) in in 8
Maxi- | Mini- acre~feet acre-feet acre~feet _
mun um Mean second-feet

October............. 30 5.0 17.0 1,050 3,400 4,450 72.3

November. ceeed 10 5.0 147 8,730 4,800 13,530 227

December............ 300 12 112 6,900 6,180 13,080 213
Calendar year 1947 610 1.8 39.4 28,550 57,150 85,710J 118

______________________________________________ fom s m it e
..e. 1,280 15 144 8,880 5,800 14,680 239
. 757 6.1 119 6,870 5,520 12,390 215
.. 209 64 115 7,100 6,080 13,180 214
e 435 | 140 247 14,720 4,400 19,120 321
PR 900 | 140 344 21,180 6,320 27,500 447
..... 175 16 87.8 5,220 5,140 10,360 174
e cene 14 1.0 5.74 353 3,130 3,480 56.6
.............. 12 1.0 5.89 362 1,970 2,330 37.9
........... 10 1.0 4.12 245 1,940 2,180 36.6
Water year 1947-48 | 1,280 1.0 112 81,610 5¢,680 136,300 188

* Winter dlscharge measurement made on this day.

b Stage-discharge relation affected by Iice.

h Computed from staff-gage readings.

Note.- No gage-height record Nov. 7-16, June 28 to July 19; intake action faulty Oct. 16 to Nov. 6,
Dec. 13-14, Dec, 16-20, 22-27, Dec. 29 to Jan. 5, Jan. 9-16, June 18-27, July 24, -Aug. 31 to Sept. 2;
discharge computed on basis of records for nearby stations. Pigures of daily discharge May 1 to June
20, July 18-31 supersede those published in Water-Supply Paper 1080, Floods of May-June 1948 in
Columbia River Basin.
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Blue Creek near Walla Walla, Wash.

Location.- Water-stage recorder, lat. 46°03'40", long. 118°07'50", in SEiNWL sec. 25, 1
7 N., R. 37 E., 1 mile upstream from mouth and 10 miles east of Walla Walla. Datum
gage is at mean sea level, unadjusted.

Drainage area.- 17.0 square

miles.

Records available.- October 1939 to September 1948.

Extremes.- Maximum discharge recorded during year, 670 second-feet Jan. 7 (elevation,
N -0l feet), but may have been higher Feb. 26 during period of doubtful gage-hei
record; minimum, 0.8 second-foot Sept. 13, .

1939-48: Maximum discharge, 725 second-feet Dec. 28, 1945 (elevation, 1,743.35
feet), from rating curve extended above 400 second-feet; minimum observed, 0.1 secor
foot Oct. 14, 1939, but may have been less during period of no gage-height record O

1-11, 1939.

Remarks.- Records good except those below 5 second-feet and those for periods of ice

effect or doubtful or no gage-height record, which are fair,

No known diversion or

regulation.
Discharge, in second-feet, water year October 1947 to September 1948

Day} Oct Nov, Dec. Jan. Feb Mar. Apr. Nay June July Aug Sep
1 1.0 18 34 21 3.1 asz2 44 35 24 6 1.4 1
2 1.3 13 43 26 2.9 S1 42 33 22 6 1.4 1
3 1.5 12 54 30 b2.7 45 47 32 21 5 1.3 1
4 1.4 1z 44 33 2.6 39 47 31 17 S 1.3 1
5 1.5 11 38 34 2.5 37 44 29 15 6 1.3 1
6 1.6 13 31 109 b2.4 34 39 26 15 S 1.3 1
7 1.4 75 28 494 b2.3 33 35 26 17 S 1.3 1
8 1.8 90 24 207 2.4 31 32 40 18 4 1.2 1
9 1.6 47 22 116 2.2 30 30 156 15 3 1.2 1
10 2.0 37 20 72 2.0 27 30 172 12 2 1.3 1
11 1.9 33 18 52 bl.9 26 30 105 9 1 1.3 1
12 1.7 29 18 40 bl.8 24 29 81 8 1 1.2 1

13 1.6 39 29 34 1.8 22 26 91 8 1 1.2

14 1.5 41 41 29 2.5 21 23 83 7 1 1.1
15 1.6 38 40 24 8.2 20 23 S6 7 1 1.2 1
16 3.3 34 35 20 B.2 18 26 44 6 1 1.2 1
17 2.2 32 39 *17 17 17 37 34 4.9 1.0 1.1 1
18 2.5 41 49 14 22 17 S1 31 4 1.0 1.1 1
19 3.5 42 47 12 19 15 S0 53 S 1.1 1.1 1
20 6.9 34 41 9.7 11 15 46 60 6 1.2 1.0 1
21 36 29 38 8.6 31 14 42 87 9 1.2 1.0 1
22 20 24 34 8.2 132 16 38 266 26 1.1 1.1 1
23 13 20 31 8.2 63 20 45 218 22 1.4 1.2 1
24 11 17 29 7.8 37 25 47 146 16 1.8 1.2 1
25 9 15 26 6.5 33 31 44 95 13 1.2 1.2 1
26 8 18 24 4.9 | d248 34 39 72 11 1.2 1.1 1
27 7 24 23 4.1 ¥d193 39 35 57 9 1.5 1.1 1
28 7 22 24 3.9 |dl22 4 33 46 8 2.6 1.1 1
29 9 19 24 3.7 as7 48 32 37 7 1.8 1.0 1
30 18 19 2z 3.5 - S2 34 32 7 1.5 1.0 1

31 19 - 21 3.1 - 49 - 29 - 1.4 1.0

- Per Runoff
Second-
Nonth foot-days Meximum | Ninimum Mean sgg?:e Inchos | Aore—te
QOctober ....................... 198.8 36 1.0 6.41| 0.377 0.43 2
November . .. .. . . 898 90 11 29.9 1.76 1.96 1,?
December ...................... 991 54 18 32.0 1.88 2.17 1,8
185 -6 20.0 1.18 15.98 14,4
494 2.2 47.0 | 2.76 3.19 2,
248 1.8 36.0 2.12 2.28 2,¢
52 14 30.5 1.79 2.07 1,8
51 23 37.3 2,19 2.45 2,%
266 26 75.6 4.33 4.99 4,5
26 4 12.3 .724 .81 7
6 1.0 2.38 .140 .16 1
1.4 1.0 1.18 -069 .08
September 36.5 1.7 .8 1.22 -072 .08

Water year 1947-48 . ... ... 9,453.2 494 .8 25.8 1.52 20.67 18,"

* Winter discharge measurement made on this day.
b Stage-discbarge relation affected by ice.

d Doubtful gage-height record.
f Computed on basis of partly estimated gage-height record.

Note.- No gage-height record June 3-16, June 18 to July 16;

records and records for Mill Creek near Walla Walla.

discharge computed on basis of wea.
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Yellowhawk Creek at Walla Walla, Wash.

Location.- Water-stage recorder, lat. 46°04'20", long. 118°16'55™, in NW&SWi sec. 23, T.
7N, R. 36 E., 1 mile downstream from point of diversion from Mill Creek and 1 mile
east of Walla Walla.

Records avallable.- April 1941 to September 1948.

Extremes.- Maximum discharge during year, 294 second-feet Feb. 26 (gaze height, 2.48 feet);
minimum, 6.1 second-feet Dec. 13 (gage height, 0.53 foot).
1941-48: Maximum discharge not determined, occurred June 7, 1941 (gage height, 4.00
feet); minimum, 2.4 second-feet Sept. 16, 1941 (gage height, 0.50 foot), but may have
been less during period of 1ice effect Jan. 1-24, 1942.

Remarks. - Records good except those for periods of shifting control, which are fair.
Regulation at Mill Creek diversion dam, 1 mile above station. Yellowhawk and Garrison
Creeks divert water from Mill Creek for stock and irrigation. Many small diversions
above station for irrigation.

Revisions (water years).- W 1094: 1946.

Rating table, water year 1947-48 (gage height, in feet,
and discharge, in second-feet)
(Shifting-control method used Nov. 15-21,
July 22 to Sept. 30)

.5 5.5 1.4 70
.6 8.1 1.6 102
-8 16 1.8 138
1.0 27 2.0 179
1.2 45 2.2 224
Discharge, in second-feet, water year October 1947 to September 1948
bay| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 20 92 81 81 56 54 112 40 79 62 33 24
2 24 84 95 95 53 65 123 33 86 61 31 24
3 39 78 98 100 51 75 127 38 92 58 31 23
4 27 70 8z 89 51 70 125 45 81 57 31 23
5 27 68 :}4 86 51 75 114 46 72 69 29 23
6 27 70 78 94 48 90 105 51 72 64 29 23
7 26 28 81 183 51 86 70 60 105, 64 29 22
8 32 75 94 119 S0 79 16 109 112 58 30 21
9 30 35 92 64 50 76 8.4 192 125 54 29 21
10 36 53 8l 47 46 69 14 108 110 51 31 21
11 35 70 79 52 43 66 29 76 100 56 29 20
12 32 61 75 76 44 64 30 70 69 5, 27 20
13 31 70 58 97 43 62 22 123 76 5 27 20
14 30 66 35 107 46 61 21 104 53 48 27 20
15 29 76 92 £100 69 60 44 79 66 47 29 21
16 41 50 86 87 66 57 69 73 86 48 27 24
17 38 62 104 82 82 57 98 69 70 46 24 26
18 40 79 109 76 100 58 95 58 70 44 25 25
19 45 87 92 70 104 56 75 g2 54 48 27 24
20 57 79 79 66 98 53 73 94 53 S0 27 24
21 76 64 70 65 119 53 79 97 62 £50 28 24
22 61 50 65 65 194 65 79 154 77 £43 32 27
23 43 43 65 69 125 72 11 138 78 37 32 28
24 45 37 78 68 90 79 7.8 110 73 32 32 28
25 51 45 86 66 82 100 7.5 97 69 33 31 28
26 64 64 94 61 217 100 26 90 64 35 28 29
27 62 90 100 60 156 107. 39 86 60 32 27 31
28 61 78 110 61 81 114 40 75 60 57 26 29
29 65 70 114 60 60 125 45 56 61 43 27 29
30 105 68 95 58 - 132 41 47 65 35 25 28
31 104 ~ ELE] 56 - 125 - 63 - 33 25 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
1,403 105 20 45.3 2,780
2,032 98 35 67.7 4,030
December. 2,638 114 35 85.1 5,230
_______ S I (R
calendar year 1947 .......... ““”.“”“L 24,883 252 17 68.2 49,330
JANUAPY. vttt iactacaisrantatserstsatastans 2,460 183 47 { 79.4 4,880
. . 2,326 217 43 80.2 4,610
. 2,405 132 53 77.6 4,770
- 1,745.7 127 7.5 58.2 3,460
. 2,564 192 33 82.7 5,090
. . 2,300 125 53 76.7 4,560
. . 1,517 69 32 48.9 3,010
August. .. .. . 885 33 24 28.5 1,760
September.. . ..ottt iiertrnrsrosnracannnan . 730 31 20 24.3 1,450
Water year 1947-48 .......c00ccnm00erenans 23,005.7 217 7.5 62.9 45,630

a No gage-height record; discharge interpolated.

f Computed on basis of partly estimated gage-height record.

Note.- Figures of daily discharge for May 1-12 supersede those published in Water-Supply Paper
108G, floods of May-June 13948 in Columbia River Basin.
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Garrison Creek at Walla Walla, Wash.

Location.- Water-stage recorder, lat. 46°04'25", long. 118°17!'10", in NEL sec. 22, T.
. R. 36 E., 30 feet downstream from county bridge, 1 mile downstream from point
diversion from Mill Creek, and 0.9 mile east of Walla Walla.

Records available.- April 1941 to September 1948.

Extremes.- Maximum discharge during year, 60 second-feet May 9 (gage height, 3.28 feet)
minimum, 0.1 second-foot June 12, 13; minimum gage height, 1.99 feet June 12.
1941-48: Maximum discharge, that of May 9, 1948; no flow May 10, 1941.

Remarks.- Records fair except those for period of no gage-helght record, which are poor
egulation at Mill Creek diversion dam, 1 mile above station. Yellowhawk and Garris
Creeks divert water from Mill Creek for stock and irrigation.

Rating table, water year 1947-48 (gage height,.in feet,
and discharge, in second-feet)

2.0 0.07 2. 10.4
2.1 -4 2.6 15
2.2 1.3 2.7 20
2.3 3.2 2.9 32
2.4 6.4 3.2 54
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oct. Nov Dec Jan. Feb. Mar. Apr. May June July Aug. Sep

1 6.8 22 19 12 9.9 13 27 11 16 3.0 2.0 5

2 6.0 20 23 16 8.5 18 26 9.1 18 2.2 2.0 5

3 9.9 18 24 18 9.1 20 23 10 19 2.0 1.9 6

4 7.9 17 20 16 9.1 20 23 12 15 1.6 1.9 8

5 7.5 16 20 16 8.8 22 20 12 12 2.0 2.2 8.

6 7.1 17 20 18 8.6 26 20 13 13 2.0 2.2 8.

7 7.5 21 20 36 9.9 24 20 15 21 2.2 2.2 T

8 8.2 14 23 23 8.6 23 12 30 16 2.5 2.0 7

9 7.5 7.9 23 11 8.8 22 9.9 50 1.3 2.2 2.2 7.
10 7.1 12 20 7.9 7.9 20 15 29 8 2.2 2.7 8.
11 7.1 16 20 9.1 7.5 18 1 22 .5 2.5 2.5 8.
12 6.8 14 19 14 7.5 18 7.9 20 .1 2.2 2.2 6.
13 6.4 14 13 19 7.5 17 7.9 32 1 2.0 2.0 6.
14 6.0 14 6.8 22 7.9 16 9.9 26 4.1 1.9 2.2 6.
15 6.0 18 24 20 12 16 11 20 12 1.9 2.7 7.
16 7.9 14 23 18 12 16 18 17 16 1.4 3.8 8.
17 7.5 17 26 17 16 1s 26 16 14 1.8 4.4 9.
18 7.5 19 26 16 20 16 25 12 14 2.0 5.4 9.
19 8.2 12 21 14 20 14 20 19 9.5 .9 3.2 8.
20 11 .9 18 13 20 14 20 22 8.2 1.9 3.2 8.
21 13 5 16 12 23 14 21 22 9.1 2.2 3.2 8.

22 9.9 4 15 12 37 18 2l 36 12 2.7 3.8 9.
23 7.1 3 15 14 26 20 12 32 12 2.2 4.1 10
24 7.5 2 7.9 13 18 az4 7.5 25 10 1.6 3.8 9.
25 9.9 3.8 -4 12 18 az7 6.8 22 9.5 1.4 3.8 9.
26 17 13 4 11 45 a26 8.6 20 7.9 1.3 4.7 10
27 16 20 4 11 36 az29 10 18 7.5 1.4 5.7 11
28 186 18 ] 11 21 a3l 11 186 5.0 2.7 5.7 10
29 17 15 .3 11 14 a36 12 11 4.4 2.5 6.0 9.
30 24 15 4.7 10 - 34 11 9.1 3.2 2.2 6.0 9.
31 24 - 12 9.9 - 30 - 12 - 2.2 5.7 -
Second- - Runoff
Month foot-days Maximum Mi-imum Mean acre-fs
October.......... Craes
November............
December. ... ..vnn.

Calendar Year 1947 ..oveeeesnrsrmenannaces 3,946.4 45 .2 10.8 7,83
JaNUALY. ... .ouee 9 14.9 91
February.... 5 15.7 90

N 21.3 1,31

8 15.8 93

1 20.0 1,23

1 9.71 57

9 2.02 12

9 3.40 20

0 8.23 49

Water YeaT 1947-4B -«.cvevearnnnorannerses 4,560.4 50 .1 12.5 9,04

a No gage-height record; discharge computed on basis of recorded range in stage and records for
Mill Creek at Walla Walla.
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East Fork Touchet River near Dayton, Wash.

Location.- Water-stage recorder, lat. 46°16'45", long. 117°54'05", in NWiNWi sec. 11, T.
JN., R. 38 E., 250 feet upstrsam from city of Dayton's water- supply headworks, 1,000
feet upstream from Hatley Creek, three-quarters of a mile downstream from Wolf Creek
3 miles upstream from confluence with Soutn Fork, and 4 miles southeast of Dayton. Da-
tum of gage 1s 1,768.3 feet above mean sea level (river-profile survey).

Drainage area.- 102 square miles.
Records available.- April 1941 to September 1948.

Extremes.- Maximum discharge during year, 1,530 second-feet about Jan. 7 (gage helght,
eet, from recorded range in stage), minimum, 43 second-feet Sept. 14, 15.
12 15{%1 ﬁ lgﬁimum discharge, that of Jan. 7, 1948 minimum, 29 second-feet Sept. 9,

Remarks.- Records good except those for perlods of ice effect, no gage-height record, or
B ing control, which are poor. No regulation. Small dlversions above station for
irrigation during summer months.

Rating tables, water year 1947-48, except periods of ice effect or shifting control
(gage height, in feet, and discharge, in second-feet)

Oct. 1 to Nov. 7 Nov. 8 to Sept. 30
1.9 39 1.9 42 3.0 330
2.1 67 2.1 73 3.3 450
2.3 103 2.3 114 3.6 590
2.5 147 2.5 164 4.0 780
2.7 223 4.6 1,120
N Discharge, in second-feet, water year October 1947 to September 1548
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 46 84 181 127 96 360 240 184 334 84 63 58
2 51 81, 175 151 96 310 260 172 315 82 61 64
3 55 76 186 143 bg2 *285 280 201 303 81 59 64
4 48 74 18l 160 90 270 260 220 288 82 61 66
5 49 72 170 200 88 260 250 214 270 8t 59 66
6 51 72 159 400 b86 240 220 243 249 84 59 66
7 49 11¢ 148 800 b84 230 230 270 236 8l 59 61
8 55 270 138 650 baz 220 230 407 223 77 56 55
9 51 201 131 450 8l 220 230 484 217 73 55 55
10 56 170 121 380 79 210 240 459 208 73 59 52
11 55 154 114 300 b78 210 240 454 198 75 58 53
12 51 138 107 250 b78 200 230 477 186 71 56 52
13 49 141 133 220 b79 200 230 635 175 68 55 52
14 48 136 143 200 79 200 220 580 161 68 55 49
15 49 141 148 180 119 200 270 482 159 66 55 45
16 70 138 146 170 105 200 320 442 154 66 56 46
17 67 148 189 150 136 180 380 446 143 64 55 50
18 79 178 223 140 146 180 370 414 136 64 55 50
19 74 178 236 128 141 180 370 482 128 70 55 49
20 89 161 208 *124 133 190 370 495 128 68 52 48
21 129 146 186 121 176 200 380 513 131 66 52 48
22 99 131 170 121 581 210 380 490 121 63 52 49
23 88 119 158 126 605 220 230 472 112 66 53 53
24 79 114 143 124 472 230 243 464 107 61 53 52
25 72 114 133 116 353 240 243 454 101 56 52 52
26 70 159 131 105 1,110 240 217 522 99 56 55 53
27 70 189 128 114 700 250 189 518 92 70 53 50
28 70 175 133 105 480 260 175 486 88 110 52 48
29 76 159 131 105 400 270 208 486 86 77 52 +8
30 97 154 124 101 - 260 195 394 84 68 50 46
31 90 - 119 96 - 250 - 362 - 63 50 -
Per Runoff
Second- . ;
uj ini Mean
Month foot—days Maximum | Minimum 6, szg?;e Tnohes | Acre—fest
October 2,082 129 46 67.2 0.659 0.76 4,130
November 4,192 270 72 140 1.37 1.53 8,310
December 4,791 236 107 155 1.52 1.75 9,500
....... . 39,381 516 32 1loe 1.08 14.38 78,110
6,557 800 96 212 2.08 2.39 13,010
6,845 1,110 78 236 2.31 2.50 13,580
7,205 360 190 232 2.27 2.63 14,290
7,900 380 175 263 2.58 2.88 15,670
12,922 635 172 417 4.09 4.71 25,630
5,232 334 84 174 1.71 1.91 10,380
2,237 110 56 72.2 .708 .82 4,440
. 1,717 63 50 55.4 .543 .63 3,410
Ssptembsr . 1,600 66 45 53.3 .523 -58 3,170
Water year 1947-48.......... 63,280 1,110 45 173 1.70 23.09 125,500

* Winter discharge measurement made on this day.

b Stage-dlscharge relation affected by ice.

Note.- No gage-height record Jan. 4-18, Feb. 27 to Apr. 22, July 24; discharge computed on basis
of recorded range in stage, weather records, and records for nearby streams. Shifting-control method
used Jan. 19 tu Feb. 20, Apr. 23 to May 9, Sept. 21-30.
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Touchet River near Touchet, Wash.

Location.- Water-stage recorder, lat. 46°05'25", long. 118°3C'4Q" in NEL sec. 15, T
33 E., 100 feet downstream from county road bridge, 33 miles north of Touw
and 4z miles upstream from mouth.

Dralnage area.- 736 square mlles (revised).
Records available.- April 1941 to September 1948.
Extremes.- Maximum discharge during year, 4,850 second-feet Feb. 26 (gage height, 10.
Teet]; minimum, 29 second-feet Sept. 14.
1941-48 Maximum discharge, that of Feb. 26, 1948; mirimum, 6.4 second-feet
Sept. 13, 14, 1944 (gage height, 1.45 feet).
Remarks.- Records falr except those for perlods of 1ce effect, faulty gage-helght rec

or shifting control, which are poor. Many large diversions above station for irrid
tion. No Pegulation ‘

Discharge, In second-feet, water year October 1947 to September 1948

Day| Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. £
1 43 120 311 220 150 960 476 540 540 98 61
2 42z iz2o 362 260 150 860 648 500 500 83 59
3 40 i20 355 240 150 715 760 492 468 86 56
4 51 i10 348 270 150 625 738 669 439 84 54
5 46 ilo 330 350 140 560 670 580 411 89 50
6 44 150 300 1,300 140 540 625 560 380 108 .50
7 47 500 270 3,500 140 496 602 648 355 90 47
8 47 1,000 250 |h2,€30 140 476 560 781 337 95 47
9 53 600 230 1,500 150 450 540 1,870 328 90 47
10 55 h369 220 800 140 404 540 | 1,870 319 84 45
11 59 300 h210 600 130 349 540 1,470 313 77 45
12 64 250 200 450 130 355 560 1,240 301 76 47
13 62 260 230 350 130 362 540 1,510 286 76 43
14 59 260 250 300 140 366 520 1,470 272 71 41
15 60 250 260 260 150] 366 496 1,180 2863 67 40
16 70 250 250 220 140 358 540 985 337 63 40
17 101 h274 450 200 300 349 715 885 261 60 41
18 115 400 700 180 310 346 910 835 224 59 38
19 159 350 h785 160 262 340 810 1,200 283 67 37
20 187 250 500 140 203 337 785 1,110 212 92 35
21 350 230 400 hl2g 900 328 760 960 209 74 37
22 240 210 340 | *h2l5 2,500 328 785 | 1,060 216 €3 39
23 h170 200 300 265 1,800 331 738 1,010 195 58 42
24 130 200 280 268 1,400 337 715 910 177 55 40
25 120 190 250 24C 1,000 343 692 835 158 55 40
26 110 250 240 205 | *h4,350 355 648 810 148 54 42
27 110 370 230 174 2,590 358 580 785 139 51 39
28 110 h329 240 170 hl,560 366 540 1,010 130 61 39
29 130 297 2850 160 1,160 383 540 760 120 113 36
30 150 268 240 160 - 394 580 648 111 85 36
31 130 - 230 160 - 411 - 580 | - 68 34
)
Second- Runo’
Month foot-days Maximum | Minimum Mean acre.
October. 3,154 350 40 102 6
November,. .. 8,587 1,000 110 286 17
December. .. 9,811 785 200 316 19
- e e e o 2 USRI S M
Calendar year 1947 ................. RSN 84,004 1,610 s 230 166
JENUADY .« svvintsenoetacsarsssscsssonnsseenas 16,076 3,500 129 519 31
February...... e . 20,605 4,350 130 711 40
March......... . 13,548 960 328 437 26
April . 19,153 910 476 638 3
May. . 29,763 1,870 492 960 59
June.,.. . 8,432 40 111 281 1€
JUlyeseeeennen 2,358 113 51 76.1 4
August........ . 1,347 61 34 43.5 -
September....... L I eeeees 1,220 59 31 40.7 2
Water year 1947-48....... Cheeercenstenens 134,054 4,350 31 366 26€

* Winter discharge <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>