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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS IN OREGON AND LUMB
RIVER BASIN, 1950 ToiER co T

SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1950. The work was begun in 1888 in 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 12,060 gaging stations
in the 48 States and also at many-in the Territories of Alaska and Hawaii. On September
30, 1950, 6,540 gaging stations, including those in Hawaii and Alaska wers being main-
tained by the Geological Survey and cooperating organizations. Miscellaneous discharge
nfegs\u.i'ements were 'made during, the water year at many other points.

In the execution ovf 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 acknowedged 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 volume. In the present

volume, the section on cooperation of the second kind appears on page 13.
DEFINITION OF TERMS

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

"Second-feet"” is an abbreviation for "cubic feet per second." A second-foot is the
rate of discharge of a stream whose channel is 1 square foot in cross-sectlonal area and
whose average velocity is, 1 foot per second.

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

"Runoff in inches" is the depth to which an area would be covered if all the water
draining from it 1n a given period were uniformly distributed on its surface. It is used
for comparing runoff with rainfall, which 1s 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 cubic feet. The term is commonly used in connection
with storage for irrigation.

"Second-foot-day" is the volume of water represented by a flow of 1 second-foot for 24
hours. It 1s 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 heigH;
and discharge."

"Control" is a term used to desigziate a feature downstream from the 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 artificial structure.

"Contents" is a term applied to the volume of water in a reservoir. Unless otherwise

indicated, it is computed on éhe basis of a level pool and does not include bank storage.
1
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"Drainage area" of a stream at a specified location is that area, measured in a horizon-
tal plane, which 1s enclosed by a topographic divide such that direct surface runoff from
precipitation normallykwould drain by gravity into the river basin above the specified
point., Figures of drainage area given herein include all elosed basins or non-contributing

areas within the area unless otherwise noted.

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
measurements in determining the daily flow. The records of stage are obtailned 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 dlscharge 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.figure 1.

Rating tables giving the discharge for any stage are prepared from the discharge meas-
urements. The application of the daily mean gage height to those rating tables gives the
daily mean discharge, from which the monthly and the yearly mean dischdrge are computed.

. If the stage-discharge relation is 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," in which correction factors based on individ-
ual discharge measurements and notes by engineers and observers are used in applying the
gage heights to the raping 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.
Por such times the daily mean discharge is computed by what is essentially the "shifting-
control" method, described above.

At some gaging stations the stage-discharge relation 1s 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 1s a factor in the determi-
nation of discharge. Information requisite for determining the slope or fall is obtailned
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 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, which makes 1t 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, considsrat;on being glven 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 L8 affected by ice, the days 1ncluded 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 discharge measurements were ma@e during or between periods of ice effect,
shortly before the first period, or shortly after the last period are similarly indicated
by a footnote.

For most of the gaging stations on streams 1n phe area covered by this report the data
presented comprise a deacriptibn of the station, a table showing the dally discharge of
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corresponding to either once-daily readings of the gage, the mean of twice-dally readings,
or the mean gage height determined from gage-helght graphs based on gage readings. For

periods of rapidly changing stage, the dally mean discharge is determlned from gage-height
graphs based on gage readings, the frequency of which is stated in the station description.

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

. Peak discharges with the times of thelr occurrence are listed below the table of monthly
discharge for most stations. A1l independent peaks above the selected base are given. The
base discharge, which is given 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, drains, or for any stream for which the peaks are subject to substantlal control
by man.

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-
volrs a table showing daily contents or stage 1s given. A skeleton table of capacity at
given stages is usually given in the first report in which data for a station are published

but 1s omitted from succeeding reports.
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

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

The station description gives a statement in regard to the general ‘accuracy of the rec-
ords. "Excellent" indicates that, in general, the error in the dally records 1s belleved
to be less than 5 percent; I;good," less than 10 percent; "fair," 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 daily records.

Yield at some stations as indicated by monthly means may vary widely from natural yleld,
owing to diversion, consumptlon, regulation by storage, lncrease or decrease 1in evaporatlor
due to artificlal causes, or other factors. For such stations figures of "second-feet per
square mile" and "runoff in inches" are not published unless storage or diversion records
are included indicating the extent of the fegulatiOn or diversion or unless satisfactory
ad justments can be made for changes in contents or reservolrs or for other changes incident
to use and control. Evaporatlon from a reservolr 1s not included in the adjustments for
changes 1n reservoir contents, unless its inclusion is indicated. Even at those statlons
where adjustments are made, in some instances 1argg errors in computed ylelds may occur
when relatlvely large negative adjustments are applled or when evaporatlon is large in
comparison with the observed discharge. Figures of second-feet per square mile and runoff
in Inches are also omitted if the drainage area includes large noncontributing areas or if

the average annual rainfall over the drainage area 1s less than 20 inches.
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Many gaging stations on streams in the irrigated areas of the Unlted States are situated
above most of the diversions from those streams, and therefore the discharge recorded does
not show the water supply avallable for further development, as prior appropriations below
the station must first be satisfied.

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 studies
of the variation in flow. As further observations in each succeeding year may be expected
to throw new light on data previously published, it should be borne in mind that such data

are subject to revisilon 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 boundaries coincide with natural drainage features as indi-

cated below:

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

South Atlantic slope and eastern Gulf of Mexico basins (James River to Missis-
sippi River). .

3. Ohio River Basin.

4. St. Lawrence River Basin.

5. Hudson Bay and upper Mississippi River Basins.

2. Missouri River Basin.

8

9

Lower Mississippi River Basin.
Western Gulf of Mexico basins.
. Colorado River Basin.
10. The Great Basin.
11. Pacific slope basins in California, .
12. Pacific slope basins in Washington and upper Columbia 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 containing data on
the water resources of the United States may be obtained or consulted as explained below.

1. Copies 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 libraries of the principal citles in
the United States.

3. Sets are available for consultation in the offices of the water resources division
of the Geological Survey as follows:

East of the Mississippi River:
Albany, N. Y., 526 Federal Building.
Asheville, N. C., 220 Post Office Building.
Atlanta, Ga., 644 Peachtree Seventh.
Augusta, Maine, 420 Statehouse.
Baton Rouge, La., 850 North 5th Street.
Boston, Mass., 939 Post Office Building.
Chamgaign, I11., 605 South Neil Street.
Charleston, W. Va., 408 Union Building. .
Charlottesville, Va., Cabell Hall, University of Virginia.
Chattanooga, Tenn., 442 Post 0ffice Building.
College Park, Md., 106 Engineering Building, University of Maryland.
Columbia, S, C.,, 207 Creason Building.
Columbus, Ohio, 1509 Hess Street.
Harrisburg, Pa., 490 Education Building.
Hartford, Conn., 203 Federal Building.
Indianapolis, Ind., 311 West Washington Street.
Jackson, Miss., Room 1, Fidelity Building.
Knoxville, Tenn., 337 Post Office Building.
Lansing, Mich., 611 Capitol Saving & Loan Building.
Louisville, Ky., 531 Federal Buildin%.
Madison, Wis., 666 State Office Building.
Montgomery, Ala., 507 Post Office Building.
New Philadelphia, Ohio, Muskingum Watershed Conservancy District Building.
Ocala, Fla., Building 211, Camp Roosevelt.
Pittsburgh, Pa., 515 Plaza Building.
Raleigh, N. C., 908 Capitol Club Building.
St. paul, Minn., 1427 New Post Office Building.
Trenton; N. J., 228 Federal Building.
Washington, -D. C., General Services Administration Building.
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West of the Mississippi River:
Austin, Tex., 302 West Fifteenth Street.
Bismarck, N. Dak., 7 Eltinge Building.
Boise, Idaho, 429 Federal Building.
Denver, Colo., Federal Center.
Fort Smith, Ark., 6 post Office Building.
Helena, Mcnt., 408 Federal Building.
Honolulu, Hawaii 225 Pederal Building.
Idaho Falls, Idaho, 204 Federal Building.
Jowa City, Iowa, 508 Hydraulic Laboratory, University of Iowa.
Juneau, Alaska, Sub Port.
Lincoln, Nebr,, 510 Rudge-Guenzel Building.
Los Angeles calif., 429-F United States Post Office and Courthouse.
Oklahoma City, Okla. , 405 Post Office Building.
Pierre, S. Dak., 207 Federal Building.
Portland, Oreg., 606 Post Office Building.
Rolla, ¥o. ,» 211 Ramsey Bullding.
St. Louis Mo., 1004 New Federal Building.
Salt Lake City, Utah, 303 Federal Building.
San Francisco, Calif., 541 Federal Office Building.
Santa Fe, N, Mex. 228 United States Courthouse.
Tacoma, Wash., 207 Federal Building.
Topeka, Kans., 305 Federal Building.
Tucson, Ariz., 210 Post Office Building.

A 1ist of Geological Survey publications may be obtalned by applying to the Director,
Geologlcal Survey, Washington, D. C.

Prior to publication, records of oischarge in provisional form for individual stations
may usually be obtained from the distriect offices listed above.

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.

Stream-flow data for the years 1884-1901, in reports of the Geological Survey
(A = Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year
10th A, pt. 2| Descriptive information only.
11th A, pt. 2 | Monthly discharge and descriptive information 1884 to'September 1890.
126h A, Pt. 2| . .vedOueanvnnnnennananens Cereereasan veesneseas .. . 18684 to June 30, 1891.
13th A, pt. 3 P L T aee . 1884-92,
l4th A, pt. 2 Monthly discharge..... . ]1888-93,
B 131l........ Descriptions, measurements, gage heights, and ratings. veess. {1893-94.
16th A, pt. 2 | Descriptive information only N
B140....... . | Deseriptions, measurements, gage helghts, ratings, and 1895,
monthly discharge.
Gage helghts. . ... iiiiiiiireiraoeveroancnacisrsoasannss 1896.

Deseriptions, measurements, ratings, and monthly discharge . |1895-96.

Descriptions, measurements, and gage heights of streams east [1897.
of the Mississippl River, and Missourl River and tribu-
taries above Kansas River.

W 16......... | Descriptions, measurements, and gage heights of stream west 1897.

of the Mississippl River, except Missouri River and tribu-

taries above Kansas River.

lsth A, pt. 4| Descriptions, measurements, ratings, and monthly discharge. 1897.

......... Measurements, ratings, and gage heights of streams east of 1898,
the Mississippl River, and Missourl River and tributaries.
W2B......... .Measurements, ratings, and gage helghts of streams west of 1898.
the Mississippl River, except Missouri River and tribu-
taries.
20th A, pt. 4 | Monthly di1SCRAIEE. . ... cuvvuuiuesunarasoantasssosanrassnnnes .. |1898.
W 35 to 39... | Descriptions, measurements, gage heights, and ratings.. .. |1899,
21st A, pt. 4 | Monthly discharge 1899.
W 47 to 52... | Descriptions, measurements, gage heights 1900.
Monthly discharge 1900.
Descriptions, measurements, gage heights, and ratings 1901.
Monthly discharge........civvvevennsvenncnnss sescasces 1901.

Papers on surface water supply containing 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, in general, be found in the reports covering the years during which the
station was maintained. For example, the data for 1910 to 1920 for any station in the
area covered by part 3 are published in Water-Supply Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contain records for the Ohio River Basin for those years.

230717 O -53 -2
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