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SCOPE OF WORK

This volume 1s one of a serles 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, 1941. The work was begun in 1888 in connection with
speclal 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 9,120 gaging stations
in the United States and also at many gaging statlons in Alaska and Hawail. In July 1941,
4,860 gaging stations were belng maintalned by the Geologlical Survey and cooperating organ-
izations. Miscellansous discharge measurements were made at many other points.

In the execution of the work many State and private organizations have cooperated,
elther by furnishing data or by assisting in collecting data. Cooperation of the first
kind is acknowledged in connection with the description of each statlon affected; coopera-

tion of the second kind 1s acknowledged on pagse 10.

DEFINITION OF TERMS

The units in which stream-flow data are presented 1n this report and other terms used
herein are defined as follows:

"Second-feet" 1s an abbreviation for "cubic feet per second."™ A second-foot 1s the
rate of discharge of a Stream whose chamnel is 1 square foot in cross-sectional area and
whose average velocity 1s 1 foot per second.

"Second-feet per square mile" 1s the average number of cubic feet of water flowing per.
second 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" 1s the depth to which an area would be covered 1f all the water
draining from it in a given period were uniformly distributed on its surface, It 1s 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 1s equivalent to 43,560 cubic feet. The term is 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 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 mils.

"Stage-discharge relation" 1s an abbreviation for the term "relation between gage
height and discharge.”

"Control®™ 1s a term used to designate a feature downstream from the gage that determines
the stage-discharge relation at the gage. This feature may be a natural section, a reach

of the channel, or an artificlal structure.

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
1



2 EXPLANATION OF DATA

measurements in determining the dally flow. The records of stage are obtained 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 on plate 1.

Rating tables giving the discharge for any stage are prepared from the discharge meas-
urements. The application of the dally mean gage height to these rating tables gives the
dally mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage-discharge relation is subjJect to change because of frequent or continual
change in the physical features that form the control, the daily mean discharge is
determined by the "shifting-control method,"™ in which correction factors based on 1nd1v1du—-‘
al discharge measurements are used in applying the gage heights to the rating tables.

At some gaging stations the stage-discharge relation is affected by backwater from
reservolrs, 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 determina-
tion of discharge. Information requisite for determining the slope or fall is obtained
by means of an auxiliary gage set at some distance from the base gage. At some stations
the stage-discharge relation is affected by changing stage, and for them the rate of
change of stage 15 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
mountalnous regions of other parts the stage-discharge relation is affected by lce during
the winter, which makes it impossible to compute the discharge in the usual manner. Dis-
charge for periods of ice effect is computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration being given to the avallable 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. The days
included in the periods of ice effect and the days during the winter period on which dis-
charge measurements were made are indicated in the table by symbols referring to footnotes.

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 daily discharge of
the stream, and a table of monthly and yearly discharge and runoff. Skeleton rating
tables are published for all statlons 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, its latitude and longitude
determined from the best avallable maps, and information in regar"d to diversions that
decrease the flow at the gage, artificial regulation from pondage or storage, and the
accuracy of the records. Under "Average discharge" is given the average discharge for the
number of years indicated. It is given only for stations for which there are 10 or more
complete years of record. Under "Extremes" are given the maximum discharge and gage
height; the minimum discharge if there is little or no regulation; the minimm daily dis-
charge 1f there 1s extensive regulation (also the minimum discharge if useful); and the
minimum gage height (unless 1t is of no importanrce). Unless otherwise qualified, the

maximm discharge corresponds to the crest stage, obtalned by use of a water-stage






EXPLANATION OF DATA 3

recorder or a nonrecording gage read at the time of the crest. Likewise the minimum dis-
charge represents the lowest stage, unless otherwise qualified. Selected peak discharges
with the times of thelr occurrence are given below the table of monthly discharge for some
stations, This supplementary information is generally omltted for stations having drain-
age areas of less than 10 square miles or more than 10,000 square miles or I1f the peak
discharges usually exceed the corresponding mean discharges for the day by less than 10
percent.

For stations equipped with nonrecording gages, the table of daily discharge gives
the discharge in second-feet corresponding to once-daily readings of the gage or the mean
of twice-daily readings. For flashy floods the dally mean discharge is determined from
gage-helght graphs based on gage readings made once or twice daily or oftener, as stated
in the statlon description. For statlons equipped with water-stage recorders, except those
on streams subject to sudden or rapld fluctuation, the table gives the discharge corre-
sponding to the dally mean gage height. For stations subject to such fluctuatlon the
dally mean gage helght may not indicate the true dally mean discharge, which must be oh-
talned by averaging the discharge for parts of the day or by using the discharge inte-
grator, an instrument for obtalning the daily mean discharge from a continuous gage-helght
graph and containing as an essential element a curve representing the stage-discharge
relation at the statlon.

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

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 a few of the
more important lakes and reservoirs a table showing daily contents is glven. A skeleton
table of capacity at given stages 1s usually given in the first report in which data for

a station are published but is omitted frém 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 and (2) the accuracy of observatlons of stage, measurements of flow, and
interpretation of records.

The station description gives a statement in regard to the general accuracy of the
records. "Exesllent" indicates that, in general, the dally records are accurate within
§ percent; "good,"™ within 10 percent; "fair,” within 15 percent; and "poor," within 20 or
a higher percent.

Yield at some stations as indicated by monthly means may vary widely from natural yleld,
owing to diversion, consumption, regulation by storage, increase or decrease in evapora-
tion due to artificial 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 regulation or diversion or unless



4 ACCURACY OF FIELD DATA AND COMPUTED RESULTS

satisfactory adjustments can be made for changes in contents of reservoirs or for other
changes incldent to use and control. Figures of second-feet per square mile and runoff
in inches are also omitted if the dralnage area includes large noncontributing areas or
if the average annual rainfall over the dralnage area 1s less than 20 inches.

Many gaging stations on streams in the irrigated areas of the United States are situ-
ated above most of the diversions from those streams, and therefore the discharge recorded
does not show the water supply available for further development, as prior appropriations
below the station must first be satisfled.

The table of monthly discharge presents in summary the distribution of the flow past
the station. The table of dally 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 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 boundaries coincide with natural drainage features as indicated
below:

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

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

3. Ohlo River Basin.

4. 8t. Lawrence River Basin.

5. Hudson Bay and upper Mississippi River Basins.

6. Missouri River Basin.

7. Lower Mississippi River Basin.

8. Western Gulf of Mexico basins.

9. Colorado River Basin.

10. The Great Basin.

11l. 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,
Govermment Printing Office, Washington, D, C., who will, on application, furnish lists
gliving prices.

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

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

East of the Mississippi River:
Albany, N. Y., 526 Federal Building.
AsHeville, N. C., 220 Post Office Bullding.
Atlanta, Ga., 5 North Rhodes Center.
Augusta, Maine, Statehouse.
Baton Rouge, la., 124 Geology Building, Louisiana State University.
Boston, Mass., 945 Post Office Building.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., House G, Dawson Row, University of Virginia.
Chattanooga, Tenn., 442 Post Office Buildin%.
College Park, Md., Engineering Building, University of Maryland.
Columbia, 8. C., 119 United States Courthouse.
Columbus, Ohio, 404 Engineering Experiment Station, Ohio State University.
Harrisburg, Pa., 490 Education Bullding.
Hartford, Conn., 225 Capitol Building, 410 Asylum Street.
Indianapolis, Ind., 511 Board of Trade Building.
Jackson, Miss., 208 Millsaps Building.
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Louisville, Ky., 652 Federal BulldIng.
Madison, Wis., 666 State Office Building.
Montgomery, Ala., 507 Post Office Building.
Ocala, Fla., 302 Post Office Building.

St. Paul, Minn., 808 New Post Office Bullding.
Trenton, N. J., 228 Federal Building.

Urbana, 111l., 14 Post Office Annex, Elm Street.

West of the Mississippi Rlver:

Austin, Tex., 302 West 15th Street.

Boise, Idaho, 429 Federal Bullding.

Denver, Colo., 230 Customhouse.

Fort Smith, Ark., 6 Post Office Building.

Helena, Mont., 408 Federal Building.

Honolulu, Hawaii, 225 Federal Bullding.

Idaho Falls, ldaho, 204 Federal Bullding.

Iowa City, Iowa, 508 Hydrazlic Laboratory, University of Iowa.

Lincoln, Nebr., 1404 Statehouse.

Los Angdles, Calif., G-3) United States Post Office and Courthouse.

Oklahoma City, Okla.,PEO% 8?%1;01]30{{3?3 Building.
0! d, Oreg., 606 Pos ce Bu ng. N

goﬁ;%nm’)., H%séouri Geological Survey Building, Missouri School of Mines
and Metallurgy.

St. Louls, Mo., 926 New Federal Bullding.

Salt Lake City, Utah, 303 Federal Bullding.

San Francisco, Callf., 625 Market Street Building.

Santa Fe, N. Mex., 204 United States Courthouse.

Tacoma, Wash., 1100 Washington Bullding.

Topeka, Kans., 305 Federal Building.

Tucson, Aviz., 210 Post Office Bullding.

A 11st of the Geological Survey publicatlons may be obtained by applylng to the
Director, Geologlcal Survey, Washington, D. C.
Records of flow of streams in the United States have been published in the reports
tabulated as follows:
Stream-flow data 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... | 1S84 to Sept. 1890
12th A, Dbe 2] coee@Orcrccsnccrsessacanans seseserssrsesrssansss [ 1884 to June 30, 1891.
13th A, pt. 3| seeelOceocecccrcccoccanen sseevssseavssnsssssenss | 1884 to Dec. 31, 1892.
1l4th A, pt. 2| Monthly discharge (long-time records, 1871-93).. | 1888 to Dec. 31, 1893.
132, Descriptions, measurements, gage heights, and 1893-~94.
ratings.
16th A, pt. 2 | Descriptive information only.
B 140........ | Descriptions, measurements, gage heights, 1895.

ratings, and monthly discharge (also many datae
covering earlier years).

Wlleiooveoos | Gage he:).ghts (also gage heights for earlier 1896.
years).
18th A, pt. 4 | Descriptions, measurements, ratings, and monthly | 1895-96.
discharge (also similar date for scme earlier
years).

W 15¢.¢++.0.0 | Descriptions, measurements, and gage heights of | 1897.
streams east of the Mississippi River and
Misaouri River and tributaries above Kanaas
River.

Wl6eeeooon <+ | DescPiptions, measurements, and gage heights of | 1897,
streams west of the Mississippl River except
Hiaaouri ‘River and tributaries above Kansas
River.

19th A, pt. 4 | Descriptions, measurements, ratings, and monthly | 1897.
discharge (also some long-time records).
W 27¢0ee0asss | Measurementa, ratings, and gage heights of
streams east of the Mississippi River and
Missouri River and tributaries.
W2Beiveeenen Measurements, ratings, and gage heights of 1898.
streams west of the Mississippl River except
Missouri River and tributaries.

20th A, pt. 4| Monthly diacharge (also for many earlier years).| 1898.

W 35 to 39... | Descriptions, measurements, gage heights, and 1899.
ratings.

21st A, pt. 4 | Monthly discharge........ benvesssnns eernans seees | 1899,

W 47 to 52... Descrg.;;zions, measurements, gage heights, and 1900.
rat Se

22d A, pte 4 | Monthly discharge.....eevvuvunese eteresssesssans | 1900,

W 65, 66..... | Descriptions, measurements, gage heights, and 1901.
ratings.

W 75¢0cs0sens | Monthly Aischargesseecsscssccnscsecrssscsanrares [ 1901,

Note.~ Reports containing records for years after 1901 are given in table on page 6.
The table on the followlng page gives, by years and drainage basins, the numbers of
the papers on surface water supply published from 1899 to 1941, The data for any par-

ticular station will, in general, be found in the reports covering the years during
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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, 203, 323, 353,
403, 433, 453, 473, 503, which contain records for the Ohlio Rilver Basin for those years.

The records at most of the stations discussed in these reports extend over a series of
years. Mlscellaneous measurements at many points other than regular gaging stations have
been made each year and are i)ublished 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 in 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 1929, issued as Water-Supply
Papers 871 to 884 (see table on p.6), contains a summary of yearly discharge at gaging
stations in the area covered by that report. Gaging stations at which 10 or more com-
plete years of record have been collected are represented. TheSe Swurmarles are available
also as separate reprints.

From time to time reports have been published that are compilations of records for
various .areas, usually a single State or drainage basin. These reports contain records
previously published (some of which have been revised), as well as some records not con-
tained in the annual serles of water-supply papers. The following table gives the num-

bers and titles of these reports, arranged in alphabetical order by States and drainage
basins.

Reports contalning compilation of discharge by States and drainage basins

Water-Supply | Year State or drainage basin and title
Paper ending
STATE
107 1903 | Alsbama, Water iowax-s of, with an appendix on stream measurements
in Missisasippi.
208 1912 | California, Water resources of, part 1, Stream measurements in
Sacramento River Basin.
209 1912 | California, Water resources of, part 2, Stream measurements in
3an Joaguin River Basin.
300 1912 | California, Water resources of, part 3, Stream measurements in
the Great Basin and Pacific coast river basins.
447 1918 | California, southern, Surface water supply of Pacific slope of.
597-B 1927 | california, Surface water supply of Sacramentc River Baain.
636-D 1927 California, Surface water supply of San Joaquin River Basin.
636-B 1927 ca]‘;if?;nia, southern, Surface water supply of Pacific slope
asins in.
637-A 1927 | Califormia, Surface water supply of minor San Francisco Bay,
northern Pac¢ific, and Great basins in.
74 1900 Colorado, Water resources of.
197 1905 Georgla, Water resources of.
415 1915 |} Massachusetts, Surface waters of.
230 1906 | Nebraska, Surface water supply of.
370 1910 Oregon, Surface water supply of.
850 1937 | Texas, Summary of records of surface waters of.
424 1916 | Vermont, Surface waters of.
492 1919 | Washington, Summary of hydrometric data in.
870 1935 | Washington, Summary of records of surface waters of.
469 1921 | Wyoming, Surface waters of, and their utilization,
DRAINAGE BASIN
395 1914 | Colorado River (Ariz., Colo., N. Mex.,, Utah, Wyo.) and its
utilization.
617 1927 Colorado River, upper (Colo., Utah), and its utilization.
517 1920 | Great Salt Lake Basin, Water powers of.
618 1926 Green River (Utah, Wyo.) and its utilization.
198 1906 | Kennebec River. Basin (Maine), Water resources of.,
491 1917 | Milk River. (See St. Mary and Milk Eivera.g
636 1920 Now-Kanawha River Basin (N. C., Va., W. Va.}, Surface Water
Supply of.
279 1909 Penobscot River Basin (Maine), Water resources of.
192 1906 | Potomac River Basin (D. C., Md., W. Va,)
358 1913 Ri{gggande Basin (Colo., N. Mex., Tex.), Water resources of, 1588~
491 1917 | St. Mary and Milk Rivers (Mont., Canada), wWater supply of.
109 1904 | Susquebanna River Basin (Pa., Md.,), Hydrography of.

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

11st of these reports.
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State reports containing compilation of records of dilscharge

State ag;ﬁg Report Issued by
Alsbama.....| 1915 | Bull. 17, Water powers of Alabama....| Geological Survey of Alabama.
Arkansas....| 1928 Stream-gaping Report l.sseosseseasees | Arkansas Geological Survey.
Connecticut.| 1926 | Bull. 44, Water resources of State Geolecgical and Natural

Connecticut. History survey.
Do. .« +| 19332 | 5th biennial reporte.sccecsccevssvecss | Connecticut State Water
Commission.
Georgige..ees [ 1906 Bull, 16, Water powers of Georgia....| Geological Survey of Georgla.
eeeeses]| 19200 [ Bull, 38, Water pawers of Georgle.... Do.
Illinois....| 1911 | Water resources of Illinois..........| Rivers and Lekes Commission.
Stream-flow data of I1linois...s.....| Division of Waterways.
Pub, 72, Surface water supply of Department of Conservation.
Indiana,
DOuceevas| 1930¢ | Pub. 112, Surface water supply of Do.
Indlana.
Iowa..cenese| 1932 Stream-flow records of Iowg..........| Iowa State Planning Board.
Kansas. Surface waters of Kansas.. Kansas Water Commission.
Dosee v0eeB00svecnecreancoarecaas Do.
Do.. DY U .. Kansas State- Board of
Agriculture.

DOceenven Stream-flow data of Kansaseseecovecors Do.

Do. s ceea@Ouveracersonnsorsrsncransnsvsons Da.

EKentucky Surface waters of Kentucky...........| Kentucky Geological Survey.

Maryland. Flow data and draft storage curves State Planning Commiassion
for major streams in Maryland. and Water Resources Com-

mission.

Minnesota...| 1912 | Water-resources investigation of State Drainage Commission.
Minnesota.

Missouri....[ 1926 | Vol. 20, 24 series, Water resources Missouri Geological Survey
of Missouri. and Water Resources.

Doseaseas| 19300 | Vo1, 26, 2d& serles, Surface waters Do.

of Missouri.
Nebraska....| 1914 1lst hydrographic report........s¢s... ! Bureau of Water Power, Irri-
1 gation, and Drainage.
0veauses | 1928 24 hydrographic reportesccesss-cecsne Do.
Kew Jersey..| 1928 | Bull. 33, Surface water supply of Department of Conservation
Kew Jersey. -~ and Development.
DO.veeses | 19343 Speclal Report 5, Surface water State Water Policy
supply of New Jersey. ; Commission.
New Mexico..| 1925 | Surface wabter supply of New Mexicc...| Office of the State Engineer.
Korth Caro- | 1923 | Bull. 34, Discharge records of North | Department of Conservation
lina. . Carolina streams. and Development.
DOevesess| 1936 Bull. 39, Discharge records of North Do.
Carolina streams.
North Dakota| 1920 | Report to Governor of North Dakota State chief engineer.
on flocd control.

Do..v.eu.| 19271 | Surface water in North Dakota........| State Planning Board.
Ohio..evsvs. | 1921™ | Bull, 73, Ohio stream £1oW........... | Engineering Experiment Sta-

tion, Ohic State University.

Dosvesees| 19397 | Bull, 200, Compilation of stream-flow| Department of Agriculture,

records of Ohlec. Division of Conservaticn
and Natural Resources.
Oregon......| 1914 | Bull. 4, Water resources of the State| 0ffice of the State Engineer.
of Oregon.
DO.sseees | 1924% | Bulls 7, Water resources of the State Do.
of Oregon.
DO+evevss | 1930P | Bull. 8, Water rescurces of the State Do.
of Oregon.
DO.secess ] 19369 ! Bull. 9, Water resources of the State Do.
of Oregon.
Permaylvania| 1911 | Report of the Water Supply Commission| Water Supply Commission of
of Pennsylvania. Pennsylvania.
DOeseenss | 19327 Stream-flow recards of Pennsylvenia..| Department of Forests and
Waters.
Tennesseé... | 1924 Bull. 34, Water rescurces of Department of Education.
Tennessee.
Do-+esse. | 19308 | Bull. 40, Surface waters of Do.
Tennessee.
Utah........] 1905 | 5th biennial report, State Engineer..| 0fflce of the State Engineer.
1910 | 7th biennial report, State Engineer.. De.

Da.. «| 1916 | 10th biennial report, State Engineer. Do.

Virginia....| 1927 | Bull. 31, Water resources of Conservation Commission.
Virginia.

Washington..| 1933 | Bull. 5, Monthly and yearly summaries| Department of Condervation
of hydrometric data. and Development.

Wisconsgin... | 1914 lat report of Raillroad Commission of Raillroad Commission of
Wisconsin to Legislature on water Wisconsin.
powers.

DO.+esn..| 1923% | 24 report of Railroad Commission of Do.

Wisconsin to Legislature on water
powers.

a Includes records of monthly cdischarge k Includes records for years 1889-1936;

in second-feet per square mile for records of dailly and monthly dis-
years 1912-33. charge are not included.

b Includes records for years 1907-18. 1 Includes records for years 1882-1937.

¢ Includes records for years 1927-30. m Includes all available records prior to 1921.

4 Includes records for years 1919-24, n Includes records for years 1902-39.

e Includes records for years 1924-28. o Includes records for years 1914-24,

£ Includes records for years 1928-35. p Includes records for years 1924-30.

g Includes records for years 1935-39. q Includes records for years 1930-36.

h Includes records for years 1927-39. r Includes records for years 1928-32.

1 Includes records for years 1914-28. s Includes average weekly discharge for years

J Includes records for years 1928-34, 1920-30.

Note.~ In addition

States have issued annual or blennial reports

"t Includes records

to the records contalned

for years 1914-23.

in the reports listed above, the following
in which are contained records of discharge:

California, Colorado, Connecticut, Ideho, Indiana, Missourl, Montana, Nebraska, New Mexico,
New York (also New York City Board of Water Supply), North Dakota, Oregon, Pennsylvania,

Nevadas, Washington,

and Wyoming.
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The reports listed in the foregolng tables contain the customary records of discharge
collected during the systematic operation of gaging stations. Detailed information on
the stage and discharge of many streams during major floods has been included in special
reports on these floods published by the Geological Survey. The n:zore recent of these
reports also contaln other pertinent hydrologic information and analyses and compilations
of data relating to earller noteworthy floods., . The following 1list gives the numbers and
titles of these reports.

Water-Supply Title
Paper
88 The Passalc flood of 1902. .
92 The Passalc flood of 1903.
96 Destructive floods in the United States 1n 1903.
147 Destructive floods In the United States in 1904,
162 Destructive floods in the United States in 1905.
334 The Ohio Valley flood of March-April 1913.
426 Southern California floods of January 1916.
487 The Arkansas River flood of June 3-5, 1921.
488 The floods in central Texas in September 1921.
520-G Some floods in the Rocky Mountain region.
636-C The New England flood of November 1927.
771 Floods in the United States, magnitude and frequency.
773-E The New York State flood of July 1935.
796-B Flood on Republican and Kansas Rivers, 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 Ohio Rivers.
816 Major Texas floods of 1936.
836-A Stages and flood discharges of the Connecticut River at Hartford, Conn.
838 Floods of Ohio and Mississippl Rivers, January-February 1937.
842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
843 Floods of December 1937 in northern California.
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.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a 1list of gaging statlons for the area covered by this re-
port at which records of dally discharge were collected during the water year October 1940
to September 1941 by .agencies other than the Geological Survey. The records for these

stations are not contained in the publications of the Geological Survey except as noted.

Records of discharge collected by agencles other than the Geologlcal Survey

Stream Location Period Collected by Remarks

Reservation drain Alfalfa, Wash........... 1912-41 Office of Indian Affairs tUnpublished
since 1923.

Satus CreeK...... Downstream from Dry 1813-41 ... .d0c..iiiiiiiiiiean tUnpublished
Creek, near Toppenish, since 1924.

Wash.
............ Near Satus, Wash........ 1932-41 ....do.................. Unpublished.
Toppenish Creek.. Near Fort Simcoe, Wash.. 1909-41 ....d0.....cccveecuneenn +Unpublished
since 1924.
DOcennvinnnnn Near Alfalfa, Wash...... 1932-41 ....do...... eaeres .... Unpublished.

t Records for earlier years published in water-supply papers of the Geological Survey.

Note.~ Records of dally discharge for many canals and dralins in Washington for 1939 and
earlier years have been collected by the Bureau of Reclamation and the Office of Indian
Affairs in connection with irrigation and drainage projects. These records have not been
published. The Soll Conservation Service began in 1932 to make studies of runoff from
one area of 762 acres and three areas of less than 70 acres each in the vicinity of
Pullman, Wash., and in 1939 from one area of 19.2 acres 1n the vicinity of Dayton Wash.
The records are in the files of that organlzation.
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The work in the several States was done under cooperative agreements with the organiza-
tions listed below:

Idaho: State Department of Reclamation, James Spofford, cormissioner, succeeded
by E. V. Berg.

Montana: Offlce of State engineer, E. B. Donohue; State Water Conservation
Board.

Washington: Department of Conservation and Development, John Brooke Fink,
director, succeeded by Ed Davis, and C. J. Bartholet, supervisor of hydraulics,
division of water resources; cities of Aberdeen, Bellingham, Everett, Seattle, and
Tacoma; King and Pierce Countlies, through the Intercounty River Improvement Com-
mission; and Skaglit and Whatcom Counties.

Financial assistance was furnished by the Corps of Engineers, United States Army, for
the operation of one gaging station in Idaho, five in Montana, and ten In Washington.

Acknowledgment of financial assistance in collecting records published herein is due
also to the United States Department of State; Bureau of Reclamation and Office of
Indian Affairs, United States Department of the Interior; Forest Service and Soil Con-
servation Service, United States Department of Agriculture; Weather Bureau, United States
Department of Cormerce; and the Federal Power Commission.

Full cooperation exlsts between thils organization and the Dominlon Water and Power
Bureau, Department of Mines and Resources, Canada. On waters adjacent to the international
boundary certain stations are maintained jointly by the United States and Canada under the
terms of the Boundary Waters Treaty of 1909, and others are maintained under a subsequent
agreement between the two Governments. The records from all these stations are obtalned
in such a manner as to be equally acceptable and available in either country. 'nese sta-
tions are herein designated "international gaging statlons."”

Assistance in collecting the records was also rendered by the following municlpalities,
corporations, and individuals:

Idano: Washington Water Power Co.

Montana: Montana Power Co. and Glacier Silver Lead Minlng Co.

Washington: Crown Zellerbach Corporation; Hugh L. Cooper Co.; Puget Sound Power
& Light Co.; Washington Water Power Co.; and Western Washington Electric Light &

Power Co.

DIVISION OF WORK

The stream-gaging work was conducted by the water resources branch of the Geological
Survey, Glenn L. Parker, chief hydraulic engineer, Carl G. Paulsen, assistant chief
hydraulic engineer, and Rudolph G. Kasel, chief of the division of surface waters. The
data for the stations in the several States were collected and prepared for publication
under supervision of district engineers as follows: In Idaho (except for Pend Oreille
River at Priest River) and for Clark Fork near Heron, Mont., Flathead River at Flathead,
British Columbla, and Kootenai River near Rexford, Mont., T. R. Newell; in Montana (except
for the two stations noted abvove), A. H. Tuttle; in Washington and for Pend Oreille River
at Priest River, Idaho, F. M. Veatch.

The records were reviewed and the manuscript prepared for publication under the di
rection of B. J. Peterson, engineer in charge, and M. C. Boyer, associate englneer,

section of reports.
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Basins between Columbia River and Puget Sound

NASELLE RIVER BASIN
Naselle River near Naselle, Wash.

Location.- Staff gage, lat. 46°22'25"  long. 123°44'45" (revised), in SW% sec. 1, T.
~> R. 9 W., 13 miles upstream from Salmon Creek and 3% miles east of" Naselle.

Drainage area.- 55 square miles (revised).
Records available.- May 1929 to September 1941.
Average discharge.- 12 years, 423 second-feet.

Extremes.~ Maximum discharge during year, 4,360 second-feet Jan. 17 (gage height, 9.74
6L, from graph based on gage readings); minimum observed, 31 second-~feet Aug. 19, 20,
21 (gage helght, 2.02 feet%.

1929-41: Maximum discharge observed, 10,400 second-feet Jan. 22, 1935 (gage
height, 15.9 feet, from floodmarks), from rating curve extended above 3,000 second-
feet; minimum observed, 22 second-feet Oct. 6, 7, 1929; minimum gage height observed,
1.72 feet Aug. 29, 1935.

Remarks.- Records good. Gage read twice daily. No diversion or regulation.

Rating tables, water year 1940-41 (gage height, in feet, and discharge, in second-feet)
(Shifting-control method used Oct. 24 to Nov. 28)

Oct. 1-10 Oct. 11 to Sept. 30
2.1 45 2.8 205 2.2 59 3.0 263 6.0 1,760
2.2 62 3.0 265 2.4 99 3.5 439 7.0 2,410
2.4 104 3.5 440 2.6 147 4.0 651 8.0 3,110
2.6 152 4.0 650 2.8 202 5.0 1,160

Discharge, in second-feet, water year October 194U to September 1941

Daﬂ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 39 996 697 479 €97 248 la2 88 132 78 39 217
2 44 891 562 420 744 280 132 91 134 74 41 248
3 47 697 697 382 651 248 147 124 120 72 56 357
4 72 562 6562 329 541 217 142 188 115 70 49 651
5 55 479 697 346 459 202 217 248 115 68 42 401
6 48 420 697 382 401 188 248 202 137 87 39 296
7 45 697 606 382 346 188 232 174 132 &7 38 217
8 42 651 562 346 329 171 202 152 117 65 36 174
44 606 520 312 346 160 188 140 117 61 36 174
10 833 520 459 206 364 152 169 130 106 69 35 527
11 626 479 401 280 364 144 165 120 99 57 34 520
12 280 401 364 263 329 137 147 115 03 56 36 346
13 382 364 329 263 206 132 140 110 91 56 35 346
14 280 3l2 206 248 280 127 137 110 86 52 34 346
15 217 296 280 312 248 120 150 106 86 52 34 296
16 188 263 263 564 232 113 150 539 82 80 34 329
17 188 248 248} 2,670 217 120 150 1,630 84 47 34 329
18 188 232 312 2,560 217 206 13 1 122 49 32 329
19 376 202 732} 1,270 202 382 124 562 140 49 31 459
20 2,020 232 1,270 1 188 296 115 439 188 49 31 420
21 1,540 232 942 6561 174 248 113 364 140 47 31 364
22 792 202 697 520 166 263 108 312 120 45 34 312
23 744 188 651 439 169 217 104 263 132 45 44 280
24 891 263 651 520 188 202 99 232 108 45 41 248
25 562 296 637§ 1,270 163 188 95 217 106 45 39 232
26 500 248 995 995 155 188 91 202 101 42 54 202
27 401 382 942 792 188 171 86 188 91 42 108 188
28 382 1,080 7¥2 606 248 160 86 188 9l 44 152 174
29 401 1,630 697 500 - 158 B84 169 86 42 70 163
30 850 995 606 439 - 150 84 1562 78 42 59 243
31 995 - 541 651 - 142 - 150 - 41 82 -
Per Runoff
Second- s
Month foot—days Maximum | Minimum Mean sg\ﬁn;e Tnohes | Acre—feet
October ................ N 14,072 2,020 39 454 8.25 9.52 27,910
November . . 15,063 1,630 188 502 9.13 10.19 29,880
December ...................... 18,765 1,270 248 605 11.0 12.69 37,220
Calendar year 1940 ......... 146,906 3,490 30 401 7.29 99.35 291,400
JAanuary ... ...l 20,128 2,670 248 649 11.8 13.61 39,920
February . . 8,902 744 155 3ls 5.78 6.02 17,660
March . e 6,008 382 113 194 3.53 4.06 11,920
April 4,169 248 84 139 2.53 2.82 8,270
May . 8,546 1,630 88 276 5.02 s.78] 16,950
June . 3,319 158 78 111 2.02 2.24 6,580
July .. 1,678 78 41 54.1 964 1.13 3,330
August .. 1,460 152 31 47.1 85 .99 2,900
September 9,388 651 183 313 5.69 6.35 18,620
Water year 1940-41 -......... 111,498 2,670 31 305 5.55| 75.40| 221,200

461678 O-42-2
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NORTH RIVER BASIN

North River near Raymond, Wash.

Location.- Water-stage recorder, lat. 46°49',
3 miles upstream from Salmon Creek and 10 miles northwest of Raymond.

Dralnage area.-

219 square miles.

long. 123°51',

Records available.- August 1927 to September 1941.

Average discharge.-
Extremes.-

1657-41:

14 years, 953 second-feet.

in sec. 6, T. 15 N., R. 9

Maximum discharge during year, 5,440 second-feet Jan. 18 (gage height, 6.39
Teet); minimumn, 42 second-feet Aug. 20-25 (gage height, 1.26 feet

Maximum discharge, 35,000 second-feet Dec.

10, 1933 (gage height, 15.8

feet, from floodmarks), from rating curve extended above 6,300 second-feet; minimum
24 second-feet Sept. 17, 1938 (gage height, 1.18 feet).

Remarks.-

Records geod.

No diversion or regulation.

Rating table, water year 1940-41 (gage height, in feet, and discharge, In second-feet)

Discharge, in

2.0 181

2.3
2.6 401
3.0

277
635

3.5
4.0 1,600
5.0
6.0

1,060

second-feet, water year October 1940 to September 1941

Day] Oct. Nov. Dec. Jan. Feb. Mar Apr. May June July Aug. Sept.
1 91 1,460 1,960 1,200{ 1,320 750 340 187 307 128 60 288
2 86 1,580 1,410 1,020 1,320 798 319 184 296 124 61 401
3 82 1,330{ 1,340 902 1,200 742 327 198 281 18 69 S14
4 92 1,140 1,350 824 1,060 665 323 252 252 112 i 734
5 84 947 1,330 790 938 594 344 331 239 o8 94 710
6 86 911 1,450 B41 850 549 416 416 252 107 86 468
7 82 994 1,380 1,010 766 508 462 365 277 105 74 344
8 74 1,440 1,290 1,080 688 473 406 296 281 103 avo 270
S 84 1,720 1,140 938 680 441 374 252 249 96 ae7 236

10 467 1,400 974 841 680 416 348 223 32 dss as3 319

11 642 1,100 850 758 742 3881 323 204 220 dasl asg 411

12 596 20 766 702 702 370 296 196 198 489 d55 456

13 581 782 688 680 642 356 281 198 181 dasé dsz 360

14 530 734 628 628 594 336 2714 198 1B ds4 48 331

15 365 642 587 642 555 315 281 196 168 dasl 48 344

15 263 549 543 766 518 307 296 609 165 79 a7 370

17 236 490 518 2,460 495 304 296 1,900 163 77 46 378

18 419 468 536| 5,010 462 428 266 2,330 178 75 46 383

19 633 436 867 4,700 441 734 246| 1,500 201 72 43 416

20 1,750 421 2,080 2,670 426 766 232 1,050 236 72 42 451

21 2,870 411 2,140 1,840 406 615 223 816 220 71 42 431

22 1,780 401 1,540 1,460 388 561 213 665 201 69 42 352

23 1,140 383 1,370 1,190 378 524 207 549 196 67 60 311

24 1,060 421 1,340 1,080 401 468 201 473 181 66 61 281

25 9 530 1,460 1,540 436 431 198 416 176 66 29 256
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