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SURFACE WATER SUPPLY OF MISSOURI RIVER BASIN, 1949

SCOPE OF WORK

This volume is one of a serles of 14 reports piresenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1949, ‘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 11,680 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hawaii. On September
30, 1949, 6,240 gaging stations, including those in Mawali and Alaska were being main-
talned 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 1s acknowedged in connectlon with the deseription of each station affected; cooper-
ation of the second kind 1s 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 12,
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-sectional area and
whose average velocity 1s 1 foot per second.

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

"Runoff in inches" 1s the depth to which an area would be covered if all the water
draining from it in a given period were uniformly distributed on 1ts 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 18 equivalent to 43,560 cubic feet. The term is commonly used in connection
with storage for irrigation.

"Sezond-foot-day" 1s the volume of water represented by a flow of 1 second-foot for 24
hours. It 1s equivalent to 86,400 cublc feet, 1.983471 acre-feet, or 646,317 gallons and
represents a runo'ff of 0.0372 inch from 1 square mile.

"Stage-discharge relation" is 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 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.
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"Contents" is a term applied to the volume of water in a reservolr. Unless otherwise
indicated, it is computed on the basis of & level pool and does not include bank storage.
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 obtalned 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 glving the ‘discharge foreany stage are prepared from the discharge meas-
urements. The application of the dally mean gage height to those rating tables glves the
daily mean discharge, from which the monthly and the yearly mean discharge 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 1is 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 rating tables. At times the stage-dischargs 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 1s computed by what is essentlally the "shifting-
control” method, described above.

At some gaging stations the stage-discharge relation is affected by backwater from
reserveirs, 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 is a factor in the determi-
nation of discharge. Information requisite for determining the slope or fall is obtained
by means of an auxiliary gage set at some dlstance 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 is used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at some in the
mountainous regions of other parts the stage-discharge relation 1s 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 1s 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 is 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 discharge measurements were made during or between periods of ice effect,
shortly before the first period, or shortly after the last perlod are similarly indlcated
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 daily discharge of
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corresponding to either once-dally readings of the gage, the mean of twice-dally readings,
or the mean gage helight determined from gage-height graphs based on gage readings. For

periods of rapidly changing stage, the dally mean discharge 1s determined from gage-he,ight
graphs based on gage readings, the frequency of which 1s 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 8aily 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" glves the average flow in cubie
feet per secand during the month.

Peak discharges with the times of thgir occurrence are listed below the table of monthly
discharge for most stations. All independent peaks above the selected base are given. The
base discharge, which is given 1n parentheses, is selectec so that an average of about
three peaks a year will be presented. Peak discharges are not published for canals,
ditc?;es, drains, or for any stream for which the peaks are subject to substantial control
by man.

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tlon of the station and a monthly summary table of stage and contents. For some reser-
voirs a table showing dailly contents or stage 1s glven. 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, if the control is 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 is believed
to be less than 5 percent; “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, consumption, regulation by storage, increase or decrease in evaporation
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 satisfactory
ad Justments can be made f'c':r changes in contents or reservoirs or for other changes incident
to use and control. Evaporation from a reservoir is not includeﬁ in the adJustment§ for
changes in reservoir contents, unless its inclusion 1s indicated. Even at those stations
where adjustments are made, in some instances large errors in computed yields may occur
when relatively large negative adjustments are applied or when evaporation is large in
comparison with the observed discharge. Flgures 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 is less than 20 inches.
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Many gagling stations on streams in 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 availlable 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 daily discharge affords opportunity for more detalled studies of the
variation in flow. As further observations in each succeeding year may be expected to
throw new light on data previously published, 1t should be borne in mind that suca 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: e

Part 1. North Atlantic slope basins (St. John River to York River).
2. Sough A():lantic slope and eastern Gulf of Mexico basins (James River to Misslssippil
River).
3. Ohio River Basin.
4. St. Lawrence River Basin.
5. Hudson Bay and upper Mississippl River Basins.
6. Missouri River Basin.
7. Lower Mississippl River Basin.
8. Western Gulf of Mexico basins.
9. Colorado River Basin.
10. The Great Basin.
11. Pacific slope basins in California.
12. Paclfic slope basins in Washington and upper Columbia River Basin.
13. Snake River Basin.
14. Pacific slope basins in Oregon and lower Columbla River Basin.

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

1. Coples may be purchased at nominal cost from the Superintendent of Documents, Gov-
ernment Printing Office, Washington, D. C., ;u'ho 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 avallable for consultation in the offices of the water resources division of
the Geological Survey as follows:

East of the Mississippl 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., 538 Florida Street.
Boston, Mass., 939 Post Office Building.
Champaign, I11., 605 South Neil Street.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., Cabell Hall, University of Virginia,
Chattanooga, Tenn., 442 Post Office Building. .
College Park, Md., 106 Engineering Bullding, 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, Mlss., Room 1, Pidelity Building.
Knoxville, Tenn., 337 Post Office Bullding.
Loulsville, Ky., 531 Federal Building.
Madison, Wis., 666 State Office Bullding.
Montgomery, Ala., 507 Post Offjce Building.
New Philadelphia, Ohlo, Muskingum Watershed Conservancy Distrlct Bullding.
Ocala, Fla., Bullding 211, Camp Roosevelt.
Pittsburgh, Pa., 515 Plaza Buiiding.
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 Bullding.
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West of the Mississippi River:
Austin, Tex., 302 West Fifteenth Street.
Bism.arck N. Dak., 7 Eltinge Bullding.
Boise, Idaho, 429 Federal Bullding.
Denver Colo., 476 New Customhouse.
Fort Smith Ark 6 Post Office Building.
Helena, Mont s 408 Federal Building.
Honolulu ‘Hawalil, 225 Federal Building.
Idaho Falls Idaho, 204 Federal Bullding
Jowa City, Iowa 508 Hydraulic Laboratory, University of Iowa.
Lincoln, Nebr., 510 Rudge-Guenzel Building.
Los Angeles, Calif., 429-F United States Post Office and Courthouse.
Oklahoma City, Okla 203 Council Buillddng.
Pierre, S. Dak., 207 "Federal Building.
Portland, oreg , 606 Post Office Building.
Rolla, Mo., 211 Ramsey Building
St. Louls, "Mo. , 1004 New Federal Building.
Salt Lake City, Utah, 303 Federal Building.
San Francisco, Calif., 702 Appraisers Building.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash., 207 Federal Building.
Topeka, Kans. 305 Federal Bullding
Tucson, Ariz., 210 Post Office Building

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

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

Early records of the flow of streams in the United States are publishsd in the reports
l1isted 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 Geoclogical 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 1nrormat10n . 1884 to Sepvember 1830.
12th A, pt. 2 «do.... 1884 to June 30, 1891.
13th A, pt. 3 0. 1884-92.
14th A, pPt. 2 | Mo 1888-93.
133, .0.00e0n Descriptions, meas ts . (<1893-94.
léth A, pt. 2 | Descriptive information onl
B 1l40....vnn. Descriptions, measurements, 5age heights, ratings, and 1895.
monthly discharge.
...... Gage helgnts..civoevunuvctenonscroesonrusvavovncnssranvencness | 1896,
leth A, pt L Descriptions, measurements, ratings, and monthly discharge... | 1895-96.
WilS.......0e Descriptions, measurements, and gage helghts of streams east | 1897,

of the Mississippl River, and Missouri River and tribu-~
taries above Kansas Rlver.

WlBeoveans «» | Deseriptions, measurements, and gage helghts of stream west 1897.
of the Mississippl River, except Missourl River and tribu-
taries above Kansas River.

19th A, pt. 4 |Descriptions, measurements, ratings, and monthly discharge. 1897.

W 27..00..... | Measurements, ratings, and gage helghts of streamseast of 1898.
the Mississippl River, and Missouri River and tributariles.
W28......... | Measurements, ratings, and gage heights of streams west of 1898.
:heiﬂlssissippi River, except Misscuri River and tribu-
aries
20th A, pt. 4 |Monthly discharge......... ceseesensenass | 1898,

W 35 to 39... | Descriptions meuuremsnta gsge hei ts and rat B.esrese. | 1899,
218t 4, pt.'d | Montaly ALBCHATEE . 1 e cnonrnnnnenern Bh’ ........ ings. - .

o «+. | Descriptions, measurements, gage he ts, and rati 8.

22d A, pb. 4. | Honthly dlscharge. ........ et lgnts, ana ml o

s 66.4... {Descriptions, measwrements, gage he ts, and rat 8. N

V75050000 | eneniy atpeharger onents, Bage holgnts, and ratings.ciilil

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 maintalned. 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.



SURFACE WATER SUPPLY, 1949, 'PART 6

*ATUO SJIBATY ZIATTS pue ‘snbdup ‘anSoy n

SI9ATY BTTD JO yanow moTsg

3

*SUTSBE JAATY UOSJIE) PUB ISNONAL
3deoxa ‘BTUJOITTR) UT UTSEE 183Ip) SUL 8

*£TUO BJIIATI puwlBuUT MON ©
*£Tuo KLeg uosSpny u
‘aadoad a9ATY dousame]

"4 03 837JdBINQTIJ pue OTIBIUQ SHET W
*8ISATY Sesued pue 9338Td 4 -"38us WOJJ JSATH TAdTSSTSSTW JO 89TIVINQTAL A

“JIIATY 030708 T

“IOATY Somel 01 JSATH TTTATANUDS U
‘% 3aed ‘gaoday Tenuuy pzz UT 0OBT I0F

23aeyosTP ATUIUCH

*2S dSM UT pauTejuod

“JSATY UOSTUUNY 9AOQE JIATYH
OPBJIOTO) PUR SJIIATH UOSTUUNY PUB ULRIY D

2G-L% d8M 01 Xspul pue 891Qe3 Bupied F -y 3Jed ‘qgodsy Tenuuy

“JSATY UT3IBTI®RY °
“£Tuo JIATY sausl q
4812 Uy 6681 I3

“JSATY UTHPBX 03 JSATY vuugyanbsng b “ISATY 933BId MOTSQ SaTJIBINQTII *odoTs 97JToBd UINOS pue SIGATY UISY pue sBuTH J oBavyoeTp ATHIUON ‘6¢ JSM UT pauTE3U0D
“ISATY daemersq 03 JOATY uospny d puUB SISATY UJIOUATH bue ‘93381d ‘dnoT *ATuo J9ATY 2AefOM ® 6S-S¢ dSM 09 XepuT pus sa1qe3 BuTied ®

¥Sit STT 25TT TSTT 0sTT 6%TT ¥vTl LYIT 9pIL SYIT Il I 2Tl TIT L
¥2il €21l 2211 211 QzTT 61T 81IT LT1T 9TTL gITT Frut STt 2111 IILI 1U8YeT
%601 £60T 2601 1601 080T 680T 980T L80T 980T S80T ¥30T €801 2801 1801 LTiiiARel
F9OT 19901 12907 1T90T 1090T 1 6G0T 90T | LSOT 2501 SOt YOI 1 €90T 12501 [ TSOT -
701 SHOT 2501 T¥0T 0%01 6201 8£0T LEOT 920T SE0T ¥SOT €201 2€0T 10T
$10T €101 210T T10T 010t 6001 800T L00T 900T S00T ¥00T £00T 2001 1001
¥86 <86 286 196 086 6L6 8L6 LLE 9L6 SL6 »L6 €L6 2L6 L6
¥96 <96 296 196 096 636 86 186 956 §66 %36 £86 256 186
Bgg . tsce | 12ge 16 10c6 626 | 426 926 S26 yae £26 226 1126
%06 €06 206 106 006 668 868 L68 968 <68 ¥69 €68 268 168
388 €88 298 188 088 6.8 8.8 iL8 9.8 <8 8 €8 2.8 18
¥98 <98 298 198 098 6s8 988 189 988 S8 58 €88 288 158
y€8 €8 2¢8 18 0g8 628 828 L28 928 S28 28 £28 228 128
¥18 s18 218 118 018, 608 809 408 208 S08 ¥08 £08 208 17108
V6L 6L 26L T6L 06L 68L e8L L8L 98L S8L V8L €L 28L 8L
694 89L L9L 99L S9L ¥9L 9L 29L 19L 09L 6SL 8SL LSL 9L
¥SL €84 28L 1S osL 6L avL L¥L 9%L SPL ¥PL £5L B 9L
6€L 9sL LSL 9cL seL L eeL 2sL €L OSL 62L Q2L L3L 92L
¥oL . ls3L 234 2L 61L 1L LIL 1L SIL FIL 1 STL FAR IIL
60L Q0L LOL 90L SOL ¥OL 0L 20L TOL 00L 669 269 169 969
69 €69 269 169 069 689 889 L89 989 $89 ¥89 €89 289 189
¥L9 €49 2Le - {19 0L9 699 899 199 999 599 99 €99 299 199
%59 €59 259 189 0S89 6%9 8%9 L¥9 9%9 %9 %9 %9 2%9 %9
29 £E9 £ 189 09 £29 | 429 929 S29 £, £29 129,
y19 €19 219 119 019 609 809 109 909 509 ¥09 €09 209 109
%65 £6S 268 168 065 68S 888 L8S 988 S8% 85 €85 288 188
.8 €48 2Ls S oLS 69S 89S 198 998 595 %95 €96 298 195
»sS €88 258 188 08S &%S 8¥s L¥S 9%S g¥s %S Y8 2¥%S e
g 2E8 2eg 1S Q€8 625 L3S 929 828 ¥2g 1938 225 128
¥15 €18 218 118 018 605 805 L0S 908 50S %08 €0S 208 108
¥6¥ €8y 28% .Y 09y 6Ly 8Ly LLY 9Ly SL¥ Ly Ly 2L% ¥
9% coy 297 9% 09% 6S¥ [554 L8% 9% 554 S¥ 554 2s% 1334
b oed e Fidd 1144 o¥¥ (334 5 Le% 9€y SEY L 334 25% €%
% 4 o4 2 Iy o1Y. £0¥ L LOY 20v 1 GOp b 0¥ I0%
153 <6< 26€ 16§ 06§ 68€ 88¢ LBE 98¢ S8% ¥8E €8¢ 28¢ 18¢
0-29¢ g-29¢ | v-239s | 19¢ 09¢ 65€ 8¢ = 98¢ gsg ¥se €s¢ 25¢ T8¢
0-2¢¢ g-2g¢ [v-3gge |IsE [ 62¢ 82¢ L2g 92¢ (323 »2s c2e 228 128
mmn 21e 21e Ite 383 60¢ 908 108 90¢ S0¢ 30 £0¢ 20¢ 108

2 | 262 162 Q6.1 602 1982 1462 282, S0g 1382 [g§92 1202 1182
2L2 2L2 2L2 L2 TL2% '0L3| 692 892 192 992 S92 ¥92 €92 292 192
282 252 252 182 1S2® ‘osz| %2 8%2 L¥2 9¥2 S¥2 ¥¥2 £¥2 2¥2 e
12 ¥12 ¥12 <12 <128 ‘212l €123 ‘rie | 012 602 ‘S0 802 102 902 g0z %02 ‘cozbl cozb ‘z02d ‘1020
LT “LLTNW 8LT 8LT LLT LLTI® “9LT| LLI3 ‘SLT | BLT LT ‘69TA 2LT LT OLT 691 L9Tb ‘991d ‘g9To
SST el | SST 1 ¥gIs ‘goyl ST IST ‘9214 ISTI ‘OCT | OCT ¢ AN b _‘g2rd ‘y210
00T 00T 00T 00T 00T 00T 66 66 ‘g6 66 00TU ‘66 '86A[ L6 86 86 '16Q | L6
<8 s8 <8 S8 68 <8 ¥8 8 ‘egn 8 S8 ‘e8X eg ‘2gm| g8 <8 ‘28q |28
SL ‘99 SL ‘99 |SL ‘99 |SL ‘99 |SL ‘99 SL ‘99 SL ‘99 [ SL ‘99 ‘S9N |SL ‘99 GL ‘99 ‘S9N SL ‘S9 [ SL ‘S9 | sL ‘s9 SL ‘g9
wm 15 18 s, ., lmm . omnT 05 mm_,..mw mm 6% 6% ‘ov |8y Mms Ly

€ 8g 8s 683 ‘gg {662 ‘gg LSP L LS 95 9¢ ag 95 ‘sgq

3 TT FAid 1T [34 [3 8 L (] S ¥ H 2 T

*(9 *d 998 PIpNTIUT BUTRBQ JOJ) EVET-668T ‘HIUSWAINIEIW WESIIS JO S3[NSSS PuUTUTBIUOD sasded ATddns-dIsjem Jo sIequmN



PUBLICATIONS N 9

The records at most of the stations discussed in these reports extend over a series of
years. Miscellarieous measurements at many points other than regular gaging stations have
been made each year and are published under "Mlscellaneous 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 priof- to 1904 has been published in Water-Supply Paper 118,

Each of -the reports on surface water supply for the year 1939, issued as Water-Supply
Papers 871 to 884 (see table on p. 8), contalns, for the area covered by that report, a
sumnary of yeariy discharge at gaging stationg at which 10 or more complete years of record

have been collected. These summaries are avallable also as separate reprints.
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 contained in the annual
series of water-supply paper:s. 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 and drainage basins

Report Pertod \later-Supply
Paper
STATE
Alabama, Water powers of, with an ¥x on in 1895-1903 107
Mississippl.
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 1890-1918 447
California, Surface water supply of Sacramentoc River Basin. 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 . | 1894-1927 636-E
California, Surface water supply of minor San Francisco Bay, northern 1895-1927 637-A
Pacific, and Great basins in,
Colorado, Water IreBOUrces Of..eccsveccessesccosscansssssssoasvsasnsssnsas | 1884-1800 74
Georgla, Water resources of..... .. ceseases 1895-1805 197
Massachusetts, Surface Waters of....cceessevscncens eessraeseasesssssss | 1848-1915 415

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

Kebrasks, Surface water supply of . | 1894-1906 230
Oregon, Surface water supply of. . | 1878-1910 370
Texas, Summary of records of surf: . | 1898-1937 850
Vermont, Surface waters of... . | 1875-1916 424
Washington, Summery of hydrome: . | 1878-1919 492
Washington, Summary of records of surface wa . | 1919-35 870
Wisconsin, northern, Water power of....eeess. 1895-1905 156
Wyoming, Surface waters of, and their utiuzation veos PIPN 1894-1921 469
DRAINAGE BASIN
Colorado River {Ariz., Colo., N. Mex., Utah, Wyo.) and its utilization... | 1888-1914 395
Colorado River, upper {Colo., Utah), and 1ts utildzation.....evevecssecss | 1897=1927 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., Utah), Surface waters | 1888-1938 1049
at stations on tributaries in lower.
Columbia River Basin, upper {Mont., Idaho), Surface waters ofveececescss. | 1898-1938 918
Great Salt Lake Basin, Water powers Of....cececsvcasss 1889-1920 517
Green River {Colo., Utah, .) and 1its ‘utilization 1894-~1926 618
Kennebec River Basin (Maine), Water resources of.. . | 1890-1906 198
- Milk River. See st.larymd MAlK RIVOrB..ecersvenccnns .
Missouri and ST. Mary River Basins (Mont.), Surface waters of ............ | 1881-1938 917
Hew-Kanawha River Basin (N. C., Va., W. Va,), Surface water supply of.... | 1895-1920 536
Penobscot River Bas: Maine), Water resources Of.......eveccececvcosssae | 19049 279
Potomac River Basin (D. C., Iﬂ., W VB, )eureeecnnnnns 1895-1906 192
Rio Grande Basin (Colo., N. Mex., Tex.), Water rescurces of 1888-1913 358
St. Mary snd Milk Rivers (Mont., Canada}, Water supply Of........ 1898-1917 491

St, Mary River. See St. Mary and Milk Rivers; Missouri and St.

River Basin.
Sevier Lake Basin (Utah) Utiluation of surface water resources of...... | 1889-1937 920
River Basin (Pa., Md.) Hydrography of..c.ceececcsscsee 1890-1904 109

Records of discharge have been pubIlished 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 list of
these reports.
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State reports containing compilations of records of discharge

Period

Report

Issued by

Colorado......

DOuevecasan

Connectileut...

DOvossnnuan

Kansas..eaeaes

DOveereanse
DOssvansane
Do

DO.eass
Kentucky. . .
Louisiana.,...

Main€ss.oeeanss
Maryland......

DOeceuevrans

Do. . e
Minnesota.....

Mississippi...
Missouri......

DOsseevonas

Montana.......
DOsevosansa

Nebraska......
DOcecennnne
New Hampshire.
New Jersey....
DOutcasveese
DOusvossacse

New Mexlco....
North Carolina

DOsecewseen

DOcocrsoces

DOcsvsrenes

DOccasnnnns

North Dakota..

Dosene
DOsuue

Ohl0.sssrneees

DOsssscrses

Oregoniccessns
DOcvsasnsnas
DOvsevronane

1895-1915
1904-47

1857-1928
1903-48

1881~1935

1881-1938

1900-1927
1912-33
1898-1946
1895-1906
1907-19
1308~11
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

1887-1820
1929-37

1892-1943

1931-48
1909-12

1900-1248
1857~1926

1927-~39

1889-1911
1881-1938

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
1857-~1945
1919-21

1882-1938
1882-1944

1898-1921
1898-1944
1902-39
1898-1939
1878-1914
1914-24
192430

Bull, 17, Water powers of Alabamf..........
Special Report 20, Water Resources and Hy-
drology of southeastern Alabama.
Stream-gaging Rept. liieeececennnocrennness
Surface Water Resources of Arkansas........

Water resources of Colcrado, Appendix 2,
Data on stream-gaging statlons of
Colorado.l

Water resources of Celorado, Appendix 3,
vols. 1 and 2, Stream-flow data of
Colorado.

Bull. 44, Water resources of Connecticut...

Sth blennlal report..cevecccscosnceancsrsas
Bull. 31, Springs of Florida........
Bull. 16, Water powers of Georgla.
Bull. 38, Water powers of Georgla.
Water resources of Illinols.......
Stream-flow data of Il1inOl8.seecascvarssas
Pub. 72, Surface water supply of Indiana...
Pub. 112, Surface water supply of Indiana..
Stream-flow records of IoW8.cscesorerrascan
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 KanB&8..eessserressessses
eera80asecsnannsensarsacsssonncanrnasseroens
Report of Division of Water Resources......
Stream-flow data of Kansas..
eves@0icisinnnioascnianas
Surface waters of Kentucky.. sesesacen
Geol, Bull., 18, Surface water Fupply of
Loulsiana.
18t annual report.cecssaresssscsccsencorcns
Flow data and draft storage curves for
major streams in Maryland.
Bull, 1, Summary of records of surface
waters of Maryland and the Potomac
River Basin.
Bull, 5, Anne Arundel County Water Resources
Water-resources investigation of Minne-
sota.
Bull. 68, Surface Waters of Mississippi....
Vol. 20, 24 series, Water resources of
Missouri.
Vol. 26, 2d series, Surface waters of
Missouri.
Sth blennial report...c.ccscecssesveces
Special Rept. 10, vols. 1l-4, Water re-
sources of Montana.
18t hydrographlc report....cecceecancsssecs

2d hydrographic report...eccececessesosacss

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.
New Jersey.

Surface water supply of New MeXlco....e....

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

9, Surface water supply of

Basin,
Hydrologic Data on the Yadkin-Pee Dee River
Basin

8in.

Hydrologic Data on the Catawba and Broad
River Basins.

Hydraulic Data on The French Broad River
Basin,

Report to Governor of North Dakota on
flood control.

Surface water in North Dakota....cceseeeees

Supplement B, 4th blennial report.....ce..e

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

Bull, 127, Ohio stream flow, Part 2........

Bull. 200, Compilation of stream-flow
records of Ohlo.

Bull. 111, Ohio stream-drainage areas and
flow-duration tables.

Bull. 4, Water resources of the State of
regon .

Bull. 7, Water resources of the State of

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

Geological Survey of Alabama.
Do

Arkansas Geological Survey.

Arkansas Resources and De-
velopment Commission;
University of Arkansas,
Institute of Science and
Tecinology. N

State Planning Commission,
Water Conservation Board,
State engineer.
Do,

State Geological and Natural
History Survey.

State Water Commission.

Florida Geclogical Survey.

Oeolliagical Survey of Georgla.
0.

Rivers and Lakes Commission.

Division of Waterways.

Depsrtment of Conservation.
0.

State Planning Board.

Iowa Geological Survey.

Do.

Kansas Water Commission.

Do.
State Board of Agriculture.

o,

Do.
Kentucky Geological Survey.
Department of Conservation.

Maine Water Power Comnmission.
State Planning Commission and

Water Resources Commission.
Department of Geology, Mines,
* and Water Resources.

Do.
State Drainage Commission.

Mississippi Geological Survey.

Missourl Bureau of Geology
and Mines.

Missourl Geological Survey
and Water Resources.

Office of the State Engineer.

Montana Agricultural Experl-
ment Station.

Bureau of Water Power, Irri-
gation, and Drailnage.

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

Do.

Office of the State Engineer.
Department of Conservation
and Development.

Do.
Do.
Do,

State chief engineer.

State Planning Board.

State Water Conservation
Commission.

Engineering Experiment Station,
Chio State University.

Do.

Departmen. of Agriculture,
Division of Conservation
and Natural Resources.

Engineering Experiment Statlen,
Ohlo State University.

office of the State Engineer.

Do.
Do.

Oregon.

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

discharge.

discharge and yearly mean



PUBLICATIONS -1
State reports containing compilations of recor of du g Anved
State Period Report Tssued by
oregon...... <+ | 1930-38 Bug. 9, Water resources of the State of Office of the State Engineer.
egon.
DOervne-nen 1936-41 Bull. 10, Water resources of the State of Do.
Oregon.
Pennsylvania.. | 1890-1911 | Report of the Water Supply Commission of Water Supply Commission of
+ Pennsylvania. Pennsylvania.
DOveecenoss | 192832 Stream-flow records of Pennsylvania,....... | Department of Forests and
Waters.
Rhode Island.. | 1929-41 7th annual PePort..c.scecsesssacasssssscssss | 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..,.. | 1874-192¢4 | Bull. 34, Water r ur of T +ees | Depar of Education.
DOesesssees | 1920-30 Bull, 40, Surface waters of Tennessee...... Do.
Utah.e..e .. | 1889-1905 | 5th biennial report.....eceesvessssscssesces | Office of the State Engineer.
DO.vus . { 1906-10 7th biennial report.s.ceceseisciscsccanaas .
Dossus oo | 1911-16 10th blennial report..csesseresscsosscccas .
Virginia...... | 1895-1927 | Bull. 31, Water resources of Virginla......! Virginia Geologlcal Survey.
eseesenes | 192742 Bull. 4, Surface water supply of Virginia Virginia Conservatlion Com-
Potomac, Rappahannock, and York River mission.
Basins).
DOeveososses | 1927-42 Bull. S, Surface water supply of Virginia Do.
(James River Basin},
DOsereesoes | 192742 Bull. 6, Surface water supply of Virginia Do.
(Roanoke and Chowan River Basins).
DOsevncosss | 1927-42 Bull. 7, Surface water supply of Virginia Do.
(New, Tennessee, and Big Sandy River
Basins).
Waghington.... | 1878-1933 | Bull, 5, Monthly and yearly summaries of Department of Conservation
hydrometric data. and Development.
Wisconsin..... | 1888-1914 | 1st report of Rallroad Commission of Wis- Rallroad Commission of Wis-
congin to Legilslature on water powers. consin.
DOsvassonss | 191423 2@ report of Rallrcad Commission of Wis- Do.

consin to Legislature on water powers.

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

have 1ssued annual or blennial reports in which are contained records of discharge:
Kansas, Mailne, Missourl, Montana, Nebraska, Nevada, New

Colorado, Connecticut, Idaho, Indiana,
nd city of Rochester), North Dakota,

Mexlco, New York (also New York City Board of Water Supply a!

Oregon, Pennsylvania, Rhode Island, Washington, and Wyoming.
The reperts listed in the foregoing tables contain tue customary records of discharge

collected during the systematic operation of gaging statlons.

californiz,

Detailed informatlon on

the stage and discharge of many streams during major floods has been included in speclal

reports on these floods published by the Geological Survey.

The more recent of these

special reports also contain other pertinent hydrologic information -and analyses and compi-

lations of data relating to earlier noteworthy floois.

bers and titles of these reports:

Water-Supply
Paper

The Passaic
The Passalc
Destructive
Destructive
Destructive

Title

flood of 1902.
flood of 1803.
floods 1in the Unlted States in 1803.
£1023s in the United States in 1904.
floods in the United States in 1905.

The Dhioc Valley flood of March-April 1913.
Southern California floods of January 1916.
The Arkansas River flood of June 3-5, 1921.
The floods in cehtral Texas in September 1921.
Some floods in the Rocky Mountain region.

The New England flood of November #92

Floods in the United States, magn:

The New York State flood of July 1935.
Flood on Republican and Kansas Rivers, May and June 1935,
Flood in La Canada Valley, Calif., January 1, 1934.
Major Texas floods of 1935,
The floods of March 1936, part 1, New England rivers.

The floods of March 1936, part 2, Hudson River to Susquehanna River reglon.
The floods of March 1936, part 3, Potomac, James, and upper Ohlo Rivers.
Major Texas floods of 1936.

Stages and flood discharges o

The following 1list gives the num-

7.
ituds and frequency.

f the Connecticut River at Hartford, Conn.

Floods of Ohlo and Mississippi Rivers, January-February, 1937.

Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
Floods of December 1937 in northern California.
Floods of March 1938 1n southern California.
Maximun discharges at stream-measurement stations through September 1938.
Hurricane floods of September 1938.
Flood of August 1935 in Muskingum River Basin, Ohlo.
Texas floods of 1938 and 1939.

Minor floods of 1938 in North Atlantic States.

Floods of September 1939 in Colorado R

Flood of July 5, 1939, in eastern Kentucky.
Flood of August 21, 1839, in town of Baldwin, Maine.
Cloudburst floods in Utah, 1850 to 1938.
Floods in Colorado.

Texas floods of 1940,

Floods of August-1940 in the southeastern States.

Floods of May-June 1948 in Columbia River Basin.

iver Basin.below Boulder (Hoover) Dam.



12 SURFACE WATER SUPPLY, 1949, PART 6
RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The Soil Conservatlon Service of the United States Department of Ayiéulture has
collected records of runoff from 28 areas near Hastings, Nebr.--1 of 3,470 acres, 1 of
2,040 acres, 1 of 481 acres, 1 of 414 acres, and 24 of about 3 acres each. These records

are in the files of the Soll Conservation Service.
COOPERATION

The work In the several States was done under cooperative agreements with the organiza-
tions listed below: .

Colorado: Office of the State Engineer, M. C. Hinderlider; State Water Conserva-
tion Board, C. H. Stone, director. )

Towa: Iowa Geological Survey, H. G. Hershey, director and State geologist;
University of Iowa Institute of Hydraulic Research, F. M. Dawson, dean of College
of Engineering, and Hunter Rouse. director; Iowa State Conservation Commission,

B. F. Stiles, director.

Kansas: State Board of Agriculture, Division of Water Resources, G. S. Knapp,
chief engineer.

Minnesota: State Department of Conservation, Division of Waters, C. T. Ekman,
director, succeeded by S. A. Frellsen,

Missouri: Mlssouri Geological Survey and Water Resources, E. L. Clark, State
geologlst; State Highway Department, C. W. Brown, chief engineer.

Montana: Office of the State Engineer, F. E. Buck; State Water Conservation
Board; city of Bozeman.

Nebraska: Department of Roads and Irrigation, F. H. Kleitsch, State engineer,
through the Bureau of Irrigation, Water Power, and Drainage, R. H. Willis, chief.

North Dakota: State Water Conservation Commission, J. J. Walsh, chief engineer.

South Dakota: State Geological Survey, E. P. Rothrock, State geologist; Office
of the State Engineer, D. W. Loucks.

Wyoming: O0ffice of the State Engineer, L. C. Bishop; State Planning and Water
Conservation Board, Gov. A. G. Crane, president.

Financial assistance was furnished by the Corps of Engineers in the operation of 132
gaging stations, of which 3 were in Colorado, 22 in Iowa, 25 in Kansas, 27 in Missouri,
16 in Montana, 9 in Nebraska, 8 in NorthWhakota, 19 in South Dakota, and 3 in Wyoming.

Assistance was furnished also by the Weather Bureau of the United States Department of
Commerce; the Bureau of Reclamation and the Office of Indian Affairs of the United States
Department of the Interior; and the United States Department of State.

Assisténce in collecting records was rendered by the following organizations.

Iowa: C(ities of Clarinda, Red Oak, and Sioux City.

Missouri: Kansas City, Sho-Me Power Coonerative, Inc., and Union Electric Co.
of Missouri. ’

Montana: Montana Power Co.

Nebraska: Loup River Public Power District.

Records for some gaging stations were obtained and published as a part of the program

of the Department of the Interior for the development of the Missouri River Basin,
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Full cooperation exists between the Geological Survey of the United States Department
of the Interior and the Water Resources Division, Department of Resources and Development,
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 Water Treaty of
1908, and others are maintained under a subsequent agreement between the two Governments.
The records from all these stations are obtained in such a manner as to make them equally
acceptable and avallable in éither country. These stations are herein designated "inter-
national gaging stations."

DIVISION OF WORK

The stream-gaging work was conducted by the water resources division 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 stations in the several States were collected and
prepared for publiication under the supervision of the district engineers as follows: In
Colorado, F. M. Bell. the work being done in collaboration with M. C. Hinderlider, State
engineer, and L, T. Burgess, State chief hydrographer; in Iowa (except for Missouri River
at Sioux City and Big Sioux River at Akron) and for Missouri River at Omsha and at Nebraska
City, Nebr., L. C. Crawford until Sept. 5, 1948, succeeded by V. R. Bennion on Sept. 6,
1949; in Kansas (except for Prairie Dog Creek near Woodruff and South Fork Republican
River nzar Colorado-Kansas State line), and for Republican River near Hardy, Nebr., Beaver
Creek near Beaver City, Nebr., and Sappa Creek near Beaver City, Nebr,, J. B. Splegel; in
Minnesota, P. R. Speer; in Missouri, H. C. Bolon; in Montana (e;ccept for Madison River
near West Yellowstone), A. H. Tuttle; in Nebraska (except for Missouri River at Omaha and
at Nebraska City, Republlqan River near Hardy, Beaver Creek near Beaver City, and Sappa
Creek near Beaver City) and for South Fork Republican River near Colorado-Kansas State
line and Prairie Dog Creek near Woodruff, Kans., D. D. Lewis; in North and South Dakota
and for Missouri River at Sioux City, and Big Sioux River at Akron, Iowa, R. E. Marsh
until Jan, 23, 1949, succeeded by H, M. Erskine on Jan, 24, 1949; in Wyoming, F. M, Bell;
in Yellowstone National Park, T. R. Newell.

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

rection of B. J. Peterson, chlef, annual reports section.



14 GAGING-STATION RECORDS

MISSOURI RIVER MAIN STEM
Red Rock River at Kennedy Ranch, near Lakeview, Mont.

Location.--Water-stage recorder and timber control, lat. 44°39', long. 112°03', near cen—A
TE€r of sec. 2, T. 14 S., R. 4 W., at Kennedy Ranch, 4 miles upstream from Long Creek
and 14 miles northWwest of Lakeview.

Dralnage area.--318 square miles.

Records available.-~July 1936 to September 1949 (no winter records 1943-49).

Extremes. --Maximum discharge recorded during year, 726 secorid-feet Apr. 27 (gage height,
A feet), possibly greater during period of no gage-height record; minimum recorded,
18 second-feet Aug. 15.
1936-49: Maximum discharge observed, 1,050 second-feet Apr. 28, 1837, from rating
curve extended above 200 second-feet; maximum gage height recorded, 4.75 feet Apr. 21,
1846; minimum discharge, 1.5 second-feet Sept. 2, 1940.

Remarks.--Records good. Natural storage in Red Rock Lake. Several small diversions above
station for irrigation.

Revisions (water years).--W 1086: 1946.

Discharge, in second-feet, water year October 1948 to September 194y

Day| Oct Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 46 83 - 665 397 110 25 22
2 49 81 - 649 381 104 26 21
3 49 86 - 800 381 98 27 + 20
4 52 76 - 579 381 100 26 20
S 53 66 - 571 372 96 27 23
6 46 88 - 548 351 92 25 24
7 44 - - 521 326 85 26 24
8 54 - - 482 300 79 24 22
9 59 - - 452 280 77 21 21
10 61 - - 425 260 71 21 21
11 64 - - 403 230 7L 21 22
1z 66 - - 384 216 66 21 25
13 68 - - 368 200 64 21 26
14 89 - - 351 184 59 20 23
15 71 - - 351 175 57 18 24
16 64 - - 344 160 54 18 25
17 72 - - 378 158 50 19 21
18 76 - - 406 160 44 21 20
19 76 - - 408 17s 44 20 21
20 77 - - 400 172 46 21 24
21 17 - 600 475 169 37 20 22
22 77 - 615 579 160 37 20 23
23 79 - 643 630 152 38 21 25
24 81 - 678 559 128 35 23 26
25 77 - 707 513 106 34 23 27
26 76 - 716 492 122 30 24 27
27 83 - 716 468 124 29 23 31
28 86 - 700 452 131 29 23 31
29 83 - 684 430 119 27 23 32
30 83 - 675 411 119 26 22 34
31 83 - - 391 - 26 22 -
Second- Runoff in
¥onth foot-days Meximum | Minimum Mean acre-feet
October,,,.... 12,101 86 44 67.8 4,170
November 1-6..,. 478 86 66 79.7 948
DeCemMbEr, . . v iat ettt saarssatraraarrronsaanne - = - - -
_____________________ e e ———
Calenusr year Cedaererrteresranbrantse - - - - -
JBNUBTY, o ovvavenarenconsiososnanescsnsonanes -ttt IT - - - -
February... P - - - - -
6,734 718 600 673 13,360
14,685 665 344 474 29,130
6,586 397 106 220 13,060
1,821 110 26 8.7 3,610
seraecaririarasrane PR el 693 27 i8 22.4 1,370
September.......c.ieiiiiiiieriearanereaaraen 727 34 20 24.2 1,440
Water year evesssesiennanaresarean - - - - -




MISSOURI RIVER MAIN STEM

Red Rock River below Red Rock Reservoir, near Monida, Mont.

15

Location.~-Water-stage recorder and Cippoletti weir, lat, 44°39', long. 1l2°21', in sud
s8¢, 32, T. 13 S., R. 6 W., just downstream from Red Rock Reservoir and 8 miles north-

west of Monida .

Drainage area.--560 square miles.

Records available.--July 1911 to September 1918, May 1925 to September 1949.
Average discharge.--19 years (1911-16, 1917-18, 1925-28, 1929-30, 1934-35, 1941-49), 159
~Tsecond-teet. .

second-teet,

Extremes.-~-Maximum discharge observed during year, 481 second-feet June 8 (gage helght,

TI3 feet); no flow Oct.

1911-18, 1925-49: Maximum discharge observed, 2,500 second-feet May 15, 1933
{gage height, 5.40 feet), estimated release to prevent failure of dam; no flow at

imes.

Remarks.--Records good July 1 to Sept: 9, others fair.

Flow regulated by Red Rock Reser=~
voir. Some small diversions from tributaries above reservoir.

Rating table, water year 1948-49 {gage height, in feet,
and discharge, in second-feet

0.1 6
.2 14
.3 24

0.4
.6
.8

36
66
102

2

1.
1.6
2.2

192
303
506

Discharge, in second-feet, water year October 1948 to September 1949

Day| Get. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 83 39 28 28 28 28 28 76 407 350 297 297
2 83 39 28 28 28 28 28 94 410 331 297 300
3 83 39 28 28 28 28 28 102 404 312 297 300
4 80 39 28 28 28 28 28 115 400 309 297 300
5 25 39 28 28 28 28 28 168 400 300 294 300
6 4.9 39 28 28 28 z8 28 180 410 | 294 291 300
7 35 39 28 |, 28 28 28 28 180 470 294 288 300
8 50 39 28 28 28 28 28 187 481 | 288 288 297
9 50 28 28 28 28 28 28 205 474 288 312 297

10 ~ 50 28 28 28 28 28 28 294 474 291 325 267

1 50 28 28 28 28 28 28 350 463 291 325 192

iz 50 28 28 28 28 28 28 353 463 291 325 187

13 50 28 28 28 28 28 28 373 460 288 325 168

14 50 28 28 28 28 28 28 373 456 288 325 168

15 50 28 28 28 28 28 28 380 435 285 315 163

16 50 28 28 28 28 28 28 424 435 285 309 145

17 47 28 28 28 28 28 28 483 421 285 306 145

18 47 28 28 28 28 28 28 463 421 288 297 141

19 47 28 28 28 28 28 28 460 418 288 285 141

20 47 28 28 28 28 28 28 456 424 285 285 138

21 44 28 28 28 28 28 28 414 432 282 291 136

22 44 28 28 28 28 28 28 383 414 288 291 80

23 39 28 28 28 28 28 28 383 400 291 291 24

24 39 28 28 28 28 28 49 400 390 291 294 24

25 39 28 28 28 28 28 63 400 380 291 294 24

26 39 28 28 28 28 28 63 418 373 294 300 24

27 39 28 28 28 28 28 83 421 369 294 300 24

28 39 28 28 28 28 28 63 418 366 294 297 24

29 39 28 28 28 - 28 83 421 363 297 297 24

30 39 28 28 28 - 28 66 410 360 297 297 24

31 39 - 28 28 B 28 - 404 - 297 297 -

b
Second- i TRunott in
Month foot-days Maximum | Minimum | Mean Lacre-feet
October,.....v.uuns . 1,470.9 83 4.9 47.4 2,920
November,.... . 928 39 28 30.9 1,840
December.....vovsesnnacns . 868 28 28 28.0 1,720
Calendar year 1948 .........c.ccvevnuan e 46,614.9 431 o] 127 92,470
January......... . 868 28 28 28.0 1,720
. 784 28 28 28.0 1,560
. 868 28 28 28.0 1,720
. 1,074 66 28 35.8 2,130
10,168 463 76 328 20,170
. 12,573 481 360 419 24,940
9,147 350 282 295 18,140
. 9,332 325 285 301 18,510
. 4,954 300 .24 165 9,830
Water year 1948-49 ., ... .. .. iiivaniiiens 53,034.9 481 4.9 145 1 105,200

Note.-~Discharge computed from staff-gage

readings Oct. 1 to June 30, Sept. 10-30.



16 MISSOURI RIVER MAIN STEM

Red Rock River near Dell, Mont.

Location. --Water-stage recorder and concrete control, lat. 44°47',

long. 112°431, in Wi

sec. 20, T. 12 S., R. 9 W., half a mile downstream from Sage Creek and 41 miles north-

east of Deil.

Dralnage area.--1,420 square miles.

Records avallable.--June 1942 to September 1949 (no winter records).

Extremes,--Maximum discharge during year, 354 second-feet Apr. 12 (gage height
€et]; minimum recorded, 3.5 second-feet May 15, 16 (gage helght, 1.59 feet 5
1942-49: Maximum discharge, 1,480 second-feet June 9, 1944 (gage height, 4.85
feet); minimum recorded, 1.4 second-feet May 20, 1945.

Remarks.--Records good. Flow regulated by Red Rock Reservoir,

Tor irrigation.

Discharge, ln second-feet, water year October 1948 to September 1949

3.25

Diversions above station

Day| Oct. Nov Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 128 187 - 100 70 79 59 160
2 126 199 - 88 72 78 65 176
3 126 199 113 69 76 76 72 176
4 133 184 121 53 72 88 83 190
5 162 162 144 50 72 87 90 218
6 147 160 212 47 83 113 874, 209
7 135 162 263 42 87 113 83 222
8 142 - 254 32 98 108 72 225
9 147 - 222 25 98 108 83 244

10 147 - 222 21 104 98 108 250

11 147 - 250 12 106 102 113 234

12 147 - 296 5.0 121 94 124 228

13 150 - 225 4.5 121 83 133 222

14 152 - 187 4.0 1L 77 142 222

15 152 - 179 4.0 117 77 144 228

16 154 - 179 3.5 113 87 142 222

17 154 - 184 48 98 83 157 215

18 150 - 215 92 94 a3 152 212

19 137 - 231 59 28 79 135 212

20 133 - 238 56 96 76 117 209

21 130 - 184 179 83 74 104 199

22 126 - 162 193 79 717 102 193

23 124 - 144 126 72 69 121 160

24 124 - 14/ 102 69 12 152 144

25 124 - 137 92 65 72 154 142

26 124 - 119 19 64 62 154 137

27 126 - 108 58 76 59 152 130

28 133 - 98 53 74 58 137 133

29 167 - 98 62 77 58 135 133

30 179 - 106 60 19 47 140 135

31 176 - - 60 - 52 147 -

Second- Runoff in

Month foot-days Maximum | Minlmum Mean acre-feet

October. ... 4,402 179 124 142 8,730
November 1,253 199 160 179

December. .. .

Calendar year cesevievercarcarieansan

JADUBTY . v o vsvvrrrosncnanssnasonasononssansnn

September. .

Water year faterearseritareacansan

2,490

2,487
3,657
5,780

193

11,460




MISSOURI RIVER MAIN STEM 17
Beaverhead River at Barratts, Mont.

Location. --Water-stage recorder, lat. 45°07', long. 112°45', in SEL sec. 19, T. 8 S.
1 mile upstream from Barratts, 2 miles downstream from Grasshopper Creek, and
g" mile? iouthwest of Dillon. Datum of gage is 5,268.00 feet above mean sea level
atum of 1929

Drainage area.--2,740 square miles.

Records available.--August 1907 to September 1949.

Average discharge,--36 years (1907-11, 1914-31, 1934-49), 411 second-feet.

Extremes. --Maximum discharge during yéar-, 1,330 second-feet May 22 (gage height, 2.86

—TeetT; minimum, 228 second-feet Feb. 14 (gage height, 0.74 foo

1907-49: Maximum discharge observed, 3,640 second-feet June 19 20, 1908 {gage

helght, 6.0 feet); minimum recorded, 69 second-feet Jan. 30, 193

Remarks.--Records good except those for perlods of ice effect or no gage-height record,
Wwhich are poor. Many diversions above station. Flow partly regulated by Red Rock
Reservoir.

Revisions.--W 1086: Drainage area,

Rating table, water year 1948-49, except periods of ice effect
(gage helght, in feet, and discharge, in second-feet)

0.8 247
1.0 320 . B
1.4 505
2.0 825
3.0 1,410
Discharge, in second-feet, water year October 1948 to September 1949
Day| Oct. Nov, Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 450 520 436 a340 275 346 417 570 1,060 394 2380 346
2 450 540 436 a330 *275 350 460 520 1,180 386 230 359
3 446 550 475 a320 268 354 505 470 1,020 372 297 368
4 436 540 480 a325 275 368 545 455 874 386 290 394
5 480 485 470 a330 275 372 622 446 770 427 301 460
6 525 460 b460 b340 264 376 770 413 737 446 305 485
7 490 465 b450 b340 268 381 913 390 715 399 285| , ‘480
8 470 460 b450 b300 275 381 930 381 742 381 282 4/5
9 475 460 460 b260 278 390 830 372 776 363 282 480
10 470 495 475 b240 293 376 798 372 715 354 290 505
11 465 500 490 b240 301 372 852 354 666 342 301 540
12 460 520 500 0240 258 376 952 350 622 337 305 525
13 460 535 490 b250 250 376 830 346 595 333 305 510
14 460 520 430 b280 268 376 754 363 550 324 320 515
15 475 555| #b45S 293 278 376 693 413 510 316 333 520
16 480 sz20 b420 293 301 390 682 493 480 320 337 515
17 480 525 b4lo 278 316 386 693 880 470 320 337 520
18 475 485 b400 286 350 394 720 1,030 465 316 342 565
19 470 470 2400 278 363 417 754 1,050 480 316 350 505
20 470 480 2410 b260 359 465 759 952 525 309 337 495
21 470 510 a3s0 b250 346 500 715 1,170 525 312 333 4390
22 465 500 a380 250 342 535 632 1,310 485 316 312 475
23 460 495 a360 b245 350 560 605 1,210 450 312 305 460
24 465 505 b35S0 b245 354 515 595 996 432 309 333 422
25 465 470 a345 b245 354 505 622 836 299 301 359 408
26 460 470 a340 b255 359 485 610 732 394 305 354 399
27 470 432 a340 275 354 465 560 660 404 297 354 330
28 470 413 a340 272 350 417 565 627 399 301 350 386
29 490 432 a34s 290 - 417 600 666 386 301 342 386
30 515 422 b350 290 - 422 622 142 386 287 337 399
31 520 - a350 275 - 432 - 825 - 282 337 -
Second- Runoff in
Month foot-days Maximun Minimum Mean acre-feet
October...... 14,637 525 436 472 29,030
November. ... 14,734 555 413 491 29,220
December..... Cetreeatraan 12,947 500 340 418 25,680
Calendar Year 1948 .......................|  211,867|  2,070|  283| 78| 419,700
______ S ORI FEPERRA ES S,
ereeseane 8,715 340 240 281 17,280
cereeremanan 8,589 , 363 250 307 17,060
12,875 560 346 415 25,540
20,705 952 417 690 41,070
20,394 1,310 346 658 40,450
18,212 1,180 386 607 36,120
10,474 446 282 338 20,770
9,896 359 282 319 19,630
September............0 . 13,717 540 346 457 27,210
Water year 1948-49 ..cciiceciiceniariarane 165,905 1,310 240 455 329,100

Peak dischaxege {base, 800 sec.-ft.).--Apr. 12 (12 p.m.) 1,060 sec.-ft.; May 22 (4 p.m.) 1,330 sec.~
£t June a.m, 1220 sec,-ft.

* Winter discharge measurement made on this day.

Blaiﬂo gage-height record; discharge computed on basis of weather records and records for station at
aine,
b Stage-discharge relation affected by ice.



18 MISSOURI RIVER MAIN STEM
Beaverhead River at Blaine, Mont.

Location.--Wire-weight gage, lat. 45°23', long. 112°27!', in NWESEY sec. 22, T. 5 8., R.
7W., at bridge on State Highway 41, 11} miles upstream from Ruby River and 14% mile
northeast of Dillon. Prior to Feb. 17, 1949, wire-weight gage, half a mile upstream,

at different datum.
Drainage area.--3,630 square miles.
Records ,available.--August 1935 to September 1949.

—

Average discharge.--14 years, 395 second-feet.

Extremes.--Maximum discharge observed during year, 1,100 second-feet Apr. 8 (gage height,
T 5780 feet); minimum observed, 14 second-feet July 27 (gage height, 2.13 feet%.
1936-49: Maximum discharge observed, 3,130 second-feet June 12, 1944 (gage height,
6.76 feet, site and datum then in use); minimum observed, 7.0 second-feet May 25, 1940
(gage height, 1.30 feet, site and datum then in use),

Remarks.--Records fair except those for periods of ice effect or no gage-height record,
which are poor. Many diversions above station for irrigation. Gage read once daily.
Flow partly regulated by Red Rock Reservoir.

Rating table, water year 1948-49, except period of ice effect
(gage helght, in feet, and discharge, in second-feet)

2.1 1z 3.2 160
2.2 18 3.8 253
2.4 35 4.0 366
2.6 60 4.9 682
2.9 108 5.8 1,100
Discharge, in second-feet, water year October 1948 to September 1949
Dbay| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 562 598 567 440 330 546 589 535 532 64 21 298
2 558 625 *589 420 320 532 6807 553 722 54 35 306
3 562 672 611 410 320 546 663 500 760 47 47 312
4 558 658 .600 410 310 539 682 448 768 45 60 335
5 549 B39 570 420 310 528 786 398 535 126 66 414
6 602 662 560 *450 310 567 923 228 5731 216 68 482
7 558 630 560 450 320 611 996 146 485 2z6 70 535
8 571 611 560 400 330 603 1,100 160 507 228 71 583
9 562 620 560 300 340 589 1,070 216 535 250 70 571
10 571 630 580 270 360 567 947 150 465 z46 67 589
11 576 639 590 260 370 553 967 160 366 240 73 585
12 580 667 890 260 350 575 1,040 140 295 228 74 589
13 580 686 580 280 340 553 1,020 isl 180 211 82 589
14 549 706 550 300 350 535 1,020 228 119 216 83 607
15 540 716 510 310 370 553 1,020 292 100 170 84 667
16 558 730 490 310 390 539 1,080 279 687 150 89 644
17 580 730 480 310 400 524 972 292 70 71 88 663
18 |. 589 735 480 310 480 539 923 292 97 94 89 644
19 576 745 480 300 490 535 867 306 89 74 94 626
20 558 740 490 300 500 706 871 292 94 60 95 807
21 558 696 460 290 520 706 876 306 94 54 97 589
22 558 €82 440 280 550 756 764 335 82 45 136 5/1
23 558 686 430 280 580 790 694 320 78 47 150 553
24 545 B77 420 280 610 768 663 714 73 45 160 518
25 554 682 420 280 *620 702 826 786 67 47 170 521
26 562 682 420 290 600 663 626 714 64 47 188 532
27 562 672 430 300 580 585 571 799 54 14 195 535
28 554 598 430 | 310 567 571 538 808 73 1s 202 553
29 545 584 440 320 - 589 518 764 68 15 211 567
30 576 571 440 330 - 589 535 714 64 16 228 571
v 31 589 - 440 330 - 607 - 571 - 16 266 -
Second- Runoff in
bl foot-days Maximum I Mean acre-feet
Qetober........ Ceaereneeaas 1/,500 602 540 565 34,710
November..... cereaas 19,969 745 571 666 39,610
December....... Cesereascanens 15,167 611 42 509 31,270
Calendar year 1948 ..... eererisiee e
January. .
February..
March..
April. PR
May.... sreeeiatetateeneans
June. . . ceeeens
July..
August.
September. . . 16,126 667 298 538 31,990
Water year 1948-49.......... Nimsssarenses 162,013 1,100 14 Toa4e 321,400

* Winter discharge measurement made on this day.
Note.--Stage-discharge relation aftected by ice Dec. 4 to Feb. 27 (no gage-height record Jan, 1/,
Feb. 6-16; dlscharge computed on basis of weather records and records for station at Barratts).
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Jefferson River at Sappington, Mont.

Location,--Water-stage recorder, lat, 45°48', long, 111°45', in SWi sec. 29, T. 1 N., R.

., at bridge on State Highway 10, half a mile north of Sappington and 5% miles up-
stream from Willow Creek.

Drainage area.--8,980 square miles.

Records available.--November 1894 to August 1896 {gage heights only), September 1896 to
November 1905, August 1938 to September 1949,

Average dilscharge.--15 years (1896-98, 1902-4, 1938-49), 2,211 second-feet.

EXTremes .--Maximum discharge during year, 8,540 second-feet June 4; maximum gage height,
obServed, 8.98 feet Dec. 26 (backwater from ice); minimum discharge, 264 second-feet
Aug. 3 (gage height, 1.88 feet).

1896~1905, 1938-49: Maximum discharge, 19,900 second-feet June 6, 1948 (gage height,
10.97 feet); minimum discharge, 134 second-feet Aug. 12, 1940 (gage height, 1.49 feet).

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

WhIch are poor. Many diversions above station. Flow partly regulated by two reservoirs.

Rating tables, water year 1948-49, except perilods of ice effect
(sage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 19 Mar. 19 to Sept. 30

3.0 1,000 1.9 270 3.1 900 5.5 3,800

3.5 1,410 2,2 375 3.5 1,250 6.5 5,620

4.0 1,920 2.5 505 4.0 1,740 7.5 7,640

4.5 2,550 2.8 680 4.7 2,570 8.5 9,900

Discharge, 1n second-feet, water year October 1948 to September 1949
Day| Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 1,790 1,930 1,720} al,100| al,000} bl,500 1,800 5,320 6,780 1,730 298 415
2 1,790 1,960 1,840¢ bl,100| al,050| bl,500 1,770 4,880 7,640 1,550 280 415
3 1,780 1,990 1,910 al,100| al,0507 bl,500 1,770 4,550 8,280 1,410 280 455
4 1,730 2,020 1,9101{ al,100 [*b1,050| bl,500 1,830 4,410 8,450 1,290 291 510
5 1,720 2,030 1,810| al,100] b1,050| bl,500 1,860 4,060 7,470 1,300 308 €08
[ 1,720 2,000 1,720} al,100| bl,050| bl,550 1,970 3,770 6,260 1,360 387 715
7 1,770 1,910 1,740 21,100) bl,050{ bl,600 2,110 3,470 5,620 1,560 354 900
8 1,820 1,840 1,760{ al,050{ bl,100| bl,650 2,270 3,340 5,490 1,350 333 968
9 1,810 1,810 1,830 a900 | bl,100| bl,700 2,410 3,470 5,490 1,280 312 960
10 1,810 1,800 1,800 a800 | b1,100] bl,700 2,410 3,720 5,320 1,200 312 268
11 1,820 1,820 1,880 a800{ b1,050{ bl,700 2,410 4,060 5,370 1,170 298 1,060
12 1,790 1,910 1,890 a800 | bl1,000| bl,700 2,670 4,570 4,820 1,100 308 1,210
13 1,790 1,970 1,850 b800{ b1,000| bl,650 3,080 5,110 4,500 1,050 333 1,260
14 1,780 2,040 1,800 aB850 | bl,000] bl,650 3,330 5,640 3,990 1,040 344 1,280
15 1,770 2,030 1,630 aS00| bl,050| bl,650 3,470 6,240 3,500 1,010 558 1,270
16 1,760 2,040 1,230 950 | b1,100 | bl,650 3,520 6,740 | 3,000 900 372 1,270
17 1,780 2,050 1,230 &l,000{ bl1,200( bl,700 3,600 7,540 2,300 765 344 1,260
18 1,810 1,980 1,160} al,000| 01,300 bl,800 3,950 7,880 2,940 687 316 1,260
19 1,830 1,860/ bl,200 a980 | bl,35C| b2,000 4,700 7,990 3,140 632 316 1,260
20 1,830 1,920} bl,250 a860 | bl,400 2,200 5,600 7,660 3,470 614 319 1,240
21 1,800 1,920 bl,250 a950 | bl,400 2,080 5,510 7,600 3,440 590 312 1,220
22 1,800 1,980 | bl,200 a950 | bl,450 2,060 5,200 7,540 3,230 620 326 1,200
23 1,790 2,020 bl,150 a950 { bl,500 2,050 4,750 7,410 3,000 614 330 1,180
24 1,790 2,020 al,150 a950 | bl,500 2,040 4,480 7,080 2,790 505 340 1,160
25 1,790 2,030 al,150 a950 | bl1,550 1,980 4,730 6,620 2,560 485 354 1,140
26 1,780 1,940 bl,150 950 | bl,550 1,930 4,880 5,980 2,340 465 391 1,120
27 1,800 1,810} al,150 2960 | bl,500 1,840 4,770 5,350 2,210 460 403 1,080
28 1,810 1,860] al,150 a980 | b1,500 ] *1,780 4,550 5,200 2,180 43S 407 1,060
29 1,820 *1,850] al,100{ al,000 - 1,740 4,750 5,480 2,040 403 415 1,010
30 1,820 1,860/ al,100| al,000 - 1,750 5,160 5,770 1,860 361 411 1,090
31 1,860 - al,100 | bl,000 - 1,780 - 6,120 - 3zZ6 423 -

Second-~ Runoff in
Month foot-days Maxinum Minimum Mean acre-feet
October. ... 55,560 1,72 1,792 110,200
November. , 58;200 1,800 1,940 115,400
December. ....evoctvnecinncnnas 45,810 1,100 1,478 90,860

Calendar year 1948 ....

Januarir............‘.

1,730

10,572 423 280 341
September. .. 30,614 1,280 415 1,020 60,720
Water year 1948-49 .......eerervreesesnens 757,058 8,450 280 2,074 | 1,502,000

Feak discharge (base, 6,000 sec.-ft.).--May 19 (2 p.m.) 8,040 sec.-ft.; June 4 (10 a.m. to 1 p.m.)
8, sec.-ft.

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of weather records and records for Beaver-
head River at Blaine, Big Hole River near Melrose, and Ruby River near Twin Bridges.

b Stage-discharge relation affected by ice.

T 969926 0-51-3
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Missouri River at Toston, Mont.

Location.--Water-stage recorder, lat. 46°09', long. 11°26', in MW} sec. 36, T. 5 N., R. 2
E., 2 miles southeast of Toston, 4% miles upstream from Crow Creek, and 7 miles down-
stream from Sixteenmlle Creek. -

Records available.--April 1941 to September 1949. April 1910 to December 1916 at site
— 2 miles downstream.

Extremes.--Maximum discharge during year, 14,700 second-feet May 18 (gage height, 8.19
Te6t]; minimum, 1,940 second-feet Aug. 3 (gage height, 3.28 feet).
1910-16, 1941-49: Maximum discharge, 33,000 second-feet June 6, 1948 (gage helght,
11.77 feeti; minimum, 562 second-feet (regulated) Apr. 30, 1941 (gage helght, 1.68
feet); minimum daily, 1,100 second-feet (estimated) Feb. 10, 1914.

Remarks,--Records good except for perilods of no gage-height record, which are falr. Some
Tegulation by reservoirs on tributaries. Broadwater canals with capacity of 350 second-
feet have dlverted water for irrigation from point 3 miles above station since 1940,
Many diversions on tributaries above statlon. Records of water temperatures and
suspended sediment loads for the water year 1949 are given in Water-Supply Paper 1162.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1| 24,600 4,500{ 3,850| 3,800| 2,900| 3,960; 4,750| 10,400} 12,300 4,250} 2,020; 2,380
2| 24,400 4,570 4,100| 3,700{ 2,900| 4,050| 5,180 9,750{ 13,000 4,070 1,970| 2,360
3| a4,200] 4,610 4,630{ 3,600{ =2,900| 4,100| 5,620| 9,030{ 13,700 3,760{ 1,960 2,440
4| a4,300f 4,670| 4,530| 3,400 3,000 4,230 5,830 8,550 13,900| 3,620| 1,970 2,510
5| a4,200| #4,530] 4,090 3,200| 3,160] 4,420{ 5,970| 8,010{ 13,400{ 3,730| 2,000 2,670
6| a4,200| 4,s500{ 3,850 3,100 3,210 4,530| 6,240{ 7,540 11,800{ 3,820{ 2,020! 2,860
7| a4,200] 4,440 3,980| #3,400| 3,180| 4,630{ 6,580 7,120| 11,200] 3,800 2,030{ 3,020
8 | a4,300{ 4,270 4,090} 3,800| 3,280| 4,670 6,870| 6,950} 11,100| 3,670{ 1,970| 3,200
9| 24,300 4,250 4,210 3,800 3,260/ 4,180( 7,170 6,920| 11,000 3,540 1,970 3,250

10 | a4,300| 4,190( 4,570| 3,500| 3,370 4,000 7,200 7,280} 10,800 3,470 1,980 3,200

11| a4,300| 4,270 4,420 3,400| 3,470| #3,890| 7,170 7,700| 10,500| 3,440] 1,980{ 3,320
12 | a4,200| 4,320 4,500 3,300 3,440| 3,960] 7,590| 8,370| 10,200/ 3,210| 1,980| 3,500
13 | a4,200( 4,420 4,420 3,100| 3,350, 3,850| 8,250 9,030 9,850| 3,050 1,970! 3,660
14 | a4,200| 4,460 3,660| 3,200] 2,970| 3,z80| 8,400| 9,780| 9,060[ 3,020 2,020| 3,670
15 | a4,200| 4,480| 2,680 3,200{ 3,130\ 3,230| 8,310| 10,500 8,130 2,970| 2,030( 3,670

16| 4,230 4,520 2,970] 3,200{ 3,250 3,540 8,280| 11,400| 7,230| 2,860 2,080 3,890
17 | 4,270{ 4,530| 3,210] 3,200| 3,550| 3,640| 8,430| 12,600] 6,820 2,680 2,120| 3,620
18| 4,290 4,460 3,210{ 3,300{ 3,800( 3,730 8,640| 14,500 6,430 2,570| 2,170( 3,740
19| 4,190 4,320 3,320| 3,300| 3,670 4,230| 9,340| 14,200| 6,740 2,520| 2,190| 3,920
20 | 4,120 4,290 3,870| 3,300| 3,540| 4,810 10,600| 13,200| 7,820( 2,440 2,190| 3,910

21| 4,09 4,400/ 4,010{ 3,100{ 3,500| 5,440f 11,200( 12,300| 7,790 =2,430| 2,190| 3,740
22 | 4,120| 4,420{ 4,070| 3,000| 3,620| §5,730| 10,500| 12,700| 6,890| 2,430] 2,190| 3,690
23| 4,210/ 4,460 4,000| 2,900| 3,960/ 5,330 9,880 12,400| 6,500 =2,430| 2,200| 3,540
24 | 4,230| 4,530 3,670| 2,900, 4,090} s,290| 9,530| 12,000} 6,070 2,380| 2,270| 3,470
25| 4,100 4,520| 3,500/ 2,900 4,100| 5,180| 9,780| 11,000| 5,640| 2,270| 2,300| 3,490

26 | 4,120| 4,480 3,400| 2,800 4,070 s,030| 10,100| 10,200| 5,310 2,250 2,320] 3,470
27 | 4,210| 4,270| 3,400} 2,800{ 4,090| 4,910f 10,100| 9,460| 5,330 2,240 2,330| 3,380
28 | 4,230] 4,000| 3,500 2,800/ 4,030 4,790 9,780 9,340| 5,120| 2,250 2,360| 3,450

29 4,290 3,960 3,700 2,800 - 4,710 9,580} 10,100 4,770 2,240 2,330 3,450

30 4,360 3,890 3,800 2,800 - 4,670| 10,000( 11,400 4,420 2,160 2,330 3,520
31 4,420 - 3,800 2,800 - 4,710 - 11,800 - 2,060 2,330 -

Second- Runoff in

Month foot-days Maximum | Minimum Mean acre-feet

October...... e 131,680 4,600 4,090 4,248 261,200

November, . 131,590 4,670 3,890 4,386 261,000

119,010 4,630 2,680 3,839 236,100

33,000 2,620 6,796 4,933,000

3,800 2,800 3,260 187,200

4,100 2,900 3,457 192,000

March... 5,730 3,230 4,414 271,400

April..... 11,200 4,750 8,229 489,700

315,530 14,500 6,920 10,180 625,800

262,820 13,900 4,420 8,761 521,300

91,630 4,250 2,060 2,956 181,700

85,770 2,360 1,960 2,122 130,500

99, 790 3,920 2,360 3,326 197,900

Water year 1948-49 tcceerrivvrireneransons 1,797,710 14,500 1,960 4,925| 3,566,000

Peak discharge (base, 12,000 sec.-ft.).--May 18 (1 to 3 p.m.) 14,700 sec.-ft.; June 4 (3 to 9 p.m.)
ls, sec.-It.

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records for Jefferson River at Sappington
and Gallatin River at Logan.

Note, --Stage~-discharge relation affected by ice Dec. 25 to Feb. 4.
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Missourl River below Holter Dam, near Wolf Creek, Mont.

Location.--Water-stage and long distance recorders, lat. 46°59'40", long. 112°00'50", in
7 sec. 5, T. 14 N., R. 3 W., a quarter of mlle downstream from Holter Dam and 3 miles
southeast of Wolf Creek.

Records available.--Octoher 1945 to September 1949.

Extremes.--Maximum discharge during year, 19,600 second-feet June 6 (gage height, 7.80
TeeT); minimum, 1,090 second-feet Sept. 9 {gage height, 0.54 fdot); minimum daily, 2,070
second-feet Aug. 5.

1946-49: Maximum discharge, 34,800 second-feet June 8, 1948 (gage height, 11.70
feet); minimum, 760 second-feet Aug. 15, 1947 (gage height, 0.20 foot); minimum dally,
1,560 second-feet Aug. 31, 1946.

Remarks.--Records good. Many diversions. Flow regulated by reservoirs and power plants
above station.

Discharge, in second-feet, water year October 1948 to September 1949

B
«
g

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

3,290 4,680 4,180 4,260f 4,100| 3,950| 5,480| 10,600| 13,300 4,580 2,580 2,630
3,780 4,920 4,260 4,470 3,980 3,990 5,480 10,800| 14,100] 3,240 2,280 2,220
3,730 4,960 4,350 4,490 4,000 4,050 5,330 9,390 13,900 4,000 2,300| 2,180
3,780| 4,950 4,710 4,300 3,640f 3,690| 5,430 9,920 | 14,100 4,210 2,310| 2,660
5,210 4,530 4,250 3,950 4,180| 5,520| 8,800} 14,200 3,610 2,070| 2,870

3,790| 5,190| 4,490| 4,210| 3,950| 4,480] 5,410| 8,900( 16,600| 3,750| 2,330| 2,680
3,800| 5,150| 4,790| 4,150| 4,030| 4,390 5,460{ 9,920| 16,300f 3,760| 2,420| 2,680
3,260| 5,170| 4,860| 4,260| 3,940| 4,850| 5,570| 10,300| 11,600| 3,880| 2,430| 2,670
3,770| 4,950| 4,900| 4,210 4,050 4,660] 5,530| 9,260| 7,790] 3,860| 2,470| 2,260
10| 3,790| 4,470 4,770| 4,320| 3,970| 4,590| 5,420| 7,660 9,990 4,000| 2,460| 2,790

CDID LN~
[
~
3
<

11 3,780 4,300 4,710 4,140 3,580} 4,520 5,600 7,030 10,900 3,700 2,540 2,690
12 3,760| 4,120 4,810 4,180 3,970 4,800| 5,520| 5,900( 10,400} 3,270 2,260| 2,670
13 3,780( 4,410 5,020 4,260 4,080 4,890 5,560( 5,230 11,200( 3,570( 2,570( 2,680
14 3,740] 4,360| 4,970{ 3,840 3,960 4,780{ 5,480( 5,600| 10,900 4,050 2,610 2,650
15 3,760 4,790 5,040] 3,990 4,000 4,920 7,280 5,360 8,940| 2,960 2,630 2,640

16 3,810 4,770 4,970 4,200 3,880 4,860 9,050 8,500 6,650( 3,180 2,640 2,120
17 3,760| 4,970 4,940| 4,220 3,890 4,920 8,100| 11,700 5,810 2,980 2,510 2,610
18 3,850 4,890| 4,870 4,230 3,610 4,910| 9,120 12,800 6,220| 3,030( 2,680 2,620
19 4,170 4,990| 4,430 4,200( 3,700 4,900 9,160| 14,900 7,340| 3,010 2,430 2,740
20 4,46Q) 4,890| 4,480 4,150| 3,710 4,950 8,870 15,100 7,100 3,030 2,660 3,230

21 4,510 4,700 4,430| 3,990! 3,980 4,850} 10,600 14,800 5,340 3,030 2,680 2,940
22 4,190 4,880 4,020 4,200| 3,990| 5,220| 10,800| 13,300 7,120 2,730| 2,900f 3,760
23 4,060 4,770 3,670 4,150| 3,980| 5,380| 11,700 14,100 8,860! 3,010| 2,810 2,620
24 4,190( 4,640| 3,390 4,220{ 4,000{ 5,360( 11,400| 13,800| 6,640 2,920{ 2,780( 3,880
25 4,170| 4,810 4,290 4,200 4,040| 5,700| 11,900] 13,300§ 5,890 2,900 2,720 3,750

26 4,190 4,720| 4,440 4,190| 3,880} 5,550 10,800| 12,200 4,650 2,880 2,520| 3,680
27 4,200({ 4,600 4,260| 4,220 3,500 5,080} 10,300 8,000| 6,350 2,860) 2,600 3,780
28 4,600| 4,680| 4,520| 3,880 3,920| 5,730} 11,000 6,680 4,680 2,860 2,610\ 3,790
29 4,170 4,350 4,590| 4,040 - 7,280| 10,600 6,120 4,610 2,570 2,610} 3,780

30 | 4,590| 4,440| 3,970| 4,070 - 5.630| 10,700| 9,380] 4,550 2,810 2,590| 3,120
31| 4,580 - 3,840 4,140 - 5,480| - 12,300 - 2,740| 2,820 -
Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet

october.... 123,080 4,600 3,260 3,970 244,100

November. 142,710 5,210 4,120 4,757 | 283,100

December 139,500 5,040 3,390 4,500 276,700

Calendar year 1948 " 2,781,800  34,000|  3,260| 7,601 5,518,000

January. ... 129,630 4,490 3,840 4,182 257,100

109,280 4,100 3,500 3,903| 216,800

152,340 7,280 3,690 4,4 302,200

238,170 11,900 5,330 7,939 472,400

311,630 15,100 5,230 10,050 | 618,100

276,010 16,800 4,530 9,200| 547,500

102,960 4,580 2,570 3.321| 204,200

. 78,630 2,500 2,070 2,536| 156,000

September. . PRI 87,190 3,880 2,120 2,908 172,800

Water year 1948-49 . et 1,891,130 16,600 2,070 5,181 3,751,000

Note.--Discharge computed from long-distance recorder record furnished by Montana Power'Co. Oct. 1-

Nov, 18, Aug. 6-18, Sept. 16-30.
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Missouri River at Fort Benton, Mont.

Location.--Water-stage recorder, lat. 47°49!', long. 110°39', in NEL sec. 26, T. 24 ., R.
B E., at highway bridge at Fort Benton, 4 miles upstream from Shonkin Creek. Datum of
gage 1s 2,614.05 feet above mean sea level, datum of 1929.

Dralnage area.--24,600 square miles. .

Records avallable.--July 1881 to September 1949 (July 188l to September 1890, consldered
unreliable].

Average discharge.--59 years {1890~1949), 7,690 second-feet.

Extremes.--Maximum discharge during year, 22,700 second-feet June 4; maximum gage height
Tecorded, 12.98 feet Jan. 13 (backwater from ice); minimum discharge, 1,410 second-
feet Aug. 10 (gage helght, 0.86 foot); minimum dailly, 2,560 second-feet Aug, 21.

1881-1949; Maximum discharge, about 140,000 second-feet June 6 (revised), 1908
(gage helght, 18.5 feet, present datum, from floodmark), from rating curve extended
above 50,000 second-feet; minimum, 320 second-feet July 5, 1936 (gage height, -0.50
foot); minimum daily, 627 second-feet July 5, 1936.

Note.--Figures of absolute maximum and minimum discharge and gage height for the
water years 1891-1918 have not been determined. In general, the flgures of maximum
daily discharge for each of these years as given hereln in the tables of monthly dis-
charge represent the maximum observed discharges.

Remarks.--Records good except those for periods of ilce effect or no gage-height record,
Which are fair. Many diversions from tributaries above station. Some regulation by
reservoirs. Considerable diurnal fluctuation at medium and low flow caused by power
plants above station,

Revisions.--Revised figures of discharge, in second-reet, for the water years 1937 and
1938, superseding those published in Water-Supply Papers 826, 856, 876, and 917 are
given herewith:

Date Discharge

May 26, 1937 .. 5,300

Apr. 17, 1938. 3,700
Secofd- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
May 1937.cciivccncasnanannnnne 139,920 5,520 2,360 4,514 277,500
Water year 1936-37.. . 1,321,770 6,110 1,420 3,621 2,622,000
Calendar year 1937... . 1,268,480 6,110 1,420 3,475 2,516,000
April 1838....v.veencan . 125,790 7,740 2,500 4,126 245,500
Water year 1937-38.., .o 2,194,510 26,600 1,960 6,012 4,353,000
Calendar year 1938.......... 2,302,560 26,600 1,960 6,308 | 4,568,000

Figures of discharge for water years 1881-90, published in Waver-Supply Papers 546
and 761, could not be revised satisfactorily due to lack of supporting data, and should
be used with caution. Revised figures of dlscharge for water years 1891 to 1918, super-
seding all previously published data for these years, are given hereln.

Discharge, in second-feet, 1890-1918, 198-4S -

1890-91
Dayl Oct Nov. Dec. Jan Feb Mar. Apr. May June July Aug. Sept.
1] 2,370| 3,270 3,270/ 3,030 5,650 13,300{a19,000| 20,300| 10,000| 4,400
2| 2,580/ 3,270{ 3,530 2,580 5,650/ 13,300(a18,000 19,200| 9,550| 4,400
3| 2,580 3,270| 3,530| 2,580 5,010{ 13,300/ 18,600{ 18,100{ 9,110| 4,400
4| 2,370] 3,270| 3,530| 2,580 5,010/ 12,300 19,200| 17,000| 8,670| 4,100
5| 2,580] 3,270[ 2,800| 3,030 5,010{ 11,400| 20,900| 15,900 9,110{ 4,100
6| 2,s80| 3,270| 2,370| 2,800 5,010 11,400| 22,000| 15,400| 14,400 4,100
7| 2,580| 3,270 2,800| 2,800 5,330| 11,400{ 22,000| 14,900 14,400| 4,100
8| 2,800f 3,270| 2,800| 2,800 5,990| 14,300| 22,600| 14,900 10,900| 4,100
9| 2,800| 3,270| 2,58¢| 2,580 6,690 17,500] 22,600} 13,800| 10,000 4,100
10| 3,030 3;270| 2,580( 2,580 7,450| 19,200{ 22,600| 13,800| 9,110| 4,100
. b4,000)
11| 3,030 3,270| 2,580| 2,370 7,450| 20,300| 22,600| 13,300| 8,670 4,100
12| 3,030| 3,530| 2,370| 1,980 7,070{ 20,300 22,000| 17,000| 8,250| 4,100
13| 2,800 3,530| 2,580 1,980 7,450| 19,200( 21,400| 29,800{ 7,850] 4,100
14| 2,800| 3,530 2,580| 1,460 7,070| 17,500 23,2C0| 39,700 7,450| 4,100
15| 3,030, 3,530| 2,580| 1,800 7,450 17,500 28,500| 37,000 7,070} 4,100
b2,500
16! 3,030\ 3,530( 2,370| 1,980 e 7,450( 17,500] 31,800| 29,200| 7,070( 4,100
17| 3,030| 3,530| 3,270| 1,460 . 7,850| 17,500 33,000| 24,300| 6,690| 4,100
18| 3,030| 3,530 3,270( 1,800 8,250, 18,600 31,800 22,000| 6,330( 4,100
19| 3,030| 3,530 3,270 2,370 8,250| 19,800 30,400 20,300 5,890| 3,810
20| 3,030| 3,530| 3,270| 2,580 8,250| 20,300 29,200 18,600 5,990| 3,810
21| 2,800| 3,530 3,030| 2,800 5,330f 8,250| 20,300f 27,900| 17,500| 5,650| 3,810
22| 3,030 3,530| 2,800 2,580 6,330 8,670{ 19,800| 27,300| 17,500| 5,650{ 3,530
23| 3,030{ 3,530| 2,580| 3,030 5,330 8,670 19,200 27,300| 16,500| 5,650 3,530
24| 3,030 3,530 3,030 2,800 5,530 9,.50| 18,100| 26,700} 15,400| 5,330| 3,530
25| 3,270 3,530| 4,100 3,030 5,330 11,400| 17,500| 24,900} 14,400 5,330 3,810
26| 3,270| 3,530| 3,530| 3,270 5,650 13,300| 17,500| 24,300 13,300{ 5,330| 3,810
27| 3,270| 3,530| 3,270| 3,030 5,990 13,300( 16,500 23,200| 12,800 5,0i0| 3,810
28| 3,270| 3,530| 3,530 | 2,800 5,990/ 14,400 18,100| 22,000 | 11,800| 5,010 4,100
29| 3,270 3,530| 3,530 | 2,580 - 5,990 13,800| 20,300{ 21,400| 11,400( 4,700| 4,100
30| 3,270| 3,270| 3,530 | 3,030 - 5,850 13,300| 21,400] 20,900} 10,900 4,700 | 4,100
31| 3,270 - 3,270 | 2,370 - 5,650 - {a2l,000( - 10,500 | 4,700 -

& No gage-heéight record; discharge estimated.
b Stage-discharge relatlon affected by 1lce.
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Discharge, 1n second-feet, of Missourt River at Fort Benton, Mont,, 1890-1918, 1948-49--Contlnued

1891-92
Day| Oct Nov. Dec. Jan. Feb, Mar. Apr. May Juns July Aug. Sept.
1 4,100f 4,700 6,690 4,400 5,330 27,900| 40,400| 8,670| 5,650
21 4,100 4,700{ 5,990 4,400( 5,330{ 27,300{ 43,200{ 8,250 5,650
3 ,100[ 4,700 3,810 4,400| 5,330{ 26,100| 45,300{ 8,250| 5,330
4 4,400 4,700 5,330 4,400 5,330| 24,900| 45,300| 7,850| 5,330
5. 4,400 4,700] 4,400 L b5,000{ 4.400] 5,330| 23,800 43,900 7,450) 5,330
6| 4,700 4,700 4,100 4,100| 5,650| 22,600| 42,500| 7,450{ 5,650
7{ 4,700 4,700| 3,530 4,100| 5,330| 21,400| 39,700| 7,070| 5,330
8( 4,700, 4,700 3,270 4,100{ 5,330| 22,000 36,300 7,070{ 5,330
9| 4,700, 4,700 2,800 4,100| 5,650| 23,200| 33,000 6,690 5,330
10| 4,700, 4,700 2,800 4,700{ 4,100| 5,330| 24,900| 31,100 6,690| 5,330
1L 4,700 4,700 3,030 4,700 4,100 5,330| 31,100| 29,200| 6,690| 5,010
12| 5,010{ 5,330 3,270 4,700 4,100{ 5,650| 46,800| 26,700| 6,330| 5,010
13| 5,010, 4,700 3,270 4,700 4,100| 5,990} 63,100; 25,500| 6,330| 5,010
14| s,010[ 4,100 3,270 5,010, 4,100/ 6,330| 65,800| 24,900 6,330 5,010
15| 5,010 4,100 3,530 5,010 4,400{ 6,690| 58,700| 23,800 5,990| 5,010

+ b3,500|} ba,000
16! s,010[ 3,270{ 4,700 5,010| 4,400| 7,070| 52,900{ 23,200| 5,650 5,010
17| s,010| 2,800 5,010 5,330 4,400{ 7,850{ 48,200{ 27,300| 5,650| 5,010
18| 5,010 3,030 5,010 5,010 4,400 9,110| 46,800{ 25,500 5,650| 5,010
19| 5,010 2,800, 5,010 5,010/ 4,700 10,500| 45,300} 18,100} 5,330 5,010
20| s,010] 2,580 5,330 4,700 5,010 11,400| 44,600| 17,000 5,330| 4,700
21| s,010 2,800 5,010 4,700 5,330| 12,300| 42,900| 15,900} 5,330| 4,700
22| 5,010 3,270 4,700 4,700 5,330| 12,800( 47,900 14,900 5,330| 4,700
23| 5,010[ 3,270 3,810 4,700| 5,330| 14,900| 44,600| 14,400| 5,330 a4,700
24| 5,010 3,530 3,030 4,700 5,330{ 16,500| 46,000| 12,800{ 5,330 a4,700
25| 4,700, 3,530 4,100 4,700/ 5,010 18,600/ 48,200) 12,300{ 5,330 | a4,700
26! 4,700 5,330 4,700{ 5,010| 20,300] 48,200 11,400| 5,330 | 4,700
5,010 6,690 4,700| 5,010| 22,600| 47,500 10,900| 5,330 5,010

28| 5,010 7,070( p4 000 4,700( 5,330| 24,900( 45,%00| 10,500 5,330 | 5,010
29| 5,010 7,070 ’ 4,700f 5,650| 26,100f 43,900| 10,000} 5,990 | 5,010
30| 5,010, 7,070 - 4,400| 5,330| 27,300| 41,800} 9,550! 5,650| 4,100
31| 5,010 - - 4,400 - 28,500 - 9,110 5,650 -
a No gage-helght record; discharge interpolated.
b Stage~discharge relation affected by ice,

1892-93
Day| Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 5,010 5,650 14,900 7,450} 21.400| 23,200| 7,070 4,700
2| 5,010 5,650 13,800 7,450| 22,000| 22,000| 7,070 4,100
3| 5,010{ 5,990 11,800| 7,850( 22,600( 21,400{ 6,690 4,400
4| 5,010f 5,990 10,000| 8,670{ 24,300| 20,300| 6,690 4,100
5| 5,330 5,990 L b4,000 8,670( 10,000} 24,900| 19,800} 6,330 4,100

s
6| 5,330} 5,650 8,250| 10,000| 25,500| 19,200| 6,330 4,100
7| 5,330] 5,990 8,250| 10,000| 24,900 19,200 5,990 4,100
8 5,330| 5,990 7,850 10,500 26,1001 18,100 5,850 4,100
9| 5,330 5,650 7,850{ 11,400| 27,300 17,500} 5,650 4,100
10| 5,330 5,990 7,850| 13,300| 28,500} 17,000 | 5,330 4,400
i1} 5,010f 5,650 5,330 7,450( 14,900( 29,800 16,500 5,330 4,400
12 5,010| 5,650 5,650| 7,070! 15,400} 32,400 16,500 5,330 4,700
13 5,330| 5,650 5,530 | 6,690} 17,500 33,700} 15,400 | 5,010 4,700
14 5,650| 5,650 5,530 | 6,690 19,200 | 34,400 14,900 | 5,010 4,700
15| 5,990 5,650 v4,000 163,500 [t 3, 000 5,990 | 6,690} 20,300 35,000} 14,400 | 5,010 4,700

f , B

16| 5,990| 5,650 5,650 | 6,330| 22,000 35,600 | 13,800 | 5,010 4,700
17( 5,990 5,650 5,330 { 6,330 24,300 | 35,600 { 13,300 | 5,010 4,700
18| 5,990 5,330 5,010 | 6,330| 27,900 | 35,600 | 12,800 | 4,700 4,700
19| 5,990| 5,330 5,010 | 5,990 30,400 | 35,000 | 12,300 | 4,700 4,700
20) 5,990 5,010 5,010 5,990| 31,100 { 33,700 | 12,800 | 4,700 5,010
211 5,990| 5,330 5,330 | 5,990} 31,100 | 33,000 | 11,400 | 4,700 5,010
22| 5,990f 5,330 5,330 | 5,990 | 30,400 | 32,400 | 10,900 | 4,700 5,330
231 '5,990| 5,650 5,330 | 5,990 | 27,900 | 31,800 | 10,500 | 4,400 5,330
24| 5,99 5,650 5,330 | 5,990 | 26,700 | 30,400 | 10,000 | 4,700 | 5,330
25| 5,990| 7,450 5,650 | 6,330 24,300 | 28,500 [ 9,550 | 4,700 5,330
26! 5,650 5,990 | 6,690 | 22,600 | 27,300 | 9,110 | 5,010 5,330
27 5,650 7,070 | 6,690 | 20,900 | 26,100 | 8,670 | 5,010 5,330
28| 5,650[%p4,500 7,850 | 7,070 | 19,800 | 24,900 | 8,250 | 5,010 | 5,330
29] 5,650 - 9,550 | 7,450 | 19,200 | 24,300 | 8,250 [ 4,700 | 5,330
30| 5,650 - l10)500| 7,450 | 19,200 | 24,300 | 7,850 | 4,700 | 5,330
31| 5,650 - - 111,800 - 20,300 - 7,450 | 4,700 -

b Stage-dlscharge relation affected by ice.
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-49--Continued

1833-94
Day| Oct. Nov Dec. Jan. Feb. Mar, Apr. Hay June July Aug. Sept.
1 5,650 7,070 12,800{ 24,300} 47,500/ 26,100 9,550 5,330
2 5,650 7,070 14,900[ 22,600| 48,200 24,900 9,110 5,330
3| 5,650 7,070 12,800] 20,900 29,000 24,300 8,250| 5,330
4| 6,8%)| 7,070 11,400/ 19,800 50,500| 23,800 8,25¢| 5,330
5 6,690 7,070 11,800( 198,200} 52,100{ 23,800 7,850 5,330
6 6,630 6,690 10,500f 18,100} 53,700/ 23,800 7,850 5,330
7| 6,690 6,690 9,550| 17,000| 54,500| 23,860| 7,450| 5,650
8 6,690 7,070 9,550 16,500{ 55,300| 23,200 7,850| 5,990
9| 6,69 7,070 10,500! 16,500| 54,500| 22,600{ 7,850 5,930
10 6,690 7,070 10,500| 17,500{ 51,300( 22,000 7,850 5,990
11| 6,690 7,070 10,500| 18,600| 49,000 20,300{ 7,850 5,990
12| 6,690 7,070 b5,000| 10,500| 19,200 46,800| 19,800 7,850{ 5,990
13 7,070 7,070 10,900{ 19,800{ 45,300| 18,600 7,450 5,890
14 7,070 7,070 11,800( 20,300] 43,200] 18,100 7,450 5,650
15 7,070 6,690 11,800| 2z,600| 39,700} 18,100 7,450 5,650
b4,500[} b3,5001} ba,000 o
16 7,070 6,690 10,900f 25,500 37,000| 18,100 7,450 5,650
17| 6,690, 6,690 11,400f 29,200{ 35,000{ 17,000{ 7,070} 5,850
18 6,690 5,650 11,400f 30,400| 33,000| 15,900 6,690 5,850
19 6,690 5,650, 10,9001 31,100| 31,800( 15,400 6,690 5,650
20 6,690 5,330 10,500| 32,400( 30,400| 14,900 6,690 5,650
21 6,690 5,010 10,000} 23,000| 29,800). 13,800 €,330 5,850
22 6,690 4,400 10,500; 34,400| 29,8001 13,300| 6,330| 5,650
23| 6,690 3,810 11,800! 35,600| 29,800 12,300 5,990| 5,650
24| 6,690 3,530 5,650| 14,400| 38,300} 28,500 11,800 5,990 | 5,650
25! 6,690| 4,100 5,990) 17,000| 39,700| 28,500 11,400 5,650 | 5,990
26 6,690 4,400 6,690| 19,200| 41,100 28,500 10,900 5,650 5,990
27 7,070 4,400 6,330| 22,600| 42,500 27,300 10,500 5,650 5,650
28f 7,070 3,810 5,990 | 24,900| 43,900 27,300] 9,550 | 5,330 | 5,650
29| 7,070| b4,000 - 7,850| 25,500 44,600 27,300| 9,110 5,330 | 5,650
30 7,070 14,000 - 9,110} 25,500| 46,000} 27,300 9,550 5,330 5,650
31} 7,070 = - 10,900 - 46,000 - 9,550 | 5,330 -
b Stage-discharge relation affected by ice.
1894-95
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Juns July Aug. Sept.
1 5,650 6,330} 5,990 1,980 9,550 15,900 16,500| 16,500 4,700 3,530
2 5,990 6,330 5,990 1,980 9,110 16,500 15,900{ 15,300 4,700 3,530
3 5,990 6,330] 5,930 2,170 8,250 17,000| 14,900| 15,400 4,700 3,530
4 5,990 6,330 5,330 7,450| 17,000{ 14,500| 15,400| 4,700f 3,270
5| 5,990 6,330 4,700 7,450| 17,000{ 14,500| 15,400| 4,700| 3,270
6| 5,990 6,330] 4,100 7,450 17,000| 14,500| 14,900 4,700| 3,270
7 5,990 6,330 4,400 . 7,070 17,000/ 15,400| 13,800 4,400 3,530
8 5,990 5,990 4,700 b4,000 7,070| 16,500| 17,500( 13,300 4,400 3,530
9 6,330 5, 990! 4,100 6,690 15,900| 18,600| 13,300 4,400 3,530
10 6,330 5,990] 4,100 6,690/ 15,900| 18,600| 12,300| 4,400| 3,530
11| 6,330 6,330 4,100 6,690| 16,500/ 18,100| 12,300{ 4,400( 3,820
12 6,330 6,330 4,100 7,070| 16,500} 18,600{ 12,300 4,400 3,810
13 6,330 6,330 4,400 7,450] 15,900} 20,300| 11,400 4,100 3,810
14 6,330 6,330 4,700 7,850{ 15,400 20,900} 10,500 4,100 3,810
15 5,980 6,330 4,400 7,850| 15,400| 21,400 9,550 4,100 3,810
3,500
16| 5,990 6,690 3,030 3,810 8,250| 15,400| 20,900 8,670{ 3,810) 4,100
17 5,990 6,330 4,700|3 2,500 4,100 8,670} 15,400] 20,900 8,250 3,530 4,100
18 5,990 6,330 5,010 4,100 9,110| 15,900 20,900 8,250 3,530 4,400
19| 5,990| 6,330| 4,400 4,100| 9,550] 15,900 19,800 7,850| 3,530 ¢,400
20 5,990 6,330 4,700 4,700 9,550} 15,300} 18,600 7,450 3,030 4,400
21{ 5,990 6,330} 4,700 5,650 | 10,000} 16,500 17,500] 7,070} 3,530 | 4,400
22 5,990 5,990 5,010 6,330 | 10,000} 17,000} 16,500 6,690 3,530 4,400
23 5,990 5,980 5,650 7,070| 10,000 17,500 | 15,900 6,330 3,270 4,400
24 5,990 6,690 5,330 7,850 | 10,000} 18,100 16,500 6,330 3,270 4,400
25 5,990 5,990 5,330 7,450 | 10,500| 19,200 | 16,500 5,990 3,270 4,400
26| 5,990 5,990 5,650 7,450 | 10,500 20,300 | 16,500 | 5,650 [ 3,270 | 4,700
27| 5,990 5,990| 5,930 7,850 | 11,400 19,200| 17,000 | 5,650 | 3,270 | 4,700
28| 6,330 5,990] 5,990 7,850 | 12,800 18,100 | 17,000 5,010 | 3,270 | 4,700
29 6,330 6,330 5,010 - 8,670 | 13,800 17,500 | 17,500 5,010 3,530 4,700
30 6,690 6,330 1,800 - 10,000 | 14,800{ 17,500} 17,000 5,010 3,530 4,700
31 6,690 - 2,580 - 10,000 - 17,500 - 4,700 3,530 -

b Stage-discharge relation affected by ice,
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont.,
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1890-1918, 1948-49--Continued

1895-96

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4,700 4,400 3,530 6,330| 6,330{ 23,800| 26,100| 7,070
2 4,700 4,400 3,530 5,650 7,070( 24,300| 24,300 7,070
3| 4,400 4,400 3,530 5,650{ 7,450] 25,500( 24,300| 7,070
4| ¢,400] 4.400| 3,270 5,330| 7,450{ 27,900| 23,200| 6,690
5 4,400 4,400 3,270 5,330| 7,450{ 30,400| 22,000 6,690
6| 4,700 4,400 2,800 5,010 7,850{ 31,100} 21,400 6,690
7| 4,700 4,400 2,580 b4,500] * 5,010f 8,250 32,400 20,300)| 6,330
8| 4,700, 4,100 2,800 ’ 4,700 9,110{ 33,700{ 18,600| 6,330
9| 4,700| 4,100 2,800 5,010] 10,500| 33,700{ 17,000| 5,990

10| 4,700 4,100 3,270 5,010( 11,800| 35,000 16,500 5,990

11 4,700, 4,100/ 3,810 5,330 11,800| 35,000| 15,400 | 5,990

12| 4,700 4,400 4,700 5,350| 12,300 34,400 14,400} 5,990

13| 4,400 4,400/ 5,010 5,330| 12,300 34,400{ 13,300| 5,990

14| 4,400 4,400 4,400 5,330| 11,800 35,800 12,800| 5,650

15| 4,400, 4,400 5,650 4,400 5,330| 11,800| 37,000{ 12,300 5,330

b2,5001{} be,000 $ 28,000

16 4,400 4,700 2,800 5,010} 5,330| 11,400( 38,300| 13,300

17 4,400, ¢,700| 2,580 5,010/ 5,330 11,400| 39,000} 13,800

18| 4,4000 4,700{ 3,530 5,330 5,330 10,900 39,700 12,800

19| 4,400] 5,010| 3,530 5,330| £,330| 10,500| 39,700} 12,300

20| 4,400] s5,010{ 3,270 6,330 5,330| 10,500| 40,400} 11,400

21§ 4,400 5,010| 3,270 7,070| 5,330} 10,900} 40,400 | 10,900

22| 4,400| 5,010\ 3,270 7,070 5,330 10,900 40,400 | 10,500

23| 4,400; 3,530| 3,530 6,330| 5,330| 10,500 | 40,400 | 10,000 {{_~ 4oq

24| 4,400 2,370| 3,530 ,690| 5,330| 10,500 39,700 | 9,550 |(2°*

25| 4,400{ 2,580| 3,270 7,070 5,330 10,900 39,700 ( 9,110

26| ¢,400| 2,800| 3,030 7,450] 5,650 11,800 37,600 | 8,670

27! 4,400 2,580| 2,800 7,450{ 5,650| 12,800 | 35,600 | 8,250

28| 4,400 2,800| 3,030 7,450} 5,650| 14,400 33,000 | 7,850

29 4,400} 2,800 7,450( 5,990} 14,900 29,800 7,450

30| 4,400 z,soo}bz,voo - 6,690| 5,990 15,900} 27,300 [ 7,450

21| 4,400 - - 6,690 - 17,500 - 7,070 -

at Townsend.

b Stage-discharge relatlion affected by ice.

.

a No gage-helght record; discharge computed on basls of weather records and records for statlon

1896-97
Day] Oct. Nov Dec. Jan. Feh., Mar. Apr, May June July Aug. $pt.
1 10,900{ 20,900| 23,200| 13,800} 5,010 2,800
2 9,110 17,000| 23,200{ 13,800| 5,010| 2,800
3 8,250 17,500| 23,800| 13,300| 4,700} 2,800
4 7,450| 18,100| 24,300| 13,300| 4,400| 2,800
5 7,070| 19,200| 23,800( 13,800{ 4,400| 2,800

> b4 ,000
6 6,690| 20,300| 22,600| 14,900| 4,400| 3,030
7 6,690| 22,000| 21,400| 14,900 4,100 3,030
8 7,070| 24,300| 19,800| 15,400} 4,100{ 3,030
9 6,690] 24,300| 17,500| 14,900| 3,810] 3,030
10 6,690| 23,800| 17,000| 13,800} 3,810| 3,270
11 7,070| 23,800| 16,500{ 12,800 4,100) 3,270
12 8,670| 22,800| 16,500| 11,800| 4,100| 3,270
13 9,110 21,400| 15,900} 10,900| 3,810 3,270
14 9,550} 20,900| 14,900} 10,000 3,810| 3,530
15 . - i 10,000| 19,800} 14,400} 9,550| 3,810} 3,530
a7,;000 5,000 |}a6,000 {#b4,000 [3b4,000 b4 ,H00}

. ass ! ’ aad 't 10,900| 20,3u0{ 15,400| 8,670 3,810| 3,530
17 11,400| 21,400| 18,100| 8,670| 3,530 3,530
18 11,800| 23,800| 17,500| 8,250| 3,530| 3,530
19 11,800| 24,900| 17,,00| 8,250| 3,530} 3,530
20 14,400| 26,100 16,5,00| 8,250| 3,530| 3,530
21 * 15,400| 26,700 16,500| 7,850{ 3,270 | 3,530
22 17,000( 27,300 18,100 7,450 3,270 3,530
23 L bs,500] 17,500| 27,300| 16,500 | 7,070 3,270 | 3,530
24 15,900| 26,700{ 15,900 7,070 | 3,030 | 3,530
25 11,400 26,700 | 15,400 | 6,690 | 3,030 | 3,530
26 7,450| 13,800| 26,100 14,900 | 6,690) 3,030 3,530
27 8670] 14,100 26,500 | 14,900 | 6,330 | 3,030 [ 3,530
28 10,000| 15,900 253500 | 17,000 5,990 | 3,030 | 3,530
29 - 11,400 17,000 | 24,900 | 14,900 | 5,650 { 3,030 | 3,530
30 - 17,000| 17,500 | 24,900 | 14,400 | 5,330 | 2,800 | 3,530
31 - - 13,300, - 23,800 - 5,330 | 2,800 -

a No gage-height record; discharge computed on basis of weather records and record: for station

at Townsend,

b Stage-discharge relation affected by lce.
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Discharge, in second-feet, of Missouri River at Fort Benton, Mont.,

1890-1918, 1948-49--Continued

1897-98
Day| Oct. Nov Dec. Jan. Feb. Mar Apr. May June July Aug. Sept.
1| 3,530 4,700 4,400| 16,500| 34,400{ 21,400| 6,330 4,100
2| 3,530 4,700 s.000| 5,650/ 14,900| 34,400| 23,200| 6,330| 4,400
3| 3,530| 4,700 3,500 4,500 4,000 ’ 6,330| 14,400| 35,600| 24,300| 5,990| 4,400
4| 3,530 4,700 5,990| 13,800| 35,600| 23,200| 5,990 4,400
5| 3,530] 4,700 5,990 5,990| 13,300| 35,Q00{ 22,600| 5,650| 4,400
6] 3,810{ 4,700 5,9%0| 5,990{ 12,800} 35,000| 20,300] 5,330| 4,400
T| 3,810f 4,700 5,990| 5,990| 12,300{ 35,000{ 19,200| 5,330| 4,700
8{ 3,810| 4,700(} 4,500 5,650 6,330| 11,800 33,700| 18,100 5,330 | 4,700
9| 3,810 4,700 5,330 5,990{ 12,300| 33,000 17,500| 5,010 4,700
10| 4,100| 4,700 5,530| 1,070| 12,300} 33,000|'17,000| 5,010} 4,700
> 4,000 L 5,000
11| 4,100f 4,700 5,330 8,670| 12,300 32,400| 15,900 4,700 4,700
12| 4,100| 4,700 5,330| 9,550 13,300| 31,800| 14,900| 4,700| 4,700
13| 4,100 4,700y 4,000 5,010| 10,000 15,400| 31,800| 14,400( 4,700} 4,700
141 4,100| 4,700 5,010 | 10,500 16,500] 32,400| 13,800 4,700| 4,700
15| 4,100| 5,010 4,700 | 10,900| 22,600| 32,400| 13,300 4,400 4,400
16| 4,400 5,010 4,700 11,800| 26,700 32,400| 13,300{ 4,400| 4,400
17| 4,4000 5,010 l 4,700 | 12,300| 27,300| 33,700| 13,300 4,400| 4,400
18| 4,400 5,330[b 3,000 fp 4,500 |} 4,000 | 4,700/ 12,300 29,200| 35,000| 13,800 | 4,100 | 4,400
19| 4,400 5,330 4,700| 12,800/ 31,800{ 35,000| 12,300 4,400| 4,100
20| 4,400 5,330 4,100 | 12,800 33,000{ 37,600 11,400 4,400 4,100
21 4,400 5,330 4,100 13,300| 32,400| 37,600 10,9060| 4,400 4,100
22| 4,700| 5,330 2,800 | 13,800| 30,400| 37,000} 10,900 | 4,400} 4,100
23| 4,700 3,270 4,500 | 3,270| 13,800| 28,500| 35,600| 10,500 | 4,400 4,100
24} 4,700] 3,270 3,270 | 13,300| 27,900| 33,000} 10,500 4,400) 3,810
25| 4,700 2,800 2,580 | 13,300| 27,900 31,100| 9,550 4,100{ 3,810
26| 4,700| 5,010|f %2590 f 4,000 2,170 | 13,300] 27,300| 27,900{ 9,110| 4,100| 3,810
27) 4,7001 3,810 2,370 | 14,400| 27,300| 26,700} 8,670| 3,810} 3,530
28| 4,700 6,000 | 5’370 | 15,900 | 29,800 24,900| 7,850 3,810 3,530
29| 4,700 3,500 - 1,800 | 15,900{ 33,700} 23,800 7,450 3,810| 3,530
30| 4,700 - 5,650 | 16,500| 36,300 21,40C| 7,070 4,100 3,530
31{ 4,700 - - 3,810 - 35,000 - 6,330 | 4,100 -
Note.--Stage-discharge relgtion affected by ice Nov. 28 to Mar. 4.
1898-99
Da, 30*. . Nov. Dec Jan, Feb. Mar. Apr. May June July Aug. Sept.
1| 3,810 5,330 4,100 12,300| 29,200} 40,400 10,500 6,330
2| 4,100 5,330| 4,100 12,300| 29,200 39,000| 10,500 5,990
3| 4,400 5,330| 4,100 3,000 3,500} 11,400| 30,400 37,600 10,000} 5,990
4| 4,400{ 5,330 4,100 ‘ 10,900| 33,700 36,300 10,000 5,990
5| 4,400 5,650| 4,100 | 11,400| 35,000 35,300 9,110 5,650
2,500
6{ 4,400| s5,650| 4,100 5,000} 10,900| 35,000 35,600 9,110| 5,650
7! 4,400( 5,330| 4,100 7,000| 11,400] 35,000 | 33,000| 8,670 | 5,650
8| 4,400| 5,330 3,500 8,000 11,800 34,400 | 31,800 | 8,670 | 5,650
9| 4,400| 5,330 9,500| 13,800| 33,700 | 29,800 | 8,250 | 5,650
10| 4,700( 5,330 11,000 16,500 | 33,000 | 28,500 | 8,670 | 5,650
1| 4,700| 5,330/} 3,500 12,000 19,200 | 32,400 | 26,700 | 8,670 | 5,330
12| 4,700 5,010 13,000 | *20,900 | 31,800 | 26,100 { 9,110 | 5,330
12| 4,700 5,010 3,500 14,000 | 22,000 | 31,100 | 24,900 { 9,550 | 5,330
14| 4,700{ 5,010 15,000 | 22,600 | 32,400 | 23,800 | 9,550 | 5,330
15| 5,010 5,010 0o 15,000 | 22,000 | 32,400 | 23,200 | 9,110 | 5,330
3,5
16| 5,010{ 5,010 14,400 | 22,000 | 33,000 | 22,000 | 8,670 | 5,330
17| s5,010{ 5,010 L 13,300 | 21,400 | 35,000 | 20,900 | 8,670 | 5,330
18| 5,010( 5,010 4,000 |3 4,000 12,300 | 20,300 { 37,000 | 19,800 | 7,850 | 5,330
19| 5,010| 5,010 12,300 | 19,800 | 38,300 | 18,600 | 7,850 | 5,650
20| s5,010| 3,270 8,670 | 20,300 | 39,000 | 17,500 | 7,450 | 5,650
21| 5,330| 2,580 10,000 | 20,900 | 39,700 | 17,000 | 7,450 | 5,650
22| 5,330 2,370 10,900 | 21,400 | 39,700 {15,900 | 7,450 | 5,650
23| 5,330 2,370 L 4 500 11,800 | 21,400 | 39,000 {15,400 { 7,070 | 5,650
24} 5,330| 3,030 4 11,800 | 21,400 |398,700 14,400 | 7,070 [ 5,330
25| 5,330 3,270 3,500 12,300 | 22,600 [41,100 [13,800 | 6,690 | 5,010
26| 5,650| 3,270 12,300 {24,900 |43,900 [13,300 | 6,690 | 5,010
271 5,650t 3,030 13,300 | 28,500 {46,000 {12,800 | 6,690 | 5,010
28| 5,650 2,800 3,500 13,800 {29,200 [45,300 12,300 | .6,690 | 5,010
29} 5,330 3,030 ’ - 13,800 |29,200 |43,200 |11,400 | 6,890 5,010
30| 5,330| 5,330 - 13,300 {29,800 {41,800 |10,900 | 6,690 | 5,010
31| 5,650 - - - 29,800 | - 10,500 | 6,330 -

Note.--Stage-discharge relation affected by ice Dec. 8 to Apr. 15.
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Discharge, in second-feet, of Missourli River at-Fort Benton, Mont., 1890-1918, 1948-49--Contlnued
1899-1900
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| s5,010{ 6,330 5,630
2| 4,700{ 5,990 5,990
3| 4,700| 6,330 5,990[y 4,000 5,000{¢ 7,000(p14,000|¢ 25,000} 7,000 * 3,000
41 4,700 6,690 5,650
5| 4,700{ 6,330 | 5,330
6| 4,700 6,690 | 5,330
'é 4,783 6,690 o |
4,7 6,690 8,500 |¢ 9,000(p17,000|p23,000|f 5,500
s| slowo| sles0 Jf 0% ( ’ ’ ’ ’
10| 4,700 6,690 U
4,000
11 4,700| 6,690
12{ 5,010 5,330
13 5,010| 6,330 5,500 > 9,000 23,000 |#18,000 | 4,500
14! 5,330/ 6,690
15| 5,330, 6,330
L 4,500 L 8,500 } 2,700 [ 3,500
16| 5,650 6,690 r
17} 5,990 6,690
18 5,990| 6,690 28,000}f 14,000 .
18! 5,990 6,690
20| 5,990 6,330
> 7,000
21| 5,990 6,330
22 5,990 6,330
23| 6,330; 6,330 [4 5,000 10,000 11,0000( - o0
24| 6,330 6,330 ,
25| 6,690 6,330 , 5,500
4,500 26,000
26 7,450{ 6,330 ’
27| 7,850{ 5,990 12,000
28| 7,450{ 5,990 , 9,000 4,000
29| 7,070 5,990 || 4-909) - 7’5°°J i
30| 7,070] 5,990 -
31 7,07 - - - - -

Note.--No gage-height record Jan. 1 to Sept. 30; discharge computed on basis of weather records
Stage-discharge relation affected by ice Dec. 7-31.

and records for station at Townsend.

L ]
1900-1901
Day| Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4,700| 12,800| 26,100 10,900| 2,800 2,170
2 4,400{ 13,300| 26,100{ 10,000| 3,030| 2,170
3 pas,000 4,400| 15,400| 24,900{ 9,550| 2,800} 3,030
4 4,400| 24,900| 23,800{ 9,110| 2,580| 2,800
5 4,400| 28,500/ 22,600| 8,670| 2,580| 2,580
bb2,500 [303,000 [pb5,000
[ . 4,400| 27,900 21,400 8,250 2,580| 2,580
7 4,400| 26,700| 20,300| 7,450| 2,580| 2,580
8 La4,500 4,400| 24,900 18,600 7,450| 2,580| 2,580
9 4,700{ 23,200| 17,000| 8,250| 2,580| 2,580
10 4,400| 22,800| 17,000] 7,450| 2,580| 2,580
¥ad,500
11 4,400{ 20,900| 18,500| 7,070| 2,580 2,580
12 ;}bs,ooo 4,700| 19,800| 15,900| 6,690 2,580 2,580
13 4,700| 20,300| 15,400} 6,330| 2,370| 2,580
14 5,990 | 4,700{ 20,900 14,900| 5,990| 2,3707 2,580
15 . 5,650 | 5,010| 21,400 14,400| 5,890 2,370 | 2,580
a4,500 3,500
16 5,330 | 5,010| 22,000 14,400| 5,650 | 2,170 | 2,580
17 5,330 { 5,330 23,200{ 13,800| 5,330| 2,170{ 2,580
18 5,330 | 5,330 26,100} 13,300{ 5,330 2,170 | 2,800
18 Sb4 ,000 5,330 5,330 | 28,500 13,300| 5,010{ 2,170} 2,800
20 5,330 | 5,330 28,800{ 12,800 | 4,400 2,170 | 2,800
%a.3,500 (b 5,000 .

21 5,330 | 5,990 29,800 12,300 | 4,100| 2,170 | 2,800
22 - 5,010 | 6,690| 29,800 11,800 | 4,100| 2,170 | 2,800
23 03,000 | 5,010 7,450 | 30,400 | 11,800 3,810| 2,170 | 3,030
24 5,010 | 8,670| 30,400 { 11,400 | 3,530 | 2,170 | 3,030
25 5,010 | 9,110 | 29,800 | 10,900 | 3,270 | 2,170 { 3,030
26 4,700 | 10,000 | 29,200 | 11,400 | 3,550 | 2,170 | 3,270
27 3,810 }b-’:,SOO 4,700 | 10,9001 27,900 | 11,400 | 3,270} 2,170 | 3,270
28 6,000 § 4 opp | 35530 4,700 | 10,900 | 27,300 | 21,400 | 3,030 | 2,170 | 3,530
29 ’ 3,530 - 4,700 | 11,400 26,700 | 10,900 | 3,030 | 2,170 | 3,530
30 3,530 - 4,700 | 11,800 | 26,700 | 10,900 | 2,800 | 2,170 | 3,530
31 - 3,530 - 4,700 |« - 26,700 - 2,800 | 2,170 -

a No gage-helght record; discharge computed on basis of weather records and records for station
at Townsend.
b Stage-discharge relation affected by ice.
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont.,

1890-1918, 1948-49--Continued

1901-2
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 3,530 3,530 4,100 3,530 3,530 6,690{ 27,300| 11,8n0| 5,330 3,030
2| 3,530 3,530| 4,100| 3,530 3,530 7,070/ 29,800( 11,800| 5,010( 3,030
3| 3,530 3,530[ 4,100 3,530 3,530/ 7,070| 30,400 15,900| 4,700( 3,030
4| 3,530 3,530 4,100| 3,530 3,270 7,070| 29,200( 14,400| 4,400 2,800
5| 3,530 3,810\ 4,100 3,530 3,270 7,450| 27,300| 15,900 4,100( 2,800
6| 3,530 3,810\ 4,100 3,530 3,270 7,450| 26,700( 14,900| 3,810[ 3,030
7| 3,530 3,810| 4,100 3,810 3,530 7,450 23,800| 14,900| 3,810( 3,030
8| 3,530 3,810 4,100| 4,100 b3,500 | 3,530| 7,850| 22,000| 14,900| 3,530| 3,030
9| 3,530 3,810 3,810{ 4,400 3,530 7,850| 20,300| 14,900| 3,530 3,030
10| 3,530 3,810 3,530| 4,700 25.000 3,530\ 8,250| 20,300| 14,900 3,270| 2,800
11| 3,530| 3,810 2,800| 4,400|f 5,810| 8,250| 20,300| 13,800| 3,030| 2,800
12| 3,530[ 3,810{ 2,800| 4,400 3,810 9,110| 20,300 12,800 | 3,030 | 2,800
13| 3,530, 3,810{ 2,580| 4,100 4,100 9,550| 20,300 11,800 | 3,030 2,800
%g 3,530 3,810 2,580 3,810 3,810} 10,500| 20,900 | 11,400 | 3,030 | 2,580
3,530| 3,810| 2,370 3,530 3,810| 13,300 20,900 | 10,900 | 3,030 | 2,580
16| 3,530| 3,810 2,370| 3,530 3,530} 3,530 18,100 20,300 | 10,500 | 3,030 | 2,370
17| 3,530| 3,810 =z.370| 3,030 3,530 | 3,530| 20,300 | 20,300 | 10,000 | 3,030 | 2,570
18 3,530 3,810| 2,580| 2,580 3,530 | 3,530 21,400{ 19,800| 9,550 | 2,800 | 2,580
%g gggg g,gig g,ggg g,ggg g,gig 3,530| 22,6001 18,600 | 9,550 | 2,580 | 2,580
B s , B , 3,810 23,200 18,100 | 9,110 2,580 | 2,800
21} 3,530) 4,100 2,580( 2,370 3,8101 4,100( 26,100{ 15,900 | &,670| 2,580 [ 3,030
221 3,530 3,810 =2.580| 2.370 4,100 | 4100| 31,800 | 14,900 | 8,250 | 2,800 | 3,030
23| 3,530 3,810] 2,800 4,100 4,400 29,800 | 13,800 | 7,850 | 2,800 | 3,030
gg gggg g,g%g 2;238 o i,%gg 5,010 26,700 | 12,800 | 7,850 | 2,800 [ 2,800
s , 13,500 4, 5,990 | 24,900 | 12,800 | 7,450 | 3,030 | 2,800
26! 3,530| 4,100( 3,530{ly> 500 3,810 6,690 | 22,600 | 12,800 | 7,070 | 3,030 | 2,800
27| 3,530| 4,100 3,530( "’ 3,810 5690 | 22,000 | 12,800 | 6,690 | 3,270 | 2,800
28 3,530 4,1001 3,810 3,5301 5,690 | 22,600 12,300 | 6,690 | 3,270 | 2,800
29 5.538 4,1004 4,100 - 3,530 | 6,690 | 23,800 | 11,800 | 6,330 | 3,530 | 2,580
gg 2’?20 3,810 g,gég - g.ggg 6,690 | 25,500 [ 11,800 | 5,990 | 3,270 | 2,580
s - , - s - 26,700 - 5,650 | 3,270 -
b Stage-dlscharge relation affected by lce.
.
1902-3
Day| Oct. Nov. Dec. |. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 2,800 9,550| 10,500| 18,100 14,900} 5,650 3,030
2| 3,030 10,000} 10,500| 20,900! 14,900| 5,990 2,800
3| 3,270 10,000 10,000} 23,200] 15,900; 5,650| 2,580
4| 3,330 9,110{ 9,110| 24,300 17,000{ 5,330| 2,580
5| 3,530 7,850\ 9,110 26,700} 18,100 5,330| 2,580
\ 4,000 \ 3,200
6| 3,530 ’ . 7,070 9,110{ 27,900} 17,000 5,330 2,800
7| 3,810 6,330 9,110| 28,500| 16,500 5,010 2,800
8| 3,530 5,9¢0| 9,550| 29,800 15,900| 4,400 | 2,580
9| 3,530 5,650| 10,500 30,400 | 15,400 | 4,400 | 3,030
10| 3,530 5,650| 10,000{ 30,400 | 14,400 | 4,400 | 3,030
11| 3,810 5,650( 16,500 29,200 | 13,800 4,400 | 3,030
12| 3,810 5.990| 10,500 | 28,500 | 13,300 | 3,810 | 3,530
13| 3,810f% 4,300 6,330| 10,500 | 28,500 | 12,800| 3,810 3,530
14| 3,810 6,330| 10,500} 28,500 11,800} 3,530 | 3,530
15| 3,810 5 6,690 | 11,400 | 28,500 | 10,900 | 3,270 | 34810
3,500{} 4,000} 3,500
16| 3,810h . ! ’ ’ 6,330| 12,300 | 27,300 | 10,500 | 3,530 | 3,530
17| 3,810 6,330| 13,300 | 26,700 | 10,000 | 3,530 | 3,530
18| 3,810[ 5,000 6,330 | 14,900 | 26,700 | 9,110 | 3,270 | 3,530
19| 3,810 4.000| 623301 15,900 26,100 | 8,250 | 3,050 | 3,530
20| 3,810 4 6,330 | 15,400 | 25,500 | 7,850 | 3,030 3,270
21| 3,810 65,3301 15,400 | 24,300 | 7,850 | 3,030 | 3,270
22| 3,810 6,690 | 15,400 | 22,800 | 7,850 | 3,270 | 3,030
23| 3,810/% 4,500 7,070| 15,400 | 22,000 | 7,850 | 3,530 | 3,270
24| 3,810 7,450 14,900 | 20,900 [ 7,450 { 3,530 | 3,270
25| 3,810 7,850 | 14,400 | 19,800 | 7,070 | 3,530 | 3,530
26| 3,810 6,250 13,800 | 19,200 | 6,690 | 3,270 | 3,530
27| 3,810 8,670 { 14,400 | 18,600 | 5,990 [ 3,530 | 3,530
28| 3,810/% 3,700 6,330 | 9,110 | 15,400 | 18,100 | 5,330 | 3,530 | 3,810
29| 3,810 - 9,110 | 10,000 | 15,900 | 17,000 | 5,010 | 3,530 | 3,810
30| 4,100 - 10,500 | 10,500 | 16,500 | 15,900 | 4,700 | 3,270 | 3,530
31| 4,100 - - 9,550 - 17,000 | - 5,990 | 3,270 -

Note.--No gage-height record Nov. 1 to Mar. 1b; di.charge

ords, weather records, and r4cords for station at Cascade,
ice Mar. 18-27.

computed on basis of power plant rec-
Stage-discharge relatlon affected by
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1890-1918, 1948-49--Continued

R 1903-4
Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 3,810 5,990 17,000( 25,500| 14,900{ 5,650 3,810
21 3,810 5,990 17,500 24,900 14,900 5,330| 3,810
3 2,100 > 6,000[> 4,500 4,500|8 5,500 5,990 17,500{ 25,500| 14,400| 4,700 3,810
4| 4,100 7,450( 17,500| 26,100| 14,400 5,010| 3,810
5 4,400 4,500 9,110 17,000 26,700 13,300 5,010 3,810

4 El
6 4,400 8,250 17,000{ 27,300{ 13,300} 5,010 3,530
7 4,400 7,070} 17,500| 27,300{ 12,800| 5,010| 3,270
81 4,400 5,000 6,690| 18,100| 26,700 11,400| 4,700! 3,270
9 4,400 6,690| 18,100 26,100| 10,%00| 4,700| 2,800
10 4,400 6,330 17,500| 25,500| 10,500| 4,700 2,800
> 5,000[> 4,000[> 7,000
11 4,700 6,330 17,000 24,900{ 10,900 4,700| 2,800
12 4,700] 7,850} 16,500| 24,900| 10,900 5,010 2,800
13 4,706y 4,000[% 4,000 8,670} 16,500| 24,300| 11,400 5,010| 3,030
14 5,010 9,110} 16,500| 23,800| 10,900| 4,700{ 3,030
15 5,010 10,000{ 16,500( 23,200({ 10,000{ 4,400( 3,030
16 4,700 11,800 15,900| 22,600| 9,550| 4,400| 3,030
17 5,010 12,300{ 15,900{ 21,400| 10,000} 4,100| 3,030
18 5,0101% 3,000[p 5,000 L 4,500(3 6,000| 11,400{ 16,500| 21,400( 10,000 4,100 3,270
19 5,010 10,900| 17,500{ 21,400} 9,550, 3,810 3,270
20 4,700 £.000 10,900{ 18,100| 21,400 9,110( 3,530| 3,270
4 s :
21 4,700] 10,900( 19,200{ 21,400( 8,670 3,530 3,270
22 4,700 1,800| 20,300| 21,400| 7,850 3,270 | 3,270
23 4,700 5,000 5,000| 12,800( 22,600| 21,400 8,670| 3,530 3,270
24 4,700 13,800| 25,500 20,900| 8,250| 3,530 3,270
25 4,700, 13,800( 27,300 20,900( 7,850( 3,530{ 3,270
6,000 5,000 ;

26 4,700 ’ 13,800| 26,700| 19,20¢| 7,450| 3,530 3,270
4,700 4,500] 14,400} 27,300/ 18,100| 7,450 3,530| 3,270
28| 4,7005 6,000 4,500 ’ 15,400{ 27,300{ 17,500| 7,070 3,530| 3,270
29 4,400 = 15,900| 27,300 16,500| 7,070| 3,530{ 3,270
30 4,400 - 5,650| 16,500| 26,700] 15,400 6,330} 3,530| 3,270

31 4,700 - - 6,330 - 26,700 - 5,650 3,810 -

Note.--No gage-height record Nov. 1 to Mar. 15; discharge
ords, weather records, and records for statlon at Cascade.

computed on basls of power-plant rec-
Stage-discharge relatlon afrfected by ice

Mar. 16-29,
1904-5

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

1| 3,270 4,100| 5,650| 6,690| 12,800

2] 3,530 4,100| 5,650] 7,450 12,800

3| 3,530 5,000{} 3,000 4,100| 5,650| 8,250 12,300

4! 3,810 4,100 5,650| 9,110| 12,300 .

5| 3,810 4,100| 5,650| 9,550 11,800

6,000

6| 3,810 4,100| 5,650| 9,510 | 10,000

7! 3,810 1 4,100| 5,650| 10,500 | 9,550

8 3,810 4,500 3,500 4,100| 5,630 12,300 | 9,110 |3 3,500 2,600
9i 3,810 J 4,100| 5,330 13,800| 8,670

10| 3,810 4,100 | 5,330 | 14,900 | 8,250

b 4,900

11| 3,810 4,100| 5,330 15,900 | 8,250

12| 3,810 4,100} 5,650 ) 15,400 | 6,330

13| 3,810 %,000{p 3,000(% 4,500( 4,100| 5,650 |15,400| 5,990

14| 3,810 J 4,100| 5,650 | 14,900 | 5,650

15| 3,810 5,010 | 5,650 | 13,800 | 5,010

4,800

16| 3,810 4,70¢| 5,010} 5,650 |13,800 | 4,700

17| 3,810 ] 5,330 | 5,010 | 4,330 |13,300| 4,700

18| 3,810 4,000} 4,000| 5,010 5,010 | b,330|13,300 | 4,400 |33,000 2,500
19| 3,810 5,010{ 5,010 | 5,330 | 13,300 | 4,400

20| 3,810 5,010 | 1,010| 5,990 | 13,300 | 4,400

21| 3,810 0,010 | 5,530 | 5,990 | 11,400 | 4,100

22| 3,810 5,010 | 5,350 | 6,330 {11,400 | 3,810

23 3,810 3,000 5,000| 5,010§ %,330| 6,890 [10,500 | 3,810 2,300
24| 3,810 5,010 | 5,330 | 6,690 [10,000 | 3,530

25| 4,400 5,010 | 5,330 | 6,330 }10,000 | 3,810

26| 4,400 p 4,000 5,010 | 5,330 | 6,330 {10,000 | 4,100 2,800

27| 4,700 6,000 5,010| %,330 | €,330 | 9,110 | 3,530

28| 4,700 4,700 | 5,330 | 6,330 | 9,550 | 3,530 > 2,200
291 4,700 4,000 - 4,100 | 5,330 | 6,330 {12,800 | 3,530

30| 4,700 - 4,100 | 5,330 | 6,330 |12,800 | 3,530

31| 4,700 - - 4,100 - §,330 - 3,530 -

Note.--No gage-helght record Nov. 1 to Mar. 15; discharpe computed on ba: is of power plant rec-
ords, weather records, and records for station at Cascade,

Sept. 30; discharge computed as explained for no gage-helght record.

Doubtful gage-height record Aug. 1 to
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-439--Continued

1905-6

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 7,070 9,110] 18,600| 12,300| 3,270|{ 3,030
2 7,070| 9,110| 17,500| 10,000| 3,270 3,030
3[4 2,200)p 3,500y 3,500[} 3,000 7,070| 9,110| 17,500| 9,110| 3,030 3,030
4 7,070| 9,110| 17,500| 8,250| 2,800 3,530
5 7,070| 9,110| 17,000{ 8,000| 2,800 3,530

> 4,500
6 : 7,070{ 9,550| 17,500{ 8,000 2,800 | 3,530
7 ‘ 6,690| 10,000 17,500 8,000 | 2,800 | 3,530
gy 2,400l 3,700[% 4,000 . b 3,500 6,690; 10,000 18,100] 8,000( 2,800| 3,530
9 6,690| 10,500 | 18,600 8,000 | 2,800 3,530
10 6,690| 10,500| 18,100{ 7,000| 2,800 3,530
\ 3,500
11 6,690| 10,500} 18,600 5,990| 2,580 3,530
12 6,690( 10,500 18,600 5,990 2,370 3,530
13[4 2,600} 4,000 6,690| 11,400 | 18,600| 5,990 | 2,370 3,530
14 6,690| 11,800| 18,600 | 5,990 | 2,370 3,530
15 5,690 11,800} 18,100| 5,990} 2,370 | 3,530
> 3,500
16 ’ 6,330| 11,800 18,600| 5,990 | 2,370 | 3,530
17 6,330} 12,800 19,800 | 5,990 | 2,370 | 3,530
18} 3,200/ 4,300 > 4,500 6,300} 12,800 19,800 | 5,650 [ 2,170 | 3,530
19 §,300| 12,800 19,200 5,650 [ 2,170 | 3,530
20 §,300{ 12,800 19,800 | 5,650 | 2,170 | 3,530
3,500[p 3,000

21 ’ 6,600 12,800 19,800 5,650 | 2,170 | 3,530
22 7,070] 12,800 | 19,800 5,650 | 2,800 [ 3,530
23 4,500] b 5,000| 7,450] 12,300 18,100 5,650 | 2,800 3,810
24 7,850 11,800 | 18,100 | 5,650 | 3,030 | 3,810
25 > 5,000 8,250 11,400 | 18,100 | 5,550 | 3,030 | 3,810
26 |p 3,500 8,670 11,400 | 14,900 [ 5,330 | 3,030 3,810
27 9,110} 11,800 | 14,400 | 5,330 | 3,030 | 3,810
28 3,000 £.000 7.000| 9s110] 12,800 13,800 | 5,010 | 3,080 | 3,530
29 ’ - ’ 9,110 | 14,400 | 13,300 [ 4,700 | 3,030 | 3,530
30 - 9,110| 16,500 | 12,800 | 4,400 | 2,800 | 3,530

31 - - - 18,600 - 4,100 | 3,030 -

Note.--No gage-height record Nov. 1 to Mar. 15; discharge computed
Doubtful

ords, weather records, and records for station at Cascade.

Apr, 18-21, July 5-10; discharge computed as explained for no gage-height record.

relation affected by ice Mar, 15-31,

on basis of power-plant rec-
gage-helght record Oct.

1-31,
Stage-dlscharge

1906-7
Day} Oct Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1{ 3,530 7,070{ 10,900( 20,900f 44,600 14,900( 6,330
2| 3,530 7,070} 10,900| 20,900 43,900| 14,400 6,330
3{ 3,530 3,500 3,000 7,450| 10,900} 21,400} 39,700| 14,400} 6,330
4( 3,530 I 7,450| 10,000| 27,300| 29,000| 12,300} 6,330
5| 3,530 7,450| 9,550{ 27,900| 37,600 11,800} 6,330
» 3,000
6| 3,530 7,850 9,550| 27,900{ 37,000| 11,400 | 6,690
7| 3,530 7,850 9,110| 28,500 35,000 11,400 | 6,690
8| 3,530 4,000 [} 5,500 7,850| 9,110 29,200( 35,000| 9,550| 6,330
9( 3,530 7,850{ 9,110| 31,100| 35,000 | 8,250 | 6,330
10} 3,530 7,850{ 10,500| 31,100| 35,000 | 7,450 | 6,330
\ 4,000 5> 3,000
11} 3,530 7,850| 10,900 30,400 33,700 8,670 | 6,330
12| 3,530 7,850| 11,800} 30,400 | 27,900 | 8,670 [ 6,330
13| 3,530 7,850{ 12,800 | 31,100 | 23,200 | 8,250 | 6,33Q
14| 3,530 9,110{ 12,800 | 31,800 | 22,000 | 8,250 [ 6,330
15| 3,530 9,110| 12,800 | 31,800 | 22,000 | 8,250 | 6,690
| 2,500 | 5,500
16| 3,530 6,690 | 10,000| 14,400( 31,100 | 22,000 | 8,250 | 6,690
17| 3,530 6,690 | 10,900 15,400 | 31,100 | 22,000 | 8,250 | 6,330
18| 3,530 3,500 6,690 | 11,800] 18,600 | 29,800 | 22,000 | 8,250 | 5,990
19| 3,530 7,450 | 12,800 18,600 | 29,200 | 23,800 | 7,850 | 5,990
20| 3,530 6,690 | 12,800 | 18,800 | 29,200 | 22,600 | 6,690 | 5,990
21| 3,530 7,450 | 13,300} 19,800 | 28,500 | 24,300 | 6,690 | 5,850
22 3,530 8,250 | 13,300 21,400 | 28,500 | 25,500 [ 4,700 | 5,650
23| 3,530 3,500 |» 5,000 | 8,670 | 13,300 | 23,800 | 35,600 | 22,000 | 4,400 | 5,850
24| 3,530 10,000 | 11,800 | 23,800 | 46,800 | 19,200 | 5,650 | 5,330
25| 3,530 10,200 | 11,800 | 24,300 | 47,500 | 17,500 | 4,4C0 | 5,010
$3,000 L 4 000
26| 3,530 ’ 10,000 | 11,800 | 24,300 | 47,500 | 16,500 | 4,400 | 5,010
3,530 4,500 | 9,110 | 11,800 | 24,300 | 46,800 | 14,400 | 4,400 [ 5,010
28| 3,530 3,000 8,670 | 11,800 | 23,200 | 46,000 | 14,400 | 4,400 { 5,010
29| 3,530 ’ - 7,850 | 11,800 | 22,600 | 46,000 |15,900 | 4,400 | 5,010
30| 3,530 - 7,070 | 10,900 | 20,900 | 45,300 [15,900 | 4,400 | 5,010
31| 3,530 - - 7,070 - 20,900 - 15,400 | 4,400 -

Note.--No gage-helght record Nov. 1 to Mar.

15; discharge

ords, weather records, and records for statlon at Cascade.

computed on basis of power plant rec-



Discharge, in second-feet, of Missouri River at Fort Benton, Mont.,

MISSOURI RIVER MAIN STEM

3l

1890-1918, 1948-49--Continued

1907-8
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5,990{ 8,670 3b,300] 32,500| 8,800 5,300
2 5,990 7,850/ 43,200| 32,500( 8,030 5,300
3 rds,ooo a4,500 {pa2,500 6,690, 7,850| 47,500| 30,700| 7,660 5,300
4 6,690| 7,850| 49,000f 30,100| 6,950 5,610
5 6,690 8,250] 58,700| 28,900 6,600 5,610
. »a5,000
6 5,650| 10,000}106,000( 28,300| 6,600 5,610
7 5,010/ 10,000|107,000| 27,700} 6,600 5,610
813 47,000 } 25,000 |3 25,000 |»a3,500 5,010/ 10,500} 84,500| 27,100{ 6,600 5,610
9 5,010/ 11,800| 71,2C0[ 27,100 6,600 5,610
10 5,010| 12,300|d66,400| 25,300| 6,260 | 5,300
11 5,010| 12,300|d61,000| 22,400| 6,260 5,300
12 5,010} 13,800|d56,800| 20,800| 5,930 5,300
13 24,500 Las,000| 5,010/ 15,900]a55,200( 18,600 5,300 5,300
14 5,010] 17,500/d53,600| 16,900 5,300 5,300
15 5,330{ 15,400(d52,800{ 16,900 5,300 5,300
> d6,000(} a5,500 ?ad,500
16 6,690| 31,100f 13,300/d52,000} 15,900} 5,300 5,300
17 6,690 26,700] 12,800|d51,200( 14,900| 5,930 5,000
18 \ a4,000 7,850 | 14,900] 12,800[d50,500| 15,400{ 5,610 5,000
19 7,070} -13,300( 11,400(d49,800] 15,400| 5,300 5,930
20 7,070| 12,800| 11,400d48,200| 14,900| 5,300 6,260
21 7,070} 12,800| 11,400|d47,500| 14,400| 5,300 6,260
22 7,450 12,800| 11,400| 44,700| 13,400} 5,300 6,600
23 (1 a7,000 24,000 7,450 13,300 11,400 44,700| 12,100( 5,000 6,600
24 ’ 5,990! 13,300| 11,800 44,000| 11,700| 5,000 6,950
25 5,990 11,800| 11,800 42,000 11,700| 5,300 6,950
\ a5,000 »

26 a4,500 5,330 | 11,800( 11,800 40,700| 11,300} 5,300 6,950
27 5,330 10,000 13,300{ 38,800| 10,800| 5,000 6,600
28 5,330| 9,110| 23,800{ 36,800| 10,000 | 5,000 6,600
29 |f 95,000 5,330 9,110| 27,900} 3¢,900| 9,600 5,000| §&,600
30 - 5,990 9,110} 26,700| 33,700} 9,600 5,000 6,600
31 - - 5,990 - 27,300 - 9,200 | 5,000 -

a No gage-height record; dilscharge computed on basls of power-plant records, weather records, and
records for statlon at Cascade.
d Doubtful gage-helight record; discharge computed as explalned in footnote a.

1908-9
Day} Oct. Nov Dec Jan. ‘| Feb. Mar. Apr. May June July Aug. Sept.
1 7,660] 9,600| 28,900| 20,800| 9,200} 4,130
2 7,660 9,600( 30,100| 19,100( 8,800| 4,130
3 7,000 5,000 T 5,000y 6,000 7,660 9,600| 30,700| 15,400 8,030} 4,130
4 7,660 9,600| 33,100| 18,600| 8,030] 4,410
5 7,880 -10,000| 34,900| 18,000} 8,030| 8,030
» 8,000 > 5,500
6 7,660| 11,300( 36,800( 19,100| 7,300( 8,800
7 7,6680| 11,300| 38,800] 25,300( 7,300|{ 8,030
8 > 3,000 7,660| 11,300| 40,000 21,300| 6,950 | 7,300
9 7,660| 13,000| 42,000| 19,100| 6,600 | 6,950
10 7,660| 13,000| 48,200 16,900 | 6,260 | 6,600
> 8,000 $ 7,000
11 7,660| 12,100| 53,600} 15,900 | 5,930 | 6,950
12 8,030| 12,100 54,400 ) 14,400 | 5,930 7,300
13 \ 7,000 4,000% 5,000({ 6,000] 8,030| 12,100 50,500 13,000 5,610 | 7,660
14 r 8,030| 12,100 46,100 | 12,100 | 5,300 | 8,030
15 8,030( 12,100 | 44,700 | 10,800 | 5,000 { 8,410
16 7,300 8,410! 12,100/ 42,000 ) 10,800 | 5,000 | 8,410
17 7,300| 8,410| 13,400 39,400 | 10,400 [ 5,000 | 8,410
18 |3 10,000 9,600 | 8,410 13,400{ 36,200} 9,600 | 5,300 | 8,030
18 9,600 8,410{ 13,400 33,700 8,800 5,300 [ 8,030
20 8,800| 8,410 13,900 33,700 | 8,030 | 5,000 | 7,300
> 8,000 > 6,000
21 8,800| 8,800 13,900 | 33,700 | 7,660 | 5,000 | 7,300
22 1 8,410| 8,800 14,400 | 36,200 | 8,030 | 5,000 | 8,030
2313 9,000 5.000 8,410 9,200 | 14,900 { 35,500 | 8,030 [ 4,700 | 8,030
24 r 7 7,660 | 9,200 18,000 | 35,500 | 8,030 | 4,700 | 8,030
25 \ 6,000 7,300{ 9,200 | 18,000 35,500 | 7,660 | £,700 | 7,660
26 7,300 | 9,200 | 22,400 | 34,900 | 7,300 | 4,410 | 7,660
27 7.300{ 9,200 | 25,300 | 28,300 | 7,300 | 4,410 { 7,300
281l g o00lp 7,000 5,000 7,300 | 9,200 | 27,700 | 20,800 | 9,200 | 4,410 | 6,950
29 ’ ’ - 7,300 9,200 | 28,300 | 19,100 | 13,000 | 4,410 | 6,950
30 - 7,300 | 9,200 | 30,100 { 22,400 | 11,300 | 4,130 | 6,600
31 - - 7,300 - 29,500 - 9,600 | 4,130 -
Note.--No gage-height record Nov. 1 to Mar. 15; discharge computed on basly of power-plant rec-
ords, weather records, and records for station at Cascade, Doubtful gage-height record Oet, 1-31;

discharge computed as explained for no gage-helght record.
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-49--Continued

1903-10
Day| Oct. Nov. Dec. Jan Feb Mar. Apr. May ‘June July Aug. Sept.
1 5,400| 14,500| 20,200| 19,100{ s5,100| 3,100| 3,220
2 6,400| 14,000| 21,300| 19,100| 4,300| 3,100| 3,220
3|, 7,000 5,000 9,000( 13,000| 22,400 18,600| 4,700| 3,100 | 3,420
4 11,000] 13,000 23,500| 18,600 4,600 | 3,000| 3,320
5 11,500| 12,500 22,400 | 18,000| 4,500 | 2,900 | 2,980
7,500 )
6 TR 12,000{ 12,500{ 20,800 18,000| 4,400{ 2,800 3,080
7 12,500| 13,090| 20,800| 17,400| 4,300| 2,700 | 2,930
8 3,500[% 4,000|p 5,000| 12,500{ 13,000| 19,600 | 17,400| 4,300 2,600 | 3,150
9 12,500{ 13,400 18,600 17,400 | 4,200| 2,500 | 3,810
10 12,500 13,900| 18,800 | 17,400 | 4,200 | 2,500 | 4,050
L 7,500
11 12,500 14,400| 19,600 | 16,400| 4,200 2,800 | 4,210
12 12,000| 14,900| 19,600 15,400 | 4,300 | 2,600 { 4,330
13 + 7,000 11,500| 15,400 20,200 | 14,500 | 4,400 | 2,800 | 4,500
14 11,000 16,400| 21,800 | 13,500 | 4,300 | 2,600 | 4,440
15 10,800 16,400| 23,500 | 12,800 | 4,200| 2,600 | 4,470
5,000
16 g 10,800| 16,400 23,500 12,000 | 4,100| 2,600 | 4,470
17 10,800 15,400 | 22,400 | 11,800 | 3,900 | 2,560 | 4,380
18 6,500 4,500{} 4,500| 10,800| 15,400 22,400 11,500 | 3,800 | 2,680 | 4,440
19 I 10,800 15,400 22,400} 11,000| 3,700 | 2,740 | 4,610
20 10,800 15,400 22,400 | 10,500 | 3,600 | 2,770 | 5,240
21 12,100| 15,400/ 21,800 | 10,000| 3,500 | 2,560 | 4,910
22 12,100| 16,400} 20,800 | 9,200| 3,400 2,770 | 4,730
23 4,000| 12,100( 16,900 19,600 | 8,600 [ 3,300 | 2,700 | 5,030
24| 7,000 13,000 16,900 19,600 8,000 3,300 | 2,840 | 5,060
25 L 15,000 | 17,400| 19,100| 7,400 | 3,200 | 2,880 | 4,970
5,500)
26 ’ 4,000} 5,400 4,500 13,900 18,000| 19,100 | 6,900 | 3,100{ 2,790 | 5,180
27 4’ 200| 13,900 18,600| 19,100 | 6,400 3,100 | 2,720 | 5,180
28 T 800| 13,900| 19,100| 19,100 | 6,000 [ 3,100 | 2,910 | 4,730
29 #8991 147900 19,600 19,100 5,700 | 3,100 | 2,960 | 4,100
30 T | 14,900} 197600 | 19,700 | 5,400 | 3,100 | 2,960 | 4,020
31 - T | 14,900 = 19,100 - 3,100 | 3,180 -

Note.--No gage-helght record Nov. 1 to Mar. 14; discharge
ords, and records for statlons at Toston and Cascade,
1-6, June 13 to Aug, 16; discharge computed as explalned for no gage-height record.

computed on basls of power-plant rec-

Doubtful gage-helght recerd Oct, 1-31, Apr.

1910-11
Day| Oct. Nov. Dec. Jan Feb Mar. Apr. May June July Aug, . Sept.
1 3,830 5,240] a5,200 6,950 7,660| 15,900| 18,000 3,860 3,350
2| 4,210 4,670| 5,180 6,950 7,660 16,400| 19,100 | 3,860 3,350
3 4,670 4,730 5,210 % a2,500|pa4,000 |>a4,000 6,950 8,030 16,400 15,900 3,860 3,350
4| a5,000( 4,790 5,210 7,300| 8,030| 16,900 | 15,400 | 3,600 3,350
5| a5,300| 5,120| 5,150 7,300 8,030| 21,300 | 14,400 | 3,500 3,350
6| a5,300{ 4,880| 5,150 7,300| 8,030 23,500 | 13,400 | d4,000 3,350
7| 25,000 5,270 4,330 7,300| 8,800 | 24,100 | 14,400 | 5,000 3,860
8| a5,000 5,270 5,210 |3a3,300(4 a4,500 [Ya4,500 7,300 8,800 | 25,300 | 14,400 4,410 4,410
9| a5,100 5,610 5,210 7,300 8,800 | 27,100 | 13,000 4,410 4,410
10 4,910 5,550 5,210 7,300| 10,000 | 28,900 | 12,600 4,410 2,860
11| 4,910 5,520 7,300{ 12,600 | 29,500 { 11,700 | 4,410 2,860
12| 4,670 5,520 7,300 | 13,000 | 29,500 | 10,800 ; 4,700 2,860
13 4,790 5,210 {5 a2,500 a7,500 7,300| 13,000 | 30,100 | 10,400 4,700 2,860
14 4,730 5,210 6,950 | 12,600 | 30,100 | 10,000 4,700 3,100
15| 4,670 4,910 6,950 [ 12,800 | 31,300 | 9,600 | 4,700 3,100
16 4,790 4,760 6,600 [ 12,600 | 31,300 9,200 4,700 3,860
17| 4,880 4,610 6,600 | 14,400 | 31,300 | 7,660 | 4,700 3,860
18 4,910 4,610 [>a3,000 d8,500 | 6,600 | 15,400 | 31,300 6,260 4,700 3,880
19| 5,240 4,610 . 6,600 | 13,400 | 31,300 | 5,610 | 4,700 4,410
20 5,640 500 4,330 a4,000 6,600 d11,000 | 31,900 5,300 4,700 4,410
bas,
21 5,580 4,330 6,600 8,800 | 31,300 5,000 4,700 4,410
22| 5,490 4,330 47,500 | 6,600 [ 5,300 | 30,100 | 5,000 | 4,700 | 4,410
23] 4,670 4,050 |»a3,500 6,950 5,000 | 28,300 4,700 4,130 4,410
24 5,090 4,050 7,300 | 6,950 9,600 | 28,300 4,410 3,860 4,410
25| 5,640 4,050 7,300 | 6,950 | 13,000 |27,100 4,130 3,600 4,410
26| 5,710 3,780 7,300 | 7,300 | 13,400 26,500 | 4,130 | 3,100 | 4,410
27 5,710 35,780 7,300| 7,300 (13,400 |25,300 4,130 3,100 d4,500
28] 5,870 3,280 4,000 7,300 7,660 |13,400 |24,700 4,130 143,100 d4,500
291 6,060 3,280 {(9% - 6,950 | 7,660 115,400 |21,300 3,860 14d3,600 d4,500
20| 6,130 3,520 - 6,950 | 7,660 [15,900 {20,800 | 4,130 | 3,600 | d4,500
31 6,030 - 3,520 - 6,950 - 15,900 - 4,130 3,350 -

a No gage-height record;

discharge computed on basis of power-plant records and records for sta-

tions at Toston and Cascade.
d Doubtful gage-helght record; discharge computed as explained in footnote a.
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Dilscharge, in second-feet, of Mlssourl River at Fort Benton, Mont., 1890-1918, 1948-49--Continued

1911-12
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8,030| 10,400} 28,300| 21,800 | 6,600 5,610
2 8,030{ 10,400 28,900 | 20,800 5,930 4,700
3 4,500]p 5,4001 5,500 ¢ 5,500} 3,500 7,660 10,400| 28,900 | 20,200 | 5,300 5,610
4 7,800| 10,400 28,900 | 19,600 [ 5,300 5,610
5 8,000( 10,800( 29,500( 19,100 | 5,300 5,610

.
6 8,030 10,800| 29,500 | 17,400 | 6,950 5,610
7 8,410| 10,800 29,500 | 16,400 7,300 5,930
8 5,000 5,200 > 3,500 » 3,700 8,410 11,300( 29,500 15,400 | 8,030 6,930
9 9,200| 11,700 | 30,100 | 14,900 | 8,030 6,600
10 9,200 13,000 | 31,300 | 13,000 | 8,030 6,600
> 4,500
11 9,600 14,900 31,300 | 10,000 | 8,030 §,600
12 9,600 | 15,400 | 31,300 9,600 | 7,300 6,950
13 5,200[3 3,500f > 4,500| 10,400} 15,900} 31,900 | 9,800 | 7,000 8,600
14 J 10,400 15,900 | 32,500 | 8,800 6,600 6,600
15 + 500 10,000 | 16,400 | 32,500 | 8,030 | 6,260 6,600
B
16 5,000| 10,000| 18,000 | 32,500 | 7,660 | 5,930 6,600
17 5,300| 10,000 | 20,200 | 33,100 | 6,260 | 5,930 | 5,930
18 (p 5,4008 4,000(% 5,000 5,000| 9,600 21,300 | 33,100 | 6,260 | 5,930 5,930
19 I 5,930| 9,600 20,800 | 33,100 | 6,260 | 5,610 5,930
20 6,950( 10,400 | 21,300 | 32,500 | 5,610 | 5,610 | 5,930
r 4,000

21 6,500| 10,800 | 22,400 | 31,300 [ 5,610 | 6,260 6,000
22 5,%610( 10,800 | 25,900 | 29,500 | 5,610 | 6,260 6,200
23 -8,000(} 4,000 5,300{ 10,000 | 29,500 | 27,100 [ 5,610 | 6,260 6,260
24 5,300| 10,000 | 30,7@®0 | 25,900 | 5,610 | 6,260 €,600
25 6,260 9,600} 30,700 | 24,700 | 5,610 | 6,260 6,500
26| 5,609 7,300| 9,600 | 30,700 | 24,100 | 5,930 | 6,200 | 6,600
27 4.000| 8-030| 10,000 | 30,700 | 23,500 | 5,930 | 6,000 6,600
28 > 7,000 = sa0ll 5,000 ’ 9,200) 10,400 ( 30,100 | 23,500 [ 7,300 | 5,930 | 6,600
29 ’ 10,800[ 10,400 | 28,900 | 23,500 | 6,950 | 5,930 6,600
30 - 9,600} 10,400 | 28,300 | 21,800 | 6,950 | 5,610 6,600
31 - - 8,410 - 28,300 - 6,600 | 5,610 -

"

Note.--No gage-height record Nov. 9 to Mar, 16; discharge
ords and records for statlons at Toston and Cascade.
Apr. 4, 5, Aug. 13, 14, 26, 27, Sept. 21, 22; discharge computed as explalned for no gage-helght

computed on basls of power-plant rec-
Doubtful gage-helght record Oct. 1 to Nov. 8,

record,
1912-13
Day| Oct. Nov. Dec Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6, 600! 10,400 15,900 40,000 24,700 7,000 4,700
2 6,600 12,100{ 15,900| 41,400 24,700 7,500 4,700
3| 6,600[} 6,000|p 5,800(p 3,500 12,600{ 15,400{ 41,400{ 25,300| 8,000 4,150
4| 6,260 10,400| 15,400( 42,600| 25,300 8,000| 3,850
5! 6,260 5 300 11,700| 15,400| 44,000 23,000| 8,000| 3,600
> 3,
6| 6,260 10,800 14,400| 44,000| 22,400| 8,000 3,600
7! 6,950 10,800 14,400] 43,30C| 22,400{ 8,800| 3,600
8| 6,600 5,200(% 2,800 11,700( 14,400| 42,600 21,800 | 8,410| 3,600
9 8,600 12,600| 14,400 42,000| 21,800 8,410 3,600
10 8,600, U 13,400} 13,900) 40,700) 19,600 8,030 3,600
\ 7,000 \ 4,500
11 13,400 13,9001 40,700 18,000 7,860 | 3,500
12 12,600 | 13,900 40,700 | 16,900 | 6,950 | 3,600
13 » 4,700(% 3,200 11,700| 16,900 | 40,700 | 14,900 | 6,950 | 3,600
14 12,600} 21,300 40,000 | 12,100 | 6,950 | 3,800
15 14,400 | 23,500 | 40,000 | 11,300 64,950 3,800
» 7,500 L 3,600
16 14,900 | 24,100 | 39,400 | 10,400 8,950 3,800
17 15,400 | 24,100 | 38,800 | 8,800 | 6,950 | 3,800
18 7,400 3,500 15,400 24,100 { 38,800 | 7,300 | 6,950 [ 3,800
19 15,900 | 24,100 | 38,800 | 6,260 | 6,950 | 4,000
20 16,900 | 23,000 | 33,800 | 5,610 | 6,600 | 4,700
» 4,200
21 18,800 { 23,000 | 38,800 5,300 6,600 5,000
22 L L 18,600 | 22,400 | 383800 | 5,300 [ 6,600 | 5,300
23 3,200 |} 5,000 [p 4,000 18,600 | 22,400 | 34,300 | 5,610 | 6,000 | 5,610
24 18,800 | 22,400 | 28,900 5,610 5,400 5,930
25 17,400 | 23,500 | 28,300 | 5,610 | 5,000 | 5,610
> 5,500[p 6,600 .
26 16,900 | 25,300 | 19,100 5,810 5,300 5,610
27 4,500 4,500 16,400 | 27,100 | 20,800 5,930 5,300 5,610
28 3,500 3,500 ’ 15,400 | 30,700 | 21,800 6,800 5,300 5,300
29 ’ ’ - 15,900 | 34,300 | 23,500 | 6,600 | 5,000 | 5,000
30 §,000( 15,900 | 37,400 [24,700 | 5,930 | 5,000 | 4,700
31 - - 7,000 - 38,800 - 6,000 5,000 -

Note.--No gage~helght record Nov. 1 to Mar. 15; discharge
ords and records for stations at Toston and Cascade.

gage-helight record,

computed on basls of power-plant rec-
Doubtful gage-helght record Oct, 11-31, Mar,
16-31, July 31 to Aug. 6, Aug. 23, 24, Sept. 6-8, 14-19; discharge computed as explained for no
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Discharge, in second-feet, of Missourl River at.Fort Benton, Mont., 1890-1918, 1948-49-~Continued

1913-14
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 5,000[ 8,030 &,600 5,610 12,100| 25,300| 13,400
2{ 5,000 8,030 6,600 5,930| 12,100| 25,300| 13,000
3| 5,000 8,410 6,600[4 4,000[% 5,200 8,000| 6,260/ 12,100| 25,300| 12,100 [ 3,800 |} 3,300
4( 5,300 8,410 6,260 6,260| 12,100| 25,300 11,000 J
5| 5,610 8,030 6,260 §,600| 13,000 | 25,300 10,400
sl 5,610 8,030 5,000 7,300| 13,400} 25,900 | 9,200
7| 5,930 8,030 4,410 7,660| 13,900 | 25,%00| &,030
8| 6,260 8,410| 4,700}y 5,200} 3,300|p 6,600 8,030} 14,400| 25,900| 7,400 |} 3,500 |\ 3,000
9| 6,600 8,410/ 5,000 [ 8,410| 14,900 25,900 | 7,000
10| 6,950 8,410 5,610 8,410| 15,900 25,900 | 6,900
11| 7,300 8,410 4,700 8,410 16,400 | 25,900 | 6,800
12| 7,660 8.030f 5,000 8,800 17,400 | 26,500 | 6,700
13| 7,660| 8,030| 5,000 % 4,000 [» 8,000| 9,200 18,600 27,100 | 6,600 ¢ 5,500
14| 8,030 8,030 4,700 9,600 | 19,100 | 28,300 | 6,600
15| 8,410| 7,860 4,500 10,400 | 19,600 [ 28,900 | 6,500

% 5,000 % 3,300
16{ 9,200 7,660 8,000| 10,800 | 20,800 | 28,900 | 6,500
17| 9,800 7,660 8,000| 11,300 21,300 | 28,300 | 6,000
18| 10,400/ 7,660{% 3,500 > 5,000| 7,800 11,700 | 22,400 | 27,100 | 5,400 L 4,800
1s| 9,600 7,660 7,600 12,200 | 23,000 | 25,900 { 5,000
20| 9,800f 6,950 7,400 12,600 | 24,100 | 24,700 | 4,800
211 9,800 5,930 7,200 13,000 | 25,300 | 23,500
22| 9,200{ 5,610 7,000 | 12,600 | 25,300 | 22,400
23| 9,200| 5,610[% 3,7001{ 3,600 6,600 | 12,600 | 26,500 | 21,300 \ 3,500 |b4,300
24| 8,800 5,930 6,600 12,600 | 27,100 | 20,200
25| 8,800f 5,930 7,400| §,600| 12,600 | 27,700 | 19,100
26| 8,410 5,930 6,600 12,600 | 27,700 | 17,400 |p #5500
27| 8,410 6,260 6,600 12,600 | 28,300 | 16,900
28| 8,410 6,600 , oo0ll 4 800 6,600 12,600 | 27,700 | 15,900 2,700 |p%2700
28| 8,030 6,600 ’ ’ - 6,260} 12,100 | 27,100 | 14,900 i
30| 8,030[ 6,600 - 5,930 12,100 | 26,500 | 13,900
31| 7,660 - - 5,610] - 25,900 | - -
-

Note.~--No gage-helght record Nov. 16, Jan. 8 to Mar. 21, July 8 to Sept. 30; discharge computed
on basis of power-plant records and records for statlons at Toston and Cascade, Doubtful gage-height
record Mar. 22; discharge computed as explained for no ga-e-helght record, Stage-dlscharge relation
affected by ice Dec. 14 to Jan. 7.

1914-15
Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug . Sept.
4,410 8,800| 13,400| 14,400{ 10,400 12,600 4,410
4,410 8,800} 13,900} 13,000 2,600( 12,600 5,000
4,410 a7,000 a4,100 8,800 15,900 13,000 8,800] 12,600 5,610
4,410 9,200| 16,400) 16,400 8,030] 11,700 5,930
a6,200 8,800{ 15,400} 27,100| 6,950| 10,000| 5,300
pas,700 >a9,600

8,800| 15,400{ 30,700| 6,800| 9,200 5,300
9,600| 15,400| 30,100| 5,930| 8,030| 5,300

-
COBIM AL
f=1
&
o
8
[=]

ds, 9
5,400 Le7,ooo Las,200 9,600| 15,400] 27,700 [d10,000| 8,030| 4,410
d6,800 10,000| 14,900 | 26,500 {d11,000{ 8,410 4,410
46,400 9,800 | 14,400 | 24,100 |d11,000( 8,030] 7,300
\ a4 ,200
11| s,280 10,000 14,400 22,400 {d11,000| 8,030| 7,300
12| 6,260 9,000 | 10,000| 13,900 | 21,800 {d14,000| 8,030 7,660
13| &,260 as5,600 |yas,600 P27 10,000 | 13,900 | 24,700, {d14,000| a6,600! 7,300
14| 6,260 10,400 | 14,400 | 25,300 [d15,000| 5,930| 6,500
15| 7,300 8,410 10,000 | 13,900 | 24,700 | 14,900| 5,610| 6,600
16| 8,030 8,410 | 10,000 | 13,900 | 24,700 | 14,900| 6,260| 6,950
17| 8,030 8,410 | 9,200 | 13,900 | 24,700 | 14,900 5,300 | 6,950
18| 8,030(bas,200(La3,700[ba4,800 (}a7,000| 8,800 8,8001 13,900 | 25,300 | 15,900| 6,600 7,300
18| 8,030 [ [ 9,200 | 9,200 | 14,400 | 25,900 | 16,900 | 6,260 | 7,300
20| 7,300 8,800 | 10,400 | 13,900 | 25,300 | 15,900| 5,930 | 7,300
21| 7,660 8,800 | 10,400 | 13,900 | 23,500 | 13,900 6,600} 7,680
22| 7,660 8,800 | 10,800 | 13,900 | 22,400 | 12,100 | 6,260 | 6,950
23| 7,660()a4,500 pa3,500 |Vast,300 [Ya8,600 | 8,800 | 11,300 | 13,900 |20,800 | 10,800 | 6,600 | 6,950
24| 7,660 . 9,200 | 12,100 | 14,400 |19,600 | 10,400 [ 6,260 | 6,950
25| 7,300 8,800 {12,100 |13,900 | 17,400 | 9,200| 5,930 [ 6,260
26| 7,660 8,800 | 13,006 | 13,900 [16,400 | 8,410 5,810| 6,600
27| 7,660 9,600 | 8,800 | 13,400 | 13,900 {13,900 | 8,030 | 6,260 | 6,500
28| 7,6601385,800 8,4 500 [as,200 8,800 | 13,400 | 14,400 13,000 [ 8,030 | 5,930 | 5,530
29| 7,660 ’ ’ - 9,200 | 13,900 [14,900 |12,600 | 8,410 | 5,610 [ 6,260
30| 7,300 - 8,800 | 13,400 |14,400 }11,300 |d10,000 | 5,300 | 6,260
31| 7,660 - - 8,800 - 14,400 - |11,000 { 5,000 -

a No gage-height record; discharge computed on basls of power-plant records and records for sta-
tions at Toston and Cascade,
d Doubtful gage-height record; discharge computed as explained in footnote a.
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Discharge, in second-feet, of Missouri Rlver at Fort Benton, Mont., 1890-1918, 1948-49--Contlnued

1915-16
Day{ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 7,410 5,740 6,670 13,900| 22,300 42,000| 9,760| 5,870
2| 8,720 5,550 5,670| 14,900{ 22,600| 42,000| 8,720| 5,800
3| 8)sa} s5,4000 5,000 3,700[} 4,200[} 7,800| 6,810 15,300| 23.100| 39.400| s&,640| 5,770
4] 9600 6,880 I 6,880| 15,900| 23.100| 37,400| &,410] 5,710
5[ 10,000 6,670 7,230| 17,000| 23,200| 38,800| 8,110| 5,770
6| 4,520 6,950 7,000 8,370| 18,400| 24,100| 38,800| 7,9%0| 5,770
7| 8’800 6,230 6,600| 8,330| 18,300| 23,500| 36,800, 7,880 | 5,870
8| 8,030 5,600 5,090k 4,200|p 4,000| s&,600| 8&,370f 18,600| 22,800| 31,900| 7.730| 5,900
9| 7,960 5,460 8,260| 8,410| 18,800| 22.800| 33,700| 7,440| 5,930
10| 8,720 5,640 o.a00| 8,450| 21,000| 23,700| 33,700| 7.260| 5,900
11| 7,960 6,330 5,550 o,440] 8,800| 21,200{ 23,500| 31,300| &,950| 5,870
12| 7410 6,600 5150 17,000| 8,800| 20,400 23,600| 27,700| 7.020| 5,870
13 7,500 6,190 5150 4,500| 197900] 9,200| 19,300] 23,300| 25,300| 6,950| 5,930
14| 7,230 5.870| 4,350 26,800| 9,600| 17,200| 23,900| 23,500| 6,980 5,930
15| 7,120 6,000 4,130 16,600| 10,400| 17,200| 25,200| 23,000 7,090 | 5,930
16| 6,880 6,600 5,360 5,000| 15,600] 10,400 1s,700| 27,100| 20,800| 7,120| 5,930
17| 5,600| 6,920f 5,350 8,000| 15,400 11,300| 1s.500| 30,300 19;100{ 7,120| 5,870
18| 6,550| 6,880| 3,400 11,000 15,000] 12,100 15,500| 35,600| 18,000| 7,060| 6,400
19| 6,190 7,480{ 3,480 11,000( 14,600] 12,100{ 14,500 35,600 | 16,400| 7,090 7,000
20| 5,930 7,560| 4.1%0 10J000| 13,400| 11,70G| 14,000| 35,500 16,400 6,950 | 7.000
21| 6,360 7,200] 5,240(f 4000 12,600 11,700{ 13,900] 36,500| 15,900| 6,810
22| 6,100 7.120) 6,190 12)600| 11,300| 13.700| 43,100| 14,800 | 6,600 L
23| 5,510] 6,500] 6,060 10,000 | 12,800 11,300] 14,600] 48,60 | 13,000| 6,430 b 6,800
24| s480| 6,670| 5,670 127200 | 11,200| 13,400| 45,400| 11,700 &,400
25| s5,460| 6.260| 5,000 9,920 | 10,400| 15,500 | 45,000 | 11,100| 6,400
26| 4,640| 6,950| 4,410 10,600 | 10,300| 17,600| 44,100 | 10,300 | 6,400
27| 4760| 6,980 4,000 t o.000 | 10,500 | 107500| 19]300 | 43600 | 9200| 6,250
28| 5,460| 5,610} 4,200 , 20,000 | 11,800| 21.000| 41.400| 8.960| 6,290 |b 6,500
29| 5,640| 6,670| 4,000 10,200 | 13,400| 21,400 | 40,000| 8,920 6,060
30| 5,300 5,240| 3,700 - 9,120 | 13,700| 22,100 | 42,000 | 10,800 | 5,960
31| 5,300 N 3,500 : 7,370 | - 22,100 = | 103800 5,930 -

Note,--No gage-height record Oct. 31 to Nov. 5, Nov. 21, Sept. 24-30; discharge computed on basis
of power-plant records and records for station at Toston.

July 23, Sept, 18-23; discharge computed as explained for no gage-height record,

relation affected by ice Dec. 27 to Mar. 8,

Doubtful gage-helght record Nov, 6-10,
Stage-discharge

1916-17
Day| Oct Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 6,460 10,800 12,100| 43,300| 33,100 3,630
2 6,430 10,400} 12,160 42,600{ 31,900 3,730
3 5,000} 5,600 10,000 11,700| 42,600} 29,500 3,700
4 T 9,600| 11,300| 41,400{ 29,500 3,760
5 10,000| 11,300{ 39,400| 28,900 3,730
\ 5,000 5,000
6 7,000 10,400] 10,800{ 36,800| 27,700 3,780
7 11,300| 10,800| 34,900| 25,900 3,810
8 \ 5,400 6,600| 12,100| 11,700| 34,300| 24,700 [» 5,000 | 3,830
9 13,000| 13,000} 34,900| 19,600 3,910
100 ¢ 600 12,600| 13,900] 35,500 18,000 3,910
s
11 12,100} 15,900| 39,400} 19,600 3,910
12 11,700| 18,000 38,800 20,200 5,890
13 5,000[% 4,800 11,700| 20,200! 36,800 18,600 3,860
14 12,100| 23,500| 36,200| 17,400 3,860
15 11,700| 27,700 36,200| 16,400 3,760
{ 5,400 (% 7,000 |} 5,400
16 11,300| 30,100{ 38,100 | 13,400 3,860
17 10,800| 33,700 | 40,000 | 13,400 4,300
18 > 6,200 10,000| 33,700} 40,700| 11,700 | 4,500 | 4,820
19 9,200 | 31,300 | 41,400 [ 6,950 4,880
20| 5,770 5 000 8,800( 31,300 | 4,000 | 8,030 5,060
4 ’

21| 5,800 : 7,600 | 8,800| 33,700] 40,000 | 8,030 5,180
22| 5,870 7,660 | 9,200 34,900 | 40,000 | 8,030 | , 200 | 5,210
23| 5,870[% 5,400 5,200\ 5,200 | 8,030 | 8,800 34,900 | 41,400 6,950 ’ 5,460
24| 5,830 6,950 | 10,800 | 33,700 | 41,400 | 7,300 5,640
25| 5,960 6,950 | 11,700 | 33,100 | 42,600 | 6,600 [ 3,520 [ 5,900
26| 6,130 6,950 { 12,100 | 35,500 | 40,000 | &,950 § 3,500 | 6,100
27| 6,260 4,800} 6,260 12,100 | 44,000 | 39,400 | 6,260 | 3,500 | 6,230
28( 6,4300% 5,000\ 4 200} 5,400 7,500 | 11,300 | 48,200 { 40,000 | 5,600 | 3,520 | 6,360
291 6,570 ’ - 8,410 | 11,700 | 42,000 | 38,100 | 5,400 | 3,080 | 6,530
30| 6,800 - 13,000 | 11,700 | 44,000 | 33,100 | 5,400 | 3,650 | 6,810
31| 6,500 - - 13,000 - 44,000 - 5,400 | 3,650 -

Note.--No gage-height record Oct. 1-13; discharge computed on basis ol power plant records; doubt-
ful gage-height record Oct. 14-19, Nov. 3 to Dec. 5, June 21, July 28 to Aug., 243 dlscharge computed

on basls of power-pl
969826 O - 51 - 4

ant records.

Stage-discharge relation affected by ice Dec. 6 to Mar, 21.
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Discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-49-~-Continued

1917-18
Day| Oct Nov. Dec Jan. Feb. Mar. 4pr. May June July Aug. Sept.
1 7,490 5,330 4,770 9,220, 10,000| 12,000 9,670 6,250 4,390
2 6,690 5,230 5,070| 8,450 | 11,200 12,300 8,370 5,730 4,120
3 5,200 6,000 6,400 6,880 5,980 5,390| 7,570 11,200| 11,500 6,450 5,630 4,950
4 6,780 6,550 5,4704 7,960 13,500 11,400 6,040 5,590 4,890
5 : 6,350 6,980 5,640 7,840 | 13,800( 11,600| 5,530 5,730| 5,150
6 5,680 7,060 5,420| 7,560 14,800| 11,900 5,100 5,380 4,680
7 5,840 6,580 6,070| 7,800 | 14,600 12,800| 4,730| 5,560| 4,620
8 5,400 5,800 4,700 5,250 6,250 6,570| 8,220 15,200 14,300 4,510 5,660 4,190
9 3,510 5,940 6,520 8,060 16,300 | 16,700 4,480 5,490 4,550
10 3,330 6,160 6,880| 8,240 16,100 | 12,000 4,650 5,500 4,430
11 3,270 5,900| 7,140( 9,040 | 15,400 22,000| 4,950 5,520| 4,130
12 4,260 5,480| 7,050| 8,860 | 15,200( 23,700| 5,090 | 5,580 | 4,790
13 5,200y 6,400 4,5000 5,220 5,650| 7,010| 8,740 | 15,000 25,100 4,690 5,690 | 4,250
14 5,440 5,330| 7,290 8,990 | 15,000| 26,800{ 4,580 | 6,060 | 4,250
15 5,470{ 4,740 6,970] 9,570 | 15,700 27,200 4,530 | 5,190 | 4,790
16 5,210 4,990 8,010| 9,990 15,100 27,900 5,000 4,980 4,460
17 5,980 4,840 7,920( 9,680 15,700 | 27,200 5,520 4,970 4,250
18 5,000 5,609 5,400 5,950 5,400 7,830{11,000 15,800 | 27,200 5,440 4,980 4,190
19 6,240 5,330 7,750110,700 14,400 | 28,000 4,980 4,140 4,460
20 6,300| 5,150( 8,400| 9,940 | 14,600 | 27,200 | =,160 | 4,800 | 4,330
21 N 5,630| 5,480( 8%660{ 8,620 | 13,800 26,200 | 5,340 | 5,080 | 4,070
22 6,270| 5,080| 8,600] 8,010 | 13,500 | 26,200 | 5,100 | 4,940 | 4,030
23 4,704 4,50d 6,960 5,550| 8,220 9,210 | 13,300 24,600 [ 6,950 | 4,900 | 4,240
24 I 6,740 6,140 8,680 9,180 13,300 | 22,300 6,370 4,720 4,310
25 7,380| 5,700( 9,120 8,900 | 13,300 {19,200 [ 6,400 | 4,640 | 4,520
5,000
26 6,900| 5,280 8,830| 9,490 | 12,800 15,600 | 6,260 | 4,360 | 4,730
27 6,530 | 5,110| 9,340 9,440 | 12,800 {13,600 | 6,120 | 4,460 | 5,060
28 -4,600! 4,000 6,040 5,500 9,460 | 9,550 12,400 | 13,100 6,030 4,780 4,700
29 ’ 4 6,260 - 9,900 | 9,480 | 11,600 | 12,900 | 6,430 | 4,820 | 4,580
30 5,620 - 5,900 | 9,380 | 11,300 |10,500 | 6,240 | 4,730 | 4,990
31 - 5,520 - 9,320 - 11,800 - 5,890 | 4,520 -

Note.--Doubtful gage~helght record Oct. 1 to Deec.
records, no gage-helght record Jan. 1 to Sept. 30; discharge computed on basls of power-plant

31; discharge computed on basis of power-plant

records.
1948-49
Day| Oct Nov. °| Dec. Jan Feb Mar. Apr. May June July Aug. Sept.
1| 5,320| 5,720 5,100| 4,400| 4,500( 5,100| 7,100 13,500| 17,400{ 6,520 3,980| 3,090
2| 5,280 5,680| 5,130 4,5001 4,700 s5,200{ 7,120{ 13,500| 19,500 6,240 | 3,660| 3,180
3| 4,640 5,680 5,580| 4,900| 4,700| 5,300 7,030{ 13,300( 21,600 5,770( 3,780} 2,900
4| 5,860 6,050 5,410( 4,600! 4,700| 5,600 5,920| 12,800| 21,500 5,180 3,380 | 2,740
5| 5,330| 6,460| 5,500| 4,400| 4,700| s5,500| 7,320 11,900 20,500 | 6,220| 3,220| 2,620
6| 5,320f 5,900| 5,220 4,800| 4,200| 5,4c0| 7,240| 12,000 19,800 | 5,200| 3,220 | 3,150
7| 5,430| 6,050 4,950| 4,700} 4,400 5,900 | 7,780| 11,200 19,500 5,000 | 2,710 | 3,440
8| s5,050| 6,400( 3,800| 4,800 | 4,500 | 6,000 { 8,160 11,300] 21,100| 5,320 2,980 | 3,180
9| s5,320| 6,340 4,800| 4,800 4,600| 5,900 | 8,440| 12,000 | 20,000 | 5,080 | 3,260 | 3,620
10| 4,280 6,150} 3,530 4,300 4,700 | 5,900 8,700( 12,000 | 14,800 4,360 | 2,850 [ 3,360
11| 5,360| 5,780| 4,900 4,200{ 4,800| 6,000 | 8,540| 11,400 12,500 | 5,400 | 2,930 | 3,020
12| 5,000| 6,200| 4,900 4,100 | 4,700 | 5,800 | 8,340 | 10,200 [ 13,700 | 5,420 | 3,240 | 3,460
13| 4,900| 5,160 | 5,900 | 4,400 | 4,400 | 5,200 | 8,660 9,300 |13,600| 5,100 | 2,600 | 3,770
14} 4,990| 5,220 | 5,000 | 4,700 | 4,300 | 5,900 | 8,240 8,740 [13,200 | 4,360 | 2,930 | 3,200
15| 4,880| 5,870 | 4,500 | 4,700 | 4,400 | 5,400 { 8,080 { 8,390 | 13,400 | 5,640 | 3,290 | 3,650
16} 4,980 5,280 | 4,300 4,500 | 4,500 | 5,400 { 7,710 8,920 }12,600 | 5,060 { 3,160 | 3,470
17| 4,880 | 5,520 | 4,500 | 4,500 | 4,700 | 5,700 | 10,800 | 11,000 | 11,000 | 4,340 | 3,320 | 3,160
18| 5,120 5,910 | 4,740 | 4,600 | 5,500 | 5,900 | 11,300 | 16,200 | 8,600 | 4,320 | 3,380 | 3,370
19| 5,420 | 6,320 | 5,200 | 4,600 | 5,100 | 6,100 |11,900 | 17,400 | 9,380 | 3,740 | 3,340 | 2,810
20| 4,800 | 5,850 | 5,060 | 4,600 | 4,100 | 6,400 | 11,700 | 19,000 |10,300 | 3,740 | 3,260 | 3,550
21| 5,320 | 5,760 | 5,000 | 4,200 | 4,300 {*7,300 |12,300 |[19,900 {10,600 [ 4,470 | 2,560 | 3,250
22| 5,370 { 5,950 | 5,000 | 4,000 | 4,400 | 7,500 | 12,000 |20,100 | 9,380 | 3,940 | 3,060 | 3,920
23| 5,650 | 6,400 | 5,100 | 4,300 | 4,800 | 7,200 |12,700 | 19,700 | 8,260 | 3,790 | 3,420 | 4,440
24) 5,480 | 5,540 | 4,700 | 4,500 | 5,400 | 7,860 |13,900 {18,000 {10,400 | 3,700 | 2,810 | 4,160
25| 5,270 | 5,580 | 3,500 | 4,600 | 5,700 | 8,690 |14,100 |19,200 | 9,780 | 4,190 | 3,600 | 3,420
26| 5,160 | 5,820 | 3,300 | 4,300 | 5,600 | 8,240 |13,800 {19,000 | 8,780 | 4,220 | 3,190 | 4,220
27| 5,240 | 5,800 | 3,500 | 4,400 | 5,400 | 8,420 |14,000 |16,200 | 8,450 | 3,620 | 3,360 | 5,850
28| 5,340 | 5,250 | 4,300 | 4,500 | 5,700 | 7,930 |13,100 16,800 | 7,520 | 4,060 | 2,770 | 5,480
29| 5,100 | 6,060 | 4,800 | 4,800 - 6,840 [13,100 |14,000 | 7,940 | 4,150 | 3,170 | 2,980
30| 5,560 |*5,410 | 4,900 | 4,500 - 7,490 |13,900 |13,700 | 7,060 | 3,800 | 3,300 | 4,430
31| 5,580 - 5,000 | 4,500 - 8,100 - 14,600 - 4,080 | 2,800 -

7,200 sec.-ft. ).

Peak discharge (base, 1
21, sec,-ft,; June 4 £45 a.m,

-=May 18 {
, 700 sec,-ft.

* Winter discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Dec. S5, 8, 9, 11-17, 19, Dec. 21 to Mar, 23 (nd
gage-helight record Jan., 9 to Feb. 5; discharge computed on basis of weather records and outflow
records of Morony poweyr plant).

4:30 p.m.) 20,800 sec.-ft.; May 22 (2 p.m.)



Monthly discharge, 1n second-feet,

MISSOURI RIVER MAIN STEM

a7

of Mis_ouri River at Fort Benton, Mont., 1890-~1918, 1948-49

Second- Runoff in

Month foot~days Maximum Minimum Mean acre—feat

Ootober 1890 . PRSI 90,890 3,270 2,370 2,932 180,300

November. . 102,780 3,530 3,270 3,426 203,900

December. . 94,130 4,100 2,370 3,036 186,700
Calendar year ...........i..iiiieieaann - - - - -

January 1891 . 78,460 3,270 1,460 2,531 155,600

.- 70,000 - - 2,500 138,800

.. 142,570 6,330 - 4,599 282,800

. 247,980 14,400 5,010 8,266 491,900

. 536,200 21,400 11,400 17,300 | 1,064,000

. 727,300 33,000 18,000 24,240 1,443,000

. 586,500 39,700 10,500 18,270 1,124,000

233,670 14,400 4,700 7,538 463,500

September. .. 120,450 4,400 3,530 4,015 238,900

Water year 1890-91 ..........cvnninennnnnn 3,010,530 39,700 - 8,249 | 5,973,900

Ootober 1891 148,880 5,010 4,100 4,803 295,300

November. . 134,040 7,070 2,580 4,468 265,900

December 128,800J 6,690 2,800 4,155 255,500

August. ..
September

Water year
October 1892

November
December

Ootober 1894
November. ,
December. .

Calendar year 1894

January 1895 .

1891-92 ..

108,500 - - 3,500 215,200
116,000 - - 4,000 230,100
149, .80 - - 4,838 297,530
138,80 5,650 4,100 4,629 275,400
354,660 28,500 5,330 11,440 703,500
1,200,700 85,800 21,400 40,020 | 2,382,000
773,660 45,300 3,110 24,960 [ 1,535,000
194,650 8,670 5,330 6,279 386,100
151,380 5,650 4,110 5,046 300,300
3,600,120 65,800 - 9,836 | 7,142,000
172,610 5,990 5,010 5,575 342,800
165,870 7,450 - 5,522 328,600
124,000 - - 4,000 246,000

108,500 - - 3,500 215,200
84,000 - - 3,000 166,600
173,370 11,800 - 5,593 343,900
230,420 14,900 5,990 7,681 457,000
582,020 31,100 7,450 18,770 |1,154,000
871,300 35,600 21,400 29,040 |1,728,000
441,330 23,200 7,450 14,240 875,400
164,940 7,070 4,700 5,321 327,200
142,190 5,330 4,100 4,740 282,000
3,260,550 35,600 - 8,933 (6,467,000
207,690 7,070 5,650 6,700 411,900
176,380 7,070 5,530 5,8/9 349,800
139,500 - - 4,500 276,700
3,321,640 35,600 - 9,100 |6,588,000
108,500 - - ,£00 215,200
112,000 - - 4,000 222,100
173,510 - - 5,597 344,200
406,300 25,500 9,550 13,540 805,900
..| 886,600 46,000 16,500 28,600 [1,759,000
.| 1,191,900 55,300 27,300 39,730 |2,364,000
536,260 26,100 9,110 17,3500 |1,064,000
217,410 9,550 5,330 7,013 431,200
170,530 5,990 5,330 5,677 337,800
| 4,326,350 55,300 - 11,850 8,582,000
189,4/0 6,690 5,650 6,112 375,800
187,560 6,690 5,990 6,252 372,000
145,980 5,990 1,800 4,709 29,3500
__________________________ Jo_ 4799 | 289,500
4,325,790 55,300 - 11,850 8,581,000
76,130 - - 2,456 151,000
98,000 |- - - 3,500 194,400
166,980 10,000 - 5,386 331,200
272,720 14,900 6,690 9,091 540,900
522,300 20,300 15,400 16,850 [1,036,000
529,200 21,4Q0 14,500 17,640 [1,050,000
506,160 16,500 4,700 9,876 607,300
122,100 4,700 3,270 3,939 242,200
120,470 4,700 3,270 4,016 238,900
2,737,070 21,400 - 7,499 5,429,000
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Monthly discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-48--Cont.

Second~ Runoff in
Month foot-days | Maximum | Minimum Yean agre~feet
October 1895 139,100 1,700 4,400 1,487 275,900
November. ..... 121,200 5,010 2,370 4,040 240,400
December. .. .. 104,490 5,650 2,580 3,371 207,300
2,578,850
77,500 - - 2,500 153,700
116,000 - - 4,000 230,100
171,820 7,450 - 5,543 340,800
161,910 6,330 4,700 5,397 321,100
338,960 17,500 6,330 10,930 672,300
1,035,200 40,400 23,800 34,510 | 2,053,000
442,900 26,100 7,070 14,290 878,500
190,870 7,070 - 6,157 378,600
240,000 - - 8,000 476,000
Water year 1895-96 ...........vvueeeuaannn 3,139,950 40,400 - 8,579 | 6,228,000
October 1896 ... 217,000 - - 7,000 430,400
November.. ... PR 150,000 - - 5,000 297,500
December. ... . eeaarees 186,000 - - 6,000 368,900
Calendar year 1896 3,328,160 40,400 - 9,095 | 6,601,000
January 1897 ..., 124,000 - - 4,000 246,000
112,000 - - 4,000 222,100
180,320 17,000 - 5,817 357,700
34C,110 17,500 6,690 11,340 674,600
717,800 27,300 17,000 23,150 {1,424,000
538,300 24,300 14,400 17,940 |1,068,000
310,490 15,400 5,330 10,020 615,800
Lo 114,890 5,010 2,800 3,706 227,900
September..... 99,210 3,530 2,800 3,307 196,800
Water year 1896-97 ................ eves..) 3,090,120 27,300 - 8,466 |6,130,000
October 1897 . 130,890 4,700 3,530 4,222 259,600
November..... 135,140 270,000
December......... 246,900
Calendar year 1897 ............ N
January 1898 . 129,000 - - 4,161 265,900
...... 130,500 - - 4,661 258,800
136,550 5,990 1,800 4,405 270,800
314,850 16,500 4,400 10,500 624,500
698,000 36,300 11,800 22,550 1,386,000
978,200 37,600 21,400 32,610 |1,940,000
442,030 24,300 6,330 14,260 876,800
August.......... 146,630 6,330 3,810 4,730 290,800
September...... 127,350 4,700 3,530 4,245 252,600
Water year 1897-98........... [ vv..] 3,495,640 37,600 - 9,577 [6,933,000
October 1898 .... 152,180 5,650 3,810 4,909 301,800
November........ 133,700 5,650 2,370 4,457 265,200
DecombeT. ..ttt 128,700 - - | __4,152 |} 255,300
Calendar year 1898 ...............cc00v....| 3,518,690 37,600 - 9,640 6,978,000
January 1899 .. 113,500 - - 3,661 225,100
February....... 90,500 - - 3,232 179,500
. 108,500 - - 3,500 215,200
311,270 15,000 - 10,380 617,400
.| 612,300 29,800 16,900 19,750 E,zu,ooo
.|1,090,400 46,000 29,200 36,350 ,163,000
719,500 40,400 10,500 23,210 1,427,000
August........... . 255,470 10,500 6,330 8,241 506,700
September...........ciciiieiiiiasiiaiiaanes.| 164,480 6,330 5,010 5,483 326,200
Water year 1898-99 .. . . ... o eerereaanaeen 3,880,500 46,000 - 10,630 7,696,000
Ootober 1899 .. .| 177,900 7,850 4,700 5,739 352,900
November. . .| 192,520 381,900
Decenmber..... .| 151,940 301,400
Calendar ¥ear 1899 ............c...e00e0004]3,988,280 7,910,000
| L T L
152,000 - - 4,903 301,500
124,000 - - 4,428 246,000
217,500 - - 7,016 431,400
275,000 - - 9,167 545,500
696,000 - - 22,450  [1,380,000
500,000 - - 16,670 991,700
141,000 - - 4,548 278,700
83,700 - - 2,700 166,000
105,000 - - 3,500 208,300
2,816,560 - - 7,717 5,586,000
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Monthly discharge, in second-feet, of Missourl River at Fort Benton, Mont,, 1890-1918, 1948-49--Cont.

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-foet
Ootober 1900 ... 139,500 - - 4,500 276,700
November..... 127,500 - - 4,250 252,900
December .. 144,000 - - 4,645 285,600

Calendar year 1900 ....

January 1901 106,930 - - 3,449 212,100

February 90,500 - - 3,232 179,500

159,860 - - 5,157 317,100

187,350 11,800 4,400 6,245 371,600

767,800 30,400 12,800 24,770 1,523,000

476,700 26,100 10,900 15,890 945,500

182,140 10,900 2,800 5,875 361,300

73,680 3,030 2,170 2,377 146,100

83,930 3,530 2,170 2,798 166,500

_Water year 1900-1901 «vvvevivverns.snanns..| 2,539,890 30,400 - 6,959 5,038,000

October 1901 <] 109,230 3,530 3,530 3,530 217,100

November........ ceees . .- 114,630 4,100 3,530 3,821 227,400

December........... e 102,320 4,100 2,370 3,301 202,900

Calendar year 1901 ..........coveeoeen ....| 2,455,270 30,400 - 6,727 4,870,000

January 1902 .. 99,970 4,700 - 3,225 198,300

February 88,000 - - 3,143 174,500

112,380 - - 3,625 222,900

128,840 6,690 3,270 4,295 255,600

513,010 31,800 6,690 16,550 1,018,000

588, 600 30,400 11,800 19,620 1,167,000

332,200 15,900 5,650 10,720 658,900

104,310 5,330 2,580 3,365 206,900

84,120 3,030 3,370 2,804 166,800

Water year 1901-2 ............c.... vee...| 2,377,810 31,800 - 6,515 4,716,000

October 1902 .... .| 114,880 4,100 2,800 3,699 227,500

November. . .| 127,500 - - 4,250 252,900

December. ...| 108,500 - - 3,500 215,200
. -

Calendar year 1902 .............. ves 31,800

124,000

98,000 -

135,490 10,500

221,780 10, 500

391,190 17,000

734,300 30,400

340,090 18,100

123,990 5,990
97,210 3,810 2,580 3,240 192,800
Water year 1902-3 .....cveeeesieeaenans. 2,616,710 30,400 - 7,169 5,190,000
October 1903 141,876 5,010 3,810 4,576 281,400
. .| 135,000 - - 4,500 267,800
.| 166,000 - - 5,355 329,300
2,708,900 30,400 - 7,422 5,373,000
___________________________ SR A S St A
139,500 - - 4,500 276,700
. 130,000 - - 4,483 257,900
..| 182,480 - - 5,886 361,900
. 307,920 16,500 5,990 10,260 610,800
..| 618,500 27,300 15,900 19,950 1,227,000
683,600 27,300 15,400 22,790 1,356,000
.| 315,420 14,900 5,650 10,170 625,600
| 132,430 5,650 3,270 4,272 262,700
. 97,980 3,810 2,800 3,266 194,300
Water gear 1903-4 ...........ceuicarnneqs.|3,050,700 27,300 - 8,335 6,051,000
October 1904 ............. 122,640 4,700 3,270 3,956 243,300
November. . N 144,000 - - 4,800 285,600
Deoenmber. . 147,500 - - 4,758 292,600
_________ RO SO E i apit S Aty
Calendar Year 1904 .... c.veevvevsoeeneass 3,021,970 27,300 - 8,257 5,994,000

January 1905 .......... 124,000 - - 4,000 246,000
February. .. 110,500 - - 3,946 219,200
Maroh..... 159,630 - - 5,149 316,600
Apri) 140,760 5,330 4,100 4,692 279,200
uay. . 181,430 6,690 5,330 5,853 359,900
June. 352,060 15,900 6,690 11,740 698,300
July. . 202,220 12,800 3,530 6,523 401,100
August. ... 98,300 - - 3,171 195,000
September. . 74,000 - - 2,467 146,800

Water year 1904-5 ........eeeveneensneassfl,857,040 15,900 - 5,088 3,684,000
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Monthly discharge, in second-feet, of Missouri River at Fort Benton, Mont., 1890-1918, 1948-49--Cont.

Second— Runoff in
Month foot—days Maximum Minimum Mean acre~feet
October 1905 .... 90, 500 - - 2,919 179,500
November..:.... 115,000 - - 3,833 228,100
December 111,000 - - 3,581 220,200
Calendar year 1905 ..
January 1906 104,000 - - . 3,355 206,300
February...... s .. 115,000 - - 4,107 228,100
llaroh...... PP . 147,000 - - 4,742 291,600
o 216,520 9,110 6,300 7,217 429,500
. 561,700 18,600 9,110 11,670 717,400
. 530,700 19,800 12,800 17,690 1,053,000
. 202,660 12,300 4,100 6,537 402,000
August.. ... 84,260 3,270 |- 2,170 2,71 167,100
September 105,800 3,810 3,030 3,527 209, 900
Water year 1905-6 ........... N 2,184,140 19,800 - 5,984 4,333,000
October 1906 109,430 3,530 3,530 3,530 217,100
November. . . 110,000 - - 3,667 218,200
December 109,000 3,516 216,200
Calendar year 1906 ................ccee..n 2,196,070
Ja.nuary 1907 . 90,500 - - 2,919 179,500
. 128,500 - - 4,589 254,900
211,750 10,900 - 6,831 426,000
297,410 13,300 7,070 9,914 589,900
495,630 24,300 9,110 15,990 983,100
990, 600 47,500 20,900 33,020 1,965,000
824,000 44,600 14,400 26,580 1,634,000
. 249,470 14,900 4,400 8,047 494,800
September. 179,360 6,690 5,010 5,979 355,800
Water year 1906-7 ................ weees.ul 3,795,650 47,500 - 10,400 7,528,000
October 1907 . 190,000 - - 6,129 376,900
November. . 165,000 - - 5,500 327,300
December. 144,500 - - 4,661 286, 600
Calendar year 1907 ..... .| 3,966,720 47,500 - 10,870 7,868, 000
___________________________ ISR T At A
January 1908 134,000 - - 4,323 265,800
February. . 120,000 - - 4,138 238,000
182,620 7,850 - 5,891 362,200
295,040 31,100 5,010 9,835 585,200
420,270 27,900 7,850 13,560 833,600
1,608,700 107,000 33,700 53,620 3,191,000
586,100 32,500 9,200 18,910 1,163,000
g 182,430 8,800 5,000 5,385 361,800
Septembsr . 175,£60 6,950 5,000 5,852 348,200
Water year 1907-8  ..............ennnn v...} 4,204,220 107,000 - 11,490 8,340,000
October 1908 258,000 - - 8,323 511,700
November. . .. 230,000 - - 7,667 456,200
December. . 175,000 - - 5,645 347,100
4,367,720 107,000 - 11,930 8,664,000
150,000 - - 4,839 297,500
153,000 - - 5,464 303,500
221,980 9,800 - 7,161 440,300
249,630 9,200 7,660 8,321 495,100
477,500 30,100 9,600 15,400 947,160
1,099,700 54,400 19,100 36,660 2,181,000
404,540 25,300 7,300 13,050 802,400
. .| 179,870 9,200 4,130 5,802 356,800
September. . 215,550 8,800 4,130 7,185 427,500
Water year 1908-9 ., ..... .. 3,814,770 54,400 - 10,450 7,566,000
October 1309 Ceeaeeeas . 222,000 - - 7,161 440,300
November. . . 197,500 - - 6,583 391,700
December. . 13€,500 - - 4,403 270,700
Calendar year 1909 .............. . .. 3,707,770 54,400 - 10,160 7,354,000
January 1310 ... 141,900 - - 4,577 281,500
o 131,300 - - 4,689 260,400
365,800 14,900 5,400 11,800 725,600
466,200 197,600 12,500 15,540 924,700
641,500 23,500 18,600 20,690 1,272,000
384,000 19,100 5,400 12,800 761,700
121,000 5,100 3,100 3,903 240,000
85,920 3,180 2,500 2,772 170,400
September. . 126,180 5,240 2,930 4,206 250,300
Water year 1909-10 ,.............c.000n....] 3,019,800 23,500 - 8,273 5,989,000
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Monthly discharge, in second-feet, of Missouri River at Fort Benton, Mont,, 1890-1918, 1948-49--Cont.

" Seoond- Runoff in

Month foot-days Yaximun Minimun Hean acre-feet
October 1910 159,530 6,130 3,830 5,146 316,400
November. .. 163,130 - - 5,438 323,600
December. . ... 142,320 5,520 3,280 4,591 282,300
2,928,780 L 23,500 - 8,024 5,809,000
98,000 - - 3,1617 194,400
114,500 - - 4,089 227,100
202,350 - - 6,527 401,400
212,380 7,660 6,600 7,079 421,200
343,540 15,900 5,000 11,080 681,400

787,100 31,900 15,900 26,240 | 1,561,000

284,880 19,100 3,860 9,190 565,100
128,560 5,000 3,100 4,147 255,000
115,280 4,500 2,860 3,843 228,700
2,751,570 31,900 - 7,539 | 5,458,000
Ootober 1911 162,100 - n 5,229 321,500
Novenber..... 165,500 - - 5,517 328,300
December. ... 138,500 - - 4,468 274,700
Calendar year 1911 ............ e 2,752,690 31,900 - 7,542 | 5,460,000
January 1912 . 122,500 - - 3,952 243,000
February. 133,500 - - 4,603 254,800
March. .. 169,090 10,800 - 5,455 335,400
April. . 284,370 10,800 7,660 9,479 564,000
May... 608,300 30,700 10,400 19,560 | 1,203,000
June.. ... 873,100 33,100 21,800 29,100 | 1,732,000
July..... 774,390 21,800 5,610 10,460 643,400
August...... 137,550 8,030 5,300 6,373 391,800
September. . . .B7,160 6,950 4,700 6,239 371,200
Water year 19.1-12 ........... e 3,364,080 33,100 - 9,191 | 6,673,000
Ociober 1912 . ool 212,930 - - 6,869 422,300
November. . . . .. 203,000 - - 6,767 402,600

Decenber.

e 141,500 - - 4,565 280,700

Calendar year 1912 ........

January 1913 ..... 102,000 - - 3,290 202,500

February. .. . 107,500 - - 3,839 213,200

“ March. .. 141,000 - - 4,548 279,700

432,000 18,600 10,400 14,400 856,900

. 665,700 38,800 13,900 21,470 | 1,320,000

11,097,700 44,000 19,100 36,590 | 2,177,000

July.. 406,670 25,300 5,300 13,120 806,600

August .. . . . 210,510 8,800 5,000 €791 417,500

September. ... PN . . 131,160 5,930 3,600 4,372 260,200

Water year 1912-13 3,851,670 44,000 | - 10,550 | 7,639,000

October 1913 239,270 10,400 5,000 7,718 474,600

November. . . 220,950 8,410 5,610 7,365 438,200

December. .. 140,940 6,600 - | 4,545 279,600

_________ Ao SRR SO 3 st BN bt

3,895,400 44,000 - 10,670 | 7,726,000

142,800 - - 4,606 283,200

146,700 - - 5,239 291,000

223,400 - 5,610 7,206 443,100

300,780 13,000 5,610 10,030 596,600

631,700 28,300 12,100 20,380 [-1,253,000

713,100 28,900 13,900 23,770 | 1,414,000

206,930 13,400 - 6,675 410,400

103,200 - - 3,329 204,700

118,000 - - 3,933 234,000

Water year 1913-14 ...........cvvuineenns ..| 3,187,770 28,900 - 8,734 | 6,322,000

October 1914 210,540 © 8,030 4,410 6,792 417,600

November.......... . 181,500 - - 6,050 360,000

December............ .| 140,000 - - 4,516 277,700
Calendar year 1914 ...............

January 1915 135,100 - - 4,358 268,000
181,300 - - 6,475 359,600
281,630 - - 9,085 558,600
313,800 13,900 8,800 10,460 622,400
446,900 16,400 13,400 14,420 886,400
638,700 30,700 11,300 21,290 | 1,267,000
345,990 16,900 5,930 11,160 686,300
231,110 12,600 5,000 7,455 456,400
September. .. 190, 650 7,660 4,410 6,355 378,100

Water year 1914-15 ..., e ceee....| 3,297,220 50,700 - 9,033 | 6,540,000
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Monthly discharge, in second-feet, of Missourl River at Fort Benton, Mont., 1890-1918, 1948-49--Cont.

Second— ] Runoff in

Month toot-days Maximum Minimum Mean acre-fest
October 1915 .. 216,840 10,000 4,640 6,995 430,100
November........ 186,830 7,660 - 6,228 370,600
December....... e 159,300 6,950 3,400 5,139 316,000
Calendar year 1915 ... ................... 5,528,150 | 30,700 - 9,118 | 6,602,000
January 1916 123,500 - - 35,984 245,000
193,500 - - 6,672 383,800
348,310 19,900 - 11,240 690,900
296,290 13,700 6,670 9,876 587,700
539,200 22,100 13,400 17,390 | 1,069,000
944,700 48,600 22,300 31,490 1,874,000
721,680 42,000 8,920 23,280 1,431,000
221,840 9,760 5,930 7,156 440,000
September. 186,520 - - 6,217 370,C00
Water yoar 1915-16 ....u.vvuenenenrnannans 4,138,510 48,600 - 11,310 | 8,208,000
October 1916 .. 198,990 - - 6,419 394,700
November. ... 176,890 - - 5,896 350,900
Degember. . 149,200 - - 4,813 295,900
Calendar year 1916 . 8,133,000
January 1917 ..... . 162,400 - - 5,239 322,100
February.... . 162,400 - - 5,800 322,100
March. 217,110 13,000 - 7,004 430,600
327,800 13,000 8,800 10,930 650,200
812,100 48,200 10,800 26,200 | 1,611,000
1,171,300 43,300 33,100 39,040 2,323,000
486,400 33,100 5,400 15,690 964,800
139,620 - 3,500 4,504 276,900
139,410 5,810 3,630 4,647 276,500
Water year 1916-17 ............. 4,143,620 48,200 - 11,350 | 8,219,000
October 1917 155,100 - - 5,003 307,600
November. .. ... 184,000 - - 6,133 365,000
December. .... 151,500 - - 4,887 300,500
Calendar year 1917 ....... N vev..] 4,109,140 48,200 F - 11,260 | 8,150,000
January 1918 .... 180,970 7,490 3,270 5,840 359,000
February...... 158,710 7,060 4,740 5,670 315,000
. 229,150 9,900 4,770 7,390 454,000
. 268,490 11,000 7,560 8,950 533,000
....... 428,300 16,300 10,000 13,800 848,000
e 580,000 28,000 10,500 19,300 1,150,000
e 177,580 9,670 4,480 5,730 352,000
August.......... 160,320 6,250 4,140 5,170 318,000
September. .. .. 135,080 5,150 4,030 4,500 268,000
Water year 1917-18 ...............00..0... 2,809,200 28,000 - 7,700 5,570,000
October 1948 ........ 161,030 5,860 4,280 5,195 319,400
November. . ... 174,910 6,460 5,160 5,830 346,900
December........ 146,920 5,900 3,300 4,739 291,400
Calendar year 1948 ,..... eetaiaceaaeen. ] 3,843,330 1 51,300 3,300 10,500 | 7,622,000
January 1949 . 139,700 4,900 4,000 4,506 % 277,100
. 133,500 5,700 4,100 4,768 264,800
. 199,290 8,690 5,100 6,429 395,300
. 303,980 14,100 6,920 10,130 602,900
. 437,250 20,100 8,390 14,100 867,300
. 402,150 21,600 7,060 13,400 797,700
e 146,030 6,520 3,620 4,711 289,600
August........ 98,510 3,980 2,560 3,178 195,400
September.........o.iiiiiiiiiiiirisiensesas.| 106,890 5,850 2,620 3,563 212,000
Water year 1948-49 .,...............c.0....| 2,450,160 21,600 2,560 6,713 4,860,000

T
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Missouri River at Loma, Mont.

Location. --Water-stage recorder, lat. 47°56', long. 110°28', in lot 6, SE} sec. 8, T. 25
., K. 10 E., at Loma, half a mile downstream from Marias River.

Drainage area.--34,100 square miles.
Records avallable.--February 1935 to September 1949,
Average discharge.--14 years, 7,397 second-feet.

Extremes.--Maximum discharge during year, 26,500 second-feet June 4; maximum gage height
T observed, 9.7 feet in February (ice %am{; minimum discharge, 1,700 second-feet Dec. 9;
minimum daily, 2,620 second-feet Sept. 19.

1935-49: Maximum discharge, 92,000 second-feet June 20, 1948 (gage height, 17.63
feet), from rating curve extended above 60,000 second-feet by logarithmic plotting;
minimum, 480 second-feet July 5, 6, 1936 (gage helght, 1.70 feet); minimum daily, 638
second-feet July 5, 1936.

Remarks.--Records good except those for pericds of ice effect or no gage-height record,
ch are fair. Many diversions from tributaries. Some regulation by reservoirs.
angiderable diurnal fluctuation at medium and low flow caused by power plants above
station,

Discharge, in second-ieet, water year October 1948 to September 1949

g
=

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

6,360 ! 8,410 5,900 ¢,800| 4,800{ 5,800| 8,980 16,200 {21,300| 7,540 4,160 3,210
6,170| 6,560 | 5,970 | 4,800} 5,000| 5,900 8,700 | 16,200 | 23,600 | 7,450 | 4,280 | 3,320
6,130 | 6,450| 6,340 5,000 | 5,000| 6,000) 8,730} 16,200 | 25,200| 6,770} 4,170| 3,600
6,150 | 7,070 | 6,200 5,000 | 5,000| 6,400| 8,740 | 25,500 | 25,800 | 6,090 | 35,770 | 3,110
7,370| 6,000| 4,700| 5,000| 6,400| 8,830 14,500 | 24,700 | 6,630| 3,480 2,890

6,340! 6,830 5,900 5,100 *4,900| 6,400) 8,970 14,800 | 23,500} 6,160 ] 3,840 3,200
6,i70| 7,200| 5,500} 5,000; 4,800 7,000| 9,930] 13,800 (23,100} 5,800 3,000 3,670
6,200 7,220} 4,100| 5,100} 4,800} 7,000 10,300 13,400 | 24,300 5,900} 2,950 3,590
6,150 7,450| 4,800| 5,100| 4,900} 6,900 | 10,300 | 14,000 | 24,300 | 5,810] 3,420 3,760
,10| s5,920| 6,900 3,600| 4,500) 5,100) 6,700 10,60C | 14,300 | 19,100{ 5,360 | 3,270 3,880

11| s,e20| 7,170 4,800| 4,400{ s,100| 6,600 | 20,300 ]| 13,800 | 16,100| 5,570 | 3,280| 3,470
12| 6,350| 6,620| 5,400| 4,400| 5,000| 6,400 | 20,000 | 13,000 | 16,400 | 5,800 | 3,310| 3,480
13| s,900| 6,360| 6,400 4,700 4,600| 5,700 | 10,200 | 12,200 | 16,800 | 5,780 | 3,440 4,030
14| 5,770| 6,080| 5,600 5,000{ 4,500| 6,300 9,890 (11,800 |15,600{ 5,570 3,160 [ 3,860
15| 6,130| 6,450| 5,000{ 5,000{ 4,700| 5,800| 9,850| 11,800 ]16,400| 5,820 3,270| 3,770

16| s,120| e6,280| 4,700| 4,800| 4,300} s,800| 9,610 13,500 | 15,000 6,050] 3,530 3,880
17| 8,060 6,440| 4,800 ( 4,800( 5,400 8,200 11,700 | 15,000 | 13,800 5,100 3,720 | 3,650
18| 5,370| 6,700 5,100| 4,900 5,800] 6,400 | 13,200 | 20,000 | 10,800 | 5,480 | 3,650 | 4,180
19| &,180| 7,070| 5,600 4,800 5,400 | 6,800 | 13,400 | 21,500 | 11,000 | 4,260| 3,500 | 2,620
20| 5,%60| 6,750 5,500 | 4,800 4,300| 7,200 13,400 | 23,000 | 11,900{ 4,150 4,060 3,890

21 6,070 | 7,320! 5,400| 4,500! 4,500, 8,200} 13,800 | 24,000 | 12,400| 5,320| 3,260 3,460
22 6,440 | 6,300 5,200| 4,200} 4,800| 8,500 | 14,400 24,000 | 11,400 4,160 2,860 4,040
23 6,590 | 7,640{ 5,300| 4,400{ 5,400 8,200 14,800 | 25,500 | 9,990 | 4,120]| 3,560 5,080
24 8,440} 6,590( 5,000 4,800{ 6,000 9,000( 15,900} 22,000 1{11,200( 4,460} 3,600 4,740
25 6,260 6,600 4,000| 4,800 6,400 10,000 | 16,100} 23,000 |12,100| 4,000 3,440 4,260

26 6,110 6,560 3,800 4,600| 6,300{ 9,700} 15,800 22,500 {10,300} 4,480| 3,710 4,140
27 8,210} 6,400! 3,800 4,600| 6,200/ 9,800} 16,400) 22,000 9,740| 4,160] 3,640 6,550
28 6,290 6,320| 4,700| 4,800| 6,400{ 9,500} 15,800 21,300 | 8,700 | 4,430| 3,640 6,320
- *8,500 | 15,400 | 18,900 | 9,240 | 4,630 2,960 3,850

9,310 | 16,100 | 18,300 | 8,400 4,380| 3,490 4,610

OOND SN
o
o
@©
o

31 6,690 - 5,400} 4,800 . 10,200 - 18,900 - 4,330 3,450 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-foet
L8 ] P 190,000 6,690 5,120 6,129 376,900
.. 201,880 7,640 6,080 6,729 400,400
DECemDOI . ¢ v centroctvecsratnssroarsrsronrenns 160,010 6,400 3,800 5,162 317,400
Calendar year 1948 ........covvencanvnnad| 4,824,620 82,700 3,600 13,180 | 9,570,000
4,200 4,771 293,400
4,300 5,179 287,800
5,700 7,375 453,400
8,700 12,000 714,300
11,800 17,51C¢{ 1,077,000
8,400 18,070 956,400
4,000 By341 328,400
August............ 108,870 4,280 2,860 3,512 215,900
SepPLOMDOr. s v vtsreacrarsscasssroarsriancnsinal 118,110 8,550 2,620 3,937 234,300
Water year 1b48-49 ............ccce0neenld 2,851,140 25,800 2,820 7,811} 5,655,000

Peak discharge !basal 1a!soo uec.-ft.%,«ﬁay 1 (10:30 p.m.) 17,400 sec.-ft.; May 21 (time unknown)
24,500 sec.-ft. a.m. » Sec.~ft.

* Winter discharge measursment made on this day.

Note,--8tage-dlscharge relation affected by ice Dec. 5 to Mar. 8 (no gage-height record Dec. 16 to
Mar. 3, Mar, 9-29; discharge computed on basis of 2 discharge measurements, weather records, and
records for station at Fort Benton). No gage-height record May 17-27; discharge computed on basis
of 1 discharge measurement and records for statlon at Fort Benton.
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Missouri River at power-plant ferry, near Zortman, Mont.

Location.--Water-stage recorder, lat. 47°44', long. 108°56', in EINEL sec. 30, T. 23 N.,
B ., abt power-plant ferry, 5 miles downstream from Cow Creek and 22 miles
(revised5 southwest of Zortman.

Drainage area.--40,600 square miles.
Records available.--February 1934 to September 1949.
Average discharge.--15 years, 7,887 second-feet.

Extremes. --Maximum discharge during year, 26,900 second-feet June 5; maximum gage helght,
T I0.1 feet Mar. 22 (ice jam); minimum daily discharge, 3,300 second-feet Dec. 11.
1934-49: Maximum discharge, 93,200 second-feet June 21, 1948; maximum gage helght,
30.16 feet Mar. 19, 1947 (ice Jam), from floodmark; minimom discharge, 1,120 second-
fegé July 8, 1936 (gage height, 1.92 feet); minimum daily, 1,220 seccnd-feet Dec. 13,

Remarks.--Records fair except those for pericds of ice effect or no gage-height record,

which are poor. Many diversicns from tributaries. Flow partly regulated by reservoirs
Considerable fluctuation at medium ang,low flow caused by power plants above station.

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 6,870| a8,800( 6,200| 5,200| s5,100] 6,700 | 10,500 | 16,500 } 19,800} 8,050 | 5,200| "4,100
2| 6,710| a6,600| 6,100 5,300| 5,100| 6,600| 9,800 16,700 |23,200¢{ 8,050 | 4,820 4,120
3! 6,870 a6,400| 6,000 | 5,300 | 5,100| 6,300| 9,100] 16,800 | 25,300 7,530 4,690{ 4,050
4| 6,870 26,800 5,900| 5,200| 5,100} 6,300 | 9,200 | 16,800 | 26,300 { 6,870 | 4,840 | 4,050
5| 6,050|a7,200| 5,500 5,100 5,100| 6,400| 9,300 16,300 | 26,500 | 6,620 4,770 4,220
6( 7,370]a7,600| 5,000| 5,100 5,100| 6,600| 9,700| 15,200 |25,700] 7,180| 4,710 4,070
7| 6,650]a7,000| 4,400] 5,100| 5,000| 6,800 9,980 | 15,600 |24,800| 6,320 | 4,540| 3,960
8| 6,410 a7,200| 3,900] 5,100| 5,000 7,000 | 10,100 | 14,700 | 23,900 | 6,080 | 4,480 | 3,940
9| 6,710| a7,400| 3,600} 5,000| 5,100} 7,100 | 11,000 | 14,200 | 25,000 | 6,200| '4,290 4,220

10 6,680 a7,600| 3,800 4,900| 5,200! 6,900 10,900 | 14,600 | 25,400 7,500 4,000 4,340

11) 6,470|'a7,800| 3,300 4,700| 5,300| 6,700 11,000 | 15,100 | 21,200| 6,960| 4,000 4,410
12| 5,700 27,300 | 4,200| 4,600 | 5,200 6,600 10,800 | 14,600 |17,000| 5,790 4,170 | 4,580
13| 6,650 27,400 5,000 4,600 5,000| 6,300 10,500 | 13,700 | 16,600 | 6,710 4,030 | 4,540
14| 6,320]|a7,000| 5,300| 4,900| 5,000| 6,100 10,500 | 13,000 |17,600| 5,960 4,000| 4,340
15| 6,050 a6,500| 5,500 5,100 | 5,000| 6,100 10,300 | 12,600 | 16,300 5,960 4,100| 4,610

16| 6,050| 6,650| 4,700| 5,100| s5,100| 6,200 10,100 | 12,800 |17,100| 5,200| 3,940 4,690
17| 6,140| 6,990 | 4,000| 5,100 5,300| 6,200{ 9,940 | 13,800 | 15,800 | 6,200| 3,940| 4,610
18| 6,230 6,410| 4,500| 5,000| 5,600 | 6,300 | 10,300 | 15,800 |14,900| 5,870| 4,140 4,640
19| 6,410| 6,620| 5,000 | 4,800 5,800| 6,500 12,500 | 20,700 | 12,700 | 5,670 | 4,240| 4,310
20| 6,350| 6,960| 5,600 | 4,700| 6,000| 7,000| 13,000 | 22,200 (11,800} 5,820 4,240 4,510

21| 6,620| 7,240} 5,700 4,500 5,500| 7,600} 13,700] 23,600 | 12,300 | 5,310 4,380| 4,310
22| 6,650 7,020| 5,500| 4,200| 4,700 | 8,100 | 13,900 | 24,000 | 13,100 | 5,360 4,340 | 4,190
23| 6,780 7,090| 5,400| 4,100| 5,400 | 8,700 14,500 | 24,300 | 12,300 | 5,620 4,030 ! 4,410
24 | 6,950| 7,240| 5,300 4,200| 6,200| 9,200]| 15,300] 23,900 | 11,900| 5,310| 3,870| 4,690
25| 7,180| 7,590| 5,000 | 4,300 6,600 9,600 | 15,900 | 22,600 | 12,500 | 5,200 | 4,170| 5,090 «

26| 6,870 7,120! 4,600 4,500 6,700/ 10,100 18,200 | 23,800 | 21,500 5,220 4,240| 5,360
27| 6,560| 6,810| 4,400 4,800 6,700 | 10,500 | 16,200 | 23,700 | 9,790 | a5,000 | 4,140| 4,980
28 | 6,380 6,700 4,700 5,000 6,706 | 10,200 | 16,600 | 25,3001 9,760 | a4,800 | 4,240 5,030

29 6,350 8,600 4,300 5,100 - 9,500 | 15,900 | 22,000 9,390 4,980 4,290 6,140
30 6,500 6,300 4,600 5,200 - 9,700 | 16,000 | 20,200 9,280 5,080 4,310 5,930
31 6,320 - 4,900 5,100 - 10,100 - 19,500 - 5,250 3,910 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-fost

202,700 7,370 5,700 6,539 402,000

209,940 7,800 6,300 6,998 416,400

DEOEMDET. v vt seuaaraorsasivocnsansssorasasan 151,300 6,200 3,300 4,881 300,100

Calendar year 1948 ...... T .. ®,075,300 |  85,200| 3,300 13,570_ 10,070,000

TBOUBLY .« vveereereenrnssennsensensasansannss] | 150,900 ] 55300 4,100 4,888 | 299,300

February. - 152,700 6,700 4,700 5,484 302,900

234,000 10,500 6,100 7,548 464,100

362,720 16,600 9,100 12,080 719,400

562,600 24,300 12,800 18,150 | 1,116,000

518,720 26,500 9,280 17,280 1,029,000

187,680 8,050 4,800 6,054 372,300

133,060 5,200 3,870 4,292 263,900

136,440 6,140 3,940 4,548 270,600

Water year 1948-49 ..............000neennsf 3,002,760 26,500 3,300 8,227 5,956,000
Peak discha base, 14,000 Bec.-ft.).--May 2 (11:30 p.m.) 17,100 sec.-ft.; June 5 (2 a.m.) 26,900

sec.

a No gase-height record; discharge computed on basls of records for station &t Loma.
Note.--Stage-discharge relation affected by ice Nov. 28 to Apr. 6.
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Fort Peck Reservolr at Fort Peck, Mont.

Location. --Water- stage recorder, lat. 48°00726", long. 106°23'49", in sec. 14, T. 26 N.
R. 4T E., in No. 4 emergency gage shaft of dam on Missouri River at Fort Peck 2 miles
downstream from Bear Creek, 95 miles southwest of Nashua, and 11 miles upstream from
Milk River. Datum of gage is at mean sea level, datum of 1929.

Drainage area.--57,725 square miles.

Records available.--Octobir 1938 to September 1949. June 1937 to September 1938 in files
of o ce © issouri River Division, Corps of Englneers.

Extremes --Maximum contents during year, 14,810,000 acre-feet Oct. 1 (elevation, 2,232.47
; minimum, 11,970,000 acre-feet bept 30 (elevation, 2,218,11 feet).
1937 49: 17 550 000 acre-feet July 15, 1948.

Remarks.-~Reserveir 1s formed by earth-fill dam; storage began in 1937; dam completed in
. Usable capacity, 18,800,000 acre-feet between elevations 2, 095 feet (lowest out-
let) and 2,250 feet (top of 25-foot gates) above mean sea level. Elevation of crest of
spillway, 2 225 feet. Dead storage below elevation 2,095 feet, 617,000 acre-feet.
Figures given herein represent contents above elevation 2,095 feet. Water is stored
to supplement low-water flow of Missourl River during navigation season. Elevations
materially affected by wind.

Cooperation.--Gage readings furnished by Corps of Engineers.

Monthly elevatilon and contents, water year October 1948 to September 1949

nts
Elevation Contents Chagﬁ:”j;: ;g:::z v

{feet)t {acre-feet) (acre-feet)

Date

2,232.51 14,820,000 -
13,480,000 -1,340,000

2,225.
13,100,000 -380,000
12,860,000 2:

2,221.98 12,700,000 ~160,000

Jan.
Feb 2,221.32 12,580,000 ~120,000
Mar. 2,224.22 13,140,000 +560,000
Apr. 2,225.19 13,330,000 +190,000
May 2,228.33 13,950,000 +620,000
June 2,231.79 14,670,000 +720,000
July 2,229.47 14,190,000 -480,000
Aug. 2,223.53 13,000,000 -1,190,000
- Sept., . 2,218.11 11,970,000 -1,030,000
Water year 1948-49.... - - -2,850,000

t Elevation at 12 p.m.
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Missouri River below Fort Peck Dam, Mont.

Location.--Water-stage recorder, lat. 48°02'30", long. 106°21'10", in NW} sec. 6, T. 26

., R. 42 E., 3% miles upstream from Milk River, 6 miles south of Nashua, and 8 miles

downstream from Fort Peck Dam, Datum of gage is 2,020,00 feet above mean sea level,
datum of 1929 (Corps of Engineers bench mark).

Drainage area.--S?,BOd square miles.
Records available.--March 1934 to September 1949.
Average discharge,--15 years, 6,971 second-feet.

Extremes.--Maximum daily discharge during year, 28.600 second-feet Oct. 9; minimum, 2,060
~second-feet June 6 (gage helght, 1.09 fest).

1984-49: Maximum discharge, 51,000 second-feet Aug. 8, 1946; maximum gage helght
observed, 12.30 feet Mar. 10, 1936 (ice Jam), site and datum than in use; maximum daily
reverse -flow, 400 second-feet Mar, 29, 1943 (backwater from Milk River); minimum gage
height, 0.38 foot June 7, 1943.

Remarks.--Records good except those for perlods of ice effect or no gage-height record,

Which are falr. Many diversions from tributaries. Flow completely regulated by Fort
Peck Reservolr (see preceding page).

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec, Jan. Feb. Mar, Apr. May June July Aug. Sept.
1] 28,300 27,300/ 9,320] 7,820| 7,800| 7,690| a3,400( 10,900| 3,220} 6,960| 20,600} 23,400
2| 28,500| 26,800| 8,170 7,970| 7,800 6,340| 3,380| 10,700| 3,550| 8,440| 20,300 23,100
3| 28,100| 25,400| 8,110 7,800| 7,900| 6,640| 3,490( 11,600 3,000| 9,360 20,500 23,100
4| 28,300| 23,700| 8,080 7,800| #7,700{ 6,670| 3,420| 13,100 a2,800| 10,600| 21,200 22,700
5| 28,300| 21,700| 8,030 7,800{ 7,700| 6,670| 3,440].12,800! a2,600| 10,500| 22,000 | 22,400
61 28,300 20,400( 8,080| 7,800{ 7,700| 6,030| 3,460| 11,800| 2,500| 8,560 22,000 21,700
7| 28,200| 18,300| B8,140| 7,800 7,700| 5,690 4,640| 12,100 £3,020| 7,560 21,900 | 20,300
8 | 28,400| 16,100| 8,080| 7,800( 7,700{ 5,690| 5,180| 13,200 £3,070| 7,590 22,100 | 20,400
9| 28,600| 14,200| 8,080| 7,800| 7,700| 5,550! 5,290| 13,600 £3,100| 7,470( 22,000 | 20,400

10 | 28,200| 12,700 8,080 7,800| 7,640| 4,560{ 5,600| 13,400 £3,040{ 8,470( 21,700 20,200

11| 28,0001 10,800| 8,030| 7,800| 7,400| 4,140} 5,880( 12,400{ 3,380{ 10,000] 21,600 19,700
lz | 28,2000 9,910| 8,250| 7,800| 7,700 4,240| 8,810( 10,900| 3,280( 11,800 21,400 19,200
13 | 28,100 9,730| 7,820| 7,800 7,700| 3,700} 12,000 9,060 3,140| 13,000| 21,400 18,500
14 | 28,000} 9,700| 7,840| 7,800} #7,580| 3,94<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>