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. ‘ (hm/y )
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STREAMFLOW CHARACTHERISTICS OF THE UPPER
COLUMBIA RIVER BASIN, MONTANA, THROUGH 1979

By

ot

Scott D. Waltemever and Ronald RB. Shields

ABSTRACT

Statistical summaries of streamflow data for selecred stream—gaging
sites are presented in this report to aid in appraising the hydrology
of the upper Columbia River basin in Montana. Streamflow records are
presented for 54 gaging stations for the period of record. Records for
five gaging stations were compiled into separate periods owing to change
in regulation after data collection commenced. The entire periocd of
record, the period before regulation, and the period after regulation

are presented for comparison.

For each gaging station selected for this report, a brief descrip—
tion is given for station location, drainage area, pericd of record,
vevisions of previously published records, type and history of gages,
regulation and diversions, and extremes of discharge. These data are
Followed by tables of monthly and annual flow statistics, flood~frequency
data, low-flow and high-flow frequency data, and flow-duration informa-
tion.

INTRODUCTION

Purpose and scope

As a prerequisite to comprehensive planning for the development and manage-
ment of the State's surface-water resources, the Montana Department of Natural
Resources and Conservation is actively appraising the hydrology of the upper
Columbia River basin. The purpose of this report is to present statistical sum~—
maries of streamflow data for 54 selecrted streamflow-gaging sites in the upper
Columbia River basin to aid in that appraisal. Monthly and annual mean discharge,
flood-frequency data, low-flow and high-flow frequency data, and flow-duration
data were determined for the 54 stations. These data should be useful to indi-
viduals and agencies concerned with management of water in the basin., This report
was prepared in cooperation with the Monrana Department of Natural Resources and
Conservation.

Acknowledgments

Special thanks are extended to Gary Rogers, who wrote the computer program to
merge all statistical data into one table, and to Melvin K. White, who edited the
station manuscripts.



STREAMFLOW RECORDS

Streamflow statistics are presented in this report for the gaging stations
shown in figure 1. Each station is assigned an index number in downstream order.
The numbering system is the same as that used in all U.S. Geological Survey
atreamflow~data reporis.

Period of record

Records through September 30, 1979 (or September 30 of last year of record,
if discontinued prior to 1979), were used in computing monthly and annual mean
discharge, high-flow frequency, and flow-duration data. Low-flow frequency data
were computed on the basis of the climatic year, which ends March 31. Flood-
frggtg@@v data were computed only through the 1978 water year, because data for
the 1979 year were not in storage at the time the data were retrieved from the
computer.

Station description

The stati
record, revisi
remarks on reg

on description consists of location, drainage area, period of
ons of previously published records, type and history of gages,
ulation and diversions, average discharge, and extremes of dis-

charge. The ?gﬁatleﬁ and the drainage area are obtained from the most accurate
maps available River wmileage, given under “Location” for some stations, is

that determ neé and used by the U.S5. Army ? pe of Engineers. Periods for which
published records are avallable for the ?;ggeﬁt station or for stations generally
equivalent to the present one are given under "Period of Record.”

Previously published streamflow records of some stations have been found to

be in error on the basis of data or information subsequently obtained. Revisions
- e N -y wyyen T ay »,1/; £ . r 73 1 O ST ren - a 4 O £ the

annual or compllation reports. To make such revised records readily avallable, a
section entitled "Reviged Records” has been added to the appropriate station de-
geriptions. Listed therein are all the reports in which revisions have bsen pub~

ished, each followed by the year for which data are revised in that report. The
year shown is a water year; for example, 1965 indicates the water year October 1,
1964, to September 30, 1965. 1If ne daily, monthly, or annual figures of discharge
are affected by the revision, the fact is noted after the water year by (M), which
indicates that only the instantaneous maximum discharge was revised. If the drain-
age area has been revised, the report in which the revised area was first published
is identified. For all stations for which cubic feet per second per square mile
and runoff in inches have been published, a revision of the drainage area necessi-
tates corresponding revision of all values based on the drainage area.

The type of gage currently in use, the datum of the present gage above sea
level, and a condensed history of the types, locations, and datums of previous
gages used during the pericd of record are given under “Gage.” In references to
datum of gage, the National Geodetic Vertical Datum of 1929 (NGVD) denotes a geo-
detic datum derived from a general adjustment of the first~order level nets of
both the United States and Canada; this datum was formerly called "mean sea level
datum of 1%29."
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Figure l.--Location of streamflow-gaging stations.
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AND ABBREVIATED NUMBER - -
Numbers hove been obbreviated
by omitting the first two digits
{12} and the lost ons or two
digiis if they ars zerces

50 MILES

4
80 KILOMETERS



Information pertaining to the accuracy of the discharge records and to condi-
tions that affect the natural flow at the gaging station is given under "Remarks."”
The average discharge for the number of years indicated is given under "Average
Discharge.” The "Extremes for Period of Record” section gives the momentary maxi-
mum and minimum discharges and gage heights for the period of record.

Tabulations

Tables presented for the stations include monthly and annual mean discharge,
magnitude and probability of instantaneous peak flow (flood frequency), magnitude
and probability of annual low flow, magnitude and probability of annual high flow,
and duration of daily mean flow. The monthly and annual data were processed
through the computer program Daily Values Monthly and Annual Statistics (Program
W4422) by Price and Meeks (1977). TLow-flow, high-flow, and flow-duration data
were processed using U.8. Geological Survey computer program Dailv Value Statis—
tics (Program A969) of Meeks (1977). Flood-frequency data were processed using
computer program J407 of Kirby {1981},

Monthly and annual mean discharge

The monthly and annual mean discharge tabulations show for the period of
record: the maximum and minimum mean monthly and annual values, the mean
(monthly and annual), the standard deviation from the mean, the coefficient of
variation (ratio of the standard deviation to the mean), and the percentage of

annual runoff for each monthly mean.

Flood frequency

The flood-flow tabulations show the data necessary to plot flood-frequency

1 ]

L

rEves-based-on-the-peritod-of-reeord frg-tt v rson Type LTIT frequency dis
tribution. The flood-frequency curve is a graph showing the relationship between
recurrence interval as abscissa and flood magnitude as ordinate. For stations
with less than 25 years record, a generalized (regional) skew from the U.S. Water
Resources Council (1977) was used. For stations with more than 25 years record,
the generalized skew was weighted with the station skew in accordance with proce—
dures recommended by the U.S. Water Resources Council (1977). The skew used is
Listed at the bottom of the flood-frequency table. For some sites, skew coeffi-
clents were not applicable, because flood peaks resulted from two separate and
independent causes {(for example, snowmelt and rainfall). In these instances, a
mixed-population flood frequency analysis was used (Parrett and Omang, 1981, D
6), and a skew value is not listed in the tflood-frequency table. The flood
magnitudes determined from the log-Pearson Type III analysis were weighted with
values determined from regional regression equations (Parrett and Omang, 1981)
to produce the values listed. The table lists the magnitude of instantaneous
peak flow for recurrence intervals of 1.25 years, 2 years, 5 years, 10 years, 25
years, 50 years, and 100 years; the associated annual exceedance probabilities
are 80 percent, 50 percent, 20 percent, 10 percent, 4 percent, Z percent, and 1
percent, respectively. Flood frequency data were estimated for all stations,
except those with less than 10 years record and those where peak discharge values
were considered unreliable or unrepresentative of the long-term flow record.




Low-flow frequency

The low-flow tabulations show the data necessary to plot standard low-flow
frequency curves using the log-Pearson Type LIl frequency distribution. The low-
flow frequency curve is a graph showing the relationship between recurrence inter-
val as abscissa and low-flow data as ordinate. The tabulations show smallest
mean discharge for consecutive periods of 1, 3, 7, 14, 30, 60, 90, 120, and 183
days for recurrence interval of 2 years, 5 vears, 10 vears, 20 years, 50 years,
and 100 years; the assocciated non-exceedance probabilities are 50 percent, 20
percent, 10 percent, 5 percent, 2 percent, and ! percent, respectively. Recur-
rence intervals generally were extended to only twice the period of record.
Records of more than 40 years were extended to the 100-year {(l-percent) interval.

High~flow frequency

The high-flow tabulations show the data necessary to plot standard high~flow
frequency curves using the log-Pearson Type ILI frequency distribution. The high-

flow frequency curve 1s a graphn showing the relationship between recurrence inter—
val as abscissa and high~flow data as ordinate. The tabulations show the largest
mean discharge for consecutive perisds of 1, 3, 7, 15, 30, 60, and 90 days for
vecurrence intervals of 2 vears, 5 years, 10 years, 25 years, 50 years, and 100
vears; the assocciated exceedance probabilities are 50 percent, 20 percent, 10
percent, 4 percent, 2 percent, and ! percent, respectively. The criteria for
extending records of high-flow data were the same as for the low-flow data.

Flow duration

The flow-duration tabulations list the data necessary to plot a standard
flow-duration curve. The flow-duration curve is a cumulative frequency curve
(o]

that shows the percentage of time that specified discharges were equaled or
Py

S Id £ A 3 M4 1.
3 A Y Y L34 roTL pol selunld WITL T

3 i .
[ (R SAS Y . A P i B (a1 4 % BNy, .3
were equaled or exceeded for a given percentage of time.

]

Effects of regulation

o

The natural flows of many streams in the upper Columbia River basin are al-
tered by regulation by dams or diversions for irrigation. The reader needs to be
aware that for many stations these conditions exist and the reported data reflect
the pattern of operation of regulation and diversion. The "Remarks” section of
the station description indicates known vegulations and diversions; periods of
natural flow were segregated from periods of flow affected by regulation by dams
or major diversion only at stations 12303000, 12362500, 12363000, 12372000, and
12389000, 1f this information is needed for other sites, special requests can be
directed to the District office in Helena, Mont. Depending upon the number of
sites involved, a cost for computer services may be charged.
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Station

number

123013060
12301500
12301850
12301999
12302000
12302055
12302500
12303000

LIST OF STREAMFLOW-CGAGING STATIONS, IN DOWNSTREAM ORDER

Station name

UPPER COLUMBIA RIVER BASIN

Kooctenai River basir

Tobacco River near Bureka, Mont. ¢ = + o « o o » o
Kootenai River near Rexford, Monte « o o« « o o o
Kootenal River at Warland Bridge, near Libby, Mont
Wolf Creek near Libby, Mont. o ¢ o & s o = a s o
Fisher River near Jennings, Mont . o s s o s « 5
Fisher River near Libby, Monte ¢« o o ¢ « o s o o «
Granite Creek near Libby, Mont . o « ¢ 2 » = o & «
Kootenai River at Libby, Mont. +. « ¢ & & o « & s &

10
11
12
13
14
i5
16

12303100
12303500
12304500

12323500
123243100
12325500
12329500
123306000
12332000

eriod before regulation by Libby Dam. - . « .
Period after completion of Libby Dam ¢ « o o o =
Flower Creek near Libby, Mont. - o o ¢ s o s s « o
Lake Creek at Troy, Mont o « ¢ & s o & 5 s e s »
Yaak River near Troy, Mont o ¢ ¢ o & o « o s o o

Pend Oreille River basin

German Gulch Creek near Ramsay, Mont « « « o « o+ &
Racetrack Creek below Granite Creek, near Anaconda
Flint Creek near Southern Cross, Monts « « 5 « & o
Flint Creek at Maxville, Monte » o + o s o o » o
Boulder Cresk at Maxville, Mont. » o« « s « o o« o &
Middle Fork Rock Creek near Philipsburg, Mont. . .

3

17
18
19
20
21

22
23
24
25
26
27

12335000
12335500
12338500
12340000
12340500

12342500
12343400
12343500
12344000
12346500
12347500
12350000
12351000
12353000
12354000
12354500

Blackfo 53 1 r-Helmyitle,Mont o5 v 5
Nevada Creek above reservoir, near Finn, Mont. . .
Blackfoot River near Ovando, MONEte « o o o = o o o
Blackfoot River near Bonner, Monte + = « s o » o o
Clark Fork above Missoula, Monte o o« o ¢ « o« o « &

Bitterroot River subbasin

West Fork Bitterroot River near Conner, Mont . . .
Hast Fork Bitterroot River near Conner, Mont . . .
East Fork Bitterroot River at Conner, Mont . « . .
Bitterroot River near Darby, Monte « « o o « o o o
Skalkaho Creek near Hamilton, Mont + « + o & & o &
Blodgett Creek near Corvallis, Mont. + « o o« o o &
Bear Creek near Victor, Mont « s o s s 5 o o » o
Burnt Fork Creek near Stevensville, Mont . « + . .
Clark Fork below Missoula, Monte o o o o o o o o &
St. Regis River near St. Regis, Mont « ¢ & o o o &
Clark Fork at St. Regis, MOTELs o o o s o s o o o o

28
29
30
31
32

33
34
35
36
37
38
39
40
41
42
43



LIST OF STREAMFLOW-CGAGING STATIONS, IN DOWNSTREAM ORDER~-CONTINUED

Station
number Station name Page

¥Flathead River subbasin

© 12355500 North Fork Flathead River near Columbia Falls, Mont. « + « « « & 44
12357000 Middle Fork Flathead River at Essex, Monte « o ¢ ¢ o ¢ ¢ o o & o 45
12357500 Middle Fork Flathead River at West Glacier, Mont - « « « « ¢ o & 46
12358500 Middle ¥ork Flathead River near West Glacler, Mont « & o« « s o & 47

12359000 Seuth Fork Flathead River at Spotted Bear Ranger Stationm,
near Hungry Horse, MONE « o « « o o o o o s o ¢ ¢ o o o o o 48
12359800 South Fork Flathead River above Twin Creek, near Hungry
Horse, MONE o« + o o s o s o s o s o o s o s o 5 o ¢ s o o s 49
12360000 Twin Creek near Hungry Horse, Mont ¢ « o o o« o o = o o & o & 4 o 50
12361000 Sullivan Creek near Hungry Horse, Mont o ¢ o« o ¢« o ¢ o o o « & 51
12361500 Graves (reek near Hungry Horse, MONL « s o o ¢ o s o & s s o s s 52 1
12362500 South Fork Flathead River near Columbia Falls, Monte « o« « ¢ o & 53 .
Period before regulation by Hungry Horse Dam « « » » o « o o & 54

Period after completion of Hungry Horse Dame s o o o o o o o 55
123563000 Flathesad River at Columbia Fallg, Mont « o « « ¢ o s o o o o o & 56
Period before regulation by Hungry Horse Dam « o « « o o o « = 57
Period after completion of Hungry Horse Dame. « « o o ¢ & o o & 58
12365000 Srillwater River near Whitefish, Monts o o « = ¢ s s ¢ o o ¢ o 59
12366000 Whitefish River near Kalispell, Mont « o s & « « o o ¢ s o s « o 60
12367500 Ashley Creek near Kalispell, Monte « o ¢ ¢ & « ¢ o ¢ o ¢ o o o 61

12370000 Swan River near Bigfork, Monte s o o o o & s o ¢ o s 'c s ¢ o o 62
12371100 Hell Roaring Creek near Polson, Momt o« « o o & o o s o s o o o o 63
12372000 Flathead River near Polson, Mont « « ¢ s o « s ¢ ¢ o s o o o o 64
Period before regulation by Kerr Dam - o » + s o 5 0 o s o v o 65
Pericd a [ savliity ton-of-¥ Dame—s s e e 66
Period before regulation by Hungry Horse Dam « « « « o ¢ o « » 67
Period after regulation by Hungry Horse and Kerr Dams. . . . . 68
123899000 Clark Fork near Plains, Mont o o 5 s 5 s s o s & = » & « o s s @ 69
Pevriod before regulation by Kerr Dam « o o o 4 ¢ ¢ o o o o o o 70
Period after completion of Kerr Dame - » o o o o o o o o o o 71
12389500 Thompson River near Thompson Falls, Mont « « « o o « o o o o o = 72
12390700 Prospect Creek at Thompson Falls, Mont « « o « s o s o+ ¢ o o 73
12391400 Clark Fork below Noxon Rapids Dam, near Noxon, Mont. « « « « o & 74
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KCOTENAI RIVER BASIN

12301500 KOOTENAI RIVER NEAR REXFORD, MT

LOCATION ., -~Lat 48952128, long 115913'37%, in SEINEINWL sec.21, T.36 N., R.28 W., Lincoln County, Hydrologic Unit
17010101, near right ba ﬂx on downst rea% side of bridge on State Highway 37, 300 ft (91 m) downstreanm from
Sullivan Creek, .1 mi (1.8 km) southwest of Rexford, 3.5 mi (5.6 km) downsbream from Tobacco River, and at

mile 260.5 (319‘? Wm)

DRAINAGE AREA.--8,420 mi2 (21,808 «km?), approximately.

PERIOCD OF RECORD,--March 1929 to November 1940, October 1967 to September 1971,

REVISED

GAGE. Datum of gage is 2,284,710 ft (684,002 m) National Geodetic
Ve nesrs bench mark). Mar, 24, 1929, to Oct. 15, 1931, nonrecording
ga ge recorder, June 5, 1932, to Nov. 18, 1940, nonrecording gages,
al nigher.

REMARKS, -~Diversions for irrigation of about 13,900 acres (56.3 xm?) above station.

g ROE.~=15 years, 10,130 ft3/s (286.5 =3/s3, 16.34 in/yr (415 mm/yr), 7,339,000 asre-ft/yr

aximum dischar ge observed, 79,900 re3/s (2,260 m3/s) June 18, 1933, gage height,
minimum, 1,100 ft3/s (31.2 m3/s) Feb. T, 1936; minimum gage height, 13.26 ft
datum. %%
CORD,--Flood of May 28, 1948, reached a stage of 31.06 ft (9.467 m), present datum, :
e, about 100,000 ft3/s {2,830 m3/s)).
|
AND ANNUAL MEAN DISCHARGES 1920-480, 1968-71 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW

BASED ON PERIOD OF RECORD 1930-40, 1969-71

STA
DARD PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-~
MINIMUM MEAM TION ANNUAL (CON= EXLm?DnN"” PROBABILITY, IN PERCENT
MONTH (CFS3) N (CFS) RUNOFF SECUw  mrm et s e b e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 2930 1420 0.31 BB e s
£ 2170 1450 3.3
1560 828 .2 2.5 1 1500 1250 1080 emees e
1620 785 .29 2.2 3 1540 1320 1140
;&55“ R 1670 621 637 .24 2.2 7 1710 1420 1220
MARCH 1910 1880 ¢ 707 24 2.4 14 1880 1580 1390
APRIL 28500 3110 8120 5440 .67 5.7 36 100 1810 1640
MAY 42000 17600 26600 8050 .30 22 50 2320 2000 1800
’UN“ 49600 21800 34300 10600 .31 z28.8 50 2420 2090 1900
¥ 2TRGO 9780 TG00 010 24 14 120 2860 2140 19
11800 5740 8060 1850 .24 6.7 183 2160 2500 2290
7820 4090 5540 1060 .19 HuB e e e
6630 10100 2270 22 160
MAGNITUDE AND PROUBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1930-40, 1968.71
MAGNITUDE AND PROBAB INSTANTANEGUS PEAK FLOW e o o o o o o ot r ot e e e e e e e o =
ASED ON PER RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INLEP&AL IN YEARS, AND ANNUAL
(CONw EXCEEDANCE PROB n%LLITY IN PERCENT
D RECUF SECU- ---------------------------------------------

PROBAR

1 6550 73300 81800
3 54300 71700 80200
7 59400 66000 73400
15 Ldk@“ 53300 53400 66000
30 38000 57100 52200 57700
60 32100 50000 48700 50100
g0 26800 32900 36600 40900

DURATION TABLE OF DAILY MEAN FLOW FOR PERICD OF RECORD 1930-40, 1968-71

DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME

55100 38600 27900 21000 15900 8860 6010 5700 3840 3190 2730 2240 1960 1750 1610 1410 1170




KOOTENAI RIVER BASIN

12301850 KOOTENAI RIVER AT WARLAND BRIDGE, NEAR LIBBY, MT

LOCATION.~~Lat 480301007, long 115°177027", in NWLINEINEL sec.34, T.32 N.,, R.29 W., Lincoln County, Hydrologic Unit
17010101, on right bank at county rcad bridge, 0.1 mi (0.2 km) downstream from Barron Creek, T4#.5 mi (23.3 km)
northeast of Libby, and at mile 228.6 (367.8 km).

DRAINAGE AREA.--8,892 mid (23,030 sz}, approximate

PERIOD OF RECORD.~-July 1961 to September 1971,

GAGE,.--~Water-stage recorder. Dabum of gage is 2,145.4 fv {653.92 m) Hational Geodetic Vertical Datum of 1929
(levels by U.S. Army Corps of Engineers). Prior to Apr. 9, 1962, nonrecording gage on bridge at same site and
datum. :

REMARKS.,--Diversions for irrigation of about 14,000 acres (56.7 km?) from tributaries above station in Canada and
the United States.

RVERAGE DISCHARGE.--10 years, 11,920 £t£3/s (337.6 m3/s), 18.20 in/yr {462 mm/yr), 8,636,000 acre-ft/yr
(10.6 km3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 74,400 re3/8 (2,110 m3/s) June 4, 1967, gage height, 15.80 ft
(4,816 m); maximum gage height, 17.90 £t (5.456 m) May 29, 1971 (backwater from Libby dam); minimum daily dis=-
charge, 1,100 ft3/s (31.2 m3/8) Jan. 12, 1963.
_
f
o
MONTHLY AND ANNUAL MEAN DISCHARGES 1g62-71 MAGHNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERICD OF BRECORD 1963-71
E COEFFI~ PERCENT DISCHARGE, IN CF3, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERIOD INTERVAL, IH YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN TION VARI- ANNUAL {CON~ EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CFS) (CF8)  (CFSY  ATION RUNCFF SECUw v oo o s o 5
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 7870 4550 5860 1200 0.21 BT e e e e e e e
NOVEMBER 5510 3390 46320 703 215 3.2
DECEMBER L0z0 2870 3380 411 .12 2.4 1 1700 1340 1180 wesoe emean e
JANUARY FUEQ 2290 2930 350 12 2.1 3 1800 1460 1310 sewes edcen emeew
FEBRUARY ) 2380 3380 670 .20 £l 7 2010 1720 1580 wmeme emmem e
MARCH 3740 2388 3090 125 L1k 2.2 14 2280 1920 ITHG  mmmn mmmee e
APRIL 1lig00 3500 7710 3690 .48 5.4 30 2530 2220 2080 mmmee ememe e
MAY 39100 20000 27600 6630 .24 19.3 60 287 2590 JUBD  memn e e
JUNE 54000 32700 54800 8690 .19 31.4 30 30620 2740 2580  mmmemm emeee e
JULY 26500 13400 23000 1490 .19 16,1 120 3210 2920 2TUD  mmemn e e
AGGUST LD 30 GBTE 1355 TTE 5.9 183 3820 3460 L
SEPTEMBER 7760 5280 6430 T84 12 BB e
ANNUAL 13900 8540 11900 1590 .13 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 1962-71
MAGHITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW e o e e i o e e et i o i 0 it o o o0 o o o
RASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
o o o o 2 o A o o i o {(CON~- EXCEEDANCE PROBABILITY, IN PERCENT
CHA? FOR INDICATED RECURRENCE INTERVAL, IN SECU = e o ot o ettt et
EXCEEDANCE PROBABILITY, IN PERCENT ITIVE 4 5 10 25 50 100
————————————————————————————————————————————————————————— DAYS) 50% 20% 10% L3 2% 1%
10 25 50 100 e e
10% 4% 2% 14
--------------------------------------------------------- 1 62900 70300 73900  mmmmm  cemmme emeae
3 6000 B7700 71500 2ceee moe e
. e - - - .- - 7 55400 63200 67600  emmwe  mmmee e
15 51800 59700  6U000 cowen  smmmn eemes
30 46100 53300 57700  =e=ms  cmcwe eme--
60 39300 H5400  UBBT00  eemew memee e
30 32600 37200 39400  eemem mmee- ———

DURATION TABLE OF DAILY MEAN FLOW FOR PERICD COF RECORD 1962-71

EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME




KOOTENAL RIVER BASIN
12301999 WOLF CREEK NEAR LIBBY, MT

35, T.29 N., R.29 W., Lincoln County, Hydrologic Unit

LOCAT .
17 mouth and 17.0 mi (27.4% km) southeast of Libby.

JON.~~Lat 48°13'57%, long 115°16729", in NELNWLS
010102, on right bank 1.0 mi (1.6 (ﬂ\ upstreasm ¥
DRAINAGE AREA.--216 miZ (55¢ km?).

PERICD OF RECORD.--August 1967 to September 1G77.

GAGE.~~Water-stage recorder. Datum of gage is 2,544.88 ft (775.679 m) National Gecdetic Vertical Datum of 1929
(U.3. Army. Corps of Engineers bench mark).

50,860 acre-ft/yr (62.7 hm3/yr).

EXTREMES FOR D”RTGD OF
(1.987 m); minimum 4

. 24, 1969, gage height, 6.52 ft

-
]
MONTHLY AND ANNUAL MEAN DISCHARGES 1968.77 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
: BASED ON PERIOD OF RECORD 1969-77 %%%
STAN= e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF  OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMOM  MEAN  TION YARI-  ANNUAL (CON- EXCEEDANGE PROBAPILITY IN PERCENT
MONTH (CF3) (CFS} (CFS)  (CFS)  ATION INGFF SECU= s o e e e
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TIVE 2 5 10 20 50 100
DAYS) 501 20% 0 5% 2% 14
OCTOBER 15 5.8 3 3.3 Tu2 e e e e
NOVEMSER 2k 5.2 11 i.5 1.k
24 6.7 12 6.0 1.4 1 5.5 3.9 3.2 e i
97 3.5 22 28 2.6 3 6.1 E 3.5 emmmm cme e
103 i.o 27 29 3.2 7 5.8 4.8 N
345 10 69 102 8 8.2 14 7.5 5.2 T
761 27 263 245 .93 31.2 30 8.1 5.7 BB mmmmn memme e
Bug 29 296 1a7 .50 35,1 60 8.8 6.2 O,
142 3.7 82 43 .52 5.7 50 9.1 6.6 5.5 memee e e
76 5,1 30 22 .75 3.5 120 9.3 7 62
i7 ER 17 £ 3% 1.4 123 10 8.0 %
14 I.5 9.3 3. .32 £ O S
ANNUAL 116 10 70 39 55 100
MAGNTTUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1968-77
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW oo oo oo oo oot e
BASED ON PERIOD OF RECORD DISCHARGE, CFS, FOR INDICATED RECURRENCE
PERIO INTERVAL, IN YEARS, AND ANNUAL
................................................... (CON- SYCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, TN CFS, FOR INDICATED RECURRENCE INTERVAL, SECU= s o e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 5 10 2 50 100
_________________________________________________________ DAYS) 50% 20% 10% 3 22 17
1.25 2 5 10 25 50 100 e et e
803 50% 20% 10% Ly 2% 1%
......................................................... 1 572 1220 THGO  mmmem mmmme e
3 611 1110 1380 cmmem cmme e
- - - - - o - 7 530 960 1160 mmewe cemme mmeee
--------------------------------------------------------- 15 Lé2 807 960 mmmmm emmme e
WEIGHTED SKEW = -- 30 386 663 787 mmmmm mmmcm e
60 280 477 568 wmmm mcmce mmme
50 217 369 S
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1968-77
ICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
17 54 10% 404 509 60% 70% 80% 50% 95¢ 984 997  99.5% 99.9%
739 384 216 111 72 35 20 11 12 10 5.8 7.2 5.2 b2 3.5 3.2 2.7




KOOTENAI RIVER BASIN

2302000 FISHER RIVER NEAR JENNING3, HMT
LOCATION,-w~Lat B8o14v33w, long 115217130", in NWINEL3W! sec.2T7, T.29 N., R.29 W., Lincoln County. Hydrologic Unit
1?01010& on left bank 0.4 mi (0 6 km) downstream from bridge, 2.3 mi (3.7 km) downstream from Wolf Creek,

8.5 mi {13.7 km) southeast of Jennings, and £.6 mi (13.8 km) upstream from mouth. Prior tc Dec. 17, 1965, at
site O. §omi (0.6 km) upstream.

DRATNAGE AREA.--780 miZ (2,020 km®).

GAGE.-~Hater-stage recorder. Datum of gage is 2,433.94 f¢ (741.865 m) National Geocdetic Vertical Datum of 1929
(U.S. Army Corps of Engineers bench mark). Dec. 15, 1950, to Dec. 16, 1965, at site 0.4 mi (0.6 km) upstream
at datum 9.29 't {2.832 m) nigher.

AVERAGE DISCHARGE.--18 vears (1951-69), 531 ft3/s (15.04 m3/8), 9.24 in/yr (235 mm/yr), 384,700 acre-ft/yr
(474 km3/yr)
EXTREMES FOE PERIOD OF RECORD..-Maximum discharge, 6,320 ft3/s (179 w3/s) Apr. 17, 1956, gage height, 7.32 ft
(2.23% m), site and datum then in uss; minimum daily discharge, 50 f£3/s {(1.42 m3/s) Dec. 11, 1961.
MONTHLY AND ANNUAL MEAN DISCHARGES  1352-69 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1952-69
STAN= e e e e e o e S o
DARD COEFFI~ FPERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
EEVL»» CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN VARI~ ARNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) {CFS8) (PS8 ATICH HUNOFF SECUm o o o o ot i e
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 19
OCTOBER 337 8y 166 77 0.46 2B e e e
NOVEMBEL 468 83 218 165 L8 3.4
DECEMBER 502 93 243 115 U7 3.8 1 90 Tz 63 Lol e
TAﬁ”ARY 487 123 231 163 Lhs 3.6 3 92 T TC 65 mmmme e
FEBRUAR 598 112 304 148 g 4.8 7 96 81 75 I
MARCH 760 127 3568 148 LAG 5.8 14 1006 86 80 76 e mee
596 1470 750 .51 23.1 30 107 g2 85 80  eecee e
960 1860 626 .38 29.2 60 7 97 8g B2 emmee e
160 951 337 .35 15,9 90 129 104 9l 86 e e
184 258 G4 .31 4.7 120 14 112 160 G2 meeme e
9.3 37 2 20 2.1 183 1 3 116 1 P o
83 128 41 33 2U0 e e e
365 531 128 24 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PLR¢O“ Or ECORD 1652-69
IMAGNITUDE AND PROBABILITY OF INSTANTANEOQUS PEAK FLOW oo ot oo e ot o e e ot b o e o
BASED OH PERIOD OF RECORD 19487 DISCHARGE, IN CF3, FOR INDICATED RECURREHNCE
PERIOD INTERVAL, IN YEARS3, AND ANNUAL
(CON- EXCEEDANCE ?ROBAETLITY IN PERCENT
LQ “FS FOR INDICATED RECURRENCE INTERVAL, IN SECU» e e e e e
EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 106 25 50 1006
——————————————————————————————————————— DAYS) 50% 20% 10% L% 2% 1%
5 ) 25 50 TO0 e e
20% ug 2% 1%
-------------------------------------------------------- 1 3370 4580 5020 5560
3 3160 4230 4780 5340
2370 34830 5190 5380 7860 8950 10600 7 2810 3800 4350 4940
————————————————————————————————————————————————————————— 15 2460 331 3810 5370
WEIGHTED SKEW = 0.238 30 2100 2740 3100 3500
60 1720 2220 2530 2850
90 1460 1790 2040 2340
DURATION TABLE OF DAILY MEAY FLOW FOR PERICD OF RECORD 1952-69
DISCHARGE, IN CFS, CH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 40% 50% 60% 70% 80% 0% 95% 98% 99% 99.5% 99.9%
3320 2060 1460 1070 796 438 311 239 187 154 131 109 96 85 80 78 57

lpeak flow records combined for stations 12302000 and 12302055
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KOOTENAL RIVER BASIN

12302055 FISHER RIVER NEAR LIBBY, MT

LOCATION.--Lat 48°21'20", long 115°18750", in NWINEZNWL sec.2l, T.30 N., R.2% W., Lincoln County, Hydrologic Unit
17010102, on left bank 0.8 mi {1.3 km) upstreanm from mouth and 11.4 mi (18.3 km) east of Libby.

GAGE.~-Water~stage recorder. Datum of

age 1s 2,134.10 ft (650.474 m) National Geodetic Vertical Datum of 1929
gineers bench mark

REMARKS.~-Diversions of about 700 acres 2.8 km?) above station.

AVERAGE DISCHARGE.--12 years, 511 £t3/s (14.47 u3/s), 8.28 in/yr (210 mm/yr), 370,200 acre=~ft/yr {656 nm3/yr).
EXTHEMES FOR PERIOD OF RECORD.--Maximum_discharge, 8,720 rt3/s (247 m3/s) Jan. 16, 1974, gage height, 9.29 rt
(2.832 m); minimum, 29 ft3/s (0.82 u3/s) Jan. 2, 1977, gage height, 2.37 ft (0.722 m), result of freezeup.
EXTREMES OUTSIDE PERIOD OF HECORD,--Flood of about May 22, 1948, reached a discharge of 6,560 ft3/s5 (185 m3/s),
by slope-ares measurement at site 0.5 mi (0.8 knm) upstream.
L
[ AND ANNUAL MEAN DISCHARGES 1968-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERICD OF RECOGRD 1969-79 4%
B A et
DARD COEFFI~ PERCENT DISCHARGE, IN CF3, FOR IHDICATED RECURRENCE
DEVIA- CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUH MEAN TIOR VARI~ ANNUAL (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
MONRTH (CFS) (CF3) (CFS3) ATION RUNOFF SECU= e ot e e ot e et e e e e e et et e
———————————————————————————————————————————————————————————— TIVE 5 10 20 50 100
DAYS) 50% 204 10% 5% 2% 1%
OCTORE 24y 5 42 0.29 T g
HOVEM 305 8 67 .36 3.0
DECEM 6393 5 164 TG 3.8 i 69 51 43 37 eemme e
JANUAR 1270 78 322 1,09 ¥.8 3 77 59 52 HE e e
7 4§61 ol 240 78 5.0 7 84 67 60 54 emeen man
MARCH 2HG0 137 506 1.07 9.3 14 93 75 7 60 e mae
APRIL 2710 4k 739 .63 G2 30 105 83 73 B8 e
MAY 2760 48z 570 .39 27.9 60 113 91 80 T2 e e
JUNE 1800 221 459 .51 15 g0 121 97 86 T8 eweeme e .
JULY 532 33 151 .49 5.1 120 126 102 g1 83 emmem e
AUGUST 216 73 5 26 Zol 873 TH 20 10 104 mmeae e
SEPTEM 204 77 35 .27 2T e e e
AHNNUAL 813 169 208 41 160
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1968-79
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW = oo cmm oo oot .
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
(CON~ EXCEEDANCE PROBABILITY, IN PERCENT
SECUm e e e e et et
TIVE 2 5 4] 25 50 100
DAYS) 50% 20% 10% i 2% 14

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1968-79
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KOOTENAI RIVER BASIH

12302500 GRANITE CREEK NEAR LIBBY, MT

LOCATION.~~Lat 48°18'07", long 115°35%29%, in SEINELSWE sec.5, T.29 N, R.31 W., Lincoln County, Hydrologic Unit
17010101, at Glacier Silver Lead Mine, 2.5 mi (4.0 km) upstream from Cherry Creek, and 6.3 mi {10.7 km) south-
west of Libby.

43. Annual maximums water years 1959-50.

ECORD.~~January to December 1933, August 1936 to November
0 di 1 . published in WSP 1316.

R to
y 1960 to September 1969. Monthly

43

REVISED RECORD.--W3SP 1246: 1633,

.

(847 m), from

GAGE.~-Water-stage recorder. Concrete control since Sept. 9, 1938, Altitude of gage is 7,780 ft
|4 £t (8 m) of present

opographic map. Prior to Sept. 16, 1960, nonrecording gages at present datum within 25
site. Crest-stage gage July 2, 1959, to Sept. 15, 1960.

AVERAGE DISCHARGE.--16 years (1936-43, 1960-69), 69.5 rt3/s (1.968 n3/s), 50,350 acre-ft/yr (62.1 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge observed, 1,960 ft3/s (55.5 m3/s) Apr. 18, 1938, from rating
curve extended above 730 ft3/s (20.7 m3/s); no flow Jan. 4, 1933 (creek blocked by snow sliide).

EXTREMES OUTSIDE PERIOD OF RECORD,~-Flood in May to June 1948 reached a stage of 5.65 ft (1.722 m) from floodmarks,
discharge, 1,520 £t3/s (43.0 m3/s), by slope-area measurement of peak flow.

MONTHLY AND ANNUAL MEAN DISCBARGES 1937-43, 1961-89 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1938-43, 1962~69
ST A= e e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINIMUM MEAN  TION VARI- ANNUAL (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
HONT (CF3) (CFs) (CF3) (CFS)  ATION RUNOFF SECUS e e e e e e e e e e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 62 7.2 25 17 0.67 30 e e
NOVEMBER 73 5.4 30 19 .61 3.6
DECEMEER 125 8.7 31 28 .30 3.8 1 6.7 5.2 4.6 L
JANUARY 27 3.9 20 6.7 .34 2.3 3 7.1 5.4 4.7 B.3  emmee
FEBRUARY 75 5.5 25 22 .86 3.0 7 7.6 5.8 5.0 5.6 o e
MARCH 71 9.0 31 15 .50 3.7 14 8.2 6.4 5.7 5.2 e e
APRIL 258 uh 117 57 48 4.9 30 9.9 7.6 6.7 O
MAY 283 161 237 37 .16 28.4 60 12 8.9 7.6 6.8 cmeen e
JUNE 339 97 210 77 .34 25.2 90 14 11 9.2 8.2 e e
JULY 139 25 68 28 LH2 8.1 120 18 13 11 9.3 e
AUGUST 8 1 g SHG 205 8 3 5 13 LI .
SEPTEMBER 57 7.8 18 14 75 s Tt E TS
ANNUAL 85 Ly 70 2 17 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1937-43, 1961-69
MAGNITUDE AND PROBABILITY OF INSTANTANEGUS PEAK FLOW o o oo e
BASED ON PERIOD OF RECORD 1§33-74 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
-------------------------------------------------------- (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU= e e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 4g 2% 1%
1.25 5 10 25 50 Tl e e e e
80% 20% 10% ug 2% 1%
-------------------------------------------------------- 1 466 668 893 1330 mmmee e
3 396 516 633 831 mmeon mmee
337 578 892 1110 1430 1670 1500 7 362 448 505 578 eeeme e
--------------------------------------------------------- 15 316 385 428 479 emmme e
WEIGHTED SKEW = 0.146 30 2930 343 372 403 meemm emen
60 238 281 304 327 meemm e
30 198 228 241 254 e e
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1937-43, 1961-69
DISCHARGE, IN CPS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 4o% 50% 60% 70% 80% 90% 95% 98% 99%  99.5% 99.9%
429 280 202 145 111 62 40 29 22 17 14 9.7 7.3 5.6 4.8 4.4 3.4



KOOTENATI RIVER BASIN
12303000 KOOTENAI RIVER AT LIBBY, MT
LOCATION.~~Lat #48°24703", long 115°33'08"

s
Unit 17010101, on right bank 1,800 ft (550 m) downstream from highway
downstream from Libby Creek, and at mile 204.3 (328.7 km).

in SWZSELSWE sec.34, T.31 N., R.31 W., Lincoln County, Hydrologic
bridge at Libby, 0.8 mi (1.3 km)

DRAINAGE AREA.--10,240 mi? (26,520 ¥m?), approximately.

PERIOD OF RECORD.--October 1910 to current year. Monthly discharge only for some periods, published in WSP

1316.
REVISED RECORDS.--WSP 10U42: 1933, WSP 1286: 1912(H¥), 1915(M), 1916, 191B-19(M), 1924-27(¥).
GAGE.~~Water~stage recorder. Datum of gage is 2,041.58 £t (622.261 m) National Gecdstic Vertical Datum of 1929.
Prior to Apr. 28, 1931, nonrecording gages ab site 1,800 £t (550 m) upstream at different datum.

REMARKS | ««F
{(58.7 km

ow regulated by Lake Koocanusa since Mar. 21, 1972. Diversions for irrigation of about 14,500 acres
} from tributaries above station in Canada and the

1
2y United States.

AVERAGE DISCHARGE.-~69 years, 12,1%0 re3/8 (343.8 m3fs}, 16.10 in/yr (809 mm/yr), 9,795,000 acre-ft/yr
2

¥
{10.8 wm3/yr), adjusted for changs in contents in Lake Koocanusa since Mar. 21, 1972.
EXTREMES FOR PERIOD OF RECORD,--Maximum discharge, 121,000 ft3/s (3,340 m3/s) June 21, 1916, gage height, 20.7 ft
(6.31 m), present datum, derived from gage-relation study; minimum observed, 895 r£3/s (25.3 m /sy dan. 11,
1930 {result of discharge measurement}.

MONTHLY AND ANNUAL MEAN DISCHARGES 1911-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1912-7%
STAN= e e e ot s i o o S o o e
DARD COEFFI~ PERCENT DISCHARGE, IN CFS3, FOR INDICATED RECURRENCE
DEVIA- CILEHT OF OF PERICD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN TION VARI~ ANNUAL {CON~ EXCEEDANCE PRCOBABILITY, IN PERCENT
MONTE (CFS) (CFS) (CFS)  (CFS) ATION  RUNCFF SECUn oo oot o e e =
~~~~~~~~~ o s e i S o o 1 1 A o 2 o TIV z 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 32300 3180 7230 5590 0.64 G e e e e o
NOVEMBER 25000 2810 6300 4330 .69 L)
2270 4750 3560 .75 3.3 1 2060 1640 TH60 1320 1180 1100
1760 4360 2910 .89 3.0 3 2140 1760 1510 1370 1240 1160
1730 4320 3530 .82 3.0 7 2280 1820 1640 1500 137 1300
2420 5390 2160 LAG 3.0 14 2510 2050 1860 1740 1610 1540
3470 100006 4850 W48 7.0 30 2700 2290 2170 2100 2050 2020
3510 273800 11000 .39 19.3 60 2910 2500 2390 2340 2280 2300
4250 36900 15160 A 25.6 90 3140 2660 2530 2460 2510 2400 ]
3830 GA01 B350 o 14 120 3370 811 EED Sean s £a0
3170 9800 2650 .27 6.8 183 4140 3350 3090 2940 2820 2760
L1509 7570 3160 52 5.2 e e e
6510 12000 2470 160
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1911-79
MAGNITUDE AND PROBABILITY OF IHSTANTANEQUS PEAK FLOW e st o st i v o i o ot e r o o o e o
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURREHNCE
FERIOD INTERVAL, IN YEARS, AND ANNUAL
o o st o G0 . o i o S . 0 {CON~ EXCEEDANCE PROBABILITY, IN PERCENT
FOR INDICATED RECURRENCE INTERVAL, IN SECU= oo e e e e e i o
1L, EXCEEDANCE PROBABIL IN i CENT TIVE 2 5 10 25 50 100
-------------------------------------------------- DAYS) 50% 20% 104 I 2% 1%
5 10 25 50 100 e e e
20% 10% 49 % 1%
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 59300 78600 88800 99400 106000 112000
o - - . - - - 3 57300 76500 86600 97000 103000 109000
7 52800 70600 80200 g0400 96800 102000
--------------------------------------------------------- 15 i7500 63400 72000 81200  B7000 92100
WEIGHTED SKEW = __ 30 52400 55400 62300 69500 75000 78000
60 35900 45300 50000 54600 57300 595C0
3] 30100 37400 51000 B4500 L6600 48300

DURATION TABLE OF DAILY MEAN FLOW FOR PERICOD OF RECORD 1911-7¢
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KOOTENAT RIVER BASIN

KOOTENAL RIVER AT LIBBY, MT--Continued

RECORD.--1911-70.

REMARKS,--Data below based on periocd of record prior to regulation by Libby Dam.

MAGNITUDE AND PROBABILITY
BASED ON PERIOD OF

OF ANNUAL LOW FLCW
RECORD 1912-70C

AND ANNUAL MEAN DISCHARGES

MONT

HLY

COEFFI- CE DISCHARGE, IN CF3, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERICD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINIMUM MEAN TION YARI- ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
(CF3) (CF3) (CFS} ATION RUNOFF SECU® e o e et et e et e
............................................................ TIVE 2 5 10 20 50 100
DAYS) 50% 209% 10% 5% 2% 14
13700 3180 6190 2280 0.37 B3 e e e e
9630 2410 5090 1670 .33 3.5
11500 2270 3960 1520 .38 2.7 ] 1490 1600 1430 1300 1150 1080
JANUARY 7760 1760 3340 1040 .31 2.3 3 2080 1670 1480 1340 1190 1100
7340 1730 3380 1030 .30 2.3 7 2250 1820 1610 1460 1299 1190
7800 2420 3860 1080 .28 2.7 14 2470 2040 1840 1690 1540 1450
31100 3470 10400 4976 LUB 7.2 30 2720 2290 2110 1980 1850 1770
49100 15200 36000 9060 .20 20.7 60 2920 2480 2310 2190 2090 2020
68200 12360 40100 12200 .30 27.7 90 3126 2640 2450 2330 2210 2150
45800 9180 21700 7890 .36 15 120 3330 2800 2610 2470 2350 2290
155 T 969 236 23 & 18 4650 3350 307 ( 2700 25
15700 4150 6960 2200 .32 BLB e e e
16600 5510 12100 2540 .21 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED CN PERIOD OF RECORD 1911-70
MAGNITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW = cmc e cms s e e e e e e
BASED ON PERIOD OF RECORD 1911-71 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
......................................................... (CON=~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE SECU= s e et e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, TIVE 2 5 10 25 50 100
-------------------------------------------------------- DAYS) 50% 209 10% 1g 2% 14
1.25 2 5 10 25 50 100 s e
862 50% 20% 10% iz 2% 14
--------------------------------------------------------- 1 64000 80600 88800 97000 102000 106000
3 62000 78300 86500 94700 99600 104000
48000 63500 81200 891300 102000 110000 116000 7 57000 72500 80500 88500 93400 97500
--------------------------------------------------------- 15 51160 65100 72300 79500 84000 877600
WEIGHTED SKEW = -0.121 30 45400 56800 62500 68200 71600 78400
50 38000 46100 49900 53800 55400 56900
90 31700 38100 51000 43700 45300 56500
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1911-70
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 40% 50% 60% 70% 80% 0% 95% 98% 99% 99.5% $9.9%
66000 43200 31800 23900 18100 11300 7920 6070 4940 4140 3430 2780 2470 2160 1910 1680 1330
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KOOTENAI RIVER BASIN
12303000 KOOTENAI RIVER AT LIBBY, MT-~Continued
PERIOD OF RECORD.--1973-79.

REMARKS .~-Data below based on period of record after completion of Libby Dam.

g

MAGHITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED CN PERIOD OF RECORD 1974-79

MONTHLY AND ANNUAL MEAN DISCHARGES

Z]
]
-3
L)
H
-3
Y

STAN« e e e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIENT OF oF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON~
MAXIMUM MINIMUM MEAN  TION YARI~ ANNUAL (CON= EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CF3) (CF8)  (CFS)  ATION RUNOFF SECUn s oo o o st o i s 2
------------------------------------------------------------ TIVE 2 5 16 20 50 100
DAYS) 50% 20% 109 5% 24 14
ocTe 32300 10200 16800 8250  0.49 1208 e e
NOVEMB! 25000 8210 7300 5090 29 12.7
DECEMBE 20400 3040 12100 7190 o 8.9 1 2910 2530 2380 mmmmn e e
JANUARY 26000 3550 13800 6900 5 10.1 3 3290 2710 PUHTQ e mmmme e
FEBRUARY 21700 3380 12200 6990 57 9.0 7 3640 2820 2880 cmmen emmem e
MARCH 13700 3660 8620 5010 Li5 6.3 14 3810 2930 2570 wmmme mmmen e
1500 3890 7500 3720 .50 5.4 30 5120 2690 2610  mmmmm mmeem e
MAY 19800 3910 8430 5370 L6l 6.2 60 4840 3620 3260 mmmmm mmmee e
JUNE 22000 4250 8250 6270 .76 6.1 90 5760 §260 3790 mmmmm e e
JULY 18800 3830 10300 5970 .58 7.6 120 7280 5250 4530 wemen mmmmn mmen
AGGUST 19300 3170 GGUT 571 52 T3 83 8800 6970 3 1
SEPTEMBER 19400 6930 11000 4220 38 Bl e e e
ANNUAL 14600 9510 11300 2050 18 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1373-79
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAE FLOW e oo oo o e e e —
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, } ) ) RECURRENCE INTERVAL, IN SECU=  memmmm o e o
YEARS, AND ANNUAL EX : ROBABILITY, IN PERCENT IVE 2 5 10 25 50 100
-------------------------------------------------------- DAYS) 50% 20% 10% 4 2% 19

12500 9870 7290 5470 8430 3530 3160 2810 2630 2540 2370




12303100 FLOWER CREE

Loc éT*bM.-~~at Efeporarn,
Unit 17010101, (Ootenal National Forest, on 1
upstream from South Fork, 1.0 mi (1.6 km) ups
L (7.2 ¥m) upstream from mouth.

long 115°36'20", in NWLSELSEL sec.
bank 30

am from r

B
Ux
3
ok

GAGE.--Water-stage recorder. Altitude of gage is 2,866 ft (
REMARKS.-~No known reguliation or diversion above station.

AVERAGE DISCHARGE.--19 years, 27.0

RIVER BASIN

K NEAR LIBBY, MT

19, T.30 N., R.31 W., Lincoln County, Hydrologic

ft {9 v) dnwnstream from road bridge, 0.3 mi (8.5 km)
"
i

eservoir, 4.0 mi (6.4 km) southwest of Libby, and

19,560 acre-ft/yr (24.1 nm3/vr).

EYTREMES FOR PERIOD OF RECORD.-<Maximum discharge, 709 r£3/s (20.1 m3/s) Jan. 18, 1974, gage height, 5.53 ft
(1.686_m}; maximum_gage hel ght 6.10 fv (1.859 m) dan. 15, 1974 (vackwater from ice); minimum discharge,
3.4 £t3/s (0.096 w3/s) Feb. 7, 1979; minimum gage height, 1.35 ft (0.411 m) Jan. 11, 1975.
MONTHLY AND ANNUAL MEAN DISCHARGES 1961-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIGD OF RECORD 1962-79
________________ STAN~ e o o e ko 2 2 S 2 o 2 22 2t
DARD COEFFI~ PERCENT )R INDICATED RF RENCE
DEVIA~ CIENT CF OF PERIOD RS, AND ANNUAL JCN—
MAXIMUM  MINIMUM MEAHN ] VARI~ ANNUAL (CON-~ ILlTY IN PERCENT
MONTH CF3) (CFS) (CFS) ATION RUNOFF A
17 5.8 G.H 3.4 5.36 2.9
22 6.8 11 B.G .43 3.5
30 5.2 5.8 5.8 .55 3.0
iz 4.3 9.4 3.3 .89 2.9
25 b1 3.2 6.0 .65 2.8
29 4.4 10 6.2 .61 3.2
70 G.4 27 15 .55 8.4
32 43 88 21 24 27
166 31 33 34 .35 30.6
56 7.7 32 15 Lh9 3.8
s 51 1 ol 1 T3
20 5.1 8.6 3.1 36 2.7
ANNUAL 49 13 27 5.5 24 100
MAGNITUDE AND PROBABILITY OF ANNUAL %T:h FLOW
BASED ON PERIOD OF BECORD 1961~
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW = e oo o o oo e e
BASED O DISCHARGE, IN CFS, FOR INDICATED RECURRENCE

DISCHARG IN CF3,
YEARS, AND ANNUAL
1.25 2
80% 50%
147 228 332 552 491 559 628

DURATION TABLE OF DAILY MEAN FLOW

WHICH WAS E

PERIOD INTERVAL, IN YEARS, AND ANNUAL
(CON~- EXCEEDANCE PROBA biLITf IN PERCENT
SECU~
TIVE
DAYS}

C OO A s

A OV

FOR PERIOD OF RECORD 1961-79




KOOTENAI RIVER BASIN
12303500 LAKE CREEK AT TROY, MT
LOCATION,--Lat 489267407, long 115°52v30%, in SWi sec.18, T.31 N., R.33 W., Lincoln County, Hydrolegic Unit
17010101, on right bank 0.25 mi (0.40 km) downstream from power plant, 0.5 mi (0.8 km) upstream from wmouth,
and 1.25 mi (2.01 km} southeast of Troy.

DRATNAGE AREA.--210 mi? (544 km2).

PERIOD OF RECORD,--January 1945 to September 1957.

GAGE.--Water-stage recorder, Altitude of gage is 1,900 £t (579 m), from topographic map. Prior to Nov. 1, 1946,
wire-weight gage 0.25 mi (0.4C km) upstream at different datum.

REMARKS . ~--Some regulation by small dam at power-plant diversion; water diverted returns to stream at power plant
above station, Natural regulation by Bull and Spar Lakes.

AVERAGE DISCHARGE,-- 12 years (1085-57), 516 rt3/s (14,61 m3/s), 373,600 acre-ft/yr (461 hm3/yr).

{10D OF RECORD.--Maximum discharge, 3,250 ft3/s (92,0 m3/s) May 30, 1948, gage height, 8.28 f
inimum 2.0 f£3/s {0,057 m3/s), regulated, Sept. 1, 1947, Sept. 15, 1948; minimum daily, 65 ft
n., 26 to Feb., T, 1949,

3
3

/s

[s+1% 10 ¢s)
g U
e
N
e

IDE PERIOD OF RECORD.--Flood of January 15, 1974, reached a peak discharge of 7,000 £e3/s (198 m3/s)
ithmic extension of rating curve.

MONTHLY AND ANNUAL MEAN DISCHARGES 1946-57 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERICD OF RECORD 1946-57

COEFFI- PERCENT DISCHARGE, IN CFS, POR INDICATED RECURRENCE
CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON=-
MAXIMUM MINIMUM MEAN VARI- ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CF3) (CFS ATION RUNOFF SECU = s m s o e e e
---------------------------------------------------------- TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 14
401 108 227 99 0.44 BT e e e e 0 e e
580 93 270 113 Lz 4,4
44 g4 301 147 L4g 4.9 i 105 80 7 57 eeemes waeas
JANUARY 47y 76 254 116 L6 4.1 3 117 90 77 67  mmmme eewaa
FEBRUARY 786 111 297 191 .64 4.8 7 123 g4 79 [<3: T
MARCH 55 150 317 126 Ry 5,1 14 128 98 83 [ T
APRIL 1020 330 698 210 .30 11.3 30 139 107 90 TT e mmm—
MAY 1900 850 1460 323 L22 23.6 60 153 118 101 T eweee ameme
JUNE 2120 902 1370 413 .30 22.2 90 168 130 113 100 cemmm e
JULY 1010 345 580 229 .39 9.4 120 189 144 124 10 meean e
AUGUST 339 186 245 53 .21 5,0 183 220 168 T47 LS B S
SEPTEMBER 215 144 169 21 .13 2T e mm e e
ANNUAL 639 1y 516 Th .14 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOCD OF RECORD 1946-57
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW = ;e s o o e e e e e e
BASED ON PERIOD OF RECORD 1945-74 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
----------------------------------------------------- (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, I8 CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECUr e s st e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIV 2 5 10 25 50 100
H 1%

......................................................... DAYS) 50% 20% 10% 4% 2

DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
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KOCTENAI RIVER BASIN

12304500 YAAK RIVER NEAR TROY, MT

LOCATION.--Lat 48°33'43", long 115°58'09%, in NELSELSEL sec.5, T.32 N., R.34 W., Lincoln County, Hydrologic Unit
17610103, Kootenai Hational Forcst, on right bank 500 It (150 m) upstream from bridge on U.S. Highway 2,
0.2 mi (0.3 km) upstream from mouth, and 7.7 mi (12.4 km) northwest of Troy.

DRAINAGE AREA.--766 mi? (1,984 km?).

RECORD.~~October 1910 to September 1916 (fragmentary record), March 1

%]

56 to current year.

~-Water-stage recorder Datum of gage is 1,839.2 ft {(560.5% m) National Geodetic Vertical Datum of 1929.
1910, to Sept. 30, 1916, nonrecording gage at several sites within 11 mi (18 km) of present site
lous datums.

REMARKS.-~Diversions for irrigation of about 30 acres {(0.12 km2) above station.

AVERAGE DISCHARGE.--23 years, 898 rt3/s (25.43 m3/s), 15.92 in/yr (204 mm/yr), 650,600 acre-ft/yr (802 nm3/yr).

EXTR > FOR PERIOD OF RECORD.--Maximum discharge, 12,100 F53/s5 (383 m3/s) May 21, 1926, gage height, 9.70 ft
{ 7 m}, in gage well, 10.8 ft (3.29 m), from outside gage; minimum daily, 50 ft3/s {1.42 m3/s) Dec. g,
1
EXTREM CUTSIDE PERICD OF RECQORD.-~Flood in May to June 1948 reached a stage of 11.0 £t (3.35 m) from flood-
marks; discharge, 12,500 ft3/s (354 ”315}‘“ Filood in May 1954 reached a stage of 11.4 ft {(3.47 n} from
cdmarks; dlscka?gﬁ, 13,400 ft3/8 {379 m3/5).
§g
MONTHLY AND ANNUAL MEAN DISCHARGES 1957-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1957-7¢
STAHS e e 1t 2 0 ko 2t
DARD COEFFI- PERCENT DISCHARGE, IN CFS3, FOR INDICATED RECURRENCE
DEVIA- CIEHT OF OF PERICD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN TION VARI~ ANNUAL (CON~ EXCEEDANCE PROBAEILITY, IN PERCENT
MONTH (CFS3 (CF3) {CFS3) (CFS; ATIOH RUNOFF SECU= e e i o e e et et e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 209 10% 5% 2% 1%
GCTOBE 83 123 224 0.69 2T e i ettt 2 s
NOVEM L? 769 145 252 .55 2.7
DECEMBER 1300 128 321 86 3.0 1 g4 74 65 58 emees e
JANUARS 1550 98 296 1.01 2.8 3 100 79 70 63 e e
FEBRUARY 678 120 318 52 3.0 7 107 85 76 {1 I
MARCH 1870 140 508 .75 B,7 14 114 g3 85 79 e e
APRIL 3750 634 1810 Lhg 16.8 30 126 106 98 G2 e e
MAY 5760 1030 3970 26 37 60 141 118 110 104 eeeme emel
JUNE 4460 580 2130 e 15.8 g0 153 129 121 117 e e
JULY 70 151 501 41 4.7 120 156 14D 133 129
AUGUST 347 102 198 .31 1.8 183 194 156 145 135 mmmee e
SEPTEMBER 506 101 178 Lhg L e LT T T T T TupIU R
ANNUAL 1560 278 898 282 31 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1957-79
MAGNITUDE AND PROBABILITY OF INSTANTANECUS PEAK FLOW o e e o v e e e 0 0 e em o oo ot e e e o
BASED ON PERIOD OF RECORD 1948-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
——————————————————————————————————————————— {CON~ EX CEEDANCE FROBASILITY IN PERCENT

N CFS, BRI ATED PtCJRR
D ANNUAL E PROBARI
2 5 10
50% 20% 10%
5820 7540 9740 11100 12700

7
e
o
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=3
et
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e
b
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ooy
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=
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PEND OREILLE RIVER BASIN
12323500 GERMAN GULCH CREEK NEAR RAMSAY, MT

ICH.-~Lat 46°00757", long 112°47°30%", in SELNWI sec.13, T.3 N., R.10 W., Silver Bow County, Hydrologic Unit
010201, on left bank 0.5 mi (0.8 km) upstream from mouth and 5.2 mi (8.4 km) west of Ramsay.

LOCAT
17

DRAINAGE AREA.--50.6 mi? (105.2 km?).

PERIOD OF RECORD.--April 1955 to September 1969, Monthly discharge for some periods, published in WSP 1736.

REVISED RECORD.--WSP 1736: 1955-56. WSP 1933: Drainage area.

GAGE.--Water-stage recorder. Altitude of gage is 5,200 ft (1,585 m), by barometer. Prior to July 13, 1956,
nonrecording gage at site 300 £t {971 =} upstreanm from mouth at different datum.

REMARKS .~~Some small diversions for irrigation of nay meadows above station.

VERAGE DISCHARGE.--14 years, 20.9 ft3/s (0.592 m3/s), 15,140 acre-ft per year (18.7 hm3/yr).

b

EXTREMES FOR PERIOD OF RECORD,~--Maximun d%scharge, 450 ££3/s (12.7 u3/s) June 17, 1958, gage height, 3.87 £t
1,119 m); minimum, 2.6 £t3/s (0.074 m3/s) Mar 15, 1959, gage height, 1.53 £t (0.466 m).

EXTREMES OUTSIDE PERIOD OF RECORD.-~Flood of June 19, 1975, reached a discharge of 692 rt3/5 (19.5 wm3/3) from
logarithmic extension of rating curve.

MONTHLY AND ANNUAL MEAN DISCHARGES 1956-5¢ MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1956-69
STAN- i o 20 b e b
DARD  COEFFI. PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN  TION VARI- ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) {CF3) {CF3) (CF3) ATION RUNOFF SECU= e o o ettt e e e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAY3) 50% 20% 10% 5% 2% 1%
13 6.8 9.2 2.0 0.z22 BT e e e e
11 5.7 8.0 1.4 .18 3.2
DECE 10 4.7 7.3 1.6 .22 2.9 1 3.7 3.1 2.9 2.7 eememe emeew
JAHUARY 8.4 4,2 6.3 1.3 .20 2.5 3 4.1 3.5 3.1 2.9 emeae meeen
FEBRUARY 11 3.9 6.6 1.9 .29 2.6 7 .7 4.1 3.7 Foh e e
MARCH 15 5.0 8.1 2.8 .34 3.2 14 5.3 5.6 i,z 4.0 ememe e
APRIL 39 9.1 18 8.0 e 7.2 30 5.6 4.9 5.5 U,2 e
MAY 108 40 67 23 .34 26.8 60 5.0 5.1 4.6 5.3 e aeeeo
JUNE 154 27 76 37 ] 30.4 90 6.4 5.4 4,9 .5 eeeme emeen
JULY i1 3.3 23 9.4 41 9.1 120 6.7 5.6 5.1 4.7 wmeme e
AUST 5] &3 14 24 e Bl 63 Ty & Y P L st
SEPTEMBER 16 7.5 9.6 2.2 .23 308 e e
ANNUAL 30 13 21 5.2 .25 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1956-69
MAGNITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW = ;e e e e
BASED ON PERIOD OF RELORD 1955-75 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
......................................................... (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU~
YEARS, AND ANHUAL EXCEEDANCE PROBABILITY, IH PERCENT TIVE
--------------------------------------------------------- DAYS)
1.25 2 5 ! 2 ¢ TO0 e e e e e e
8049 50% 20% 10 49 2% 14
--------------------------------------------------------- 1 152 209 245 287
3 141 187 213 242
117 183 288 361 46z 5i1 635 7 129 169 190 214
--------------------------------------------------------- 15 117 152 171 191
YEIGHTED SKEW = -0.143 30 96 128 147 170
60 1 94 108 124
90 56 73 83 95
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECCRD 1956-69
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 40% 50% 60% 70% 80% 30% 95% 9€% 99%  99.5% 99.9%
159 86 55 37 25 15 11 g.2 8.2 7.3 6.4 5.6 5.0 4.3 3.9 3.6 2.9
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PEND OREILLE RIVER BASIN

12325100 RACETRACK CREEK BELOW

LOCATION.~-~Lat #6°16744Y, long 112955707", near center of
Unit 17010201, Deer Lodge ﬁaticnal Forest, on right bank
stream from Granite Cresk, 9.5 mi (15.3 km;

DRAINAGE AREA.--39.5 mif (102.3 kn?).

PERIOD OF RECORD.--April 1914 to September 1917 (gage height
September 1973. Records for irlj 18911 to Hovember 1912 a
Anaconda®™ not equivalent owing to inflow.

REVISED HECORD.--WSP 1316: Drainage area.

GAGE.~-Water-stage recorder. Altitude of g
1917, nonrecording gage at site 0.3 mi {4

REMARKS.~~Some regulation by Racetrack and Fisher Lakes.

AVERAGE 1
E OF BECORD,--Maximum ﬂlSu%ﬂrge, 537 1t3f°
m, 6.2 £e3/s (0.18 w3/s) Mar. 19, 1970
EXTR 10D OF HECORD.--Flood of June 19, 1975,
1 sion of rating curve.

GRANITE CREEK,

NWINEL sec.13, T.6 N., R.11 W.,

,652 m), from topog
» at different datum.

ISCHARGE.--16 years, 59.1 ££3/s (1.674 m3/s), 20.32 insyr {516

eached a discharge of 580 ft3/s (16.4 m3/

NEAR ANACONDA, MT

Powell County, Hydrologic

30 £t (9 m) upstream from bridge, 1.6 mi (2.6 km) down-
ipstream from mouth, and 10.3 mi (16.6 km) north

of Anaconda.

published as "near Anaconda®). July 1957 to

sl
only,
site 3 mi {5 km) upstream, published as "near

raphic map. Prior to September

mm/yr), 42,820 acre-ft {(52.8 hmsfyr).

s) dune 17, 1965, gage height, 5.74 ft
t, 1.65 ft (0.503 m), result of freezeup.

MONTHLY AND ANNUAL MEAN DISCHARGES 1958-73 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECGRD 1959-73
COEFFI~ PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON~-
MAXIMUM  MINIMUM MEAN YARTI~ ANNUAL (CoN- EXCEEDANCE PROBABIL ITY, IN PERCENT
MONTH (CFS) (CFS) (CFS) ATION RUNCFF SECU= e e e e e
e et o e TIVE 2 5 10 20 5 100
DAYS) 50% 20% 10% 5% 2% 1%
GCTOBER 56 25 33 9.5 0.29 BT e e e
NOVEMBER 37 18 25 5.5 .22 3.6
DECEMBER 30 16 22 3.9 .18 3.0 1 13 10 8.8 TeG  mmmme e
JANUARY 26 16 20 3.0 .15 2.9 3 1h 12 " 9.5 mmmen e
FEBRUARY 2k 17 20 2.1 L1 2.8 7 17 14 13 12 e e
MARCH 26 16 20 2.9 15 2.8 14 17 16 15 15 mmmen e
APRIL 42 18 26 7.3 .28 3.7 30 19 17 16 16 e aes
MAY 168 67 101 30 .29 14.3 60 20 18 17 16 e eeeen
JUNE 340 94 221 68 .31 31.2 90 20 18 18 1T e eeen
JULY 167 60 105 30 .28 14,9 120 20 19 18 1 immmm
ROGUST £ 35 70 18 5 9.9 183 23 o 19 19 e e
SEPTEMBER 78 28 Ly 12 7 T et
ANNUAL 79 37 59 11 18 100

MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW
BASED ON PERIOD OF RECORD 1958-7%

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN
YEARS, {NUAL EXCEEDANCE PROBABILITY, IN PERCENT
1.25 2 5 i 25 50 100
80% 50% 20% 10% 4% 2% 1%
267 356 485 572 684 771 874

DURATICN TABLE OF DAI

23

MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1958-73

DISCHARGE, IN CF3, FOR INDICATED RECURRENC

PERIOD INTERVAL, IN YEARS, AND ANNUAL
(CON- EXCEEDANCE PROBABILITY, IN PERCENT
SECU= e o e e e e e e e
TIVE 2 5 10 25 50 100
DAYS) 50% 20% 10% %4 29 1%
1 324 413 463 516 wmeoe e
3 303 386 30 B77  emmme e
7 285 358 395 433 emmee e
15 262 326 357 387 —————
3¢ 235 290 316 340 ———
60 179 220 241 262
30 149 180 196 212

LY MEAN FLOW FOR PERIOD OF RECORD 1958-73



PEND OREILLE RIVER BASIN
12325500 FLINT CREEK NEAR SOUTHERN CR(OSS, MT
LOCATION.~«Lat #6°14702", long 113917743%, in SEINWL sec.36, T.6 N., R.14 W., Granite County, Hydrologic Unit
17010202, on left wing of weir 0.5 mi (0.8 km) downstreanm from powerplant, 2.0 mi (3.2 km) downstreanm
from CGeorgetown Dam, 3.5 mi (5.6 km) northwest of Southern Cross, 6.8 mi (10.9 km) south of Philipsburg,
and at mile 36.8 (59.2 km).
DRAINAGE AREA.--52.6 mi2 (136.2 km?).

PERIOD OF RECORD.-~October 1940 to current year.

REVISED RECURDS,--WS3P 1216: 1G42{M). WSPF 1248: Drainage area.
GAGE.--Konrscording gage and sharpw-crested, contracted, rectangular weir. Altitude of gage is 5,630 ft
(31,720 m}, from topographic map. Priocr to Nov. 27, 1973, gage at same site and datum 0.20 ft {0.061 m) higher.

(53.-~Flow regulated by Georgetown Lake. Flow may be augumented by transbasin diversion from Silver Lake
Georgetown Lake or reduced by pumping from Georgetown Lake to Silver Lake.

COOPERATION.-~Gage-height record furnished by The Montana Power Company under general supervision of Geological
Survey in connection with a Federal Power Commission project.

AVERAGE DISCHARGE.~--39 years, 28.6 ££3/s (0.810 ®3/s), 20,720 acre-ft/yr (25.5 hmg/yr)‘

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 174 £t3/s (4.93 m3/s) June 13, 1942, gage height, 1.86 ft
{G.567 m); maximum gage height observed, 2.58 £t (0.786 m) July &, 1975; probably no flow for parts of May 23,
1942, Aug. 20, 1943, Cct. 6, 1954, Nov. 29, Dec. 1, 1966, and no flow Nov. 30, 1966, when generator was shut
down.
MONTHLY AND ANNUAL MEAN DISCHARGES 1941-45, 1947-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERICOD OF RECORD 1942-46, 1948.79
STAN= e ————————— 1 e 0
DARD COEFFI~ PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ IENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN TIOH YARI~ ANNUAL (CON=- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH {CFS3) (CFS) {(CFS) ({CFS) ATION RUNOFP SECU= o o o e it s i i
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5 2% 1%
OCTOBER 58 3.9 25 11 ¢.43 T8 e o e
NOVEMBER L1 3.9 22 11 50 6.4
DECEMBER 50 2.7 21 12 .57 6.1 1 8.0 4.1 2.7 2.0 1.5 e
JANUARY 35 2.9 19 H .58 5.4 3 8.3 4.3 3.0 2.2 1.6 e
FEBRUARY sh 3.4 19 13 .66 5.6 7 8.7 5.6 3.3 2.4 I A
MARCH 86 4.1 22 18 85 6.3 14 9.0 5.7 3.3 2.4 1.7 emeee
APRIL 121 1.6 26 27 1.04 7.7 30 9.4 4.9 3.5 2.6 1.8 e
MAY 106 7.8 28 20 71 8.3 60 11 6.0 4,3 3.3 2.8 eemea
JUNE 142 26 52 30 57 15.2 90 T4 7.2 4.9 3.5 2.4 e
JULY 131 27 47 22 7 13.6 120 15 8.0 5.5 3.9 2.6 e
RUGUS 79 2 3 9.9 14 V6 18 1 10 f 5ok T A
SEPTEMBER 45 15 30 6.1 .21 BB e o i s e e o S
ANNUAL 58 13 29 11 38 100
MAGHNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 194145, 194779
MAGHITUDE AND PROBABILITY OF ZINSTANTANEQUS PEAK FLOW o o o o i o o e o o o o o i 0 0 o 0 i o
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
————————————————————————————————————————————————————————— {CON-~ EXCEEDANCE PROBABILITY, IN PERCENT
i I8 CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU= oo o o o e o 0
ND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 1 25 50 160
DAYS) 50% 20% 10% 49 2% 1%
1 75 129 170 226 272 e
3 73 124 164 219 263 e
T 68 114 150 202 L2 T ——_—
15 [ 103 135 183 224 e
WEIGHTED SKEW = -- 30 55 50 17 158 182 e
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PEND OREILLE RIVER BASIHN

12329500 FLINT CREEK AT MAXVILLE, MT

LOCATION.~-Lat 86°27'54v%, long 113°14'20", in BWE sec.§, T.8 N., R.13 W., Granite County, Hydrologic Unit
17010202, on right bank 0.4 mi (0.6 kum) west of Maxville and 1.0 mi (1.6 km) upstream from Boulder Creek.
DRAINAGE AREA.--208 mi? (539 kn?).

PERIOD OF RECORD.--August 1941 to current year. April 1939 to September 1941 at site 0.5 mi (0.8 km) upstreanm
(above Maxville siding); records not equivalent owing to diversions.

REVISED HECORDS.~~WSP 1216: Drainage area.

GAGE.~~Water-stage recorder. Datum of gage is 4,828.38 ft (1,471.690 m) National Geodetic Vertical Datum of 1929.

REMARKS.~Some regulation by Georgetown Lake. Diversions for irrigation of about 8,200 acres (33.2 xm2} above
station. During irrigation season, flow is supplemented by water from East Fork Rock Creek which is diverted
in sec.5, T.4 N., R.14 W., 500 ft {152 u) below Rock Creek Dam, through a canal into Trout Creek, thence into

Flint Creek.

AVERAGE DISCHARGE.~--38 years, 99.3 ft3/s (2.813 m3/s), 71,940 acre-ft/yr (88.5 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,680 £t3/s (47.6 m3/s) Mar. 28, 1943, gage height, 6.79 ft
(2.070 m), from rating curve extended above 600 ft3/s (17.0 mﬁ/s}% maximum gage height, 8.08 ft (2.463 m)
Feb. U4, 1963 (backwater from ice); minimum daily discharge, 15 ££3/s (0.42 m3/s) Feb. 25, 1662.
MONTHLY AND ANNUAL MEAN DISCHARGES 1942-.739 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1943-79
STAN= et —————
DARD COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERICD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAH TIOH VARIw- ANNUAL {CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS} (CFS) (CFS) (C¥F3) ATION RUNOFF SECUm oo o 5 e o o
———————————————————————————————————————————————————————————— TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 148 52 86 20 0.23 T a8 e o e e o o o 8 o
NOVEMBER 105 4y 73 16 .22 6.1
120 33 62 18 28 5.2 1 32 24 21 18 16 e
a8 27 54 15 28 4.6 3 k2 26 22 19 16 = o
116 29 60 15 .31 5.0 7 37 29 25 22 20 e
186 34 76 29 .38 6.4 iy 4o 31 28 25 22 e
310 ig 113 64 .57 §.5 30 a6 36 32 29 25 e
3532 7 1484 62 .43 12.1 60 51 490 35 1 27 e
455 88 191 85 4% 16.1 30 55 43 38 34 29 e
324 48 126 52 .41 1.6 120 5 4 5o 36 5
1 3 o G 18 65 i 48 LE G
147 56 gl 27 .29 T 0 et e
165 63 59 24 .24 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON FERIOD OF RECORD 1942-79
MAGNITUDE AND PRUBABILITY OF INSTANTANEOUS PEAK FLOW e o e ot o e e ot o e e e et e o e e e e o
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
————————————————————————————————————————————————————————— {CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR'INDICATED RECURRENCE INTERVAL, IH SECQU= oo i e o o o s e e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ DAYS) 50% 20% 10% 51 2% 1%
1.25 z 5 146 25 50 TGO e o e e e e 1 2 2 o o
80% 50% 20% 10% 49 2% 1%
----------------------- e 1 383 516 623 763 872
o . . - . o e 3 307 Lo 536 568 774
7 265 369 B2 539 615
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 15 232 320 379 456 514
WEIGHTED SKEW = -- 30 199 278 334 410 469
60 170 233 278 337 382
90 153 208 248 301 3437

25



PEND OREILLE RIVER BASIN

12330000 BOULDER CREEK AT MAXVILLE, MT

LOCATION.-~Lat HB6°28:20%, long ec. i, T.8 ¥., R.13 W., Granite County, Hydrologic Unit

113°913789%, in SWi se
17010202, on right bank 0.2 mi (0.3 km) upstrean fwem mouth and 0.7 mi (1.1 km) north of Maxville.
DRAINAGE AREA.--71.3 miZ (184.7 wmZ).

ORD.-=-April 1939 tc current ysar. ly discharge only for some periods, published in

wA%aﬁ~s age recorder. Altitude of gage is 4,750 £t (1,448 m), from topographic map. Apr. 15, 1939,
qopvecordLNg gage at site 75 £t (23 m) upstream at different datum. July 8-20, 1941,
at site 175 ft (53 m) upstream at datum 1.03 ft (0.314 m) higher.
REMARKS .-Diversions for irrigation of about 238 acres (§60,000 mz}, all of which lies below station.

AVERAGE DISCHARGE.--80 years, 47.5 £t3/s (1.385 m3/s), 34,810 acre-ft/yr (42.4 hm3/yr).

o]
o
=
o

'S FOR PERIOD OF RECORD.--Maximum discharge, 1,460 £t3/s (81.3 m3/s) June 19, 1975, gage height, 4.55 ft
87 m) in gage well, 4.80 ft (1.463 w), from floodmarks; minimum, 3.0 ft3/s (0.085 w»3/s) about Mar. 24,
gage height, 0.73 I't {(0.223 m), result of freezeup.

o
e !M ol
L2

B

2
b

MONTHLY AND ANNUAL MEAN DISCHARGES 1940-79 MAGNITUDE AND PHOBABILITY OF ANNUAL LOW FLOW
BASED ON PERICD OF RECORD 1941-79
STANw e e e
CARD  COEFFI~ PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINIMUM MEAN  TION YARI~ ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH {CFS) (CFS) (CFS) (CFS) ATION RUNCFF SECUm oo oo oo o o e s e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
51 12 24 g.2  0.37 b3 eeeeee o e
§5 12 24 6.1 .26 4,2
39 11 213 5.0 .23 3.8 1 8.6 6.2 5.2 4.5 3.8 e
32 10 15 3.9 .21 3.3 3 9.0 6.5 5.5 4.8 4,1 e
31 10 19 3.8 .20 3.3 7 3.6 6.9 5.9 5.1 B3 eeeea
; 29 14 18 2.8 .15 3.2 14 11 7.8 6.6 5.7 [ T
APRIL 56 15 29 11 .37 5,1 30 13 9.6 8.2 7.2 6.2  ameme
MAY 261 55 118 47 .39 20.8 60 15 12 10 9.2 8.0  amema
JUNE 376 51 190 80 L42 33,4 90 17 14 13 12 10 eemee
JULY 244 16 65 k2 .64 1.4 120 18 15 14 13 12 emmaw
EHGUST 8 Bup 2 t2 -S4 : 18 3 3 15 14 1
SEPTEMBER 54 6.7 19 10 .55 FuF e
ANNUAL 8z 27 48 13 26 100

MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW

MAGNITUDE AND PROBABILITY OF
BASED ON PERIOD OF

INSTANTANEOQUS PEAK FLOW
RECORD 1940-78

BASED ON PERIOD OF RECORD 1940-79

DISCHARGE, IN CF3, FOR INDICATED RECURRENCE

PERICD INTERVAL, IN YEARS, AND ANNUAL
(COH- EXCEEDANCE PROBABILITY, IN PERCENT
SECUo oo ot om oo o o e o o 2 e
TIVE 2 5 10 25 5 100
DAYS) 509 20% 10% g 2% 17
1 332 479 580 711 812 mmeee
3 314 435 507 589 645 e
7 283 385 by 502 541 e
15 249 337 386 438 B71 e
WEIGHTED SKEW = -0.015 30 214 287 328 371 398 e
60 162 214 243 274 295
90 125 163 184 207 222

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1940
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERC OF TIME
1% 5% 10% 15% 20% 30% 40% 50% 60% 70% 80% 90% 95% 96% $9%  99.5% 99.9%
346 197 122 77 54 32 26 23 21 19 17 T4 11 8.5 7.2 6.1 5.0
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PEND OREILLE

12332000 MIDDLE FORK ROCK

LOCATION.--Lat 46°11742", long 113°30'00%, in SWiSEL sec.B8, T.5 N.,

17010202, on right bank 0.3 mi (0.5 km) upstream from East

RIVER BASIN
CREEK NEAR PHILIPSBURG, MT

anite County, Hydrologic Unit

Fork, km) upstream from West Fork,

and 13,7 mi (22.0 km) southwest of Philipsburg.
DRAINAGE AREA.--123 mi? (319 wmZ),
PERIOD OF RECORD,--September 1937 to current year. Monthly discharges only January to March 1938, published in
W8P 1316,
GAGE.--Water-stage recorder. Datum of gage is 5,385.84 ft (1,651,604 n) National Geodetic Vertical Datum of
1929. Sept. 21, 1937, to May 10, 1942, nonrecording gage at site 600 ft (183 m) upstream at different datum.
May 11, 1942, to May 11, 1954, nonrecording gages at site 400 ft (122 m) downstream at different datum. May 12,
1954, to Sept. 30, 1955, nonrscording gage at site 300 ft (91 m) upstream at datum 5.74 £t (1,750 m) higher,
REMARKS.-A few small diversions for irrigation above station.
AVERAGE DISCHARGE.--A42 years, 123 ft3/s (3,883 w3/s), 13.58 in/yr (345 am/yr), 89,110 acre-ft/yr (110 nm3/yr).
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,680 f£t3/s (47.6 m3/s) June 16, 1974, gage height, 5,58 £t
(1.701 m); minimum daily, 5.3 Ft3/s (0.15 m3/5) Feb. 9, 1853,
MONTHLY AND ANHUAL MEAN DISCHARGES 1938.79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1939-79
STAH= e e et e
DARD COEFFI~ PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIENT OF OF PERICOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN TION VARI=~ ANNUAL {CON~ EXCEEDANCE PROBABILITY, IN PERCENT
MOHTH (CFS) (CF3) (CF3) (CFS) ATION RUNOFF SECU= e o e e
............................................................ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 14
OCTOBER 201 33 52 26 0.51 305 e e e
NOVEMBER 104 29 4y 14 .32 3.0
DECEMBER 64 24 36 9.8 27 2.5 1 15 10 8.3 6.9 5.6 1.8
JANUARY 61 22 31 g.5 .27 2.1 3 17 12 11 9.2 7.9 T
FEBRUARY 55 17 312 8.3 .26 2.2 7 19 16 14 13 11 10
MARCH 64 23 36 9.5 .27 2.4 14 22 18 17 15 14 13
APRIL 190 28 T4 37 W51 5.0 30 25 21 20 19 17 17
MAY 650 137 346 134 .39 23,4 60 28 24 23 21 20 20
JUNE 91k 154 513 192 L 37 34,7 90 29 26 24 23 22 22
JULY 496 ig 191 28 J46 12.9 120 31 27 26 25 24 2
AUGUST T s 2% 731 UG 1 35 31 30 30 29 29
SEPTEMBER 99 31 52 % .27 e T T T T IO RS
ANNUAL 174 62 123 30 .25 1006

MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW
BASED ON PERIOD OF RECORD 1938-78

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IW
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT

1.25 2 5 10 25 50 100
80% 50% 20% 10% 47 23 1%
654 907 1230 1430 1670 1840 2010
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MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 1938-79

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE

PERIOD INTERVAL, IN YEARS, AND ANNUAL
(CON=- EXCEEDANCE PROBABILITY, IN PERCENT
SECU= e e e e e e e et
TIVE 2 5 1 25 50 100
DAYS) 50% 20% 10% 4z 2% 1%
1 886 1170 1320 1470 1560 1640
3 835 1110 1250 15006 1450 1870
7 765 1010 1150 1290 1380 1460
15 676 894 1010 1130 1210 1280
30 589 763 855 gig 1010 1060
60 458 580 641 702 737 767
90 358 451 496 541 567 589



PEND OREILLE RIVER BASIN
12335000 BLACKFOOT RIVER NEAR HELMVILLE, MT

LOCATION.--Lat 46°56°10%, long 112°56% 30", in NWISWL sec.25, T.14 N., R.11 W., Powell County, Hydrologic Unit
17610203, on rlght bank 50 ft (15 m) downstream from highway bridge 2 mi {3 km) downstream from Arrastre Creek,
and 5 wi (8 km) northeast of Helmville.

DRAINAGE AREA.--281 miZ (4,246 km?).
PERIOD OF RECORD,--September 1980 to October 1953,

GAGE.~-Water-stage recorder. Datum of gage is 4,301.29 £t (1,311.033 m) Na nal Geodetlic Vertical datum of 1929
3. Army Corps of Engineers bench park).

es natural overfilow channsl on

left bank, but does pot include unnamed diversions East station.
tation for irrigation of about 2,

£t
000 acres (8.09 km?), of which 500 acres (2.02 km<¢) lie

'(IICL

. - . . P - . - ~ PO
RGE.-~13 yvears (19480-5%), 352 7£3/5 (9.969 mi/s) , 254,800 acre-ft/yr (314 hm3/yr).

10D OF RECORD.--Maximunm discjarge, 6,049 £e3/s (171 m3/s) June 5, 1053, gage height, 9.10 ft
inimum daily discharge, 50 re3/s (1.42 mEKs} Jan. 3, 1830.
PERIOD OF RECORD.--Flood of June §, 1964, reached a discharge of about 9,500 ft3/s (269 m3/s);
20, 1975, reached a dishcarge of about 7,600 £t3/s (215 m3/s).
MONTHLY AND ANNUAL MEAW DISCHARGES 1941.583 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1942-53
STAN =« e e e o i e o o o
DARD COEFFI~- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINIMUM MEAN VARI~ ANNUAL {(CON= EXCEEDANCE PROBABILITY, IN PERCENT
{(CF3) (CFS3 {(CFS) 3 ATIOR RUNOFF SECUm e oo o o i e e e ettt i
—————————————————————————————————————————————————————— TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 59 2% 1%
OCTOBER 212 11 158 3k D222 3.7 e o oo o o o e e e e o
HOVEMBER 191 10k 1hg 25 18
DECEMBER 180 a4 132 28 .21 1 101 74 67 57 emmee e
JANUARY 156 63 119 25 .21 3 103 81 69 60  mmmee meewa
FEBRUARY 168 85 121 26 .21 7 107 a4 72 62 e eemen
MARCH z2i2 & 125 31 .25 14 109 a7 76 66 mwems e
APRIL 604 92 271 168 .62 320 114 g1 79 60 mmewes e
MAY 1870 84 $76 550 .57 60 11 a6 83 K I
JUNE 2730 267 1260 703 .56 g0 121 101 91 83  mmeen e
JULY g04 135 500 Z43 45 120 125 106 13 BB cmmen e
3 33 1 235 7 %+ 1 A RS 156 GO T R e
SEPTEMBER 236 115 173 35 DU U LT e o o e o 2 2 e
ANNUAL 512 116 352 124 .35 160
MAGHNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 194153
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAL FLOW et oo o e ot v i o o i e o o
BASEE ON PERIOD OF RECORD 19431-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ {(CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, I# CF3, BRECURRENCE 1IN VAL, 1IN SECUw o on e e cr o oo o o oo o o o 5 s s 2 o 2 2 s i e i
YEARS, AND ﬁﬂkuﬁh RUBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
DAYS) 50% 20% 10% 4y 2% 1%
1 2110 3350 H080 BBED  wwwmsw  eemes
3 2030 3210 3880 4610 mmemm e
1330 2020 3550 4800 6720 B470 600 7 1890 25900 3440 3870 wmmem e
e et e e 15 1730 2620 3060 UT0 e e
WEIGHTED SKEW =z -~ 30 1510 2230 2550 2B20 @ mememme amsme
50 1210 1730 1930 2060 e e
90 959 1370 1530 1660  wwewe s
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 19417
DISCHARGE, IN CFS, WHI{ AS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 302 60% 70% 80% 0% 95% 98% 99%  99.5% 99.9%
2550 1440 325 599 415 235 186 162 146 131 "7 103 93 82 T2 64 58




PEND OREILLE RIVER BASIN
12335500 NEVADA CREEK ABOVE RESERVOIR, NEAR FINN, MT
LOCATION.~-Lat 46ohs 42", long 11 2°&n’“0 , SWEINWISWE sec.20, T.l2 N., R.§ W., Powell County, Hydrologic Unit
17010202, on right bank 0.7 mi (1.1 km) upstream from Nevada Lake, 1.7 mi (1.8 km) downstream from Gallagher

Creek, and 4.0 mi (6.4 km) west of Finn.
DRAINAGE AREA.--116 mi? (300 km?).
PERIOD OF HECORD.-~fApril 1639 to current year.

ior to Apr. 30,

GAGE.~-Water-stage recorder. is
1642, nonrecording gage at km) D 2, to July 286,
1953, water-stage recorder .3 datum. July 1953, to Nov. 6,
1978, water-stage recorder .3 feveﬁu datum.

REMARES.--Diversions for irrigation of about 2,900 acres (11.7 km?) above station.
3

~ft/yr {34.2 nad/yr).

.0 m3/s) June 2, 1953, gage height, 6.00 ft
from rat;ng curve @xte“ded above 400 ft3/s (11.3 m3/s) on basis of
imum gage height, T7.80 ft (2.256 m) May 29, 19535 site and d%tum
7); minimum discharge, probably less than 2.0 £f£3/s (0.057 m3/s)
MONTHLY AND ANNUAL MEAN DISCHARGES 1940-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1941-79
ST AN e e
DARD COEFFI~ PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERIOCD ThTEPV L, IN YEARS, AND ANHNUAL NON-
MAXIMUM MINIMUM TI0N VARI~ ANNUAL {CON=~ mXuEEDANwE PROBABILITY, IN PERCENT
MONTH (CF3) (CF3) ATION RUNOFF SECU= e e e e e e e e e e e e
------------------------------------------------------------ TIVE 2 5 1 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 32 5.5 i 5.9 0.42 Fud e e e e
NOVEMBER 23 6.5 15 4.3 .29 3.2
DECEMBER b7 5.0 13 5.9 .55 2.8 i 5.0 2.8 2.4 2.1 1.8 e
JANUARY 41 3.9 1 7.6 .69 2.4 3 4.5 3.1 2.6 L.2 1.9 e
FEBRUARY 7 4.2 14 iz L84 3.0 7 5.1 3.6 2.9 2.5 2.1 e
MARCH 114 7.6 35 28 82 7.5 14 5.8 4.1 3.4 2.9 2.5 eeeee
APRIL 196 10 7 48 63 16,4 30 6.6 4.8 4.1 3.6 3.7 e
MAY 356 16 70 .55 27.7 60 7.7 5.6 4.8 .2 3.6 e
JUNE 429 12 20 .78 22.3 90 9.0 6.6 5.7 4.9 .2 eemm
JULY g7 8.3 19 .68 6.1 120 G.8 7.6 5.7 6.0 5.8 e
AUGUST i 09 = 4 Fvd 18 4 6 76 w6 it
SEPTEMBER 28 3.7 5.4 .51 L
ANNUAL 77 12 38 14 37 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1940-79
MAGHNITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW e o o e o o o i e e e e e e e e e e e e e o o o e e
BASED ON PERIOD OF RECORD 1940-78 DISCHARGE, IN CF3, FOR INDICATED RECURRENCE
PERIOD NTLRVAL, IN YEARS, AND ANNUAL
————————————————————————————————————————————————————————— (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRE INTERVAL, IN SECU= s m e
fEAQa, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 160
————————————————————————————————————————————————————————— DAYS) 50% 20% 10% 4% 2% 1%
1.25 2 5 10 25 50 TOU o o oo e e e
80 50% 20% 10% 4% % 1%
————————————————————————————————————————————————————————— 1 366 566 698 863 383 o
3 325 486 573 660 712 e
274 504 910 1230 16960 2070 2460 7 262 388 45y 518 556  ammeo
————————————————————————————————————————————————————————— 15 203 304 356 506 34 e
WEIGHTED SKEW = ~-0.05%6 30 159 246 295 346 377 e
60 125 187 218 248 265 ememe
90 106 sS4 178 200 213 e
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1940-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 40% 50% 60% 70% 80% 90% 95% 98% 99% 95.5% 99.9%
329 160 101 68 48 26 19 16 13 11 8.8 6.3 5.0 .1 3.5 3.0 2.1
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12338500 BLACKFOOT RIVER NEAR OVANDO, MT

LOCATIOH. -=Lat #7°01710%, long 113°13740%, in SEINWL sec.34, T7.15 H., R.13 W., Powell County, Hydrologic Unit
17010203, on left bank 0.25 mi (0.480 km) upstream from Monture Creek and 5 mi {8 km) west of Uvando.
f , B

Monthly discharge only for September 1940, published

1,193.984 m) National Geodetic Vertical Datum of 1929

3.7 km?) above station.

acre-ft/yr (763 hud/yr).

JORD . ~~Maximum discharge, 14,600 Ft3/s (413 m3/s) June 4, 1953, gage height, B.45 rt
discharge, 100 Ft3/s (2.83 m3/3) Jan. 20, 195k,
EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of June 9, 1964, reached a discharge of 17,600 ft3/s (498 m3/s); flood
of June 20, 1975, reached a discharge of 15,500 ft3/s (439 m3/s)
|
MONTHLY AND ANNUAL MEAN DISCHARGES 1941-63 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1942463
COEFFI-~ PERCENT ISCE IN CFS, FOR INDICATED RECURREHNCE
CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MINIMUM ANRUAL (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
» (CFS) NOFF SECU~ e et
TIVE z 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
785 259 116 0.29 300 e e
760 255 108 29 3.7
573 225 86 .27 3.2 3 180 143 125 192 mmmee e
35k 195 54 .20 2.7 3 187 152 137 126 e e
514 216 70 .24 2.8 7 205 169 153 [ o e
671 227 103 .30 3.3 14 218 i85 172 162 emame B
1710 222 397 55 7.0 20 240 230 187 188 meeen e
4370 iz 1050 43 24 60 258 227 213 208 e e
6600 738 1330 e 29.3 96 272 239 226 216 wewem meeee
2170 371 527 16 11,1 120 284 250 237 228 m e e
837 i 1k : 5.1 1832 314 74 5 25
585 262 80 20 3.9 e
1230 315 855 239 28 100
MAGHITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 1941-63
MAGNITUDE AND PROBABILITY OF INSTANTANEDUS PEAK FLOW e c s o e e e e e e o e e e o
BASED ON PERIQOD OF RECORD 1941.75 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
-------------------------------------- {COH= EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IH SECUm s oo o o o s s o om0 o o o S 8 i e o m n
YELRS, AND ANNUAL EYCEEDANCE PROBABILITY, IN PERCENT . TIVE 2 59 100

5640 3410 2270 184D 1060 £15 475 4ok 355 317 283 249 224 198 182 167 136
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PEND OREILLE RIVER BASIN

12340000 BLACKFOOT RIVER NEAR BONNER, MT

LOCATION.--Lat 46°53%59%, long 113°45720%", in SELSELINWI sec.9, T.13 N., R.17 W., Missoula County, Hydrologic Unit
17010203, Lolo National Forest, on right bank 5.0 mi (8.0 um) downstream from Union Creek, 5.6 mi (9.0 km)
northeast of Bonner, and 7.3 mi {11.7 km) upstream from mouth.

DRAINAGE AREA.--2,290 mi? (5,931 kmZ).

PERIOD OF RECORD.-~July to November 1898, March 1899 to September 1801, May 1303 to January 1905, March to
October 1905, October 1539 to current year. Monthly discharge only for some periocds, published in WSP 1316.
Published as "at Bonner” 1898-99 and as Big Rlackfoot near Bonner 1903-05.

REVISED RECORDS.-~WSP 1216: Drainage area.

Datum of gage is 3,34%.76 £t (1,019.483 m) National Geodetic Vertical Datum of 1929.
, 1898, to June 30, 1901, and May 15, 1903, to Oct. 31, 1905, nonrecording gage at site 7 mi (11 &m)
stream at different datum. Oct. 4, 1939, to Sept. 30, 1955, nonrecording gage at site 1.3 mi (2.1 km) down-
am at datum 21.92 £t (6.851 m) lower.

REMARKS.-Diversions for irrigation of about 20,000 acres (80.9 km2) above station.

AVERAGE DISCHARGE.-~43 years (water years 1900-01, 1904, 1980-79), 1,653 rt3/s (16.82 m3/s), .80 in/yr
(249 mm/yr) 1,198,000 acre=ft/yr (1.48 km3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum dischapge, 19,200 ft3/s (544 m3/s) June 10, 1964, gage height, 10.89 ft
(3.319 m); minimum daily, 200 ft3/s (5.66 w3/s) Jan. 4, 5, 19%0.

MOHTHLY AHD ANNUAL MEAN DISCHAR

o
£
7]
&

<
<

{

<o
s

, 1904, 194079 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1900-01, 1941-79

D A e e e e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF oF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN  TIOHW VARI- ANNUAL CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CFS) (CF3) (CFS) ATICN RUNOFF SECU= e e e e e
0 o TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 59 2% 14
OCTOBER 1550 411 681 220 0.32 I T T U
NOVEMBER 1480 424 666 206 .31 3.4
DECEMBER 1440 342 £28 21 .35 3.2 1 342 275 244 219 194 178
JANUARY 1070 352 561 147 .26 2.8 3 365 295 261 234 2086 188
FEBRUARY 1670 369 502 218 .36 3.0 7 404 331 296 268 239 220
1830 4161 750 286 .38 3.8 14 439 364 327 299 268 249
4730 537 2030 1080 53 10.3 30 476 409 380 359 339 326
9580 1100 5260 2000 .38 26.5 60 506 L3y oy 383 362 350
10500 1170 5210 2340 45 26.3 90 528 452 421 399 378 366
JULY k110 533 190 835 g1 6 120 51 63 433 L1z 394 g
AOGUST THED 390 855 24z .28 4,2 183 582 89 453 bz7 B0y 390
SEPTEMBER 1110 375 675 162 .24 e RO
ANNUAL 2480 558 1650 464 .28 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1900-01, 1904, 194079
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW = oo oo oo oo e e
BASED O PERIOD OF RECORD 1899-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED R NTERVAL, IN SECUm o e e e e e
YEARS, AND ANNUAL EXCEEDANCE PRO § PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 504 20% 10% 4% 2% 1%
1.25 2 5 10 25 50 100 e e
804 504 20% 10% 2 2% 1%
---------------------------------------------------------- 1 9560 13200 14800 16300 17100 17700
3 9280 12600 14000 15200 15800 16300
5930 9340 13900 16700 20100 22400 24500 7 8670 11600 12800 13800 14300 14700
--------------------------------------------------------- 15 7800 10500 11600 12500 12900 13200
WEIGHTED SKEW = -0.432 30 6920 3180 10100 10800 11100 11300
60 5590 7250 7870 8350 8570 8710
90 4550 5870 6380 6770 6940 7660

DURATION TABLE OF DAILY MEAN PLOW FOR PERIOD OF RECORD 1900-01, 1904, 1940-79

WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 30% 10% 50% 60% 70% 80% 90% 95% 98% 99%  99.5% 99.9%
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PEND OREILLE RIVER BASIN

12340500 CLARK FORK ABOVE MISSOULA, MT

LOCATION.-~Lat 469527387, long 113°55753%, in HWINWINWL sec.19, T.13 M., R.18 W., Missoulas County, Hydrologic

Unit 17010204, on right bank 0.2 =i (0.3 km) downstream from counfy road bridge, 2.8 mi (4.5 km) east of

Missoula, 2.8 mi f4‘J kv; dawvstﬂea from Milltown Dam, 3.0 mi (4.8 km) downstream from Blackfoot River,
and at mile 361

charge only for some periocds, published in WSP 1316.

G7H. 842 m) National Geodebtic Vertical Datum of 1929
75

{
2 1829, nonrecording gage.

saused by powerplant Milltown. Diversions irrigati £ t 120 0
caused by powerplant at Milltown Diversions for irrigation of about 120,000 acres

7

re3/s (85.53 m3/5), 2,188,000 acre-ft/yr (2.70 km3/yr).

(915

15 m3/s) June 21, 1975, gage height, 13.75 ft
e height,

0.64 rt (0.195 m), powerplant shutdown;

June 1908 reached a discharge of 48,000 ft3/s (1,400 m3/s),

L

1930-79 [TUD { OF ANNUAL LOW FLOW
BA RECORD 1930-79
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
1M MINIMUM MEAN {CON- EXCEEDANCE PROBABILITY, IN PERCENT
) CFS) {CF3) SECU= o oo o oo
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
2 854 0.29 G e e
2 882 .25 4
3 874 .31 0 1 629 494 435 392 348 322
25 606 .30 7 3 696 547 485 440 394 366
3 674 233 i 7 810 638 558 458 435 397
4 1040 .32 i 14 925 731 638 567 493 47
10 1190 .52 .4 30 1060 35 731 652 570 519
7 2010 JBG .7 60 1160 9324 833 758 680 632
g 2150 49 .2 30 1230 1010 9509 833 75 706
8 868 .50 5.0 120 1290 1060 963 889 813 767
3 75 - 2T . 1573 300 710 ooyU 91y 837 (a7
2 653 .32 300 e e e

MEGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
Bxsa“ ON PERIOD OF RECORD 1930-7
MAGNITUDE AND PROBABILIT TANEQUS PEAK FLOW s oo e e
BASED ON PERIOD OF 1908-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE

INTERVAL, IN YEARS, AND ANNUAL
HCE PROBABILITY, IN PERCENT

FOR INDICATED RECURRENCE INTERVAL, IN  SECUs commmmmom s oo oo st o e
EXCEEDANCE PROBABIL f IN PERCENT IVE 25 50 100
DAYS) 4% 2% 1%

1 14600 21100 28600 28100 30300 32200

3 15200 20400 23700 27100 29200 30900

7 13300 18900 21900 24900 26700 28200

15 12100 17100 19800 22500 28100 25500

30 16700 15000 17200 19400 20700 21800

60 8760 11906 13500 15000 1500 16500

90 7210 9760 11000 12200 12900 13500

DURATION TABLE OF DAILY MEAN FLOW FOR PERICD

17300 10500 7290 5300 3930 2480 1540 1670 1500 1360 1210 1020 857 702 626 564 451
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PEND OREILLE RIVER BASIN
12342500 WEST FORK BITTERROOT RIVER NEAR CONNER, MT
LOCATION,--Lat L45°43930% long 118°16¥50%, in SEINELINWI sec.26, T.1 S., E.Z22 ¥., Ravalli County, Hydrologic Unit

17010205, on right bank 0.6 mi (1.0 km) downstream from Painted Rocks Lake, 6.4 mi (10.3 km) upstreanm fron
Nez Perce Creek, 16.1 mi (25,9 km) southwest of Conner, and at mile 19.2 (30.9 km).

=
(W)
—

DRAINAGE AREA.-~317 miZ (821 km

Wt
oo

tage recorder. Datum of gage is 4,581.4 ft (1,396.41 m) National Geodetic Vertical Datum of 1929
S
)
}

s
est Service bench mark

REMARKS.-~Flow regulated by Painted Rocks Lake., Diversions for irrigation of about 200 acres (0.8l km<) above
station.

SCHARGE.-~38 years, 292 ft3/s (5.269 m3/s), 211,600 acre-ft/yr (261 hm3/yr).

S
£
ot
b
o]
P
o
d

EYTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,060 £t3/s (115 m3/s) Hay 9, 1947, gage helght, 6.18 ft
(1.888 m); minimum, 0.2 ft3/s (0.006 m3/s) Nov. 25, 1652; minimum daily, 0.6 ft3/s (0.017 m3/5) May 3-7,
1954,
MONTHLY AND ANNUAL MEAN DISCHARGES 1942-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1943-79
STAN= e e e o o
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN  TION VARI- ANNUAL (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CFS) (CFS)  (CFS)  ATION RUNOFF SECU= = o e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 104 5% 24 19
OCTOBER 61 186 113 0.61 503 e e ot s
NOVEMBER 62 133 77 5 3.8
DECEMBER 28 38 50 .51 2.8 1 L 5.9 2.5 1.1 B2 e
JANUARY 21 93 41 ! 2.7 3 27 7.2 3.1 1.4 T R——
FEBRUARY 6.8 a8 37 42 2.5 7 35 G.1 3.7 1.6 T S
MARCH 7.5 102 59 .57 2.9 14 53 20 9.9 4.9 1.9 e
APRIL 8.7 238 172 .72 5.8 30 51 31 20 13 O T——
MAY 119 952 462 .49 27.2 60 79 51 35 23 13 e
- JUNE 192 1030 445 RE 29.4 90 83 56 42 32 22 e
JULY 127 278 114 41 8.0 120 8% 62 51 13 35 e
avsusT g5 750 g J12 o 183 716 a7 77 59 23 I
SEPTEMBER 62 157 71 .48 BU2 o e
ANNUAL §57 120 292 75 .26 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 194279
MAGNITUDE AND PROBABILITY OF IHSTANTANEOUS PEAK FLOW o oo o oo oo ot o o 0 o o o e e o
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- {CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECUn e oo m s o o oo e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYR) 50% 20% 10% 43 29 14
1.25 2 5 10 25 50 TO0 e e e e o
80% 50% 20% 109 4g 24 19
--------------------------------------------------------- 1 215 2840 3150 3430 E12:10 J——
o . - - . . . 3 2050 2700 2980 3230 3370w
7 1870 25490 2780 3040 ERL:T —
--------------------------------------------------------- 15 1650 2210 2460 2690 2810 mwem
WETGHTED SKEW = -~ 30 1430 1880 2070 2220 EF1:Ts J—
60 1060 1380 1520 1630 1680 ammem
90 812 1050 1160 1250 1290 —mmmm
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1942-7¢
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 509 50% 60% 70% 80% 90% 95% 98% 99% 99.5% 99.9%
2170 1300 773 504 362 225 156 119 105 91 76 60 43 16 7.7 5.1 )
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PEND OREILLE RIVER

12343400 EAST FORK BITTERROOT RI

45°537007, long 114°03'S3%, in HELISWINEL sec.3i,
righnt bank 10 ft (3 m) downstream fr
2} upstream from confluence with West Fork.

AVERAGE DISCHARGE.--16 years, 293 rt3/s (8.298 m3/s), 10.4% in/yr

PEF ) OF RECORD.--Maximun discharge, 4,000 £e3/
! mum observed, 23 ft (0.85 m) Hov. 29, 1960,

T.2 N
om private brid

Datum of gage is 4,191,871 ft {1,277.664 m) Hati

s (*15 m«/s) June 2, 1972, gage height,
result of freezeup.

BASIN

VER NEAR CONNER, M7

¥.o, R.20 W., Ravalli County, Hydrologic Unit
ge, 4.3 mi (6.9 km) southeast of Conner, and

nal Geodetic Yertical Datum of 1929.

iversions for irrigation of about 2,200 acres (8.906 km?) above station.

265 mm/yr}, 212,300 acre-ft/yr (262 hma/yrj.

3 7.17 £t

MONTHLY AND ANNUAL MEAN DISCHARGES

’ PERIOD RVAL, IN YEARS, AND ANNUAL NON
MINIMUM MEAN  TION VARI- ANNUAL {CON= 3 'DANCE PROBABILITY, IN PERCENT
{CES) (CFS) (CFS) ATION RUNOFF SECU= s e e e e e e
---------------------------------------------------------- TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 59 2% 1%
OCTOBER 167 83 113 24 g.21% 3 e e
HOVEMBER 137 79 104 19 .18 3.0
DECEMBER 168 39 92 28 .30 2.6 1 42 34 30 27 e e
JANUARY 115 57 85 16 .18 2.4 3 50 39 34 29 B T
FEBRUARY 176 57 g4 26 .28 2.7 7 63 50 42 35 -
M 215 76 112 39 .35 3.2 14 71 57 48 s} -
77 109 238 110 L485 6.8 30 78 64 55 b7 ——
1480 520 943 265 .28 26.8 60 g2 69 61 55 -
1960 55 1170 448 .38 33.3 30 85 73 67 62 -
520 126 315 114 .36 3.0 120 89 76 70 66 —
20 7 130 34 9 357 i 56 a4 77 72 e
¢ 87 117 28 33 e e e e
400 170 293 63 22 100

FLOW

Z’?

ECURRENCE
PROBABILITY,

DURATION TABLE OF DAILY MEAN FLOW FOR

MAGNITUDE AND PROBARILITY OF ANNUAL HIGH FLOW
BASED O PERIOD OF RECORD 1¢57-72
RECURRENCE
PERIOD NNUAL
fSQN PERCENT
50 160
2% 1%

1 2080 2680 2990 3280
3 1980 2540 2820 3100
7 1850 2330 2540 2730
15 1710 2100 2250 2370
30 1450 1780 1910 2020
60 1110 1350 1460 1550
30 854 1040 1120 90

ecords combined for stations 12343400 and 12343500
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PEND OREILLE RIVER BASIN
12343500 EAST FORK BITTERROOT RIVER AT CONNER, MT
LOCATION.--Lat 45°56100", long

1
17010205, on left bank 125 ft
from confluence with West For

°07'30", in SELSEL sec.7, T.2 N., R.20 W., Ravalli County, Hydrologic Unit
38 m}

downstream from highway bridge at Conner and 0.5 mi (0.8 km) upstream

PERIOD OF RECURD.-«Cctober 1915

£ 1916, gags n
discharge only for some perio 5 1 1

ights only, April 1937 to September 1957. Monthly
in WSP 16

Published as "near Darby” 1910-16.

GAGE.~~Nonrecording gage. Datum of gage is 4,015.29 rt (1,223.860 m} National Geodetic Vertical Datum of 1929,
supplementary adjustment of 1647 Sept. 20, 1910, to Sept. 17, 1916, staff gage 2.5 mi (4.0 km) upstream at
different datum.

(106 w3/s) May 29, 1948, gage height, 5.70 ft N
May G, 1947; minimum discharge observed, 1.4 ft3/a

MORTHLY AND ANNUAL MEAN DISCHARGES 1938-.57 MA

o

INLTUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOCD OF RECORD 1938-57

ST AN e e e e e e
DARD COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIENT OF aF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM HMEAH TION VARI~ ANNUAL (CON=- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH {CFS) (CF3) (CFS) (CFS) ATION RUNOFF SECU= e e e e e e e e
———————————————————————————————————————————————————————————— TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2%
OCTORBER 234 k2 87 i1 0.47 2B e e
NOVEMBER 214 45 89 35 LED 2.9
DECEMBER 221 51 7 40 A5 2.8 1 30 19 13 9.6 wmeee e
JANUARY 134 45 T4 19 .26 2.4 3 24 22 16 12 ememe e
FEBRUARY 132 39 82 22 27 2.7 7 i1 26 19 T e e
MARCH 184 60 32 29 31 3.0 14 47 30 22 16 e e
APRIL 682 G5 258 148 .57 8.4 30 55 37 28 22 e s
MAY 1950 344 329 561 .50 30.1 60 65 46 37 S T T
JUNE 1650 240 930 365 .39 30.2 90 69 53 44 1- J .
JULY 568 41 295 Phs L4g 9.6 120 70 57 5 o} -
AUGUS 166 16 57 40 46 2.8 183 73 60 56 53 e e
SEPTEMBER 153 34 72 28 .39 203 e e e e e e
ANNUAL 408 116 257 82 .32 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1938-57
2MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW  cee e o e et et e o et et et e e
BASED ON PERIOD OF RECCRD DISCHARCE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ (CON=~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CF8, FOR INDICATED RECURRENCE INTERVAL, 1IN SECU e oo e e e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 1% 25 50 100
DAYS) 50% 20% 104 4z 2% 1%
1 1770 2600 3130 3776
3 1690 2510 3040 3700
7 1580 2360 2870 3520
15 139¢ 2030 24590 2970
30 1230 1720 2000 2320
60 G638 1290 1450 1610
90 760 1010 1130 1250 —eeme

WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME

14590 1140 736 496 LN 165 115 97 84 76 66 53 42 30 26 20 10
2Peak flow records combined for stations 12343400 and 12343500
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12346500 SKALKAHO CREEK NEAR HAMILTON, MT

[.-wLat U4BO0QT43"  long 113°577'08", in SWENEL sec.27, T.5 N., R.19 W., Ravalli County, Hydrologic Unit
05, Bitterrcot N¥ational Forest, on right bank 2 mi (3 km) downstream from Daly Creek, 11.4 mi (18.3 km)
ast of Hamilton, and at mile 12.0 {29.3 km).

AREA.-~87.8 miZ (227.% xn?).

RECORD.~~Decesmber 1948 to September 1953, August 1957 to September 1979. April 1920 to September 1924
ite 3 mi (5 km) downstream; records nobt egquivalent owing to inflow.
ter-stage recorder. Datum of gage is H,3593.16 £t (1,339,035 m) Hational Geocdetic Vertical Datum of 1929
u of Public Roads bench mark].

REMARKS.,-During irrigation season flow is supplemented by releases from Kent and Dam Creek Lakes, combined
capacity, 200 acre-ft {247,000 m3}.

AVERAGE DISCHARGE,--26 years, (1949-53, 1957-793, 93.5 ££3/s (2.648 m3/s), 14.46 in/yr (367 mm/yr), 67,740 acre-
rt/yr (83.5 nm3/yri.

EXTREMES FOR PERIOD OF RECORD,-~Maximum discharge, 1,210 rt3/5 (38.3 w3/8) June 1, 1972, gage height, 4,84 ft
C1.475 m); ma age height recorded, 5.18 ft (1.579 m) Feb. 29, 1960 (backwater from ice); wminimum discharge
racorded, 10 (0,28 m3/8 Apr. 2, 1953, gage height, 1.26 Ft {0.38% m), backwater from ice, result of
freszeup.

NTHLY AND ANNUAL MEAN DISCHARG 3, 1958.79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW

BASED ON PERIOD OF RECORD 1950-53, 1959-79

PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
) OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CF3) (CFS) RUNCFF SECU® s e e e e
------------------------------------------------------------ IVE 2 5 10 50 100
DAYS) 50% 20% 104 24 19
OCTORER 57 25 41 8.7 0.2t F T e e e
NOVEMBER 60 24 35 6.9 .19 3.2
53 23 30 6.7 .21 2.7 1 17 15 14 14 L1 —
g 19 27 6.1 .23 2.4 3 18 16 15 15 1 e
43 20 26 4.8 .18 2.3 7 20 18 17 16 15 e
39 18 26 5.0 .19 2.3 14 21 19 18 17 L ——
APRIL g4 5 50 22 g 5.5 30 23 21 19 19 18 e
MAY 44g 89 225 9% 43 20.1 60 24 22 21 21 20 e
JUNE f4k 109 387 123 .32 34,5 90 25 23 22 21 21 e
JULY 329 56 155 6U L#1 13.8 120 26 2l 23 22 22 eemee
KUGUST (R0 g 69 . o1 1 3 7 25 -4 BT
SEPTEMBER 74 35 48 10 .21 Bi3 e e e e e e
ANNUAL 138 4g 9L 21 .22 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1950-53, 1958-79
MAGNITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW = oo me oo o e e e e e
BASED ON PERIOD OF RECORD 1948-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
......................................................... {CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU= e e e st e
YEARS, AND ANNUAL EYCEEDANCE PROBARBILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 4y 29 19
1,25 2 10 25 50 T00 e e e e e e
80% 50% 20% 10% 4% 2% 1%
--------------------------------------------------------- 1 591 740 798 guy 866 ———
3 566 709 764 806 825 eemm-
65 U6 839 357 1110 1210 1320 7 538 672 721 75 775 e
--------------------------------------------------------- 15 500 612 649 673 683 —
WEIGHTED SKEW = -0.312 30 452 539 565 579 584 emeen
60 347 419 443 459 466 emmem
90 276 328 348 364 370 e
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1950-53, 1958-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 16% 15% 20% 30% 40% 50% 60% T0% 80% 90% 95% 98% 99% 99.5% 99.9%
572 414 275 164 114 69 50 i1 35 30 27 24 22 20 18 17 15



PEND OREILLE RIVER BASIN
12347500 BLODGETT CREEK NEAR CORVALLIS, MT

LOCATION ., ~=Lat 46°16110%, 1
17010205, on right bank

TTHC 14127, in NWINWI sec.21,

T.6 #., R.21 W., Ravalli County, Hydrologic Unit
@i (7.2 km) upstream from mouth and {

ong R
£.5 6.6 mi 0.6 km) southwest of Corvallis.
DRAINAGE AREA.--26.4 mi® (68.4 un?).

PERIOD OF RECORD.--December 1946 to September 1969. Monthly discharge only for December 1546, published in
¥SP 1316,

REVISED RECORDS.--H3P 1216: Drainage area.

GAGE.--Water-stage recorder. Altitude of gage is 4,050 ft (1,234 m), from topographic map.

y

REMARKS . -~Some regulation for irrigation at low flow by Blodgett Lake, capaclty 160 acre-ft {197,300 n3).

AVERAGE DISCHARGE.--22 years (1947-63), 70.5 £t3/s (2.00 m3/s), 36.26 in/yr (921 mm/yr), 51,080 acre-fi/yr
(63.0 hm3/yr).
EXTREMES FOR PERIOD OF RECORD,--Maximum discharge, 836 ft3/s (23.7 m3/s) May 16, 1949, gage height, 6.42 7t
(1,957 m); minimum, 1.2 ft3/s (0.034 m3/3) Hov. 9, 10, 23, 25, ‘952: minimum gage height, 1.93 ft (0.588 m)
Nov. 9, 10, 1852
MONTHLY AND ANNUAL MEAN DISCHARGE 1948-69 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW -
BASED ON PERICD OF RECORD 1948.589 E
DARD COEFFI. PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- ”ICN“ OF oF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINIMUM MEAN TION YARI~ ANNUAL (CON- QXhEWDANCE _RQBQBILITY IN PERCENT
MONTH (CFS) (CFS) (CF3) (CF3) ATICN RUNOFF SECUS e e ot st S e e o
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 29 1%
OCTOBER 110 2.2 27 27 0.97 3.2 ot 8 k4 i o o
NOVEMEER 62 2.4 26 79 .73 2.0
DECEMBEHR ] 2.5 21 14 .66 2.5 1 4.3 2.7 2.1 L
JANUARY 34 5.8 15 8.2 56 1.7 3 i.6 2.8 2.2 1.7 seeen e
FEBRUARY 51 5.0 15 9.9 LBh 1.8 7 5.1 3.1 2.3 1.8
MARCH 42 6.3 7 7.3 A3 2.0 14 5.8 3.5 2.6 2.0
APRIL 132 20 74 3k 46 8.8 30 6.9 4.2 3.2 2.5
366 157 250 55 .26 29.6 60 8.9 5.5 5.1 3.1
JUE 367 164 271 61 W23 3z2.1 90 11 6.5 4.8 3.6
JULY 177 37 g1 43 k8 10.8 120 13 7.5 5.4 q,7
AUGUST 39 6.6 21 8.7 i 2.5 183 16 3.5 7.3 5.8
SEPTEMBER 54 4.8 16 1y 86 Te8 e e e o o &
N A g 5 7 g Fak: 0
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 1948-69
3MAGNITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW e oo oo e s e s ki o o o 1 2 e e e
BASED ON PERIOD OF RECORD 193B-72 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- {(CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, 1IN SECUm oo on o o b e e
F AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE z 3 10 25 50 100
DAYS) 50% 20% 109 49 2% 1%
1 529 620 671 728 emmmm e
3 578 570 625 689 cmeen e
7 429 513 565 626 wmmme mmmae
15 385 456 by7 5H2 emmem e
30 337 391 421 §54  amien ol
60 274 308 320 335 memme e
90 219 243 255 267 ememe e

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1948-69

DISCHARGE, IN CFS,

3Peak flow records combined for stations 12347500 and 12348000

L)
[oa3



PEND OREILLE RIVER BASIN
12350000 BEAR CREEK NEAR VICTOR, MT

LOCATION,-~Lat 46°23%, long 114°137, in NE} sec.9, T.7 N., R.21 W,, Havalli County, Hydrologic Unit 17010205,
on left bank 4 mi (6 km) upstream from mouth and 5 mi (8 km) southwest of Victor.

DRAINAGE AREA.--26.8 mi2 (69,4 km?).
PERIOD OF RECORD.--April 1938 to December 1954, August 1957 to September 1959,

ude of gage is 3,770 ft (1,149 m), from topographic map .

GAGE.-~Water-stage recorder and timber control., Altit
nd datum,

.
Prior to Aug. 27, 1941, staff gage at same site a

REMARKS.~~No diversicn abgve station. Natural flow is supplemented by stored water from Bear Lake, capacity,
375 acre-ft (462,000 m3), during irrigation season.

AVERAGE DISCHARGE.--18 years (1938-54, 1957-59), 66.0 rt3/s (1.869 m3/s), 47,780 acre-ft/yr (58.9 nm3/yry.
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 340 ££3/s (37.9 a3/s) June 16, 1950, gage height, 5.04 ft

15
(1.536 m}, from rating curve extended above 710 ftgfs (20.1 m§fs}; minimum, 0.6 ££3/s (0.017 n3/s) Dec. 1,
1952; minimum gage height, 0.36 ft (0.110 m) Sept. 17, 1957.

MONTHLY AND ANNUAL MEAN DISCHARGES 1939-54, 1958-59 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1540-54, 1359
ST AN e e ot e
DARD  CUEPFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIENT OF oF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN  TION VARI- ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CF3) (CFS) (CFS) (CF3)  ATICH RUNOFF SECUm e e e e e e e
------------------------------------------------------------ TIVE 2 5 10 20 50 160
DAYS) 50% 20% 104 5% 2% 19
OCTORER 70 2.5 23 23 1.0 2 e e e e
NOVEMBER 61 3.6 23 17 .7 2.9
DECEMBER ik 3.5 20 14 .69 2.5 1 2.7 1.5 1.1 0.83  wemee e
JANUARY 31 4.1 13 6.6 .52 1.6 3 2.8 1.6 1.2 290 e e
FEBRUARY 26 3.7 12 5.3 Jhy 1.5 7 3.1 1.8 1.4 1ol eeeen e
MARCH 31 5.5 16 5.8 Luy 2.0 14 3.5 2.2 1.8 1.5 wemee e
APRIL 142 27 81 35 L43 10.3 30 4,3 2.8 2.2 1.8 eemee amean
MAY 385 146 252 77 .30 31.9 60 6.1 3.8 3.0 208 eeeee e
JUNE 807 116 241 89 .37 30.5 g0 7.7 4.8 3.8 3.2 ewemn e
JULY 192 15 86 56 .65 10.9 120 9. g 4.5 7
AUGUST 3h 2 1 7.6 .59 1.6 183 13 7.7 5.9 .7 cemee e
SEPTEMBER £y 3.3 11 11 .98 Tl e e
ANNUAL 87 40 66 15 .22 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1939-54, 1958-5g
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW  seemoo oo oo s mom e oo
BASED ON PERIOD OF RECORD 193859 ISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU= e o e e e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
-------------------------------------------------- ——— DAYS) 50% 20% 10% 4z 2% 1%
1.25 2 5 10 25 50 100 e e e
80% 50% 204 10% 49 2% 1%
--------------------------------------------------------- 1 544 675 758 860 .
3 483 612 696 804 eeeee el
53 £86 87¢ 977 1100 1190 1270 7 429 551 628 722 eeeme e
......................................................... 15 364 464 524 597 e emmaa
WEIGHTED SKEW = -0.270 30 316 396 45 503 emaen e
60 263 314 341 369 emeee e
90 211 249 266 283 e e
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1939-54, 1958-59
DISCHARGE,
1% 5% 10% 15% 20
512 313 213 144 101
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PEND OREILLE RIVER BASIN

12351000

LOCATION, --Lat 86°27'50", long !13356'33“ in NWISWL sec. 11,

Unit 17010205, on right bvank 150 ft
Stevensville.

DRAINAGE AREA.--78.0 mi2 (191.7 km?).

PERICD OF RECORD.-<Hay to November 1920, April
October 1938 to September 1962. IAnnual maximums, waber years
pericds, published in WSP 1316. FRecords for December 1922
to be unreliable and should not be used.

GAGE.~«Crest-stage gage since July 20, 1§59
May 8, 1920, to Aug. 23, 1924, staff gage at site 150 ft
to Mar. 18, 1953, staff gage and Mar. 19,
downstrean at datum 2.00 £t {0.5610 m) lower. HMar. 16,
and datum.

REMARKS. of daily discharge do not include
(0.8 e station for irrigation of about 2,000 acres
Flow 1 is augmented by release from Burnt Fork Lake,

AVERAGE DISCHARGE.--2Z4 vears (1938-62), 48.3 1

T.8 N., R.19 W.
t6 m) upstrean fﬁom Ooun y rcad b”ldﬁe and 8 mi {13 km) southsast of

published in WSP 572 and 916,

Altitude of gage is 5,270 ft (1,301 m),
(46 m) downstream at different datum.
1953, to Mar. 15, 1955, wire-weight gage, at site 150 ft (46 m)

1855,

rt37s (1.368 md/s),

BURNT FORK CREEK NEAR STEVENSVILLE, MT

Ravalli County, Hydrologic

1922 to September 1924 (no winter records), April to June 1938,

1563-65. Monthly discharge only for sonme

have been found
from topographic map.
April 1938

to Sepb. 30, 1962, staff gage at present site

diversion by Sunsat Highline ditch which diverts 0.5 mi
(8.09 km?) below.

During 1rr1gauzon ssason, natural
capacity, 510 acre-ft (629,000 nm3)

34,970 acre-ft/yr (43.1 hmd/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge observed, 720 ft3/s (20.% m3/s) June 8, 1964, gage height,
1.73% v {3 ,k4a m); maximum gage helght observed, 5.10 ft (1.554 m) Jan. 15, 156, 1960 (backwater from ice);
minimum daily discharge, 2.0 tt3/3 (0.057 m3/s) Mar. 11,
MONTHLY AND ANNUAL MEAN DISCHARGES 193962 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1940-62
STAH~ e e e e o o o o
DAR COEFFI-~ PERCENT DISCHARGE, IN CF3, FOR INDICATED RECURRENCE
Y1} CIENT OF OF PERIOD INTERVAL, IN YEARS, AND AHNUAL NON-
MAXIMUM MINIMUM B VARI~ ANNUAL {CON= EXCEEDANCE PROBABILITY, IN PERCENT
MOH {CFS) (CFS) ATION RUNCFF SECUm o o o ot e o s e 4 5 e 2
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TIVE 2 5 10 20 50 100
3 50% 20% 162 5% 2% 1%
OCTOBER 36 14 21 5.5 0.26 BB e o i 2 S 2 e o
NOVEMBER 36 15 21 5.1 24 3.7
DECEMBER 30 1 20 5.3 .22 3.4 1 10 6.6 4.9 3.7 meeme e
JARUARY 26 13 17 3.7 22 2.9 3 11 7.1 5.4 §,2 ceema e
FEBRUARY 7 12 16 3.6 22 2.8 7 11 8.5 7.2 6.2  mmmee e
MARCH 27 10 7 4.0 24 2.9 14 12 10 g.1 B.3 e e
APRIL 0 15 42 23 .54 7.3 30 14 12 1 H e
MAY 296 b3 136 66 Lh4g 23.5 60 15 13 12 12 e e
JUNE 311 53 171 64 37 29.5 90 16 14 13 12 e e
JUL 146 26 66 33 .50 11.5 120 186 14 14 I mmm e
AUGUST 43 19 30 7.% 24 5.2 183 18 16 15 T e e
SEPTEMBER 26 17 22 2.8 13 B a2 o e .
AHNNUAL 79 25 48 14 .29 100

MAGNITUDE AND PHOBABILITY OF INSTANTANEQU:
BASED ON PERIUD OF RECORD 1920~

3 w
e

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD COF

ISCHARGE
Y 5% 10%¢  i5% 204 302 40§ 509 60%
322 199 126 85 59 36 27 23 20

MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 193962

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
(CON- EXCEEDANCE PROBABILITY, IN PERCENT
SECUx  cmm o on oo o i cm e e et
TIVE 2 5 10 25 50 100
DAYS) 50% 20% 10% 4g 2 12
1 258 392 448 507  cmmme e
3 272 373 428 BEE  eemnm e
7 255 348 398 451 memem memeem
15 231 316 361 40 emmmm mme——
30 202 273 312 352 mmmn e
60 158 212 242 273 mmmm e
90 125 168 191 217 cmmme e

ECORD 1939-62




PEND OREILLE RIVER BASIN
12353000 CLARK FORK BELOW MISSOULA, MT
LOCATION.~-Lat 46°52*09%, long 114°07733%, in NWEINELSEL sec.21, T.13 N., R.20 W., Missoula County, Hydrologic
Unit 17010208, on right bank 1.0 mi (1.6 km) dounstream from Bitterroot River, 4.5 mi (7.2 km) west of
Misscula, and at mile 349.5 (562.3 km).
DRAINACE AREA.--G,003 mi2 (23,318 km?),
PERIOD OF RECCRD.--Uotober 1929 to current yvear,
REVISED RECORDS.--WSP 10M2: 1931. WSP 1246: Drainage area. WSP 1316: 1932{M), 1935(M), 1946(M),

~Water-stage recorder. Datum of gage is 3,083.88 £t (939.967 m) National Geodetic Vertical Datum of 1929

GAGE ., -
{levels by U.S. Army Corps of Engineers),

REMARKS, -~30me diurnal fluctuation at low flow cgused by powerplant at Bonner 14.9 mi {24.0 km) upstream. Diversion
for irrigation of about 235,000 acres {951 km¢) above station.

AVERAGE DISCHARGE.--50 years, 5,496 £t3/s (155.6 m3/s), 3,982,000 acre-ft/yr (4.91 km3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximug discharge, 52,800 £t3/s (1,500 u3/s) May 23, 1948, gage height,
12.08 £t (3.682 m); minimum, 388 ft3/s (11.0 m3/s} Jan. 18, 1933; minimum gage height, 0.30 ft (0.001 m)

about Jan. 16, 1954, Har. 28, 1984,

MONTHLY AND ANNUAL MEAN DISCHARGES 1930-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1931-79
STAN= e e
DARD  COEFFI~ PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL HNON-
MAXIMUM MINIMUM MEAN  TION VARI- ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CFS) (CFS) (CFS) ATION RUNOFF SECU= s e e e
............................................................ TIVE P 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 6620 1390 2800 95 0.34 B2 e e
NOVEMBER 5110 1470 2800 790 .28 4,3
DECEMBER 5760 1480 2570 891 .35 3.9 1 1140 888 776 691 604 551
JANUARY 4500 871 2270 718 .32 3.4 3 1220 946 821 727 630 570
FEBRUARY 5770 1110 2490 880 .35 3.8 7 1380 1050 897 774 647 569
MARCH 7010 1740 3060 1050 .34 4.6 14 1520 1170 993 858 719 634
APRIL 16500 2300 6430 3340 .52 9.8 30 1700 1280 1086 931 777 684
MAY 29800 5110 15400 5760 .38 23.3 60 1880 1440 1230 1080 921 825
JUNE 34000 5180 17500 7850 L 45 26.6 90 2040 1610 1410 1260 1100 1010
JULY 16300 1360 6030 3250 .54 21 120 2180 1740 1540 1400 1250 116
AUGUST 5530 10 23060 957 Lh2 3.5 183 2330 1850 1640 1490 1330 1240
SEPTEMBER 5160 909 2290 Bu2 .37 et T T T T T NI
AHNUAL 8830 2580 5500 1610 .29 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1930-79
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW = oo e dc o et
BASED ON PERIOD OF RECORD 1930-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIGD INTERVAL, IN YEARS, AND ANNUAL
.................... i (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU= e e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 4% 2% 1%
1.25 2 5 10 25 50 100 e e e
80% 50% 20% 10% iq 2% 1%
--------------------------------------------------------- 1 28700 39600 45400 51800 55200 58400
3 27800 38300 44000 49900 53600 56700
19300 28400 40200 47500 56200 62200 57900 7 25900 35800 41200 46900 50400 53500
--------------------------------------------------------- 15 23600 32600 37500 42700 #6000 48800
WEIGHTED SKEW = 0.377 30 20900 28400 32300 36400 38800 40800
60 17100 22600 25400 28100 29600 30900
30 13900 18300 20500 22600 23800 24700

32600 20500 14100 9920 7250 4310 3330 2830 2500 2240 1980 1640 1380 1090 949 819 679
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FEND OREILLE RIVER BASIN
12355000  ST. REQGIS RIVER HEAR ST. REGIS, WT

LOCATION.--Lat 47°17°'L49"  long 115°07' 18", near center of NWINE] sec.26, T.18 ¥., R.28 W., Mineral County,
Hydrologic Unit ‘7010203§ on left bank 50 ft (15 m) downsbtream from road bridge, 500 ft {150 m) upstream from
Little Joe Creek, 1.2 mi (1.9 km) west of 3%, Regis, and 1.7 mi {2.7 ¥m) upstream frowm moubh.

DRAINAGE AREA.--303 mi? (785 kmZ).

FERIOD OF RECURD.--September 1 eptember 1917 (no winter records), annual maximum, water year 1948, published
in ¥W3P 1080, September 1358 enber 1975. Monthly discharge only for some periods, published in WSP 1316,
1736.

GAGE.~-Water-stage recorder. Datum of gage iz 2,645.00 £t {B0A.796 m) Haticnal Geodetic Vertical Dabum of 1929.
September 1910 to September 1917, nonrecording gage at site 2 mi (3 km) upstream at different datum.

REMARKS , ~~Minor diversion for irrigation

of hay meadows above station.

in/yr (660 mm/yr), 420,000 acre-ft/yr (518 nm3/yr).

s), 26.00
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,640 £t3/s (273 m3/s) Jan. 16, 1974, gage height, 7.38 ft
(2.249 w): minimum, 41 f£t3/s (1.16 m3/s) Dec. 30, 1968, result of freszeup, but may have been less during
period of ice effect Dec. 9-14, 10961.
MONTHLY AND ANNUAL MEAN SCHARGES  1955-75 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1960-75
STAN~ S st L 2 o e 2 o
DARD COEFFI~ PERCENT HAT N CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT GF OF PERIOD I RV L, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN TION VARLI- ANNUAL {CON- BX thQNCE PROBABILITY, IN PERCENT
MON (CFS) (CF33 {CFS) (CFS8) ATION RUNOGFF SECU= e o o o e e e it o
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww TIVE el 5 1 20 50 100
DAYS) Z 1 5%
OCTOBER 350 86 143 65 0.46 2.1
NOVEMBER 463 161 206 120 .58 3.0
DECEMBER 555 92 220 152 69 3.2 1 73 5 50 45 e eeen
JAN 1360 &g 282 300 1.07 4.0 3 g2 614 57 52 emeee e
FEBRUARY 75¢ 87 313 790 61 4.5 7 87 71 65 60 emmme e
MARCH 1370 94 508 249 .73 5.9 13 3 78 2 67 emmme emmen
APRIL 1750 3k 1090 195 ub 15.6 30 99 84 78 N
MAY IGO0 886 2100 540 .30 30.2 50 108 92 85 81 emeee e
JUNE 3376 k20 1540 734 .48 2z2.2 40 117 g7 89 B3 emcee e
JULY 585 155 272 146 .39 5.3 120 124 101 3 88 e emeeo
AUCUS 215 3 158 37 .23 2.3 183 148 115 163 98 e e
SEPTEMBER 181 77 127 29 .23 1.8 et ot e e
ANHUAL 938 256 580 164 28 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1959-75
MAGNITUDE AND PROBABILITY OF INSTANTANEGUS PEAK FLOW = e o o e o ot i e e et e et ot e o o e
BASED ON PERICD OF RECORD 1911-758 DISCHFARGE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ {CON=- EXCEEDANCE PRrBﬁBLLITY IN PERCENT
DISCHARGE, IN CFS, FUR INDICATED RECURRENCE INTERVAL, IN SECU= e o e e e e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
DAYS} 50% 20% 10% L34 2% 1%
--------------------------------------------------------- 1 3780 5270 6171 7190 —
3 3540 760 5540 6170  —mewn e
2740 4100 5850 5900 8210 9100 9770 7 3740 5100 560 5090 eeeeem e
————————————————————————————————————————————————————————— 15 2740 3580 110 EL26 e e
WEIGHTED SKEW = -0.258 30 2430 3180 3556 3910 wmmem emee
60 2010 2530 2750 2940  ewmen emeeo
90 1660 2050 2210 2380 emeee eeeeo
DURATION TABLE OF DAILY MEAN FLOW FOR PERICD OF RECORD 1989-75
DISCHARGE, IN CFS, EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 0% 50% 60% 70% 80% 30% 95% 98% 99% 99.5% 99.9%
3840 2360 1620 210 881 493 322 225 174 143 120 101 30 8o 7H 67 56




PEND OREILLE RIVER BASIN
12354500 CLARK FORK AT ST. REGIS, MT
LOCATION.--Lat 47°18%'07", long 115°05'11", near center of SWi sec.19, T.18 N., R.27 W., Mineral County, Hydrologic
Unit 17010204, on left bank at St. Regis, 0.4 mi (0.6 km) downstream from St. Regis River, and at mile 270.3
(43%.9 km).
DRAINAGE AREA.--10,709 mi? (27,736 kmz),
PERIOD OF RECORD.~-October 1910 to current year. Monthly discharge only for some periods, published in WSP 1316.
REVISED RECORDS.--WSP 12456: Drainsge area. W8P 1316: 1916~17, 1920, 1929-31(M), 1933(M).

GAGE.--Water-stage recorder. Datum of gage is 2,600.37 ft (792.593 m) National Geodetic Vertical Datum of 1929
(levels by U.S. Army Corps of Engineers). Prior to Nov. 29, 1933, neonrecording gage at same site and datum.

REMARKS.~-Diversions for irrigation of about 244,000 acres (987 km2) above station.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 68,900 £t3/s (1,950 m3/s) May 24, 1948, gage neight, 19.96 ft
(6.084 m), from graph based on gage readings; minimum, 1,000 fté/s (28.3 m3/s) Dec. 7, 1940, gage height,
3.36 ft (1.024 m); but may have been less during periods of ice effect in several years.,
MONTHLY AND ANNUAL MEAN DISCHARGES 1912-23, 1929-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1912-23, 1630-7¢
STANS e e ottt et
DARD COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERICD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN TION VARI- ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CFS) (CFS) CFS)  ATION RUNOFF SECU= et e
------------------------------------------------------------ TIVE 2 5 10 20 50 160
DAYS) 50% 20% 109 5% 2% 1%
OCTOBER 8040 1850 3600 1180 0.31 3 e e e
NOVEMBER 7050 1940 3650 11006 .30 k.0
DECEMBER 10700 1910 35540 1600 .45 3.9 1 1720 1360 1210 1090 77 907
JANUARY 10500 1450 3230 1510 J4T7 3.6 3 1810 1450 1290 1170 1050 974
FEBRUARY 8260 1550 34500 1270 .37 3.7 7 2000 1620 1440 1300 1160 1080
MARCH 11500 2200 4220 1760 L4z 4.6 i 2200 1780 1570 1410 1230 1120
APRIL 24900 3330 9470 4520 L48 10.4 36 2410 1930 1700 1530 1340 1220
MAY 38400 7190 21600 TETO .35 23.7 60 2590 2110 1890 1710 1530 1420
JUNE L2400 6400 23500 0104 Lh3 25.8 g0 2740 2260 2040 1870 1700 1590
JULY 25500 2000 8400 4510 .54 G.2 120 2900 2380 2150 198¢ 1810 1700
RUGUST 875 TE5T 33 12571 237 EN 183 3110 2510 2250 2070 1890 1780
SEPTEMBER 6250 1350 3090 978 .32 et N
ANNUAL 11400 3420 7600 2190 .29 100
MAGNITUDE AND PROBARBILITY OF AKNUAL BIGH FLOW
BASED ON PERIOD OF RECORD 1912-23, 1929-79
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW e oo m oo e s e o e s e
BASED ON PERIOD OF RECORD 1911-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- {CON- EXCEEDANCE PROBARILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECUm s e ot in o im0 2 e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% b4y 2% 1%
1.25 2 5 10 25 50 TO0 et e e e e e
80% 50% 20% 10¢% 4g 2% 1%
--------------------------------------------------------- 1 37700 51000 57900 64900 69100 72600
3 36800 49900 56700 63600 67800 71300
25500 373060 51500 59600 68600 TES00 79800 7 38600 47200 53900 60700 64900 68400
--------------------------------------------------------- 15 31700 43100 49700 55200 58900 62100
WEIGHTED SKEW = D.58% 30 28200 38000 43000 48600 51000 53500
60 23300 30700 34300 37800 36800 41500
S0 19200 25100 28000 30800 32300 33500

43000 28200 19700 14100 10500 6150 4590 3790 3350 3000 2660 2290 1980 1690 1500 1370 1200
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PEND OREILLE RIVER BASIN
12355500 HORTH FORK FLATHEAD RIVER NEAR COLUMBIA FALLS, MT

LOCATION.~-Lat HBO2QT4U4"  1long 114°07736%, in NEISWLINWE sec.35, T.32 N., R.20 W
Unit 17010206, on right bank 1.5 mi (2.4 km} sunstrean from Canyon Cree

, Flathead County, Hydrologic
k, .
Middle Fork, 8.8 mi (14.2 km) northeast of Columbia Falls, and at mile 162.

3.8 mi (6.1 km) upstream from
1 (260.8 km).

DRAINAGE ARBA.--1,558 mi? (4,009 km?).

PERIOD OF RECORD.--September 1910 to Septembsr 1917 (no winter records in water years 1913, 1916, 1917), April
1829 to Febr ¥ 1935 (incomplete), June 1935 to current year. Monthly discharge only for some periods,
publiished in WSP 1316. Published as Flathead Rilver nsar Columbia Falls 1915-17, 1929-70.

REVISED RECORDS.--WSP 1216: Drainage ares. WSP 1246: 1911, 1912{(M), 1915-17(M), 1829 (M), 1938-39(M), 1946(M).

GAGE.~-Water-stage recordsr. Datum of gage iz 3,145.5% £t {358.776 m), Haticnal Gecdetic VYertical Datum of 1929,
September 1910 to September 1917 and April to August 1929, nonrecording gages, and May 1, 1930, to Sept 30,
1962, water-stage recorder, all at site 2.7 mi {#.3 km) downstream at different datums.

REMARKS.~~A few small diversions from tributaries for irrigation of hay meadows above station.

AVERAGE DISCHARGE.--48 years (19710-12, 1913-15, 1935-79), 2,990 ft3/s (84.68 m3/s), 26.23 in/yr (666 mm/yr),
2,166,000 acre-Tt/yr (2,67 km3/yr).
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 60,100 ft3/s (1,960 m3/s) June 9, 1964, gage height, 18.60 ft
{5.665% m), from floodmark, from rating curve eyxtended above 37,000 ft3/s (1,050 m3/s) on basis of slopew
area measurement of peak flow; minimum, 198 ft3/s (5.61 m3/s) Jan. 8, 1953, gage height, C.86 ft (0.262 m),
site and datum then in use.
MONTHLY AND ANNUAL MEAN DISCHARGES 1911.15, 1936-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED CON PERIOD OF RECOHRD 1912-15, 193779 %%
STAH= e ot e o e e L
DARD COEFFI~ PERCENT IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERIOD ERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN TION VARI~ ANNUAL {CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CF3) (CFS)  (CFS)  ATION RUNOFF SECU= s o e
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa TIVE 2 5 10 20 50 160
DAYS) 50% 20% 10% 5% 2% 1%
OCTUBER 3650 518 1250 699  0.56 305 e e e i
NOVEMBER 2940 420 1140 535 L47 3.2
DECEMBER 2290 354 895 513 ) 2.5 1 373 313 290 2732 258 249G
JANUARY 2130 325 732 296 L40 2.0 3 399G 338 313 296 280 271
FEBRUARY 1810 370 71z 270 .38 2.0 7 448 377 348 326 305 292
MARCH 2350 Loe 775 365 .39 2.2 14 500 17 182 355 329 313
APEIL 6880 £33 3140 1450 BT 8.7 30 562 468 25 392 358 33
MAY 15200 5950 10100 2670 27 28,1 60 598 598 457 27 358 380
JUNE 2080 3350 16300 3960 .38 28.6 g0 845 531 483 Lig 51y 394
JULY 9260 1540 5090 1680 L4 1104 120 704 &b g 470 431 408
AUGUST 3230 787 1640 530 .32 i.6 183 839 654 580 528 478 448
SEPTEMBER 2650 668 1190 AR L35 FuZ e et e e
ANNUAL 4720 1380 3600 563 .23 160
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1911-15, 1936-79
MAGNITUDE AND PROBABILITY OF IHSTANTANEDUS PEAY FLOW oo i o oo o o oo oo oo o e o o o o 2 0 0 e e e
BASED ON PERICD OF RECORD 1911-17: 1929-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
FERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------- {CONw ZYXCEEDANCE PROBABILITY, IN PERCENT
CF3, FOR INDICATE SECU= e ot s o o e o o b o
ANNUAL EXCEEDANCE TIVE 2 5 10 25 50 100
DAYS) 50% 20% 10% L34 % 19

1 18800 25800 30200 35600 39400 43000
3 18100 24100 27400 31000 33400 35500
7 16500 21500 24100 26900 28600 30000
5 14700 19000 214800 23800 25400 26700
4]
¢}
o

13100 16400 18000 19600 20500 21360
10700 13160 18100 15100 15700 16100
8690 10600 11400 12200 12600 13000

AN AA)

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1911-15, 1936-79

19160 12400 8660 6380 4510 2380 1560 1180 954 809 588 562 477 395 365 350 308




PEND OREILLE RIVER BASIN
12357000 MIDDLE FORK FLATHEAD RIVER AT ESSEX, MT
LOCATION.-~Lat ¥B°16'30", long 113

s
17010207, on right bank 0.7 mi (
(7.1 km) downstrean from Bear Crse

P10%, in NEZSWE sec.14, T.16 N., R.16 W., Flathead County, Hydrologic Unit
.0 km) upstream from Ole Creek, 0.7 mi (1.0 km) southeast of Essex, 4.4 mi
k, and at mile 40.0 (64.4 km).

DRAINAGE AREA.--510 mi? (1,321 km?).

PERIOD OF RECORD.--October 1939 to September 1953, June 1956 to September 1964, Monthly discharge only for
October 1939, published in WSP 1316.

REVISED RECORD.--WSP 1216: Drainage ar WSP 1Z46: 1940, 1941(M)

1,134,544 m) National Geodetic Vertical Datum of 1929,

GAGE.~-Nonrecording gage. Datum of gage 3, (
s e Pri to May T4, 1964, water-stage recorder at same site and datum.

mentary adjustment of 1947,
REMARKS.~-~No regulation or diversion above station.

. B e s s . , y e
AVERAGE DISCHARGE.--22 years, 1,067 rt3/s (30.22 w3/s), 772,500 acre~fi/yr (952 amd/yr).

73,300 f£t3/s (2,076 w3/s) June &, 1964, gage peight, 7f
measurement of peak flow; minimum daily, 30 ft3/s \u;83 m3/s

EMES QUTSIDE PERIOD OF RECQF 54 reaghed a stage of 12.7 ft (3.87 m), discharge 18,000 ft3/s
{810 m3/s), from rating curve extended above 12,000 f£3/s (340 m3/s). Flood of May 21 or 22, 1956, reached

a stage of 11.7 _ft (3.57 g}, from flcoodmark, discharge, 15,400 ft3/s (435 mg/s), from rating curve extended
above 12,000 ft3/s (340 mi/s)

MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1941-53, 1958-61

MONTHLY AND ANNUAL ME
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ST A e e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT GF oF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINIMUM MEAN N VARI- ANNUAL (CON= EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CFS) (CF3) ATION RUNOFF SECUm e e e e
............................................................ TIVE 2 5 0 20 50 100
DAYS) 509 204 10% 5% 29 19
OCTOBER 1080 137 348 237 0.68 2T e e e e
NOVEMBER 812 168 355 223 .63 2.8
DECEMBER 884 103 333 224 67 2.6 1 111 81 67 58  amee emw
JANUARY 489 53 223 103 46 1.7 3 118 g7 74 L e e
FEBRUARY 602 100 238 133 .56 1.9 7 133 100 85 TH eeeen e
MARCH 490 127 251 98 .39 2.0 14 146 113 98 87 cmmme e
APRIL 2850 389 1320 656 .50 10.4 30 157 124 109 98 mmeme s
MA 6720 1970 4350 1110 .26 341 0 171 130 114 107 mmmee e
JUNE 7540 1000 3740 1960 .52 29.3 30 185 138 120 108 mmeem o
JuLy 2590 309 1040 543 62 8.1 120 211 149 126 11T mmmem
GUST 557 4 T 05 03 U5 183 252 173 143 123 mmeme e
SEPTEMBER y27 148 24y 72 .30 SO e e e e e
ANNUAL 1580 465 1070 200 28 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1940-53, 1957-64
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW oo mmmm ;oo oo s o oo oo e oo
BASED ON PERICD OF RECORD 1940-64 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, ¥ INDICATED RECURRENCE INTERVAL, IN SECU= e e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 4y 2% 19
1.25 2 5 10 25 50 100 e e e e et e
80% 50% 202 10 §g 2% 1%
--------------------------------------------------------- 1 7950 12300 16200 22500  eeme=  cmeen
3 7650 11100 13600 17200  mmmee  amee-
7600 3650 13500 16200 20500 24000 31700 7 7130 9570 11000 12500  mmwe;e come-e
--------------------------------------------------------- 15 6300 8270 9280 10300  emwen emeee
WEIGHTED SKEW = - 30 5510 7010 7720 8390  ccecm e
60 4300 5380 5870 8320 mmmoe e
90 3360 4200 4580 4930 cmeme e
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1940-53, 1957-64
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 409 50% 60% 70% 80% 90¢% 95% 98% 99%  99.5% 99.9%
8280 5120 3330 2180 1430 £64 43y 326 261 216 182 143 124 107 97 83 55
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PEND OREILLE RIVER BASIN
2357500 WIDDLE FORK FLATHEAD RIVER AT WEST GLACIER, MT
LOCATION.~~Lat 48°30°700", long 113°58730", in NWINW{ sec.36, T.32 N., R.19 W., Flathead County, Hydrologic Unit
17010207, on left bank at West Glacier, 0.5 mi (0.8 km) upstream from highway bridge, and 2 mi (3 km) upstream
from outlet of Lake McDonald.

DRAINAGE AREA.--0L43 mi? (2,843 xn?).

PERT &D O? R&LO%i.u—Qctcbe 4 3, March 1929 to September 1933, August 1943 to Hovember 1947.
io gcords some ye . bli ed as Middle Fork Flathead River near Belton in WSP 1316,

GAGE.~-Nonrecording gage. Altitude of gage is 3,770 ft (966 m), from river profile map.

REMARKS.~~Ho significant diversion or regulation above station.

AVERAGE DISCHARGE.--13 years. (1910-12, 1915-16, 1918-19, 1920-21, 1929-33, 1953-57), 2,294 re3/s (64.97 m3fs),
1,662,000 acre-ft/yr (2.05 km3/yr).
0D OF RECCRD,~-Maximum discharge, 45,000 f£375 ( (1,274 %3fS3 June 21, 1916, gage height, 17.5 ft
floodmark, from rating curve extended above 23,038 fta/s (651 m5/3); minimum observed,
6 m3/s) Mar. 1, 1929.

At

PERICD _OF RECORD,~-Flood of May 23, 1948, reached a stage of 14.3 ft (4.36 m), from floodmarks,
000 fe3/s (850 m3/s)

)(/0/
Gy

MONTHLY AND ANNUAL MEAN DISCHARGES 1911-12, 1916, 1919, MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW BASED ON
1921, 1930-3%, 1944 PERIOD OF RECORD 1912, 1916, 1919, 1921, 1930-33,
194547
STAN~ e e et o
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL HON-
MAXIMUM  MINIMUM MEAN  TION VARI- ANNUAL (COH~ EXCEEDANCE “QOBABIYITY IN PERCENT
MOHT (CFS) (CFS) {(LFS) gr~Q> ATION RUNOFF SECUm et e e e
.......................................................... TIVE 2 5 10 20 50 100
DAYS) 569 20% 10% 5% 2% 1%
OCTORER 1760 299 850 izs 0,50 BT e e e e
HOVEMBER 1960 240 860 i .55 3.1
DECEMBER 1076 218 588 258 .46 2.1 1 267 203 180 164
JANUARY 668 211 4k 140 .31 1.6 3 273 210 187 172
FEBRUARY 862 207 sy 161 L34 1.7 7 295 229 203 184
MARCH 1460 257 731 392 .54 2.7 14 329 256 225 201
APRIL 6240 1090 3310 1340 L4 12 30 360 281 2ig 218
MAY 11000 5650 8170 1710 .21 29.7 60 397 308 268 238
JUNE 15200 3190 7690 1000 .52 28 90 ih6 338 286 U6
JULY [ h] 1610 2640 1480 .56 9.6 1 504 3 o 260
AUGUST 1 s47 340 250 .31 3.4 183 599 L0 366 311
SEPTEMBER b2k 782 491 .51 2B e ettt e e
ANNUAL 1260 2290 643 .28 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1911-12, 1916, 1919, 1921, 1930-33, 194547
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW oo o o e et e e e e e et e
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, I YEARS, AND ANNUAL
------------------------------------------------------ (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR IHDICATED RECURRENCE INTE SECU= e s et st e st e e
YEARS, AND ANNGAL EXCEEDANCE PROB ABILITY, TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 504 20% 104 ug 2% 1%
1.25 2 5 10 25 50 100 e e e e e
80% 50% 204 10% 4 1 14
--------------------------------------------------------- 1 15900 23400 29400  —wmeem cmeee cmeee
. o . . 3 14600 19800 23600 e;men ccmme mmen
o o o 7 12760 17000 20700  wemeem eemee s
--------------------------------------------------------- 15 11300 15000 17500 cmene ccces e
WEIGHTED SKEW = -~ 20 9660 12600 500 ccmem memee e
60 8120 10260 11500 wememws cccee meeen
90 6700 8510 G540 mmmem mmeae meen
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1911-12, 1916, 1919, 1921, 193033, 1944
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EYCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 10% 50% 60% 70% 80% 90% 95% 58% 99%  99.5% 99.9%
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PEND OREILLE RIVER BASIN

12358500 MIDDLE FORK FLATHEAD RIVER NEAR WEST GLACIER, MT

LOCATION.-~Lat 48°29'43", long 114°00%33%, in SISWiNEL sec.34, T.32 N., R.19 W., Flathead County, Hydrologic
Unit 17010207, on left bank 0.8 mi (1.3 km) downstream from McDonald Creek, 1.3 mi (2.1 km) west of West
Glacier, and 3.8 mi (6.1 km) upstream from mouth.

DRAIKAGE ARFA.--1,128 mil (2,922 kn2),

PERIOD OF RECORD.~-October 1939 to current year. Prior to October 1947, published as "near Belton."

REVISED RECORDS,--WSP 1216: Drainage area.

Datum of gage is 3,128.72 ft (953.634 m) National Geodetic Vertical Datum of
1950, nonrecording gage at present site and datum.

GAGE.-~Water-stage recorder.
1529, Prior to Hov. 22,

&

REMARKS.-~A few small diversions for irrigation of hay meadows above station.

(=3

o0

AVERAGE DISCHARGE.--40 years, £t3/5 (83.49 »3/8), 35.49 ia/yr (901 mm/yr), 2,136,000 acre-ft/yr

{(2.63 wm3/yr).

2,54

gage height,
on basis

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, about 140,000 £3/s {3,960 m3/s) June 9§ T%
from 7 s
phic conm=-

’
36.46 £t (11,113 m), fr floodmarks, from rating curve extended above 31,000 ft3/s (878 nm
of contracted opening measurement at gage height, 19.42 ft (5.919 m) and flood volume-hydro
}

64,
/8)
gra
parison; minimum, less than 173 ft3/s (4.90 m3/5} Hov. 27, 1952 {stage below intake pipe).

MONTHLY AND ANNUAL MEAN DISCHARGES 1940-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1941-79
STAR= e e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINIMUM MEAN  TION YARI~ ANNUAL {CON~ EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CFS) (CF3) (CFS) ATION RUNOFF SECU= e mm i e e e e e
............................................................ TIVE 2 5 10 20 50 160
DAYS) 50% 20% 10% 5% 29 1%
OCTOBER 3000 367 1050 689 0.63 T
NOVEMBER 2190 279 1020 543 .53 2.9
DECEMBER 2600 262 511 564 .62 2.6 1 361 281 246 219 192 emeeem
JANUARY 2420 319 695 379 .55 2.0 3 376 295 258 231 203 eeeen
FEBRUARY 2690 300 700 ihy .63 2.0 7 403 318 279 249 219 e
MARCH 2640 307 766 1z 54 2.2 14 L27 342 303 274 245 e
APRIL 7090 664 3020 1420 47 8.5 30 469 74 330 298 268 eeeee
MAY 14700 5260 9940 2390 .24 28.2 60 510 394 3Us 310 276 emeew
JUNE 19900 3580 10700 1070 .38 30.3 30 560 zu 369 329 230 emee-
JULY 8160 1250 5120 1830 by 11.7 120 633 46 9 4 304 -
AUGUST 2360 576 1390 kg .32 3.9 183 770 555 468 108 17+ B—
SEPTEMBER 2510 551 962 12 L43 2T e e e e e e et e o e e
ANNUAL 5070 1440 2950 662 .22 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1940-79
MAGNITUDE AND PROBABILITY OF INSTANTAHEOUS PEAK FLOW e oo e e e et e e e
BASED ON PERIOD OF RECORD 1939-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU=  romm s e et e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 2 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 4g 24 14
1.25 2 5 10 5 50 100 e e e
80% 50% 20% 10% 4% 2% 14
--------------------------------------------------------- 1 18800 28100 36000 48700 60300  —emee
3 18400 25600 30700 37400 42600  ememm
17800 1900 28500 34000 41200 4B300 62700 7 16900 22200 25300 28800 31100  eme--
--------------------------------------------------------- 15 15100 19400 21700 24100 25600  e-cm--
WEIGHTED SKEW = ~~ 30 13400 16600 18109 19600 20400 —-mm-
60 10900 13100 1100 15000 15500
90 8850 10600 1130 12000 12300
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1940-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% §0% 50% 60% 70% 80% 90% 95% 98% 99% 99.5% 99.9%
19000 12600 8850  £370 4540 2240 1470 1090 851 689 560 by 384 325 293 275 225
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PEND OREILLE RIVER BASIN

12359000 SOUTH FORK FLATHEAD RIVER AT SPOTTED BEAR RANGER 3TATION NEAR HUNGRY HORSE, MT

LOCATION.~=Lat 47955720", long 113°13'25%, in SELISWL sec
17010209, on left bank 1,000 ft (305 m) upstream fr
Horse.

DRAINAGE AREA.--058 mi2 (2,481 km?).

EXTHEMES FOR PERICD OF RECORD.,~«Maximum discha
(3.212 my; minimum daily, 160 ft3/s (4.53 n

EXTREMES CUTSIDE PERIOD OF F

T.26 N., R.15 W., Flathead County, Hydrologic Unit

om Spotted Bear River and 40 mi (&4 km) southeast of Hungry

01,000 acre-ft/yr (1.73 km3/yr).

££3/s (442 w3/s) June 21, 1950, gage height, 10.54 ft
1549,

of 14.00 £t {(4.287 m) about May 22,
filow.

MONTHLY AND ANNUAL MEAN DISCHARGES

o

COEFFI. PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
CIENT OF OF PERICD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM VARI- ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CF3) (CFS) ATION RUNOFF £ o] 01— o e o
------------------------------------------------------------ TIVE 2 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
CCTOBER 2220 237 6523 879 0.77 2uT e e e e
NOVEMBER 1270 197 529 313 5% 2.3
DECEMBER 1010 202 §52 223 L4g 2.0 1 200 161 143 129 mmmme e
JANUARY 672 205 349 115 .33 1.5 3 213 171 150 L1 J N
FEBRUARY 883 210 86 151 .50 1.7 7 232 186 164 4T emmen e
MARCH 760 180 395 135 .34 1.7 14 252 203 181 164 eeeee e
APRIL 3330 610 176G 843 Lu8 7.6 30 273 219 197 180 e e
MAY G170 1270 6800 1500 .22 29.3 60 290 234 214 201 s e
JUNE 11500 4460 7550 2290 .29 34.3 S0 312 249 227 212 emeen e
JULY 5200 1080 2720 1380 .51 1.7 120 3 263 238 220 e
AUGUST 1430 418 736 24k L33 3.2 183 391 306 274 252 emmen e
SEPTEMBER 1250 294 48y 230 a7 2 e e e 2
ANNUAL 2360 1470 1940 284 .15 100

i

MAGNITUDE AND PROBABILITY OF INSTANTANECUS PEAK FLOW

BASED ON PERIOD OF RECORD 19H#8-67

MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 1945-57, 1960-87

DISCHARGE, IN CF3, FOR INDICATED RECURRENCE
INTERVAL, IN YEARS, AND ANNUAL
EXCEEDANCE PROBABILITY, IN PERCENT

:GE, IN CFS, FOR INDICATED RECUNRENCE INTERVAL, IN  SECUs  meecccmeccmo oo e e o
AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT 2 5 10 25 50 160
--------------------------------------------------------- 509 20% 10% 4% 2% 1%
2 10 25 50 TOO e etk e
50% 20% 10 w3 2% 19
---------------------------------------------------------- 1 14600 18700 21600 25700  mmmee meees
3 13800 17200 19300 22200  emewe cmee-
13100 15100 18400 20400 23500 27300 34900 7 12400 1H700 16100 17600  memwmm
--------------------------------------------------------- 15 10900 13100 14U0f 16100 mmmm-
WEIGHTED SKEW = -- 30 9550 11200 12200 13300  ~eeew
60 7690 8920 9610 10400  —mwem
30 6070 7000 7500 BO50  mmmme mmmme
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1940-57, 1960-67
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
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PEND CREILLE RIVER BASIN
12359800 SOUTH FORK FLATHEAD RIVER ABOVE TWIN CREEK, NEAR HUNGRY HORSE, MT

LOCATION.~-Lat 47°58'45", long 113°33'36", in NEINWEINEL sec.36, T.26 N., R.16 W., Flathead County, Hydrologic

Unit 17010209, Flathead National Forest, on left bank 0.1 mi (0.2 km) downstream from Tin Creek, 0.4 mi

(0.6 km) upstream from Twin Creek, 36.3 mi (58.4 km) southeast of Hungry Horse, and at mile 46.7 (75.1 km).
DRAINAGE AREA.--1,160 mi? (3,004 km?),
PRERIOD OF RECORD.--October 1964 to current vear.
GAGE.,--Water-stage recorder. Altitude of gage is 3,575 ft (1,090 m), from river-profile map.
REMARKS.--No known diversions above station

AVERAGE DISCHARGE.--15 years, 2,333 ft3/s (66.07 w3/s), 27.32 in/yr {698 mm/yr), 1,690,000 acre-ft/yr
(2.08 km>/yr).

EYTREMES FOR PERIOD OF RECORD,--Maximum discharge, 30,200 rt3/s {855
(4.633 m); minimum, 156 ft3/s (4.42 m3/s) Dec. &, 1971, and Dec.
gage height, 4.30 ft (1.311 m) Dec. 21, 1976.

m3/s) June 16, 1974, gage height, 15.20 ft

21, 1976 {result of freezeups); minimum

EXTREMES OUTSIDE PERIOD OF RECORD.——Fl%od of June §, 1964, reached & stage of 20.87 £t (6.361 m), from high-
water profile; discharge, 50,900 ft3/s (1,440 m3/s), by slopew-area measurement of peak flow.

MONTHLY AND ANNUAL MEAN DISCHARGES 1965-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1966-79
STAN= e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINTMUS MEAN  TION VARI~ ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) {CFS) (CFS)  (CFS)  ATION RUNOFP SECU= s o o e
------------------------------------------------------------ TIVE 2 5 0 20 50 100
DAYS) 50% 20% 10% 5% 2% 19
OCTOBER 1326 314 580 293 0.51 201 e e
NOVEMBER 1160 328 580 266 b6 2.1
DECEMBER 1320 249 507 278 .55 1.8 1 225 151 175 164 e e
JANUARY 1200 226 477 254 .53 1.7 3 245 202 185 172 e e
FEBRUARY 2290 271 532 504 .95 1.9 7 258 214 195 180 mmemm e
MARCH 1340 270 567 320 .5l 2.1 14 279 232 211 194 cmme memea
APRIL %100 ugh 2020 1120 .55 7.2 30 309 256 233 216 e e
MAY 12100 4740 7630 2120 .27 28.4 60 330 271 245 228 ememn e
JUNE 15900 3810 9990 3530 .35 35.7 90 353 284 257 Y
JULY 5500 il 3220 1360 Jiz 11.5 120 38k 01 269 2hT e e
AUGUST 1330 425 877 284 .32 3.1 183 bup 341 303 276 mmmmm mmeee
SEPTEMBER 1580 323 637 361 .57 2.3 e e
ANNUAL 2990 1180 2330 537 .23 100
MAGNTTUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1965-79
MAGNITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW = s o oo e
BASED ON PERIOD OF RECORD 1964-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
e o e (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CF3, FOR INDICATED RECURRENCE INTERVAL, IN SECU= s e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 109 4% 2% 1%
1,25 2 5 10 25 50 TOO e e
80% 50% 20% 10% 4% 21 1%
--------------------------------------------------------- 1 18600 23360 25700 28100
3 17500 22160 24500 27000
15100 18100 23600 27200 32000 36006 45800 7 15600 19800 22000 24300
--------------------------------------------------------- 15 13500 17200 19100 21100
WEIGHTED SKEW = ~- 30 12000 1H700 15900 16900
60 9u70 11400 12200 13000
90 7520 8980 9580 10100
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1965-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
19 5% 10% 15% 20% 30% 40% 50% 60% 70% 80% 90% 95% 98% 99%  99.5% 99.9%

17400 10900 7470 5160 3450 1410 917 657 529 432 368 305 267 234 222 205 183
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PEND OREILLE RIVER BASIN

12360000 TWIN CREEK NEAR HUNGRY HORSE, MT

LOCATION.=~-Lat 47°53706%, long 113°33'38", in E} sec.25, T.26 N., R.16 W., Flathead County, Hydrologic Unit
17010209, Flathead Hational Forest, on left bank 300 ft (971 m) upstream from road bridge, 0.1 mi (0.2 km)
upstreanm from mouth, and 35.% mi (57 .8 um) southeast of Hungry Horse.

DRAINAGE ARBA.--47.0 miZ (121.7 kml).

PERIOD OF RECORD.--August 1948 to September 1958, October 1964 to September 19567,

REVISED RECORD.-~WSP 1316: Drainage area.

GAGE.,--Water-stage recorder. Altitude of gage is 3,585 ft (1,003 m), from river-profile map.

REMARKS .-~No regulation or diversion above station.

AVERAGE DISCHARGE.--11 years, 121 rtd/s (3.427 m3/s), 38.96 in/yr (888 mm/yr), 87,600 acre-ft/yr (108 hm3/vr).
79.0 m3/s) May 19, 1954, gage height, 33 rt

®m2/5) on basis of slope-area meaaurement at
r. 8, 1952, Hov. 26, 1952, gage height, 1.77

EXTREMES FOR PERIOD OF RECORD.--Maximum dischar
(2.539 m), from rating curve extended above
gage height 8.1 £t (2,47 m); minimm, 3.9 ft
(0.539 m), but may have been less d;rlng peri

e, 2,790
, 000 ££3/
7 ( 11

¥
0
3
od

g

i
2
I

EXTREMES OUTSIDE PERIODD OF RECOR!
mark in well, 13.1.ft {(3.9% m)
5,830 fu3/s (165 w3/s), 10

~Fleod of June 8, 1
from high-water 9?3
~-area measuremnsnt o

reached a stage of 12,34 ft (3.761 m), from high water-
s backwater from channel obstructions, discharge,
ak flow.

"o
o
D o

MONTHLY AND ANNUAL MEAN DISCHARGES 1049-56, 1965-67 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1950-56, 1966-67
STAN= e e e e
DLRD  COEFFI~ PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEY The CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN TION YARI~ ANNUAL {CON~ EYCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFSY (CFS) (CFS) (CFS) ATION RUNOFF SECUw o o o e e e o
...................................... e e e TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 24 1%
OCTORER 65 8.1 29 19 0.65 2ol e e e e i e e
HOVEMBER 76 7.0 25 22 .63 2.4
DECEMBER 112 6.7 36 28 N 2.5 1 5.7 6.9 5.5 eemwn ceeee e
JANUARY 45 7.1 23 11 48 1.6 3 10 7.5 R B T T
FEBRUARY ao 7.8 27 20 L7 1.8 7 11 8.1 6.5 mmmme e e
MARCH 45 15 31 9.6 .32 2.1 14 12 8.6 7ol eemse e e
APRIL 347 82 205 79 .39 1.2 30 12 9.1 ToT  wmwsms weeen e
MAY Thi 429 5h5 48 .18 37.8 60 14 9.9 8.1 esmen ecmen e
JUNE 522 139 385 BT N 26.7 90 16 i1 8.7 emwme meeen e
JULY 152 31 87 37 K 6.0 120 18 1 g
AUGUST 34 13 23 6.0 = 1.6 183 24 16 12 mmmee s e
SEPTEMBER i3 1 18 15 B2 B g e e et it 2 e
AHNUAL 143 91 121 18 15 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1949-56, 1965-67
MAGNITUDE AND PROBABILITY OF INSTANTANEDUS PEAK FLOW oo o o e oo s s s o e e e o o e
BASED ON PERIDD OF RECORD LG4B-56; 1964-67 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, I¥ YEARS, AND ANNUAL
(CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURR ECUsm o o o e e e s e o e
YEARS, AND ANNUAL EXCEEDANCE PROBABI TIVE 2 5 10 25 50 100
------------------------------------ - DAYS) 50% 20% 10% :v4 2 1%
1.25 2 5 0 25 50 100 e e e e i e o e
804 50% 209 104
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 1080 1360 1560  mmmse omeen ——
3 978 1230 R T T
1080 1320 1770 2060 2546 2820 Lokg 7 251 1060 1200 sesmm eeeee meeee
--------------------------------------------------------- 15 697 864 G83 mmmms e ————
WEIGHTED SKEW = «- 30 611 722 799 seeeme mmmen e
60 493 572 24 eemes e e
30 389 443 75 memme memmn e
DURATION TABLE OF DAILY MEAN FLOW FOR PERICD OF RECORD 1949-56, 1965-67
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 15% 20% 30% 50% 60% 70% 80% 90% 95% 98% 99%  99.5% 99.9%
925 59z 413 278 168 68 43 33 26 20 16 12 G.6 7.3 6.2 5.4 4,8
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PEND OREILLE RIVER BASIN

12361000 SULLIVAN CREEK NEAR HUNGRY HORSE, MT

LOCATION.~-Lat 48°01745", long 113°42712", in NWLSWZ sec.12, T.26 N., R.17 W., Flathead County, Hydrologic Unit
17010209, Flathead National Forest, on left bank 0.3 mi (0.5 km) downstream from Quintonkon Creek, 1.7 mi
(2.7 km) upstream from Hungry Horse Reservoir flowline, and 29.5 mi {47.5 km) southeast of Hungry Horse.

DRAINAGE AREA.--71.3 miZ (184.7 km?).

fe

PERIOD OF RECORD.-~September 1948 to September 1956, August 1953 to September 197

REVISED RECORDS.--WSP 1216: Drainage area.

GAGE . -~Hater-stage Altitude of gage is 3,630 ft (1,106 m), from topographic map.

REMARKS.~~No known diversions above

AVERAGE DISCHARGE.--25 years, 225 ft3/s (6.372 m3fs}, 42.86 in/yr (1,089 mm/yr), 163,000 acre-ft/yr
{

201 hm3/yr)

EXTREMES FOR PERIOD OF RECORD.--Maxinmum discharge, 5,020 £t3/5 {142 m3/s) June 8, 1964, gage height, 7.21 ft
(2.198 m), in gage well, 8.3 ft (2.53 m}, from ocutside flocdmarks, from rating curve extended above
1,800 ft3/s (51 m3/s) on basis of slope-area measurement of peak flow; minimum daily, 10 £t3/s (0.28 m3/s)
Hov. 26, 1952,

MONTHLY AND ANNUAL MEAN DISCHARGES  1649-56, 1960-76 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1950-56, 1961~756
STAN= e et e S e e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN  TION VARI~ ENNUAL {CON= EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CFS) (CFS) (CFS) ATION RUNOFF SECU= oo s en et et o e e et e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 14
OCTOBER 406 20 89 85 8,95 33 e e e e ot o
NOVEMBER 224 18 96 58 .60 3.6
DECEMBER 236 17 30 55 .69 3.0 1 24 19 15 13 s s
JANUARY 234 18 £l k5 .71 2.4 3 5 20 16 o eemen e
FEBRUARY 250 21 £9 54 .79 2.6 7 27 21 18 16 emmem e
MARCH 263 24 75 51 .68 2.8 14 28 22 19 17 e e
APRIL 537 5 272 123 .45 10.1 30 31 24 21 19 emmee e
MAY 1196 612 837 146 .17 31.1 60 35 26 22 20 emmam e
JUNE 1480 426 797 276 .35 29.6 30 41 29 24 20 eemme emeen
JULY 423 71 197 81 L1 7.3 120 a7 32 6 2o
AUGUST 110 3z 50 15 .32 2.2 182 60 40 31 26 e e
SEPTEMBER 216 27 57 50 .87 201 e e e e e et
ANNUAL 319 162 225 36 16 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 19#9-56, 1960-76
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW = e e o e i i e et e e e e
BASED ON PERIOD OF RECORD 1948-56; 1960-76 DISCHARGE, IN CPS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU= s s e e e e ettt e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 106
--------------------------------------------------------- DAYS) 50% 20% 104 4% 2% 1%
1.25 2 5 10 25 50 T00 e e
80% 50% 20% 10% 1 2% 1%
--------------------------------------------------------- 1 1680 2150 2440 2800 ———— R
3 1530 1900 2120 2390 cmmme e
1450 1780 2270 2600 2990 3340 4170 7 1360 1640 1810 2000 ememes memmee
--------------------------------------------------------- 15 1200 1440 1580 1780 wmmmm e
WEIGHTED SKEW = -- 30 1050 1240 1350 1480 weeee e
60 846 981 1050 1130 wmme= emeae
90 665 761 812 866  mmmmw ceme
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1949-56, 1960-76
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 50% 50% 60% 70% 80% 90% 95% 98% 39% 39.5% 99.9%
1560 1000 695 487 336 170 109 78 60 46 37 29 24 20 18 17 14
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PEND OREILLE RIVER BASIN
12361500 GRAVES CREEK NEAR HUNGRY HORSE, MT
LOCATION,~-Lat U8°07°36", long 113°48' 33", in SEL sec.1, T.27 N., R.18 W., Flathead County, Hydrologic Unit
17010209, Flathead National Forest, on left bank 300 ft (91 m) upstream from bridge on west shore road, 500 ft
(152 m) upst"eam from Hungry Horse Reservolr flow line, and 21.0 mi (33.8 km) southeast of Hungry ﬁorse.
DRAINAGE AREA.~-27.0 miZ (69.9 kmZ).

PERIOD OF RECORD,--August 1948 to Septenmber 1956, October 1964 to September 1967.

€D

GAGE.~«Water~stage recorder. Altitule of gag

i 600 £t (1,097 m), from topographic map. Prior to Oct. 1,
1951, at site 2.5 mi (4.0 km) downstream at differ

ent datum.
REMARKS . ~«No known regulation or diversion above station.

AVERAGE DISCHARGE.-~11 yvears, 135 £tl/s (3.823 w3/s8), 67.91 in/yr (1,725 mm/yr), 97,740 acre-ft (121 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximm discharge, 3,780 rt3/s (167 w3/s) June 18, 1965, gage heignt, 6.27 ft
(1.911 m}, from rating curve extended above 1, ?GC f*J/s {36.8 m>/s) on basis of slope-area measurement at
gage height 5.83 ft (1.777 m); mirimum daily, 5.5 ££3/s (0.13 n3/s) Nov. 26, 1952.
MONTHLY AND ANNUAL MEAN DISCHARGES 1549-56, 1965-587 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1950-56, 1946-67
SRR w1t 2 e o
DARD COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
BEVIA- CIENT OF OF PERICD INTERVAL, IN YEARS, AND ANNUAL NON-
MALIMUM  MINIMUM MEAN TN VARI~ ANNUAL {CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CF3) (CFES (CF3) (CFS) ATION RUNOFF SECUm e et i i e ot
------------------------------------------------------------ TIVE 2 5 1 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 168 8.9 63 53 0.83 300 e e e et
NOVEMBER 100 8.4 50 33 .55 3.7
DECEMBER 133 9.0 54 38 .76 3.4 1 th 8.9 6.7 emeee cmeee e
JANUARY 59 11 31 14 LBy 1.9 3 15 5.5 - L T —
FEBRUARY g5 11 31 23 .72 1.9 7 15 10 L T T ——
MARCH 54 18 29 10 .35 1.8 14 16 11 8.6 wmeee emmen e
APRIL 187 36 117 52 LBE 7.2 30 17 12 Gef mmmem emme e
MAY 6515 248 129 103 .24 26,6 50 20 13 L e T T ——
JUNE 736 358 532 126 .24 33 90 23 15 12 —— ——— ———
JULY 94 70 1 36 250 12 120 28 17 -
AUGUST 81 24 51 18 Lhah 2.5 183 i1 25 19 ewmme mmsas cmee—
SEPTEMBER 101 13 34 26 .78 i et
ANN 167 105 135 21 .15 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 1949-56, 1965-67
MAGNITUDE AND PROBABILITY OF INSTANTANECUS PEAK FLOW  seweamae 2 i 1 2 S o P o s o 2 s S e
BASED ON PERICD OF RECORD L94B.56; 1985-567 DISCHARGE, IN CF3, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- {COH- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE LR SECU= e o o e et o e
YEARS, AND ANHUAL EXCEEDANCE PROBA 7Y, TIVE z 5 10 25 50 100
-------------------------------------------------- DAYS) 50% 20% 10% 4% 2% 1%
1,25 2 5 10 25 50 100 e e e
80% 50% 20% 10% (34
--------------------------------------------------------- 1 1000 1290 1530 e - —————
3 933 1110 1230 mreem eemee dee
960 1220 1700 2020 LG 2780 3730 7 833 3358 990 mmeme cmese eee——
--------------------------------------------------------- 15 727 822 871 P e
WEIGHTED SKEW = ~- 30 628 721 TT1T mmeme cmeee e
60 505 577 Y B L T Tn—
50 401 450 479 mmcee mmmme e
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 19L9-%6, 1965-67
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 15% 20% NE 40% 50% 60% 70% 80% 0% 95% 98% 95%  99.5% 99.9%
882 615 422 235 202 103 62 56 36 28 22 17 13 9.6 8.7 7.9 6.1
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PEND OREILLE RIVER BASIN

E
12362500 SOUTH FORK FLATHEAD RIVER NEAR COLUMBIA FALLS, MT

LOCATION.--Lat 480217247, long 118°02712%", in SWISELISWE sec.16, T.30 N., R.19 W., Flathead County, Hydrologic
Unit 17010208, on right bank 1.7 mi (2.7 km) downstream frowm Hungry Horse Dam, 3.5 mi (5.6 km) upstream from
mouth, 6.8 mi {10.9 km) east of Columbia Falls and at mile 152.2 {244.9 km).

DRAINAGE AREA.--1,663 miZ (4,307 xn?).

February 1911 to September
water years 1917-22

1925, May to November

in WSP 1316,

is 3,040 £t (926.6 m) National Geodetic Vertical Datum of 1929
urces Service)., September 1910 to September 1916, nonrscording gage,
ter-stage recorder at site 3 mi {5 km) downstream at different datum.
tage recorder at site 1.5 mi (2.4 km) downstream at different datum.

servoir since Sept. 21, 1951.

DISCHARGE. ~

1529-79%, 3,571 ££3/5 (10%.1 w3/s), 29.16 in/yr (7H1 mm/yr),
;000 acre-f i

Iy
usted for change in contents in Hungry Horse Reservoir since Oct. 1,

rvad, 46,200 f£t3/s (1,310 m3/s) June 19, 1916, gage
e, from rating curve extended above 20,000 ftgfs
Sept. 24, 1951, gage height, 0.52 £t {0.158 m), dam
7.3 f£3/s (0.21 m3/s) Sept. 24 1951
MONTHLY AND ANNUAL MEAN DISCHARGES 1929-7% MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERICED OF RECORD 1930-79
COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
IENT OF OF PERICD INTERVAL, IN YEARS, AND ANNUAL NOH-
MINIMUM YARI- ANNUAL (CON- BACE IN PERCENT
N (CFS) (CP8) ) ATION RUNOFF SECU= et et e e e o
------------------------------------------------------------ TIVE 2 50 100
DAYS) 50% 2% 1
R 8200 387 5.88 i T T T
o 3090 204 .50 6.0
SER 899 313 .82 7.9 1 296 153 93 56 28 17
b 1000 266 .94 7.8 3 309 162 100 61 32 20
RY L5 208 1.02 6.1 7 358 1g2 118 70 35 21
259 1.13 6.3 14 388 203 129 83 47 31
202 .65 12 30 452 279 216 175 137 116
211 .78 17.2 60 634 393 308 253 203 175
i56 .82 5.2 g0 250 531 421 351 288 253
292 .60 7.7 120 1080 64 48 3 297 48
213 .86 3.6 183 1400 769 547 o7 287 225
SEPTEMBER  7U80 355 1.08 300 e e
ANNUAL 5330 1016 34490 G110 .26 100
MAGNITUDE AND PHOBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1929-79
MAGNITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW oo o e e et s e e e e
BASED ON PERICGD O DISCHAR

E H FOF RECURRENCE
X UAL

H 16000 23400 28500 35260 40300 45600
3 15200 21900 26500 32400 37000 41700
7 14000 13700 23600 28700 32600 36700
5 12700 17400 26700 24900 28200 31600
A
o]

11800 15400 18000 21500 24100 26700
3530 12600 15600 16800 18500 20000
8080 10500 11500 13400 14400 15300

Nole SUTEe

19600 11400 9680 8270 6800 4180 2480 1460 gh4 665 483 357 194 154 142 135 34



PEND OREILLE RIVER BASIN
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3625060 OUTH FORK FLATHEAD RIVER NEAR COLUMBIA FALL3, MT--Continued
PERIOD OF RECORD,--1930-51.

REMARKS.~-Data below based on period of record prior to regulation by Hungry Horse Dam.

MONTHLY AND ANNUAL MEAN DISCHARGES 1930-51 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1931-51
B 0 St
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF oF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM  MEAN  TION VAR~ NNUAL (CON- EXCEEDANCE PROBABILITY, 1IN PERCENT
MONTH (CFS) (CcFS) (CFS)  (CFS)  ATION OFF SECU= oo o e
OCTOBER 2900 432 958 693 0.72 2.4
NOVEMBER 4130 361 1210 919 75 3.0
; 3500 313 1150 £38 .73 2.9
2730 266 861 550 L6 2.2
2210 302 861 535 .62 2.2
2950 Loz 1080 615 .57 2.7
11800 1840 5350 2580 .48 13.5
18100 6610 12500 3130 .2h 32.3
25000 3970 10%00 5030 .18 26.3
JULY 9720 1150 3350 2220 .66 8.4
AUGUST 2280 557 1030 96 LB1 2.6
SEPTEMBER 978 4598 675 141 .21 1.7
ANNUSL 4650 1650 3330 930 .28 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1930-51
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW cmccmm e o o o oo e
BASED ON PERIOD OF BECORD 1930-51; 1964 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
......................................................... {CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, SICATED RECURRENCE INTERVAL, IN SECUr s m e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
DAYS) 50% 204 10% 43 2% 19
1 23800 30300 34200 38500  wemmme cmmo-
3 22000 28200 31600 35200  eeeee moee-
7 19660 25200  2BU00 31900  sweem  mmmen
15 17000 22100 25000  28H00  memee cmmen
30 15000 19200 21600 28200  wseo-  mmemw
60 12500 15400 16900 18400  m-mce  —mmew
90 10100 12500 13600  1H700  wecee  coeew

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1930-51




PEND OREILLE RIVER BASIN
12362500 SOUTH FORK FLATHEAD RIVER NEAR COLUMBIA FALLS, MT--Continued
PERIOD OF RECORD,==1953.79.

REMARKS.--Data below based on period of record after completion of Hungry Horse Dam.

MONTHLY AND ANNUAL MEAN DISCHARGES 1453-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1954-79
S AN e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF oF PERICD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN  TION YARI~ ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CF3) (CF3) (CFS) ATION RUNOFF SECU~
............................................................ TIVE
DAYS)
OCTORER 8800 387 3440 2030 0.59 Tl e e e e e
NOVEMBER 9090 204 3650 2500 .69 8.2
DECEMBER 8990 532 5220 2320 Lik 11.7 1 155 140 137 i35 134 e
JANUARY 10000 525 5400 2720 .50 12.1 2 167 143 137 13 131 e
FEBRUARY g450 208 4120 2790 .68 3.2 7 208 155 138 126 117 e
MARCH 14800 254 5020 3490 .87 5.0 14 247 162 137 122 109 emeea
APRIL 13300 202 5640 4250 L75 12.7 30 4106 225 168 133 103 eeeea
MAY 5000 211 2470 1280 .52 5.5 50 775 i1 250 213 148 e
JUNE 735 156 2980 2000 .67 5.7 30 1240 768 586 464 353 memmm
JULY 6310 242 3160 1760 .56 1 120 16401060 12 £39 e
AUCUS [t 213 1670 1640 NI 4.4 183 2410 1570 1130 817 520 e
SEPTEMBER 7480 355 2450 1970 .79 B et T B
ANNUAL 5330 1010 3710 8uk 23 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1953-79
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW comeei ——
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- {CON~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU= s e e e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILT IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 47 H 1%
1.25 2 5 10 5 5 T00 e e
809 50% 20% 10% 47 2% 1%
--------------------------------------------------------- 1 12300 15700 17600 19700 21100  w;eew
. . . . . . . 3 11900 14900 16500 18300 19500 —-eea
7 11400 13800 15100 16300 17100  e—ee-
-------------------------------------------------------- 15 16800 13100 14300 15600 16400  ——we-
WEIGHTED SKEW = -~ 30 9620 11600 12600 13700 14300  —mee-
50 8160 9740 10500 11100 11500  ~ee-w
S0 7080 8530 9150 9680 9960  ame--

13700 10400 9350 8540 7430 5460 3550
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PEND OREILLE RIVER BASIN

12363000 FLATHEAD RIVER AT COLUMBIA FALLS, MT

LOCATION.~~Lat 4B°21%43%  long 118211027, in NWINWLSEL sec.17, T.30 H., R.20 ¥., Flathead County, Hydrologic
Unit 17010203, on right bank 200 £t (81 =) downstream from county road bridge at Columbia Falls, 5.7 mi

(9.2 w¥m] downstream from South Fark, and at mile 153.0 {(230.1 km).

REVISED RECORDS.--WSP 1092: 1923. WSP 1216: Drainage area. WSP 1636: 1958

{fragmentary), June 1928 to current year,

P
f
o

o

Monthly discharge

justed runoff),

Geodetic Vertical Datum of
rding gage on bridge

GAGE ,-~Water-stage recorder. Datum of gage is 2,977.67 £t (807.%%% ») Hational G
1929 (levels by U.S, Army Corps of Engineers). Prior to Nov. 12, 1928, nonreco
200 ft (61 m) upstream at datum 0.18 ft (0.058 m) higher

REMARKS,-~Scuth Fork Flathead River, which contributes about one-third of flow, completely regulated by Hungry
Horse Reservoir 10.9 mi {17.%5 km) upstream since Sept. 21, 1951,

AVERAGE DISCHARGE.--51 years, 9,753 ft3/s (276.2 n3/ 29.67 in/yr (754 , 7,066,000 acre-ft/yr
{8.71 ¥m3/yr), adjusted for change in contents in Hungry Horse Reserv ce Oet. 1, 1851
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 176,000 f£t3/s (4,580 m3/s) June 9, 4, gage height,
25.58 £ (7.797 m), from floodmarks, from rating curve extendegd above 75,000 ft3/s 120 m>/8) on
basis of slopewarea measursment of peak flow; minimum, 798 ft3/s (22.6 m3/s) Dec. 8 929, gage helght,
~0.08 7t (~0.024 m}.
EXTREMES CUTSIDE PERIOD OF RECORD.--Flood in June 1894 reached a stage of 22.7 ft (6,92 m), from_flocdmarks,
disc 142,000 ft3/s (4,020 m3/8), from rating curve extended above 75,000 ft3/s (2,120 m3/s8) on
ha T 2 measurment of peay £1 in 1014
MONTHLY AND ANNUAL MEAN DISCHARGES 192G-73% MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERICD OF RECORD 1930-76 %
DISCHARGE, IN CF3, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN {CON~ EXCEEDANCE PROBABILITY, PERCENT
MONTH (CFS) {CF3) (CFS) (CFS SECU=  smmmmmemee e i o e 1 o e e s
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
QOCTOBER 11266 1430 5510 2520 0.55 Bul i e cim cio  ci c
NOVEMBER 11100 1180 4790 2680 56 4
DECEMBER 16600 1110 5180 2910 .56 3 1 1340 1090 902 823 775
JANUARY 11260 928 k800 3250 .68 4.1 3 1420 114G G538 858 810
FEBRUARY 11160 305 5080 2840 70 3.5 7 1520 1210 1010 929 B85
MARCH 16000 1080 L7290 3200 LT85 3.7 14 1620 1290 1030 935 880
APRIL 32200 3830 123060 6390 .52 10.6 30 1960 1410 1060 §21 8u3
MAY 56500 11400 28400 550 + 30 24.5 60 2500 1630 1136 937 829
JUNE 61900 11200 27760 G200 227 23.9 90 2830 1830 1180 gi1 807
JULY 5100 4180 11 5030 LAk 9.5 120 280 Ta8] 1234 96 B
3860 1980 5590 1660 .36 4.0 183 3950 2430 1520 1050 8ig
90120 1790 3780 1920 .51 B0T om0 st e B
13700 4820 9670 2160 .22 100
MAGNITUDE AND PROBARBRILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1929-78Q
MAGNITUDE AND PROBABILITY CF INSTANTANEQUS PEAK FLOW = e o oo e e o e e e e e e e e e e i
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
mmmmmm e e e o 2 0 e e o (CON- EXCEEDA PROBABILITY, IN PERCENT
; ! DICATED RECURRENCE { SECUR v o o o e e o o o i et e 0
L EEDANCE PROBABILITY, { A b TIVE 2 5 10 25 50 166
--------------------------------------------------------- DAYS) 50% 20% 10% 43 2% 1%
; 25 ¢ D e i e o £ 1 e e 0 o e
4%
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 51500 70100 82600 98500 110000 123000
3 39500 64800 73600 83600 90400 96600
o o o o o o o 7 LEE00 57300 6E200 71700 76500 80900
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 15 39500 50600 56800 63600 68200 72300
WEIGHTED SKEW = ~- 30 35400 44500 49100 54100 57200 59800
56 29400 36100 35400 42800 44900 B6T700
90 24400 29700 32500 35300 37100 38600
DURATICON TABLE OF DATLY MEAN FLOW FOR PERIOD OF RECORD 1929-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR ZXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 16% 15% 20% 30% B0% 50% 60% 70% 80% 90% 95% 58% 99% 9.5% 99.9%
52100 34100 25300 19200 14400 10300 7600 5340 3740 2780 2160 1700 1420 1200 10690 1000 883
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PEND OREILLE RIVER BASIY
12363000 FLATHEAD RIVER AT COLUMBIA FALLS, MT--Continued

PERIOD OF RECORD.--1953-79.

MARKS.~=Data below based on period of record af £ Hungry Horse Dan.

MONTHLY AND ANNUAL MEAN DISCHARGES 1953-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1953-7¢

DISCHARGE, TN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  HMINIMUM MEAN (CON- EXCHEDANCE DPOBABIQLTE I8 PERCENT
MONTH {(CFS) (CFS) (CFS)
OCTOBER 11200 1560 5780 2230 0.39 4.7
HOVEMBER 10300 1560 5860 2520 .43 4.8
DECEMBER 10600 2280 7060 2160 .31 5.8
JANUARY 11200 1556 £980 2859 Jh1 5.7
FEBRUARY 11100 1300 5720 2870 .50 5,7
MARCH 16000 1600 5740 3680 .64 .7
APRIL 21800 3830 11400 120 L5k 9.4
MAY 33700 11900 23600 5450 .23 19.3
JUNE 45500 11200 27300 8480 .31 22.4
JULY 24500 5930 12500 4510 .36 10.2
AUGUST 8560 2770 5400 158¢ .29 4,y
SEPTEMBER 9030 2200 4880 2000 J41 4.0
ANNUAL 13700 6750 106200 1810 .18 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1953-79
YMAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW = s e e e e e
BASED ON PERIOD OF RECORD 1922-23; 1929-78 ISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
....................................... {CON- EXCEEDANCE PROBABILITY, IN PERCENT
BISCEQRGE I§ CFS, FOR INDICATED RECURREN i SECU= oo e e e e
4 ND ANHUAL EXCEEDANCE PROBA ETL¢Lf TIVE 2 5 10 25 50 100
DAYS) 50% 20% 10% 4g 2% 19
1 45100 62100 76500 98000 116000 —mm=anm
3 33700 37100 65500 75600
7 40100 49800 54500 59200
15 36400 BU3I00 7900 51300
30 32800 38800 41200 43200
60 27500 31500 33000 24100
30 22900 26600 28200 29500

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1953-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME

43600 31000 23700 18800 14600 11100 9470 7690 5800 4220 3000 2030 1640 1380 1280 1170 1050

Yannual peak discharges prior to 1953 adjusted to reflect normal operation of Hungry Horse reservoir
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PEND OREILLE RIVER BASIN
12365000 STILLWATER RIVER NEAR WHITEFISH, MT
LOCATION.~-~Lat 48°19°'08", long 114223711%, in NELSWZ sec.34, T.30 N., R.22 W., Flathead County, Hydrologic Unit
17010210, on right bank 600 ft (180 m) downstream from road bridge, 6.2 mi (10.0 km) southwest of Whitefish,

10.6 mi (17.1 km) upstream from Whitefish River, and 13.6 mi {(21.9 km) upstream from mouth.

DRAINAGE AREA.--528 mi2 (1,357 xm2),

PERIOD OF RECORD.--October and November 1930 {monthly discharge only, published in W3P 1316}, December 1930 to
September 1950, October 1972 to current year,

REVISED RECORDS.~-WSP 1736: Drainage area.

GAGE.~~Water-stage recorder. Datum of gage is 2,953.26 ft {900.154 m) National Qeodetic Vertical Datum of 1929,

o)

REMABRKS.-~Diversions for irrigation of about 200 scres (809,000 m<) above station.

AVERAGE DISCHARGE,=~27 vears %water years 1937-50, 1973-1979), 336 ft3/s (2.516 mgfsﬁ, 8.71 in/yr (221 mm/yr),
243,800 acre~ft/yr (300 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,330 £t3/8 (123 m3/s) May 26, 1948, gage height, 20.90 ft
(6.370 m}, from floodmark; minimum daily, 40 ft3/s (1.13 m3/s) Dec. 24, 1944,
MONTHLY AND ANNUAL MEAN DISCHARGES 1931-50, 1973-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
%% BASED ON PERIOD OF RECORD 1932-50, 1974-79
e e e o 2 2 0 2 A0 2 1 o o 2 e e o ot o e me
B AN~ e e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA-~ CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN  TION VARI- ANNUAL (CON~- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CFS) (CFS) (CFS)  ATION RUNOFF SECU® e e o et e e e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 271 53 109 43 0.40 2T e e e e e e
NOVEMBE 291 54 121 5l b 3.0
DECEMBER 295 51 110 49 45 2.7 1 62 51 46 £ % .
JANUARY 495 59 109 83 .76 2.7 3 63 52 48 45 42 e
FEBRUARY 274 64 99 43 ity 2.5 7 65 5 ig 46 43 e
MARCH 513 77 133 81 61 3.3 14 68 56 51 48 45 e
APRIL 1860 138 602 40 .67 14.9 30 73 60 55 51 L1 S
MAY 2490 265 1240 570 L46 30.9 60 76 63 58 55 51 e
JUNE 1920 235 870 459 .53 21.6 G0 81 66 61 7 53 mmeew
728 g5 353 1 +50 . 120 87 70 [ 60 56 aLlaa
328 56 162 76 L47 4.0 183 g4 5 69 65 62 e
206 55 116 43 .37 g e e
558 124 336 136 0] 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 1931~50, 1973-79¢
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW oo e
BASED OW PERIOD OF RECORD 1931-78
FERIOD
--------------------------------------------------------- (CON~
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU~
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE
--------------------------- DEYS)
25 50 100 e e
19 2% 1%
--------------------------------------------------------- 1 1640 2600 3170 3790 4190 cmeea
3 1620 2580 3140 3740 B130 asee-
861 15490 2520 3180 5010 1620 5220 7 1560 2470 2950 3550 3910 emmee
--------------------------------------------------------- 15 1450 2250 2700 2180 EL ¥ J——
WEIGHTED SKEW = -0.,382 30 1310 1980 2340 2710 2930 eaee-
60 1100 1640 1940 2240 2430
90 906 1350 1530 1840 2000

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1931-50, 1973-79

1% 5 104 159 20% 30% 0% 50% 60% 70% 80% 90% 95% 98% 99% 99.5% 99.9%




PEND OREILLE RIVER BASIN
12366000 WHITEFISH RIVER NEAR KALISPELL, MT
LOCATION, —=Lat 48°19713", long 114°16739%, in SWLSELNWE sec.34, T.30 N., R.21 W., Flathead County, Hydrologic
Unit 17010210, on right bank 160 ft (49 m) upstream from road bridge, 8.0 mi (12.9 km) north of Kalispell

and 8.3 mi (13.4 km) upstream from mouth,

DRAINAGE AREA.--170 miZ {440 wm?).

PERIOD OF HECORD.--July to November annual maximum, water year 1964,
October 1972 to current year. Pri Cresk nszr Kalispell.

GAGE.--Water-stage recorder. Datum of gage is 2,969.83 ft (905.204 m) Hational Geodetic Vertical Datum of 1329.
Prigr to Oct. 16, 1930, nonrecording gage at site 200 ft (61 m) downstrean at datum 10.00 £t {(3.048 m)
lower. Oct. 16, 1930, to Sept. 30, 1950, water-stage recorder on left bank at same datum.

REMARKS.,-~Some regulation by Whitefish 2y above station.

AVERAGE DISCHARGE.-~28 years [(18929-50,

EXTREMES FOR PER
1,497 m); mi

MONTHLY AND ANNUAL MEAN DISCHARGES MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1930-50, 1974-79
ST AN e e o e
DA DISCHARGE, IN CF3, FOR INDICATED RECURRENCE
DEVI PERIOD IHTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MEAN TIf (CON=- EXCEEDANCE PROBABILITY, IN PERCENT
MOHTH (CFS) (CF3) (C SECUs oot i o e i o e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 504 20% 104 5% 2% 1%
OCTOBER 150 10 72 33 0.4 TFu T e e et e i
NOVEMBER 177 20 75 36 L8 3,3
DECEMBER 231 23 74 i1 .56 3.2 1 2k 12 8.1 5.6 3.6 mmeee
JANUARY 209 14 9 39 .57 3.0 3 25 13 8.7 6.0 3.9 ememe
FEBRUARY 157 16 68 33 e 2.9 7 27 14 9.3 5.5 4,2 eeeen
MARCH 212 ig 96 Lz B4 4,2 14 30 16 11 7.7 5.1 e
APRIL 5hg 85 226 167 R 3.8 30 36 2 15 11 7.7 e
MAY 887 214 553 183 .33 24 50 55 29 22 18 13 emmem
JUNE 1190 211 517 243 .39 26.8 30 51 35 28 23 18 e
JULY 695 89 267 146 55 1446 120 55 | i 29 B
ABG“°” 200 30 104 16 Ly 4.5 183 £3 by [ 37 34 e
SEPTEMBER 149 24 8k 32 .38 TuE e e i e
ANNUAL 320 162 192 60 .31 100
MAGHITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 1930-50, 1973-79
MAGNITUDE AND PROBABILITY OF INSTANTANEGUS PEAK FLOW cmce o mm oo e o e e e e e e
BASED ON PERIOD OF RECORD 1929-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD IﬁT?RiAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- {(COH- LCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICAT INTERVAL, IH BEQUs oo e o o om0 o
YEARS, ANMD ANNUAL XCEEDﬁNFE CPROBABIL ITY, IN PERCENT TIVE 2 5 10 25 50 100
DAYS) 50% 20% 10 47 2% 1%
1 824 1090 1250 1430 1560 mmmm-
3 816 080 1240 1430 1560 eemem
7 792 1050 1200 1390 1520 cmem-
15 752 999 1150 1330 1460 wmme-
30 698 919 1050 1200 1300 ~em--
60 533 775 877 988 1060 —mmme
90 L94 651 739 836 899 ~mee-

EXCEEDED FOR INDICATED PERCENT OF TIME

60




PEND OREILLE RIVER BASIN

12367

N

o

00  ASHLEY CREEK NEAR KALISPELL, MT

LOCATION.-~Lat 48°08'58", long 114°25755", near center of NWi sec.32, T
Unit 17010208, near center of span on downstream side of road bri dge
3.0 mi (4.8 km) upstream from headgate of Ashley Irrigation District
and at mile 26,2 (42.2 km).

, R.22 W.,, Flathead County, Hydrologic
mi (1.6 km) downstream from Smith '“ke
12al, 5.6 mi (9.0 km) west of Kalispell

DRAINAGE AREA.~-195 mi? (505 ku?).

PERIOD OF RECORD.--fpril 1931 to March 1933, April 1934 to September 1950, July 1969 to January 1970 {discharge
measurements only), October 1972 to September 1974,

GAGE.-<«Nonrecording gage and crest-stage gage. Datum of gage is 3,741.43 ft (957.508 m) National Geodetic Vertical
Datum of 182§, Pr;cr to July 1969, nonrecording gages at sites 1.5 mi (2.4 km) downstream at different datums.

REMARKS . --Diversions for es (405,000 m=). Floodwater stores in Ashley Lake, usable
capacity, 20,000 acre- dring irrigation season.

. P . P ; = 3
AVERAGE DISCHARGE,-~19 years (1 50, 1 v, 30.8 ft3/s {0.872 mS/S), 22,310 acre~ft/yr (27.5 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 749 ft3/s (21.2 23/s) May 27, 1948, gage height, 7.58 ft
(2.310 m), from graph based on gage readings, site and datum then in use; no flow at times.

B

L
‘%&«}Z
MONTHLY AND ANNUAL MEAN DISCHARGES 1932, 1935-50, 1973-74 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1936-50, 1974
ST AN e e
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIENT CF oF PERICD INTERVAL, IN YEARS, AND ANNUAL NON-
MAYIMUM  MINIMUM MEAN  TION VARI~ ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCERT
MONTH (CF3) (CFS) (CFS) (CF2) ATION RUNOFF SECU= e o e e e e e e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 24 1%
OCTOBER 19 C0.00 6.4 5.1 0.95 ToT o e e e e
NOVEMBER 22 .00 7.3 6.9 .95 2.0
DECEMBER 19 .00 5.8 5.4 .92 1.6 1 0.43 0,00 0.0 0,00 wmoee mmmen
JANUARY 29 .00 6.8 8.1 1.1 1.8 3 .58 .00 .00 00 mmmme meeo
FEBRUARY 27 .00 6.7 8.3 1.24 1.8 7 LT .00 .00 V00 memem mmees
MARCH 66 1.7 17 14 .84 4,6 14 1.0 .00 .00 00 aeoee e
APRIL 171 5.7 67 56 .85 18.1 30 1.5 .00 .00 [+ U
MAY 4814 3.9 113 117 1.04 30.6 60 2.1 .52 .00 00 ememe e
JUNE 368 1.3 82 89 1.08 22.2 90 2.6 .86 B V00 emmmm e
JULY 115 .22 38 33 .88 10.2 120 3.3 1.1 .28 00 e e
AUGYST 52 SO0 T 13 T97 V6 &2 72 3y A 1
SEPTEMBER 17 .00 6.6 5.8 .88 108 e e e e
ANNUAL 109 1.5 31 27 .87 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1932, 1935-50, 1973-74
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW et e et e e et e
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON- EXCEEDANCE PROBABILITY, IN PERCENT

DISCHARGE, IN CFS, FGR INDICATED RECURRENCE INT ERVAL, IH
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PEQfENL

1.25 2 5 10 25 50 100
80% 50% 20% 10% 4% 2% 1%

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1932, 1935450, 1973-74

DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIM

1% 5% 10% 15% 20% 30% 40% 50% 60% 70% 30% 90% 95% 98% 99% 99.5% 99.9%
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PEND OREILLE RIVER BASIN

12370000 3SWAK RI
LOCATION.-~Lat H8901728%, jong 1139B87E4", near center
Hydrologic Unit 17010211, on left bank 0.2 mi (0.3 km)
downstream from Swan Lake, 5.1 mi (8.2 km) southeast of Bigfork,

DRAINAGE AREA.--671 mi?

VER NEAR BIGFORK,

r of SiSWL sec.ll,
downstroa% from Johnson Creek,

MT

T.26 N., R.19 W., Lake County,
0.4 mi (0.6 km)

and at mile 14.0 (22.5 kwm).

PERIOD OF HECORD.--~Dctober 1910 {gage haights only), April 1922 to current year. Montnly discharge
only for some periods, published 1316,
REVISED RECORDS.-.-WSP 1218 Drainage area, WSP 1246 1923-24(M), 1930. HSP 1316 523,
GAGE ,.~Water-stage recorder. Datum of gage is 2,062.6 ft (933.48 m) National Geodetic Vertical Datum of 1929
(from river-profile survey). Oct. 10, 1910, to May 22, 1911, nonrecording gage at site 10 mi (16 km) upstream
at different datum. Apr., 28, 1922, to Oct. 14, 1930, nonrecording gage at site 800 £t (240 m) upstream at
datum 1.9 ft (0.58 m) higher
REMARKS.--Diversions for irrigation of aboubt 360 acres (1.46 xm?) above s on.
AVERAGE DISCHARGE.~-57 years, 1,166 ££3/s (33.02 n3/s), 23.60 in/yr (599 ma/y L B00 asre-fi/yr
(1.04 km3/yr}.
EYTREMES FOR PERIOD OF RECORD,--Maximun discharge, 8,890 rt3/s (252 m3/s) June 20, 1974, gage height, 7.34 £t
(2.237 m): minimum observed, 193 ft3/s (5.47 m3/s) Jan. 26-29, 1930, gage height, 0.04 £t (0.012 m), site
and dsatum then in use.
MONTHLY AND ANHUAL MEAN DISCHARGES 1923-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
HASED ON PERIOD OF RECORD 1924-79
——————— STAN=- o 28 S o o o A S
DARD COEFFI~ PERCENT FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERICD “EAQQ, AND ANNUAL NON=-
MAXTMUM MINIMUM TION ANHNUAL {CON- BABILITY, IN PERCENT
MONTH {CFS) (CFS) (CFS) RUNOFF SECUm i o o o it 1 e e 20 o e o
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 16840 308 563 284 0,44 B L0 e o o o e e
NOVEMBER 1510 290 584 238 .41 5.2
DECEMBER 1800 307 572 270 LB7 4.1 1 347 293 2656 246 224 210
JANUARY 1300 271 49y 174 .35 3.5 3 352 287 270 249 226 212
FEBRUARY 1630 236 485 210 .43 3.5 7 361 302 274 252 228 213
MARCH 1620 2454 573 236 i 4.1 14 373 311 282 259 235 220
APRIL 3230 675 1520 610 LEG 16.4 36 346 324 293 269 244 228
MAY 5470 1670 2910 Thé .26 20.8 60 B2 342 309 284 258 242
JUNHE 5800 1430 3380 1070 .32 24,2 g0 434 357 324 299 274 258
JULY 3310 609 1650 655 L0 11.8 120 45 372 339 315 292 27
AUGUST 1230 322 698 225 L3z 5.0 183 484 389 352 327 303 290
SEPTEMBER 1100 250 540 184 L34 T
ANNUAL 1860 607 1170 270 .23 100
MAGHITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 1923-79
MAGNITUDE AND PROBABILITY OF IHSTANTANEQUS PEAK FLOUW s oo o o o o e e ot o0 o o o e e s o e e o o o ot o e e
BASED ON PERIOD OF RECORD 1922-78 DISCHARGE, IN CF3, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
——————————————————————————————————— {CGN- EXCEEDANCE PROBABILITY, IN PERCENT
FOR INDICATED BE! SECUm e o i e e
AL EXCEEDAKCE PROBA TT’ﬁ 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 4 1%
.25 P 5 10 25 50 TOO e on o o s o 1 ot e s
80% 50% 20% 10% 2% 1%
--------------------------------------------------------- 1 5160 5540 7150 7950 gu7 8550
3 5020 6250 6950 7720 8230 8700
4070 5170 6510 7320 5289 8950 9590 7 LELD 5830 £520 7310 7840 8350
——————————————————————————————————————————————————————— 15 E210 5310 5980 8760 73400 7820
WEIGHTED SKEW =  0.133 30 3810 B700 5220 5800 6200 6560
60 3290 3520 5250 580 4790 4570
G0 2800 3360 3540 3930 5110 4270
DURATION TABLE OF DAILY MEAN FLOW FOR PERICD OF RECORD 1923-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 15% 20% 30% 50% 50% 60% 70% 0% 90% 45% 98% 99% 99.5% 99.9%
5410 3750 2950 2330 1850 1110 776 827 540 B7z b1g 360 330 294 275 255 219
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Polson.

DRAINAGE AREA.-=6.41 mi2 (16.60 km?).

REVISED RECORDS.--WSP 1316: Drainage area.

a combined capacity of about 200 acre-ft (809,000 m2).

PEND OREILLE RIVER BASIN
12371100 HELL ROARING CREEK NEAR POLSON, MT

LOCATION.--Lat 47°42110%, Tong 114°02750", in NWINW1 sec.4, T.22 N., R.19 W., Lake County, Hydrologic Unit 17010212,
on left bank just downstream from power plant, 0.75 mi (1.21 km) upstream from mouth, and 7 mi (11 km) east of

PERIOD OF RECORD.--June 1917 to September 1932. Published as "Big Creek near Polson, MT" in WSP 1316.

GAGE.~-Water-stage recorder and concrete control. Altitude of gage is 3,150 ft (960 m), by barometer.
REMARKS.--Records include water diverted by the Flathead irrigation project canal for irrigation of lands downe

stream, and the Polson municipal water-supply pipeline. Flow regulated by power plant and two reservolirs with
AVERAGE DISCHARGE.-- 15 years (1917-32), 6.64 ft3/s (0.188 w3/s), 4,810 acre-ft/yr (5.93 nm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge observed, 104 ft3/s (2.95 w3/s) June 9, 1917, gage height,
2.4 £t (0.732 m); no flow at times during November and December 1922, when power plant was shut down.

MONTHLY AND ANNUAL MEAN DISCHARGES 1918-32

STAN-

DARD COEFFI-~ PERCENT

DEVIA- CIENT OF OF

MAXIMUM MINIMUM MEAN TION VARI~ ANNUAL

MONTH (CF3) (CFS) (CF3) (CF3) ATION RUNOFF
OCTORER 8.5 3.0 5.0 1.5 0.29 6.3
KOVEMBER 6.8 3.9 5.2 .86 W17 5.5
DECEMBER 8.2 .1 5.2 1.1 .22 6.6
JANUARY 7.1 3.4 2.7 1.0 .21 5.9
FEBRUARY 5.8 3.5 4.5 .65 .15 5.6
MARCH 6.4 3.2 4.3 W87 .20 5.4
APRIL 15 2.9 7.2 3.4 47 3.0
MAY 32 5.2 13 7.7 .59 16.5
JUNE 32 5.1 13 2.k LB 16.5
JULY 18 3.3 6.8 3.7 .54 8.6
AUGUST 705 38 5K T .20 6.8
SEPTEMBER 7.6 3 5.1 1.1 .21 6.4
ANNUAL 10 4.4 6.7 1.7 .25 100

MAGNITUDE AND PROBABILITY OF INSTANTANECUS PEAK FLOW
BASED ON PERIOD OF RECORD 1917-67

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT
1.25 2 5 10 5 50 100
30% 50% 20% 10% 4z 2% 1%
13 29 59 87 128 163 203

WEIGHTED SKEW = -0.006
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MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1919-32

DISCHARGE, IN CF3, FOR INDICATED RECURRENCE

DURATION TABLE OF DAILY MEAN FLOW FOR PERIO

PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
(CON- EXCEEDANCE PROBABILITY, IN PERCENT
SECU= e e e e e e
TIVE 2 5 10 20 50 100
DAYS) 50% 209 10% 5% 2% 19
1 2.3 1.9 1.7 105 eemee e
3 2.8 2.4 2.2 2.0 eemam e
7 3.0 2.6 2.4 2.2 emeee meees
14 3.3 2.8 2.5 2.3 ememe eeee
30 3.5 3.1 2.9 2.7 mememe eeen
60 3.9 3.5 3.4 3.3 emeoe e
90 4,1 3.7 3.6 P
120 4.2 3.9 3.7 3.
183 4.5 4,1 3.6 3.7 e e

MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1918-32

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE

PERIOD INTERVAL, IN YEARS, AND ANNUAL
(CON~- EXCEEDANCE PROBABILITY, IN PERCENT
SECU= e e e e et et oo
TIVE 2 5 10 25 50 100
DAYS) 50% 20% 10% 4g 2% 19

1 29 i 55 65  ememn emen
3 2k 39 49 ¥ S
7 1 35 45 58 emmee emen
15 18 29 37 I
30 15 2k 21 U1 emeee el
60 12 19 2y 3T cmmme e
90 10 16 21 27 eweme e

&y
[
o3t

RECORD 1918-32

DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 40% 50% 60% 70% 80% 90% 95% 98% 99%  99.5% 99.9%



PEND OREILLE RIVER BASIN

12372000 FLATHEAD RIVER NEAR POLSON, MT

tong 114°14745%, in SWINEZSEZ see, 11, T.22 N., R.21 W., Lake County, Hydrologic Unit
0.5 mi (0.8 km) downstream from Kerr Dam, 4.0 mi (6.4 km) west of Polson, 5.0 mi
m Flathead Lake, and at mile 71.5 (115.0 ku).

(18,379 km?),

1932, WSP 1182: 1948, ¥SP 1216: Drainage area. WSP 12U6:

ge recorder., Datum of gage is 2,662.70 ft (820.735 m) National Geodetic Vertical Datum of 1929
{ievels by The Montana Power Co.). Prior to Cot. 1, 1941, nonrecording ga s or water-stage recorder at
several sites near highway bridge at old site of Hichell's ferry & mi {1 downstream from present site,
all at datum 2,629.20 ft (B01.380 m) National Geodetic Vertical Datum of 1929 (from river-profile survey).

Lake m) since April 1938 and Hungpry Horse Reservolr since September
r irr of about 10,000 acres (40 km®). Flathead project pumps can

} pe when required for irrigation of lands downstream from station.
13/ m3/s8), 22.47 in/yr {571 , 8,506,000 acre~ft/yr

in in Hungry Horse Reservolr and Flathead Lake.

5 17.2 ft

discharge, 82,800 nt,
938; minimum

rt3/s (2,340 m3/
e; minimum probably less S £

than

i June 1894 reached a stage of about 21 ft (6.4 m), present datum;
20 /5), from L slevation-discharge stud

[#3
o]
3
A
5
[

i

MONTHLY AND ANNUAL MEAW DISCHAR 1908-27, 1929-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF HECORD 1309-27, 1929-79

DISCHARGE, IMN CFS, FOR INDICATED RECURRENCE

PERIOD INTERYVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINIMUM MEAN (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (cFS) (CFS) At SECUn oo oo otk ko
.......................................................... TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 14000 2280 5900 0,44 .2 g T
NOVEMBER 13400 1400 5280 48 4.5
DECEMBER 13600 1670 7050 2 5.1 1 2460 1720 1420 1200 985 857
JANUARY 16500 1570 7430 .57 5.3 3 2510 1830 1540 1330 1130 710
;17300 1600 6960 63 5.0 7 2620 1950 1660 1460 1270 1150
21300 1520 6290 .63 i,5 14 2870 2150 1860 1650 1450 1340
22300 26130 3420 .54 6.8 30 3290 2450 2110 1860 1630 1490
59200 5960 25000 .38 17.9 50 385¢ 2760 2310 2000 1690 1510
64400 6400 34500 .38 24,7 90 h2g0 2960 2530 2050 1700 1490
55600 4760 1800¢ .51 12.9 120 4680 3180 2550 2130 1720 1490
17500 2340 7030 .39 5.0 183 5430 3610 2870 2350 1860 1590
11100 2660 5520 e B,0 e o
17200 5200 11600 .23 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1908-27, 1929-79
MAGNITUDE AND PROBABILITY OF INSTANTANEGUS PEAK FLOW cmmm oo i st
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YRARS, AND ANKUAL
(CON- EXCEEDANCE PROBABILITY, IN PERCENT
SECUe e s o ot o o
TIVE 2 5 10 25 50 100
DAYS) 50% 20% 10% 4g 2% 1%
1 47900 595060 64200 68100 70000 71400
3 ¥7200 59100 64000 68100 70100 71500
7 45400 57800 63200 68000 70400 72200
15 42800 55200 61300 67100 70300 72900
30 38600 50200 55800 61300 64400 66900
50 32100 41500 46000 5000 52800 54800
50 26700 35300 38000 41600 43700 L5400

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1908-27, 1929-79

57100 38800 28100 20900 15300 12000 9380 7470 5970 4630 3770 2880 2430 1960 1700 1510 1160
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12372000

PERIOD OF RECORD.--13909-27, 1929-37.

PEND OREILLE RIVER BASIN

FLATHEAD RIVER NEAR POLSON, MT-~Continued

REMARKS.--Data below based on period of record before regulation by Kerr Dam.

MONTHLY AND ANNUAL MEAN DISCHARGES 1509-27, 1929-37
STAN-
DARD COEFFI~ PERCENT
DEVIA- CIENT OF OF
MAXIMUM MINIMUM MEAN TION VARI~ ANNUAL
MONTH (CFS) (CFS) (CFS) (CF3) ATION RUNOFF
OCTOBER 7690 2280 4060 1320 0.32 3.0
NOVEMBER 13400 1900 Ligg 2490 V56 3.3
DECEMBER 10900 1670 5140 2230 54 3.0
JANUARY 12100 15706 3680 2180 .59 2.7
FEBRUARY 7920 1600 3110 1200 .39 2.3
MARCH 7320 1520 3340 1326 .39 2.5
APRIL 22300 2630 7820 5190 .66 5.8
MAY 59200 119000 27800 8410 L30 20.4
JUNE 64500 17300 40900 12500 .31 30.1
JULY 55600 9060 22900 10300 u5 16.8
AUGUST 17560 5230 8724 GBO 3k SR
SEPTEMBER 11100 3000 5000 1790 .36 3.7
ANNUAL 17260 7500 11400 2720 L2H 160

7

.

MAGNITUDE AND PROBABILITY OF INSTANTANEOQUS PEAK FLOW
BASED ON

PERIOD OF RECORD 1909-37

MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1910-27, 1929-37

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
{CON- EXCEEDANCE PROBABILITY, IN PERCENT
SECUm v e o o s o o o et o o
TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
1 2346 1890 1670 1490 1300 w-een
3 2380 1930 1700 1520 1320 e
7 2410 1950 1720 1530 1340 —meae
14 2450 1990 1760 1590 1400 wweea
30 2550 2090 1880 1730 1570 wemew
60 2730 2190 1960 1790 1620 cemmee
30 2860 2240 2000 1830 1670 mmeee
120 3080 2330 2050 1850 1670 eemem=
183 346G 2610 2270 4 1820 —

MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1909-27, 1929-37

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE

PERIOD INTERVAL, IN YEARS, AND ANNUAL
......................................................... (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
CHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECUm e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 1c 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% it 2% 1%
1.25% 2 5 10 25 50 100 e e e e e
80% 50% 20% 10% 4% 2% 1%
--------------------------------------------------------- 1 50300 63500 70400 77600 82100  mm-m-
3 50000 63200 70200 77500 82100  wwew-
40100 51700 66900 76600 858700 97500 106000 7 59200 62300 69400 76800 81lU00 e
--------------------------------------------------------- 15 475060 60200 67100 74300 78800  ~e---
WEIGHTED SKEW .053 30 54700 55800 61600 67600 TLH00 ==
60 37600 46100 50600 55200 58100  wemm=
9¢ 30900 37800 41700 46000 48900 memme
DURATION TABLE OF DAILY MEAN FLOW FOR PERICD OF RECORD 1909-27, 1929-37
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 40% 50% 60% 70% 80% 90% 95% 38% 9%  99.5% 95.9%
61300 44200 33000 25100 18100 10000 6410 4730 39706 3370 2910 2450 2160 1780 1620 1540 1520
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PEND OREILLE RIVER BASIN

12372000

PERIOD OF RECORD.--1939-79.

FLATHEAD RIVER NEAR POLSON, MT--~Continued

REMARKS.~-Data below based on period of record after the completion of Kerr Dam.

MONTHLY AND ANNUAL MEAN DISCHARGES 1939-79

STAN-

DARD COEFFI~ PERCENT

DEVIA- CIENT OF OF

MAXIMUM MINIMUM MEAN TION VARI- ANNUAL

MONTH (CFS) (CFS) (CFS) (CFS) ATION RUNOFF
OCTOBER 14000 3560 7240 2500 0.35 5.1
NOVEMBER 12900 2650 7640 2710 .35 5.4
DECEMBER 13600 2860 9290 2910 .31 6.5
JANUARY 16500 3520 10200 3080 .30 7.2
FEBRUARY 17300 3270 9800 3610 .37 6.9
MARCH 21300 2820 8490 3860 Ji5 6.0
APRIL 22100 1000 10600 4900 46 7.5
MAY 45600 5960 22500 9840 LB3 16.1
JUNE 58200 6400 29500 11500 .39 26.8
JULY 35000 4760 14500 6530 Lh4s 16.2
AUGUST 9500 2350 5900 1760 .30 B2
SEPTEMBER 10400 2690 5860 1890 .32 5.1
ANNUAL 16400 5200 11800 2726 «23 100

MAGNITUDE AHD PROBABILITY OF INSTANTANEOUS PEAK FLOW
BASED CON PERIOD OF RECORD

DISCHARGE, IN CFS, FOR IHDICATED HECURRENCE INTERVAL, IH
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCED
.25 4 5 10 5 50
8 50% 20% 10% 43 2%

DURATION TABLE OF

18700 15300 12600 10700 8890
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MAGNITUDE AND

PROBABILITY OF ANNUAL

BASED ON PERIOD OF RECORD 1940-79

LOW FPLOW

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
{CcoN- EXCEEDANCE PROBARILITY, IN PERCENT
SECUm s e o s o e o o e e
TIVE 2 5 10 20 50 100
DAYS) 50% 20% 109 5 2% 1%
1 2280 1210 722 up7 210 e
3 2470 1640 1300 1060 829 —cmew
7 2650 2060 1680 1410 1150 cmmew
14 3420 2480 2070 1780 1480 ceeew
30 4130 3140 2680 2340 2000 ewmem
60 5010 3950 3470 3110 2740 emme
30 5670 5430 3860 3440 3010 ~mee-
120 6200 5750 43050 3590 3080 eeeme
183 700 57 1930 4290 36207 eeaa
MAGNITUDE AND PROBABILITY ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1939-79
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE .
PERIOD INTERVAL, IN YEARS, AND ANNUAL <
(CON- EXCEEDANCE PROBABILITY, IN PERCENT
SECUS oo i s it e
TIVE 2 5 10 25 50 100
DAYS) 50% 20% 10% u3 2% 1%
1 45500 55800 59500 62200 63300  meewa
3 BHE00 55200 59200 62200 63600  eee-e-
7 431800 53300 58100 62000 63900  ~wee=
15 38100 50000 585700 61000 64000  e-e--
30 34000 BE500 49600 5600 S5THO0 eemew
60 27800 36300 L0500 LUE0OD 47000 eeemew
30 23200 30100 33500 36800 38800  amen-




PEND OREILLE RIVER BASIN
12372000 FLATHEAD RIVER NEAR POLSON, MT--Continued

PERIOD OF RECORD,--1939-51.

REMARKS.--Data below based on period of record after completion of Kerr Dam, but before regulation by Hungry
Horse Dam.

&

iﬁ\‘/«%
MONTHLY AND ANNUAL MEAN DISCHARGES 1939-51 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 154051
STAN= e ——— i i o e
DARD  COEFFI~ PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA-~ CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN  TIOHN VARI- ANNUAL (CON- EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CF3) (CFS) (CFS) (CFS)  ATION RUNOFF SECUs ot i o o e o o
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2 1%
OCTOBER 10900 3560 5250 2000 0.38 B0 e o oo o o e 0
NOVEMBER 9720 2650 5230 1960 .37 4,0
DECEMBER 11600 2860 6700 2950 Ly 5,1 1 2100 1140 758 E1H  meeme mman
JANUARY 14800 3520 gu80 3600 Ri¥ 6.5 3 2570 1670 1270 989  mmmes meeae
FEBRUARY 12000 3270 7070 2620 .37 5.4 7 2860 2050 1670 1390 smmmm mmeaa
MARCH 8960 2820 5360 1840 .3k 4.1 14 3130 2500 2190 1960  cmsem emeew
APRIL 17400 4000 90680 3680 JBo 6.9 30 3590 2940 2610 2340  mmeem mmeaa
MAY 45600 5960 28100 12200 Ay 21.5 60 3940 3430 3170 2060  mmemen s
JUNE 58200 11300 31900 14300 R 24,k 90 120 3570 3360 3220 cmmeme mmeae
JULY 34000 4760 13500 8770 .65 10.3 120 4390 3670 3400 3220 eemom mmmwa
AUGUST 9280 2900 561 1624 29 443 183 e . om o .o
SEPTEMBER 6670 2690 4510 1030 .23 ol e ot o e e
ANNUAL 15900 5200 10900 3530 .32 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1939-51
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW = s e o e e e o s s o
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON= EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECHa oo onom oo o o o om0
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 4y 2% 19
1.25 2 5 10 25 56 TOO e o o e o o e
1 46900 60800 68900  cmeee  ceman mmeee
3 L6200  B0LOO  BTLI00 emecew mwmme e
7 4EBO0 59700 66600  wmems mmmae ameae
15 12200 57700 65000  ewmme  ameem mmea-
30 38000 52500 . 59500  ecesms  smmen meeee
60 31600 H3700 HQI00  esmee csmen e
90 25600 35300 39600  wmmms  mmeee mmeme-

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1939-51

DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 0% 50% 60% 70% 80% 90% 35% 98% 99%  99.5% 99.9%

56900 40800 27500 18600 13800 9270 7520 6260 5270 4650 4160 3700 3160 2460 2160 1850 1270

67




PEND OREILLE RIVER BASIN
123720600 FLATHEAD RIVER NEAR POLSON, MT--Continued
PERIOD OF RECORD,-~1952-79.

REMARKS .-~Data below based on period of record after completion of Hungry Horse Dam and reflects regulation by
Hungry Horse and Kerr Dams.

MONTHLY AND ANNUAL MEAN DISCHARGES  1952.79

MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1653-79

I

DARD  COEFFI-  PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF oF PERIOD INTERVAL, IN YEARS, AND ANNUAL HON-
MAXIMUM  MINIMUM MEAN  TION VAR~ ANNUAL {CON~ EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS) (CFS) (CFS) (CFS)  ATIOHN RUNOFF SECU= e e e e e e e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 14000 4800 8160 0.27 DD e e ettt et a1 o e
NOVEMBER 12900 4540 8760 .26 5.0
DECEMBER 13600 7020 10500 .19 7.1 1 2370 1230 702 388 172 e
JANUARY 16500 6120 11000 .23 7.5 3 2560 1630 1300 1060 838 e
FEBRUARY 17300 5530 11160 .30 7.5 7 2950 203 1650 1390 1130 e
MARCH 21300 570 GGUD .37 6.8 14 3540 2470 2010 1680 1360 cmemm
APRIL 22100 1320 11300 47 7.7 30 4430 3250 2760 2350 1930 cmwmew
MAY 31800 7810 20500 .37 13.9 60 5650 4480 3890 3430 2940 meeme
JUNE 49800 6400 28400 .36 19,3 90 6430 5230 4630 4160 3660 mmee
JULY 29900 6750 15000 .36 10,2 120 7020 5700 5040 4520 960 eeoms
UGuST 5 3 6030 .30 1.1 183 8160 6630 6300 5780 5220 eemm-
SEPTEMBER 10400 3010 6490 .29 B e e e e ettt e
ANNUAL 16400 7560 12300 .18 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1952-79
MAGNITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW = secm oo oo o e o et e e e e e e e o
BASED ON PERICD OF RECORD 1952-79 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU= ottt ettt e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 44 24 1%
1.25 2 5 10 25 50 T00 e e e e e e e e
80% 50% 204 10% 4% 2% 1
--------------------------------------------------------- 1 45000 53400 55800 57100 57500
3 43900 52500 55000 56500 57000
40900 48800 857000 62000 66500 69700 72600 7 41100 50200 53300 55500 56300
--------------------------------------------------------- 15 36900 46500 50400 53800 55400
WEIGHTED SKEW = -0.344 30 32900 40700 HA4000 46600 E7900
60 26500 32800 35700 38400 39900
90 22200 2760 30400 33400 35300

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1952-79

47600 31600 5500 3760 2540 2000 1570 1030
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PEND OREILLE RIVER BASIN
12389000 CLARK FORK NEAR PLAINS, MT

LOCATION.~-Lab 47°925'47%, long 114°51'18", in E}SW! sec.l, T.19 K., R.26 W., Sanders County, Hydrologic Unit

17010213, on right bank 2.4 mi (3.9 km) southeast of Plains, 6.0 mi (9.7 km) downstream from Flathead River,

and at mile 239.0 (384.6 km).
DRAINAGE AREA.--19,958 mi2 (51,691 km2),
PERIOD OF RECORD,--October 1810 to current year. Monthly discharge only for some periods, published in WSP 1316,
REVISED RECOHDS.--WSP 1246: Drainage area.
GAGE.~~Water-stage recorder. Datum of qag? is 2‘2“

rs; r

(levels by U.S. Army Corps of Enginee
upstrean at same datum.

29 m) National Geodetilc Vertical Datum of 1929
11, nonrecording gage at site 50 ft (15 m)

REMARKS.-~Flow partly regulated by Hungry Horse Reservolr and by Flathead Lake. Diversions for irrigation of

about 335,000 acres {1,360 km=) above station.

AVERAGE DISCHARGE.--69 years, 20,000 fe3/s (566.4 m3/s) 14,490,000 acre-ft/yr {(17.9 wm3/yr).

EYTREMES FOR PERIOD OF RECORD.~-Maximum digchnarge, 134,000 ££3/s (3,790 mE/S} June 5, 1948, gage height, 19.17 ft
(5,843 m): minimum, 3,200 ft3/s (90C.6 m3/s) Feb. &, 1936, Deec. 10, 1940; minimum gage height, 2.70 ft
(0.823 m), from partly estimated gage-height record, Sept. 2, 1958,
¢
MONTHLY AND ANNUAL MEAN DISCHARGES 1911-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1912-79
STANa e e e i e e 0
DARD COEFFI~ PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMOM MEAN TION YARI- ANNUAL {(CON= EXCEEDANCE PROBABILITY, IN PERCENT
MONTH {CFS) (CFS) (CFS}  (CFS)  ATION RUNOFF SECU= o s
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 14
OCTOBER 23600 5760 10100 3460 0.34 B .2 e ot o o i o
NOVEMBER 21200 4590 10700 3960 .37 4. b
DECEMBER 21500 4080 11300 k590 LB 5,7 1 5660 4580 1070 3680 3270 3020
JANUARY 22300 3340 11400 44930 Lhd 5.8 3 5920 4790 4260 3860 3440 3190
FEBRUARY 22000 3940 11300 5020 R 4.7 7 6230 5010 BLLQ 4020 3570 3300
MARCH 25700 LELD 11H00 L850 J43 L,7 14 6530 5220 4610 4150 3680 3390
APRIL 57800 6110 19400 8910 L6 8.1 30 6990 5520 5880 4340 3820 3500
MAY 89800 12000 47800 15600 .33 19.6 60 7600 5890 5150 4590 4049 3700
JUNE 102000 13600 58700 21100 .36 24.5 30 8150 6200 5360 5740 4130 3760
JULY 76900 7LD 27300 12500 L5 11.4 120 8620 HU80 5560 4890 4220 3830
AUGUST 2HE060 5850 11700 3650 V33 §6 1873 9600 71 20 52240 444 946
SEPTEMBER 15600 4770 9260 2570 .28 300 e o
ANNUAL 25400 8850 20000 1870 .24 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1811-79
MAGNITUDE AND PROBABILITY OF IHSTANTANEDUS PEAK FLOW = seece s s s cmr s o w7 2
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERICD INTERVAL, IN YEARS, AND ANNUAL
o ko 2 e o O 2 T e (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SEQUm e o e o e o 4 2 o e o o
YEARS, AND ANNUAL EXCEEDANCE PROBARILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------- DAYS) 50% 20% 10% 4z 2% 1%
1.25 2 I V- < T
50% 50% 20%
————————————————————————————————————————————————————————— 1 83400 10560 114000 122000 126000 129000
- - - - - . —— 3 82300 104000 113000 121000 125000 127000
7 79300 101000 110000 117000 121000 124000
--------------------------------------------------------- 15 74700 95500 10HOO0O 112000 116000 119000
WEIGHTED SKEW = —~ 30 68100 86500 94400 101000 105000 107000
60 57400 71300 76700 81000 83000 8LLOG
90 47500 59000 63800 67700 69700 71100
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1911-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 40% 50% 50% 70% 80% 90% §5% 98% 99% 99.5% 99.9%

95100 66100 48200 36200 27100 18100 15100 12700 10600 8950 7580 6310 5490 K730 4400 4080 3390
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PEND OREILLE RIVER BASIN

123890¢0
PERIOD OF RECORD.--1911-37.

REMARKS.--Data below based on pericd of

record before regulation by Kerr Dam.

CLARK FORK NEAR PLAINS, MT--Continued

MONTHLY AND ANNUAL MEAN DISCHARGES 1911-37

STEN-

DARD  COEFFI- PERCENT

DEVIA~ CIENT OF oF

MAXTMUM  MINIMUM MEAN  TION YARI- ANNUAL
MONTH (CFS3) {CFS) (CFS) (CFs) ATION RUNCFF
OCTUBER 15100 4760 8230 2480 0.30 3.5
NOVEMBER 21200 4590 85960 4170 Wb 3.8
DECEMBER 21400 4080 8380 40620 .48 3.6
JANUARY 22300 3340 7840 500 .57 3.3
FEBRUARY 16400 3940 7370 2860 .39 3.1
MARCH 17906 BELO 8380 3250 .39 3.6
APRIL 57800 6110 17900 9050 .51 7.6
MAY 89800 31200 50700 13560 .27 21.6
JUNE 1010060 22800 63500 21400 .34 27.1
JULY 76900 12200 31800 14500 L45 13.6
AUGUST 4808 6150 12800 250 .33 50K
SEPTEMBER 15300 U770 8570 2580 .30 3.7
ANNUAL 29400 11400 19600 5000 .26 100
MAGNITUDE AND PROBABILITY COF INSTANTANEOUS PEAK FLOW
BASED ON PERICD OF RECORD 191237

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IH

YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT
1.25 2 5 10 25 50 100
80% 50% 20% 101 ig 2% 1%

60900 82400 107000 121000 137000 148000 157000

WEIGHTED SKEW = ~0.3470

MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1912-37

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
INTERVAL, IN YEARS, AND ANNUAL NON-
EXCEEDANCE PROBABILITY, IN PERCENT

20 50 100
5% 2% 1%
3500 3090 e
3560 3150 wewwn
3590 3150 memm-
3630 3180 meen
3790 3380 wemaa
4110 3750 wmemem
4osg 3890 e

4410 5070
4680 4320 wemes

AND PROBABILITY OF ANNUAL HIGH FLOW

SED ON PERIOD OF RECODRD 1911-37

DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
INTERVAL, IN YEARS, AND ANNUAL
EXCEEDANCE PROBABILITY, IN PERCENT

PERIGD
(CON=~
SECU-
TIVE 2
DAYS) 504
1 5510
3 5490
7 5630
14 5750
30 5890
60 6100
g 6360
120 6620
183 7210
MAGNITUDE
BAS
PERIOD
(CON-
SECU-
TIVE z
DAYS) 50%
1 81400
3 80500
7 78500
15 75200
30 70200
60 59600
30 49500

105000
104000
102000
97200
89500
74500
61700

119000
118000
15000
110000
100000
82600
68500

133000
132000
129000
123000
112000

91300

75900

143000
142000
139000
133000
120000

37000

80700

1% 5% 10% 15% 20% 304 409 50% 60% 70% 80%
103000 63100 52600 39600 30000 17500 12300 9630 8340 7250 6430

70

48090

4300

4020

3620

3260

Q&\\Sﬁ! N




PEND OREILLE RIVER BASIN
12389000 CLARK FORK NEAR PLAINS, MT--Continued
PERIOD OF RECORD.,~--1939~79.

REMARKS,~-~Data below based on period of record after completion of Kerr Dam.

MONTHLY AND ANNUAL MEAN DISCHARGES 1939-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1940-79
STAN« e e e o
DARD  COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA- CIENT OF oF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINIMUM MEAN  TION YARI~ ANNUAL {CON~ EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CF3) (CF3) (CFS) (CFS)  ATION RUNOFF SECU= o e e ot
............................................................ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5 2% 1%
OCTOBER 23600 7140 11500 3380  0.29 BT e e e et e
NOVEMBER 20100 6070 11900 3280 .27 4,9
DECEMBER 20700 6000 13400 3780 .28 5.5 1 591 8770 4230 3810 3370 emmee
JANUARY 21200 6030 13900 3540 .26 5.7 3 6320 5140 4580 4150 3710 e
FEBRUARY 22000 6270 14000 4320 .31 5.7 7 6730 5530 4980 4550 4120 e
MARCH 25700 6960 13400 5700 .35 5.5 14 7140 5920 5370 4970 Y540 memem
APRIL 39500 8010 20500 8880 RE 8.4 30 7810 6510 5910 54560 4990  cmmma
MAY 79900 13000 45800 16900 .37 18.8 &0 8790 7230 6530 5990 450 ccmma
JUNE 102000 13600 55400 20800 .38 22.7 90 G550 7780 6970 6350 5720
JULY 51300 7840 24500 10100 Jh1 10 120 10200 8200 7270 6570 5840
AUGUST TEHOOT 5850 10100 2730 27 4oy 183 11500 9260 8150 7280 6350
SEPTEMBER 15600 5750 3700 2520 .26 Bo0 e e e e e
ANNUAL 27400 8850 20400 4870 .24 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1939-79
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW = s e e e st e e e e
BASED ON PERIOD OF RECORD DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU= s e e e e e e e
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 2% 1%
1.25 2 5 10 25 50 100 e e e e e
80% 50% 20% 10% 43 2% 1%
--------------------------------------------------------- 1 83700 105000 113000 119000 121000  e--w-
- - - - - .- . 3 82300 104000 112000 118000 120000  —-e-=
7 78500 99800 108000 114000 117000  =wewe
--------------------------------------------------------- 15 72700 93900 103000 110000 113000  meww=
WEIGHTED SKEW = -- 30 65200 84000 91900 98300 102000  ~mm--
60 54500 68500 73900 78000 79800  mmmmw
90 45100 56600 61200 65000 66700  mmemmm
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1939-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 40% 50% 50% 70% 80% 90% 95% 98% 9% 99.5% 99.9%

91300 63000 45800 33900 25700 18200 16000 14000 12300 10760 9130 T450 6600 5840 5510 5180 4270
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PEND OREILLE RIVER BASIN
12389500 THOMPSON RIVER NEAR THOMPSON FALLS, MT
LOCATION.,~~Lat 47°35'31", long 115°13'43", in NWLNE{SEZ sec.7, T.21 N., R.28 W., Sanders County, Hydrologic
Unit 17010213, Lolo National Forest, on right bank 1.3 mi (2.1 km) upstream from mouth and 5.5 mi (8.8 km)
east of Thompson Falls.
DRAINAGE AREA.--642 mi? (1,663 k).
PERIOD OF RECORD.~~March to September 1911, October 1911 to September 1916 (occasional gage heights, discharges,

and discharge measurements), April 1956 to current year, Records for January and February 1911, published in
W8P 916, have been found to be unreliable and should not be used.

<

REVISED RECORDS.-«WSP 1246: 1911. See also PERIOD OF RECORD.

GAGE .~~Water-stage recorder. Datum of gage is 2,429.97 ft (740,655 m) National Geodetic Vertical Datum of 1929
{Bureau of Public Roads bench mark). October 1911 to September 1916, nonrecording gage at site 0.2 mi (0.3 km)
upstream at different datum.

REMARKS.,-~Minor diversions above station for irrigation, acrsage unknown. Diversion from headwaters of Alder Creek
in SWi sec,16 T.23 N., R.25 W., to supplement water supply for storage in Upper Dry Fork Reservoir in Little
Bisterroct River basin.

AVERAGE DISCHARGE.--23 years, 482 ft3/s (13.65 m3/s), 10.19 in/yr (259 mm/yr), 349,200 acre-ft/yr (431 nm3/yr).
EXTREMES FOR PERIOD

(2.600 m); mini
minimunm gage n

ECORD.--Maximum discharge, 6,080 £t3/s (172 »3/s) June g, 1964, gage height, 8.53 ft
, 60 f£3/8 (1.70 m3/s) Nov. 20, 1977, gage height, 1.96 £t (0.597 m), result of freezeup;
£, 1.07 £t {0,308 =) Deec. 17, 1964, result of freezeup.

10D OF RECORD.--Flood in May to June 1948 reached a dischargs of 6,190 £t3/s (175 m3/s), by
ant of peak flow at site 0.2 mi (0.3 k¥m) downstrean,

| ]
%%
MONTHLY AND ANNUAL MEAN DISCHARGES 1G57-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1957-79
STAN= e e o
DARD  COEFFI~ PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA~ CIBET OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM  MINIMUM MEAN TICH VARI~ ANNUAL (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
MONTH {CF3 (CFS) (CFS} (CFS) ATION RUNOFF SECU= e o e e e et e e e e
------------------------------------------------------------ TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 1%
OCTOBER 343 116 197 45 0.23 FBad e et ot
NOVEMBER 358 131 201 58 -2 3.5
DECEMEBER hk5g 128 212 75 L35 3.7 1 103 84 75 60 mmmeme e
JANUARY 719 126 221 124 .56 3.8 3 116 39 91 B6  emmme e
FEBRUARY 665 128 248 116 S47 4,3 7 133 114 106 99 emeee e
MARCH 1340 20 343 241 .70 5.9 14 144 125 115 108 smeem ameea
APRIL 1560 238 762 381 .50 13.2 30 155 134 124 116 eemme e
MAY 2640 374 1490 541 .36 25.8 165 1481 129 120 ememe e
JUNE 2376 244 1200 561 U7 20.8 90 171 146 133 123 e e
SULY 724 140 Li1 152 234 7.5 120 178 156 137 12T e
AUGUST 356 113 256 62 .28 B4 183 194 166 153 LR TS .
SEPTEMBER 27 115 207 42 20 3B e i e o o
ANNUAL 766 176 ugz 148 .31 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1957-79
MAGNITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW = oo e o i o o s o o e ot 2 i o e o
BASED ON PERIOD OF RECORD 1448-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
-------------------------------------------------------- (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECUm o on e v o e i o
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 4g 2% 1%
1,25 2 5 10 25 50 TO0 e e e s e o
80% 50% 2G% 10% Lg 2% 1
--------------------------------------------------------- 1 2650 3730 4230 E680 e ————
3 2520 3420 3790 4060  mwmesw ameaw
1560 2760 4380 5500 6870 7850 8870 7 2290 3010 3270 FUBD mmemn memew
--------------------------------------------------------- 15 2020 2650 2890 3070 mmewme wmee-
WEIGHTED SKEW = ~0,308 30 177 2350 2560 2770  mwmme smaea
60 1450 1500 2080 2230 mmmms
30 1210 1580 1730 1850  mwmes e
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1957-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
12 5% 10% 15% 20% 30% 40% 50% 60% 70% 80% 90% 95% 98% 99%  99.5% 99.9%

2740 1690 1240 913 656 398 303 250 218 196 176 153 132 M7 108 103 86
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PEND OREILLE RIVER RASIN
12390700 PROSPECT CREEK AT THOMPSON FALLS, MT
LOCATION,.-~Lat 47°35°10%", long 115°21'15%, in lot 12, SEL{SELSEL sec.7, T.21 N., R.29 W., Sanders County, Hydro-
logic Unit 17010213, on right bank 500 ft (150 m) downstream from Dry Creek, 0.5 mi (0.8 ¥m) upstream fronm
mouth, and 0.7 mi (1.1 km) south of Thompson Falls.
DRAINAGE AREA.-~182 miZ (471 km2).

ERIOD OF RECORD.-~April 1956 to current

>

year,

GAGE.--Water-stage recorder. Datum of gage is 2,382.40 ft (726.156 m) National Geodetic Vertical Datum of 1929,

REMARKS.~~No known regulation or diversions above station.

AVERAGE DISCHARGE.--23 years, 260 rt3/s (7.363 m3/s), 19,40 in/yr (493 mm/yr), 188,400 acre-ft/yr (232 nm3/yr).

EXTREMES FOR PERICD OF RECORD.--Maximum discharge, 5,450 rt3/s (155 m3/s) Jan. 16, 1977, gage height, 9.86 ft
(3.005 m); minimum, 29 ft3/s (0.82 m3/s) Jan. 5, 1970 {(result of freezeup), Jan. 2, 1977, Dec. 29, 1978
(result of freezeup); minimum gage height, 0.25 ft (0.076 m) Dec. 29, 1978.
MONTHLY AND ANNUAL MEAN DISCHARGES 1957-79 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1957-7%
S AN e et e
DARD COEFFI- PERCENT DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
DEVIA-~ CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MAXIMUM MINIMUM MEAN TION VARI~ ANNUAL (CON=~ EXCEEDANCE PROBABILITY, IN PERCENT
MONTH (CFS; (CES) (CFS) (CFS) ATION RUNQFF
CCTOBER 168 34 61 26 0.42 2.0
NOVEMBER 262 490 75 2 .69 2.4
DECEMBER 383 41 117 g8 .84 3.8
JANUARY 735 27 133 148 .11 4,3
FEBRUARY 480 36 158 115 .7 5.1
MARCH 828 44 216 163 .76 6.9
APRIL 877 148 486 224 J46 15.6
MAY 1420 297 316 272 .30 29.4
JUNE 1470 154 6528 13 W50 20.2
JULY 295 T4 170 57 .33 5.5
AUGUST 108 49 88 15 1T 2.8
SEPTEMBER 80 39 65 10 16 2.1
ANNUAL 4419 86 260 79 .31 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1957-79
MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW = oo mm oo e oo oot m s e
BASED ON PERIOD OF RECORD 19056-78 DISCHARGE, IN CFS, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON~ EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, 1IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECUm e o o ottt i e e e e e
YEARS, AND ANNUAL EACEEDANCE PROBABILITY, IN PERCENT TIVE 2 5 10 25 50 100
--------------------------------------------------------- DAYS) 50% 20% 10% 4% 2% 1%
1.25 2 5 10 25 50 100 e e e ——— e o
80% 50% 20% 10% 4% 2% 1%
--------------------------------------------------------- 1 1680 2410 2860 3390 mmmmm e
3 1580 2130 2400 2670  wmewe ammaa
1160 1790 2650 3220 3910 1400 4840 7 1400 1770 1920 2050  amemn mmeaa
--------------------------------------------------------- 15 1200 1530 1680 1800  wmmee  cmmee
WEIGHTED SKEW = -0D.262 30 1060 1360 1480 1580  wecmm e
60 869 1080 1160 1210 mwmme meen
90 728 899 958 998  mmaane omeen
DURATION TABLE OF DAILY MEAN FLOW FOR PERICD OF RECORD 1957-79
DISCHARGE, IN CFS, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME
1% 5% 10% 15% 20% 30% 0% 50% 60% 70% 80% 90% 95% 98% 99% 99.5% 99.9%
1620 1030 41 541 391 225 150 110 83 68 57 47 42 39 36 34 31



PEND OREILLE RIVER BASIN

12391400 CLARK FORK BELOW NOXON RAPIDS DAM, NEAR NOXON, MT

LOCATION.--Lat 47°57140", long 115943'58%", in 3W1/4 sec.33, T.26 N., R.32 W., Sanders County, Hydrologic Unit
170106213, at Hoxon Rapids Dam 1 mi (2 km) upstream from Rock Creek, 3 mi (5 km} southeast of Noxon, and
at mile 169.7 (273.0 kuJ.

DRATHAGE AREA.--21,833 mi2 (56,547 kn?).

PERIOD OF RECORD.--May 1950 to current year.

GAGE.--Plant generator rating for discharge through powerplant. Water-stage recorder on reservoir determines
head on Saintor gates. Datum of gage is at National Geodstic Vertical Datum of 1929 {levels by The Washington
Water Powsr Co.)

REMARKS .--Flow regulated by Hungry Horse Reservoir and Flathead Lake. Diversions for irrigation of about 350,000
acres (1,420 km?¢) above station. Some sub-surface flow is indicated by comparison with records for adjacent
gaging stations. Figures of discharge given herein are combined flows through turbines and spillway.

COOPERATION.--Records collected by The Washington Water Power Co., under general supervision of the Geologieal
Survey, in connection with a Federal Power Commission project.

e

AVERAGE DISCHARGE.--19 yesrs, 21,470 Ft3/s (608.0 nl/s), 15,560,000 acre~fo/yr (19.2 km3/yr).

o]
/

[t}

D.--Maximum daily di , 124,900 f£3/s (3,540 %3/5) June 12, 1964; minimunm
) Cet. 16, 1960, Aug. 26, 1962, Aug. 18, 25, 31, Sept. 1, 1963, Sept. 11, 1977.

MONTHLY AND ANNUAL MEAN DISCHARGES 1961-79 MAGHITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1962-79
ST AN~ e e e
DARD  COEFFI- PERCENT DISCHARGE, CFS, FOR INDICATED RECURRENCE
DEYIA- CIENT OF OF PERIOD INTERVAL, IN YEARS, AND ANNUAL NON-
MINIMUM MEAN  TION VARI- ANNUAL (CON~- EXCEEDANCE PROBABILITY, IN PERCENT
(CFS) {CFS) (CFS)Y  ATION RUNCFF SECU- e e
TIVE 2 5 10 20 50 100
DAYS) 50% 20% 10% 5% 2% 19
OCTGBER 16200 6170 11600 2610 0.22 B 5 e
NOVEMBER 16100 7110 12100 2590 .21 4.7
DECEMBER 22100 9540 145000 2770 .20 5.4 1 1250 366 168 82 ceemm e
JANUARY 22200 8950 14900 2810 .19 5.8 3 L6LG 2030 955 423 emmen e
FEBRUARY 23500 9480 16200 4330 .27 6.3 7 5720 3880 3100 2540 e e
MARCH 32100 10200 18100 5500 .30 7.0 14 6660 4780 3950 3350 eewee memmm
: o 4870 24200 9960 41 9.4 30 777 5810 1910 4230 eeeee memew
70800 15500 HEE0C 17100 .38 17.3 60 9120 7230 6310 5600 e e
92600 13400 57000 22800 50 22.1 g0 10100 8320 7440 BT50  cmmem meew
40700 8330 24700 1550 .35 5.6 120 10800 8940 8020 7260 cmmem e
15000 6130 10300 2640 .26 4.0 183 118006 10300 9510 8906 -l aaial
! 4840 EERTe 2800 .28 3.8 e o e
11200 21500 4800 .22 100
MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERICD OF RECORD 1961-79
e
MAGNITUDE AND PROBABILITY OF INSTANTANEQUS PEAK FLOW = oo oo o e e e o o e e e ?
BASED ON PERIOD OF HECORD DISCHARGE, IN CF3, FOR INDICATED RECURRENCE
PERIOD INTERVAL, IN YEARS, AND ANNUAL
--------------------------------------------------------- (CON- EXCEEDANCE PROBABILITY, IN PERCENT
DISCHARGE, IN CFS, FOR INDICATED RECURRENCE INTERVAL, IN SECU-
YEARS, AND ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT TIVE
--------------------------------------------------------- DAYS)
1.25 2 5 10 25 50 100 e
80% 50% 20% 10% 4g 2% 1%
e e e 1 84300 111000 122000 131000 «emoe  wowew
. - - . . . . 3 82700 103000 120000 129000 cevor meew-
7 78300 105000 117000 127000 —-eme  mewew
--------------------------------------------------------- 15 72200 97900 109000 119000 —meoe  cmeoe
WEIGHTED SKEW = -~ 30 65100 86500 95400 103000 —--en  eomeo
£0 55800 705060 76400 80900 —-wee  —mmew
90 L6100 58500 63100 66600 —-mmm eeeee
DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1961-79
H WAS EQUALED OR KXCEEDED FOR INDICATED NT OF TIME
1% 5% 10% 40% 50% 60% 70% 80% 90% 98% 99% 99.5% 99.9%

gU600 63500 46000 35600 28300 20600 17500 15600 13800 12100 10100 7550 5730 4030 2990 2130 100
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