
Floods of June 1964 in 
Northwestern Montana 

GEOLOGICAL SURVEY WATER-SUPPLY PAPER 1840-B 

Prepared in cooperation with the 
State of Montana and agencies of 
the Federal Government 



Floods of June 1964 in 
Northwestern Montana 
By F C BONER and FRANK STERMITZ 

FLOODS OF 1964 IN THE UNITED STATES 

GEOLOGICAL SURVEY WATER-SUPPLY PAPER 1840-B 

Prepared in cooperation with the 
State of Montana and agencies of 
the Federal Government 

UNITED STATES GOVERNMENT PRINTING OFFICE. WASHINGTON 1967 



UNITED STATES DEPARTMENT OF THE INTERIOR 

STEWART L. UDALL, Secretary 

GEOLOGICAL SURVEY 

William T. Pecora, Director 

For sale by the Superintendent of Documents, U S Government Printin~ Office 
Washinllton, DC 20402- Price $1 50 (paper cover) 



CONTENTS 

Page 
Defimtwn of terms and abbreviatwns_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ VII 
Abstract__________________________________________________________ B1 
Introduction______________________________________________________ 2 
Acknowledgments_________________________________________________ 4 
Antecedent hydrolog1c cond1t10ns_ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 

PreCipltatwn_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5 
Temperature__________________________________________________ 6 
Sno\v cover____________________________________________________ 7 
Soll mmsture___ _ _ _ _ _ _ ___ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 14 
Streamflow____________________________________________________ 15 

lVIeteorologiCal developments contnbutmg to the flood, by R A Dightman__ 16 
Introducbon__________________________________________________ 16 
Synoptic features______________________________________________ 17 
Ramfall pattern________________________________________________ 27 
M1scellaneous notes____________________________________________ 46 
Meteorological companson With prevwus floods_________________ _ _ _ 4 7 

Descuptwn of the floods____________________________________________ 49 
Hudson Ba.y basm_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 49 

Missotui lbver basm ___________ -------------------------------- 52 
Upper Columbia River ba.sm____________________________________ 64 

Ev.:tlua.twn of flood damage_________________________________________ 72 
Damage east of Contmental Divide______________________________ 74 

Rural damage___________________________________________ _ _ 7 4 
Urban damage____________________________________________ 76 
Transporta t10n damage_____________________________________ 76 

Damage west of Contmental Divide_____________________________ 77 
Flood-crest stages_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7D 
Storage regulatwn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ <)6 

Records of prevwuc;; floodc;; ________ --------------------------------- 98 
Floodhequency___________________________________________________ 100 
Erosion and depositiOn caused by floods of June 1964 m northwestern 

Montana, by Richard F Hadley__________________________________ 115 
Inboducbon__________________________________________________ 115 

Fieldwork __________ ~---------------------------------------- 115 
General features of the flood area________________________________ 115 

Location_________________________________________________ 115 
Topography______________________________________________ 115 
Geology__________________________________________________ 116 
Physiography_____________________________________________ 116 

ErosiOnal effects of the flood ___________________________ ---_---_ _ 116 
Upland are.:ts ____________________________________ - - - _ - - - _ _ 116 
Channel erosiOn ______________________________________ ---__ 118 

III 



IV CONTENTS 

ErosiOn and deposition, etc -Contmued Page 
Detailed descnptiOn of channel changes _________________________ _ B118 

118 
121 
123 
124 
127 
128 
128 
130 
130 
132 
143 
238 
241 

Skyland Creek near Essex, Mont ___________________________ _ 
Bear Creek near Essex, Mont_ _____________________________ _ 
Middle Fork Flathead RIVer at Essex, Mont _________________ _ 
Two MediCme RIVer near East Glacier, Mont_ _______________ _ 
North Fork Sun River near Augusta, Mont __________________ _ 
Teton River near Dutton, Mont ____________________________ _ 

DepositiOn caused by failure of Swift Dam on Birch Creek _________ _ 
Determmatwn of flood discharges ___________________________________ _ 
Summary of flood stages and discharges _____________________________ _ 
ExplanatiOn of statwn data ________________________________________ -
Station data _____________________________________________________ _ 
Selected references _____________________________ --_-_- ___________ - __ 
Index ___________________________________________________________ _ 

PLATE 

FIGURE 

ILLUSTRATIONS 

Page 

Flood mundatwn map of Flathead River between 
Columbm Falls and Flathead Lake, Mont _ _ _ _ _ _ _ In pocket 

1 Map showmg area covered by this report _____________ _ 
2 Map of flood area showmg locatwn of flood-data sites __ _ 
3 Graph of accumulatiOn of preCipitatiOn at four weather 

statwns, May 1 to June 6, 1964- __ --- _____________ _ 
4 Chart of maximum and mimmum temperatures at three 

weather statiOns, April to June 1964 _______________ _ 
5 Chart of mean dally and daily normal temperature, 

accumulated departure of mean dally and daily normal 
temperature from 32°F, and daily preCipitatiOn, at 
Summit, March to June 1964 _____________________ _ 

6 Map showmg approximate locatiOns of snow courses ___ _ 
7 Graph showmg water eqmvalent of snow at selected 

B2 
3 

6 

8 

9 
10 

snow courses_____________________________________ 14 
8 Hydrograph of discharge of Middle Fork Flathead River 

near West GlaCier, March to June 1964_____________ 16 
9 Hydrographs of discharge at selected gagmg statwns 

east of the Contmental Divide, March to June 1964___ 17 
10-12 Map showmg-

10 500-milhbar surface and sea-level pressure, 1700 
hours, June 7, 1964------------------------ 19 

11 500-mllhbar surface and sea-level pressure, 0500 
hours, June, 8 1964_______________________ 21 

12 .500-mllhbar surface and sea-level pressure, 1700 
hours, June 8, 1964____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 22 

13 Isohyetal chart for June 7-8, 1964-------------------- 24 
14 Plot of wmdflow from Gulf of Mexico mto Montana____ 25 
15 Mass curves of accumulatiOn of preCipitatiOn___________ 26 



FIGURE 16 

17 

18 

19 

20 

21 

22 
23 

24 
25 
26 

27-30 

CONTENTS 

Diagram showmg concept of a preCipitation-releasmg 
updraft _________________________________________ _ 

Plot of Glasgow radwsonde observation, 1700 hours, 
June 7, 1964 ____________________________________ _ 

Aenal photograph of silt and debns deposits by Divide 
Creek at resort town of St Mary __________________ _ 

Hydrographs of discharge at selected gagmg statwns m 
Hudson Bay basm _______________________________ _ 

Aenal photograph of flow over parapet of Gibson Dam 
on June 9, 1964 _________________________________ _ 

Aenal photograph of mundatwn of the town of Sun 
River on June 10, 1964 ___________________________ _ 

Flood mundatton map of Great Falls _________________ _ 
Aenal photograph of City of! Great Falls at 1010 hours, 

June 10, 1964 __________ _ 
1
L _______________________ _ 

Stage hydrographs of Mrssol,lrr and Sun RIVers ________ _ 
Flood mundatton map of Clloteau ___________________ _ 

Aerw.l photograph of city o1Choteau ____ --------------
Aenal photograph showmg 

27 Remams of Swift Dam lookmg downstream 
from reservOir ar~a- ______________________ _ 

28 Remams of Lower Two Medicme Lake Dam __ _ 
29 Damage to Badger /Creek bndge on US High-

way89 ________ ~-------------------------
.30 Manas River floodmg U S Highway 91 south 

of Shelby ______ ~ ________________________ _ 

v 

Page 

B27 

47 

51 

52 

54 

55 
56 

57 
58 
59 
60 

61 
62 

63 

64 
.31-3.3 Hydrograph showmg-

J1 Drscharge at selcct~d gagmg stattons m Missoun 
River basm ____ ~ __________ ---------------

J.2 Discharge a.t selecied gagmg statrons on the 
Missoun River __________________________ _ 

JJ Discharge at selected gagmg statwns on Black-
foot Rivei and Clark Fork ________________ _ 

34-.37 ACI ul photograph showmg-
.34 Damage to US Highway 2 along Bea.1 Creek __ 
J5 Great Northern Railway tunnel along Middle 

Fork Flathead River _____________________ _ 

36 Debns deposits at mouth of Moccasm Creek 

65 

66 

67 

68 

69 

ncar West Glacier__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 70 
.37 Flooded Evergreen area east 'of KalispelL______ 71 

.38 Hydrograph<s of discharge a.t selected gagmg statwns m 
Flathead River basm_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 73 

.39-45 Profile of flood-crest elevatwns 
39 Sun River basnL___________________________ 91 
40 Teton River________________________________ 92 
41 Flathead RiveL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ <)3 
42 Middle Fork Flathead River basm_ _ _ _ _ _ _ _ _ _ _ _ 93 
43 Stillwater River basm_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 94 
44 Swan River________________________________ 95 
45 Flathead River between Columbia. Falls and 

Flathead La.kc___________________________ 96 
46 .Map showmg flood-frequency rcgtons ,md hydrologiC 

areas____________________________________________ 102 



VI CONTENTS 

FIGURE 47-56 Graph showmg relatiOn of 1964 peak discharge to 10- Page 

and 50-year floods 
47 Hudson Bay basm _________________________ _ 
48 Regwn A, area L __________________________ _ 

49 Regwn A, area 2----------------------------
50 Regwn A, area 4 ___________________________ _ 
51 Regwn B, area L __________________________ _ 

52 Regwn B, area 2----------------------------
53 Regwn B, area 3----------------------------
54 Region B, area 4----------------------------
55 Regwn B, area 8----------------------------
56 Missoun River mam stem ___________________ _ 

57 Flood-frequency curves for selected statwns m upper 
Columbm River basm ____________________________ _ 

58-60 Graph showmg relatwn of umt discharge to dramage 
area 

B103 
104 
105 
105 
106 
107 
108 
109 
110 
110 

111 

58 Hudson Bay and Missoun River basms________ 112 
59 Upper Columbia River basm_________________ 113 
60 Teton River________________________________ 114 

61 Photograph of Moccasm Creek near West Glacier, Mont, 
showmg debns moved down steep mountam slopes by 
flood____________________________________________ 117 

62 Channel cross sectwn on Moccasm Creek near West 
GlaCier, Mont____________________________________ 118 

63 Channel cross sectwns on Skyland Creek near Essex, 
Mont, and on Bear Creek near Essex_______________ 119 

64-67 Photograph of 
64 Gagmg statwn on Skyland Creek near Essex, 

Mont____________________________________ 120 

65 Gagmg statiOn on Bear Creek near Essex, Mont , 
lookmg upstream, June 26, 1948_ _ _ _ _ _ _ _ _ _ _ _ 122 

66 Bem Creek near the gagmg-statwn Site on Sep
tember 5, 1964, showmg eroswn along channel 
sides____________________________________ 122 

67 Flood plum of Middle Fork Flathead River at 
Essex, Mont , showmg depos1t10n of fine
gramed matenal m Forest ServiCe camp-
ground__________________________________ 123 

68 Channel cross sectwn on Two MediCme R1ver near East 
GlaCier, Mont____________________________________ 124 

69 Photographs of gagmg statwn on Two MediCme R1ver 
near East Glacier, Mont___________________________ 125 

70 Closeup photograph of cobbles that were transported 
onto flood plam of Two MediCme R1ver near East 
GlaCier, Mont, by the flood________________________ 126 

71 Channel cross section on North Fork Sun R1ver near 
Augusta, Mont___________________________________ 127 

72 Channel cross sectiOn on Teton R1ver near Dutton, 
Mont___________________________________________ 128 

73 Photograph of block of earthfill material from Sw1ft Dam 
on Birch Creek that was earned mtact from the dams1te 
about one-half m1le by the flood____________________ 129 



CONTENTS VII 

TABLES 

Page 

TABLE 1 Water eqmvalent of snow, m mches, at selected snow 
courses by basms_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B 11 

2 Water eqmvalent of snow by dramage basm, March-June 
1964, as percentage of 1943-57 average______________ 12 

3 Precipitatwn data at U S Weather Bureau gages, storm 
of June 7-8, 1964__________________________________ 29 

4 Supplementary preCipitatwn data, storm of June 7-8, 
1964_____________________________________________ 31 

5 Supplemental preCipitatwn data from the Alberta, Canada, 
area north of the Montana boundary, storm of June 
7-8, 1964________________________________________ 39 

6 Hourly precepitatwn data at U S Weather Bureau weigh-
mg ram gages, storm of June 7-8, 1964_ _ _ _ _ _ _ _ _ _ _ _ _ _ 42 

7 Summary of flood damage east of the Contmental Dtvtde_ 74 
8 Rural flood damage east of the Contmental Divide______ 75 
!) Urban flood damage east of the Contmental Divide______ 76 

10 Transportatwn flood damage east of the Contmental 
Divide___________________________________________ 77 

11 Summary of flood damage west of the Contmental Divide__ 79 
12-17 Flood-crest stages-

12 Sun RIVer basm_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 80 
13 Teton River________________________________ 82 
14 Flathead Rtver______________________________ 84 
15 Mtddle Fork Flathead RIVer basm__ _ _ _ _ _ _ _ _ _ _ _ 87 
16 Stillwatet RIVer basm________________________ 89 
17 Swan Rtver _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 90 

18 Flood-crest elevations on the Flathead RIVei between 
Kalispell and Flathead Lake________________________ 90 

19 Summary of flood stages and discharges________________ 134 

DEFINITION OF TERMS AND ABBREVIATIONS 

The :term<s and abbreVIatwns of streamflow and other hydrologic data, as 
u<sed m thi<s report, are defined as follow'S 

Gagmg station Is a particular site on a stream, canal, lake, or reservoir where 
..,~ stematic observatwns of gage height or discharge are obtamed 'Vhen used 
m connectiOn with a discharge Iecord, the term IS apphed only to gagmg sta
tiOn~" here a contmuous record of discharge IS obtamed 

Crest-stage station IS a particular site where hm1ted streamflow data are 
< ollected <sy<stematically over a perwd of years for use m hydrologic analyses 

Cubic foot per second ( cfs) IS the rate of discharge of a stream whose channel 
1-, 1 <square foot m cross-sectwnal area and whose average velocity IS 1 foot 
pe1 -,econd The volume of water represented by a flow of 1 cubic foot per 
<;;econcl for 24 hours 1<;; eqmvalent to 86 400 cubic feet 1983471 acre-feet, or 
646 317 gallon:; 
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Cubic feet per second per square mile (cfs per sq mi) IS the average number 
of cubic feet of '"atPI flowmg per second from each square Imle of area dramed, 
a ""'ummg that the 1 unoff t... chstniJuted umformly m tune and area 

Acre-foot (acre-ft) I<:. the quantlt;} of water required to cover an acre to a 
de1)th of 1 foot and t... equn alPnt to -13,560 cuiJH.. feet m 32fl,8131 gallon<. The 
term 1.., U<:.uallv u..,t->d m 1elatwn to <.,torage and' olume of 1 unoff 

Runoff, m mche<:. (m ) IS the depth to which the dramage area would be 
< m t->Ied If all the nmoff tm .t gn en tune pe110d "t->re umformlv distributed on It'S 
<..urface 

Dramage area ot .t -,tieam at a "pec1fied locatwn 1::. that area, mea~ured m a 
houzontal plane "h1ch I'- ... o enclosed IJv a topographic dn Ide that direct surface 
1 unoff from p1eupitatwn nonuallv would dram IJy gr,n Ity mto the stream 
aiJon' the "pecified vomt Dramagl:' a1ea 1..; e~pre':lsed 111 ..,quare nule'3 m thi~ 

Ieport 
Contents I'l the 'olume of water 111 a re~erv01r or lake and Is expressed 111 

acre-feet Yolume I'- computed on tlw hchl<; of a le' el pool and doe'S not mclude 
bank -,toiage 

Stage-discharge relation I::. the relatwn between gage height ,md the 1ate of 
tlo" 

Time of da, I'> e~piesbed m .24-hom tuue, fo1 example 12 30 am I::. 0030, 1 30 
v m I'- 1330 All tune" noted .ue :\fountam Rtandard Tune 
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FLOODS OF 1964 IN THE UNITED STATES 

FLOODS OF JUNE 1964 IN NORTHWESTERN MONTANA 

By F C BoNER and FRANK STERMITZ 

ABSTRACT 

Not thwestern Montana had the most ::.evere floods of record along both &Ides 
of the Con:tmental Dtvide followmg heavy ram-; of June 7-8, 1964 Precipita
tiOn durmg the 36-hour ::.torm penod wa::, a::, much as 14 mches Stream::. '"ere 
already htgh from late ::.no" melt 1 unoff Sotl moisture wa::. also favorable for 
lugh runoff rates 

The prmctpal ~tream~ aftected by the flood::, "ere the St Mary, Belly, and 
Waterton Rivers m the Hudson Bay basm, the Dearborn, Sun, Te!ton, and Marias 
Rivers m the 1\ilssoun River basm, and the Flathead River upstream from 
Flathead Lake m the Columbia River basm 

Peak discharge& on streams m the flood mea ranged from about 2 to 115 times 
the probable 50-year !J.ood The peak discharge of 5,740 cfs (cubic feet per 
'Second) of Streelt Creek at the mternatwnal boundary, from 6 0 square miles of 
dramage area, was 10 3 times the 50-yeat flood On Teton River near Farm
mgton the peak discharge ( 54,600 cfs) "as 11 5 time::. the 50-year flood from a 
chamage area of 105 square miles Maxnnum discharge of 1\flddle Fork Flat
head RIVer at Essex (75,300 cf::.) "a::, 3 9 tune& the 50-year flood and was 4 times 
the maxmmm discharge durmg the previous 25 years of record 

The operatiOn of IrrigatiOn and flood-control reservoirs did much rto reduce 
flood peak::. and damage , however, the failure of Swift Dam on B1rch Creek 
and Lower Two Medicme Dam on Two Medicme Creek caused complete destruc
tion of numerous bmldmg::, and lJndge& along downstream reaches 

Total flood damage m Montana "a~ estimated at $55 nulhon Thirty hves 
"ere lost, 350 persons were InJUred, and about 8,700 persons were evacuated dur
mg 'the highwater period Damage m exces~ of $1 nulhon m Canada was 
1eported 

Thi-. report ha~ been p1epared to furmsh hydrologic data for detailed plan
mug Included a1e discu::.::.wn~ of antecedent hydrology and the meteorology 
of the &torn1, a descnpbon of the flood::,, mformatwn on flood damage, maps of 
pimcipal urban mundabon, flood profile&, discussiOn& of storage regulatiOn 
vtevwu-, floods, flood frequency, deposition and degradatiOn of stream channels, 
and detailed mformation of "tage, dt::.charge. and reservoir contents for the 
May-June periOd 

B1 



B2 FLOODS OF 1964 IN THE UNITED STATES 

INTRODUCTION 

Past 1 ecords ot peak flow, loss of Ide, and property damage were 
gten.tl) exceeded tn the brtef floods of June 1964In northwestern Mon
tan,t Streams tose raptdly follmnng preCipitatiOn of a..s much as 
14 nlChes Ill ,t :16-hour perwd on June 7-8 The melt of mountain 
..,no" contributed to the peak flows The flood area, whJCh hes along 
both stcles o± the Cm~tmental Divide, IS outhned In figure 1 

The 1 egwn o± lnghest runoff IS a rugged timbered nlOuntain area 
that, on the eastern front, rises abruptly from grassy glaciated plains 
and lm' foothills of about 4,500 feet altitude to the Continental Divide 
111 a chstancc of 20 to :10 miles Sheer chffs, hundreds of feet lngh, 
he 1ust east of the crest. The western slopes arc generally not as 
!:;tcep N mnm ous peaks of 7,000 teet to more than D,OOO feet altitude 
are tound throughout the entire mountau1 area Marias Pass, lying 
at the southern edge of Glacier N atwnal Park, has an altitude of 
.>,:2:Hi feet The pnnci pal !:;tl eams affected by the floods were the 
Dear born, Sun, Teton, and Manas RIVers In the M1ssoun RIVer basin; 
the Flathead Rn·er above Flathead Lake In the Columbia River basin, 
and the St ~!at), Belly, and Waterton RIVers In the Hudson Bay 
basin (fig 2) 

Thuty persons lost then hves, nearly all during the rapid use of 
-,beams on the mornmg o± J nne 8 Damage to transp01 tatwn facil
lttes accounted f01 mote than half of the total damage of $55 million. 

115° 113° 111° 109° 107° 

49° 

D WYOMING 
Flood area 

J!"'IGURE 1-Ale,l <..0\ e1ed by thiS 1eport 
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The amount of damage prevented by reservon storage and flood con
trol systems has been estimated to be greater than the damage actually 
caused by the flood 

The need for documentatiOn of thts outstandmg flood prompted 
an mteragency meetmg at Great Falls, l\1ont , on June 12 to arrange 
±01 the coor chnated gathering and exchange of hydrologic mforma
twn and Ito; presentatiOn 111 ct comprehensive and readily a.vallable 
report Tlus resultmg report mcludes discussiOns of antecedent 
hydrology and the meteorology of the Intense storm, a descriptiOn of 
the floods , InformatiOn on flood damage, maps of principal urban 
InundatiOn, flood profiles, discussions of storage regulatwn, previous 
floods, flood frequency, depositiOn and degradatiOn of stream chan
nels, and detmled InformatiOn of stage, discharge, and reservoir con
tents f01 the May-.T une perrod 
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ANTECEDENT HYDROLOGIC CONDITIONS 

The pumary cause of the record floodflows was the Intense lugh
' olume ram of .Tune 7-8, although antecedent streamflow, mountarn 
'-nowmelt, and abundant sml mmsture had some bearing Streams 
\vere still at lugh stages on June 6 In most of the mountain area because 
of snowmelt runoff and scattered rains of late l\1ay There was con
siderable snow cover m the hrgh mountarns and some snow Ill well
sheltered areas at slightly lower altitudes prwr to the heavy rains. 
Snow measurements and observatwns made after the flood IndiCate 
the net snowmelt contrl'butron to flooding from the higher moun tarns 
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may not have been highly significant. The rain-Induced snowmelt at 
shghtly lower altitudes and In shaded areas may have been a signifi
cant factor In some drarnage basins 

Sorl moisture "·as near field capacity In areas recently bared of snow 
and was presumably above normalrn the foothill areas because of cool 
"eather and above-average precipitatiOn In April and May The 
IneteorologiCal features of the storm of June 7-8 are coveredrn detail 
by the U S vVeather Bureau In a separate sectwn of the report 
( p B 16) Fr ve maJor factors affectmg antecedent conditions are 
discussed In the following sectiOns 

PRECIPITATION 

Precrprtatron durrng Jan nary to Aprrl 1964 was nearly equal to 
the 4-month normal for the standard periOd 1931-60, but that for May 
was nearly double the normal. The January-May monthly precipita
tion totals for 1964 and normals, shown rn par en theses, for srx Weather 
Buteau statwns are shown, In Inches, In the following table 

Weathm station Altitude 
(ft) 

Janua1y February March Apnl May 

Great Falls_------------------ 3,664 065 0 52 1 74 1 91 3 36 
(0 61) (O 74) (0 92) (0 98) (2 10) 

Gibson Dam _________________ 4,590 1 03 0 45 0 75 1 57 6 19 
(0 75) (0 63) (O 93) (1 28) (2 63) Summit_ _____________________ 5, 213 5 95 2 50 4 30 3 55 7 15 
(4 26) (3 54) (3 08) (2 78) (2 86) Babb 6NE ____________________ 4,300 0 15 0 26 0 93 1 91 5 61 
(0 80) (0 91) (1 06) (1 56) (2 58) 

West GlaciCr. _________________ 3,154 3 74 1 33 368 1 50 4 62 
(3 13) (2 42) (1 81) (1 87) (2 36) 

KalispelL _____________________ 2,965 1 24 0 50 1 26 060 2 56 
(1 37) (1 00) (0 60) (1 04) (1 97) 

The geneta1 snowfall of May 2-3 was the heaviest on record for May 
at Kalispell and Missoula and near record at Helena (US Weather 
Buteau, 1964) PrecipitatiOn In that storm ranged from about 2 to 
4 Inches There was httle preciprtatwn thereafter until May 27-29 
when significant amounts of rau1 fell along the summit and east of 
the Continental Divide The higher mountains may have received 
some snmv In the storm of May 27-29. There was httle or no rarn 
In .June until the storm of June 7-8, which IS treated Ill detail rn a 
sepruate sectwn Cumulative preCipi,tatwn at West Glacier In the 
Flathead Rnrer draumge basm, Summit on the Continental Divide wt 
~1arms Pass, and Gibson Dam and Great Falls In the Sun River 
dttunage fm May 1 to June 6 IS shown In figure 3 The daily pre
cipitntwn at Summit fm :March through ,J nne IS shown as a bar graph 
In the lower pa"flt of figure 5 
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FIGURE J -A.(cumulatwn of precipitation at four weathe1 ... tatwn~ l\Iay 1 to 
June 6, 1964 

TEMPERATURE 

Below-normal temperatures of March to May delayed the usual 
mountam <:>nm\ melt pattern As a result, many stleams "·ere at a 
lugh le,·el and there still "as ct significant amount of high-ctl'tltude 
sno\\ ''hen the Ill'tense I'<tlllS began The January-l\1ay mean monthly 
temperatures tor 19n-1- and departure ±rom n01mal, 111 parentheses, 
for s1x "\Veathet Bureau statwns In the mountain and foothill area 
are sho\\ n, 111 degrees Fahrenheit, 111 the follmnng table 
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Weather station Altitude January 
(ft) 

February March Apnl May 

Great Falls ___________________ 3, 664 287 33 0 26 9 42 3 548 
(+6 6) (+9 2) (-3 8) (-1 3) (+18) 

Gibson Dam __________________ 4,590 27 4 29 9 27 0 39 4 47 6 
(+4 7) (+54) (-2 6) (-0 3) (-0 6) 

SummiL __ ------------------- 5,213 21 0 24 1 20 9 32 8 40 8 
(+56) (+6 1) (-2 7) (-1 0) (-2 8) 

Babb 6NE __ ---------------- 4,300 236 30 2 22 4 36 7 46 2 
(+4 1) (+9 3) (-4 4) (-1 6) (-1 4) 

West GlaCier_ _________________ 3,154 275 277 288 39 1 48 8 
(+6 4) (+3 4) (-2 6) (-2 7) (-2 3) KalispelL ___________________ 2,965 24 6 23 9 27 9 40 7 49 7 
<+4 8) (-0 6) (-3 9) (-3 O) (-2 5) 

Temperatures of January and February had httle or no effect on the 
flood Although temperatures of early March were sufficiently lugh to 
melt much of the sno\v In the plains and the exposed foothill area, the 
March mean temperatures were genreally lower than those of the 2 
priOr months The below-normal temperatures of late March delayed 
the progress of mountau1 snowmelt and may have contributed to the 
above-normal sOil moisture that existed when the heavy rains began 
Daily maximunl and minimum temperatures for Gibson Dam, Babb 
6NE, and West Glacier are shown In figure 4 for April through June 
1964 These stations are In mountain valleys near the Continental DI
VIde The weather statiOn at Summit, on the Continental Divide, Is at 
a higher altitude ( 5,213 ft) than any other statiOn In the flood area. 
Daily mean and da1ly normal temperatures at Summit for March 
to June 1964 are shown on figure 5 w1th a graph of cumulative depa~
ture from 32° F The base of 32° for mean daily temperatures Is suffi
Ciently lugh to Indicate snowmelt conditions dunng parts of the day at 
tlus altitude and reasonably continuous melt at lower altitudes The 
relative coolness of the last half of Apnl and early May 1s very evident 

SNOW COVER 

Snow survey data are collected for their Index value In making fore
casts of volume runoff from mountain areas These surveys are made 
In mountmn areas where precipitatiOn data are not generally ava1lable 
The successive surveys made during the season supply data of accre
tion and depletiOn of the snowpack However, they cannot be more 
than an approxunate measure of the snow-water supply 1n a watershed 
at any given time because of wide vanatwns 1n snow cover due to alti
tude, orographic effects, and susceptibility to melt In general, the 
last regular sno\v surveys are made about May 1, subsequent data are 
too few to be fully representative Follmnng the flood, the S01l 
ConservatiOn Service, w1th the ~uss1stance of vanous Federal agencies, 
supervised the snow 'lurveys of June 16-18,1964 
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The locatwns of the snow courses are shown on figure 6 The I den
tificatwn numbers used are those assigned by the Sml Conser vatwn 
Service Table 1 hsts the average water equivalent of the snow at 

249-795 0-67--2 
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each snow course as determined by the monthly or semimonthly snow 
surveys made by many Federal, State, and private organizatiOns 
The water equivalents of the snow expressed as percentage of the 1943-
57 average, are given by watersheds, 111 table 2 

TABLE 1 -Water equwalent of snow, m mches, at selected snow courses by basms, 
March-June 1961,. 

[Figures m parentheses are 1943-57 average water eqUivalent of snow, m mches] 

Snow course Alt1-
tude March 1 Apnl1 May 1 May 15 June 1 June15 

I 
(rt) 

No Name 

Flathead River above Middle Fork Flathead Raver 

14A03 Hell Roarmg DIVIde _______________ 5, 770 238 35 8 
(26 9) (31 7) 

14A07 Weasel Divide ___ ------------------ 5,450 30 7 36 8 
(29 6) (33 4) 

Maddie Fork Flathead Raver 

13All Beaver Lake _____ ----------------- 5, 900 
13B12 Guns1ght Lake_____________________ 6,300 
13A05 Mar1as Pass ----------------------- 5, 250 

13A16 Mmeral Creek __ ------------------- 4,000 

17 9 
30 2 
12 0 

(17 4) 
18 4 

(20 4) 

22 8 
41 0 
16 4 

(20 3) 
22 8 

(23 9) 

South Fork Flathead Raver 

13A02 Desert Mountam ______ ------------ 5,600 12 2 
(14 1) 

13B13 Holbrook ___________________________ 4,530 9 8 
(9 9) 

13B02 Spotted Bear Mountam ----------- 7,000 113 
(14 8) 

13A10 Strawberry Lake ___________________ 5,600 32 2 
(33 7) 

13Bll Twm Creeks ___ ------------------- 3, 580 12 2 
(11 2) 

Swan River 

13B04 Fatty Creek ___ -------------------- 5, 500 
13B01 Trmkus Lake____________ _________ 6,100 

13B05 Upper Holland Lake__ _________ _ 7,000 

20 4 
35 3 

(36 3) 
280 

(28 4) 

17 2 
(16 6) 
13 8 

(10 1) 
17 3 

(15 6) 
44 8 

(42 5) 
16 0 

(10 6) 

26 6 
46 3 

(41 5) 
39 0 

(34 3) 

38 8 42 5 28 2 I 
(28 7) 
37 8 36 4 21 8 5 0 

(34 7) (31 4) 

30 9 -------- -------- --------
50 9 -------- -------- --------
16 6 -------- -------- --------

(15 7) 
21 0 -------- -------- --------

16 5 -------- 1 5 --------
(13 0) 

50 -------- -------- --------
(1 2) 
16 5 -------- -------- 0 

(12 6) 
53 6 -------- -------- --------

(40 0) 
9 8 -------- -------- --------

(0 8) 

28 0 -------- 11 8 --------
55 2 -------- -------- --------

(41 4) 
46 8 -------- -------- 20 0 

(36 8) 

Flathead R1ver below Middle Fork Flathead RIVer 

13B03 B1g Creek______ ______ ____________ 6, 750 

13A17 Camp Misery__________ _______ 6,400 
13B07 North Fork J ocko R1ver _ _ _ _ _ _ _ _ 6, 330 

35 6 
(36 6) 
37 0 
41 0 

(38 3) 

47 4 
(43 4) 
51 1 
53 3 

(44 4) 

51 6 -------- 48 4 --------
(48 4) (39 7) 
57 0 ------- -------- 38 0 
58 1 59 2 41 8 24 2 

(44 7) (28 1) 
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TABLE 1 -Water equwalent of snow, m mches, at selected snow courses by basms, 
March-June 1961,.-Contmued 

No 

13A03 

13A07 

13A06 

13A08 

I 
I 

Snow course 

Name 

Iceberg Lake __________ _ 

Mount Allen _____________________ _ 

P1egan Pass _______________________ _ 

Ptarmlgan _________________________ _ 

Altl-
tude March 1 
(ft) 

St Mary RIVer 

5,600 

5, 700 

5,500 

5,800 

Mar1as R1ver 

Apr1l1 May 1 May 15 Juno 1 June 15 

39 4 -------- -------- --- - -
(27 1) 
50 8 -------- -------- --------

(47 3) 
45 2 -- ----- ------

(38 4) 
46 6 

(37 8) 

13A151 Badger Pdss _________ -------------1 6,900 I 29 41 .39 61 46 41-------1-------1-------

Teton R1ver 

12A01 Frmght Creek ______ ------------- h, 000 112 15 2 19 b --- --------- 0 
(14 9) (17 4) 

12801 \\est Fork _______ ----------------- b, 000 9 4 14 2 18 3 -------- ------ ---- ---
(14 0) (17 7) 

Sun R1ver 

12B09 FlVe-BulL __ ----------------------- 5, 700 54 58 6 6 -------- -------- --------
(6 2) (7 5) 

12B07 Uoat Mount,un ____ --- 7,000 9 8 115 12 6 -------- ---- -- 0 
(10 7) (12 4) (9 2) 

12804 Wrong Creek __________ ----------- 5, 700 13 5 16 8 17 4 -------- ---- --- 0 
(14 8) (16 2) 

1280.3 Wrong Rldge __ ------ ------------- 6, 800 17 3 22 0 25 6 -- ----- ------- 2 6 
(20 4) (23 1) 

Others 

15C01 Hoodoo Creek ______________________ 5, 900 37 4 49 8 55 2 ------- -------- 18 3 
(46 0) (5.3 2) (46 9) 

13COJ Skalkaho Sumnut_ __ --------------- 7, 260 20 5 26 4 29 0 28 8 19 6 8 6 
(27 1) (25 8) 

141301 TV Mountam_ --- ------- ------- &,800 14 0 19 6 226 3 6 
(14 9) (19 0) (21 0) 

14C08 Tv.m L,tkes_ -- --- ----- -- J, 580 36 4 47 6 54 9 27 4 

T \BLE 2 - Wate1 equwalent of snow by dratnage basm, M a1 ch-J1me 1961,., as 
percentage of 191,.3-57 average 

D1amage basm March 1 Apnl 1 May 1 June 1 
----------------------------------- ------------,---
Flathead R1ve1 above M1ddle Fmk Flathead R1veL----------- 95 
M1ddle Fmk Flathead Rlvet___________________________________ 80 
South Fmk Flathead RlveL___________________________________ 93 
Swan RlVeL--------------------------------------------------- 98 
Flathead R1v01 below M1ddle Fmk Flathead R1ve'------------ 102 

Total Flathead Rlvm____________________________________ 95 
St Mmy R1ver _________________________________________________________ _ 
Ma11as, Teton, & Sun R1Ve1s (mcludes Manas Pass snow course)_ 80 

111 
89 

114 
112 
114 
110 

89 

121 
106 
151 
131 
118 
128 
121 
117 

133 
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P E. Farnes, Sml ConservatiOn Service, Snow Survey Supervisor 
for Montana (wntten commun), gave the following resume of snow 
cover 1n the flood area 

Snow -.urvey~ made near the first of March mdwated the water accumulated 
m the &now pack \\a& about f) percent below the 1943-57 U\ erage m the Flathead 
River dramage above Flathead Lake and 20 perC€nt below average m the Marms, 
Teton, and Sun River dramage& * * * Sno\\ -\\ ater equnalent near the first 
of April \\a'3 110 percent of a\erage m the Flathead [basm], and 89 percent of 
average m the Marta'>, Teton, and Sun Rner headwaterl:l Many courses at 
lugh ele\ atwn-., partiCulally m the Flathead Rivel clramage, showed mcreases 
of 10 to 14 mche& of water durmg March 

Durmg Apul 1964 there "a~ 'ery httle melt e\ en at lower elevatwns and 
almost all cour&e~ bhowed an mcrease 111 water eqmvalent durmg Apnl Many 
low f'le\ atwn cour'3e'3 had the highe&t May 1 water eqmvalent &mce record began 
A" of May 1, the water equn alent m the Flathead R1ver dramage 1s estimated 
at 128 percent of the 1043-[)7 a\ erage and that m the Mana&, Teton, and Sun 
RIver ell a mage<;; at 117 percent of that a' erage Very httle melt occurred to 
May 15 and the few higher com se& then measured showed mcreases m water 
equn alent Meltmg on a large ~cale began 111 nud-May, dropped off somewhat 
a week later, and resumed at a sustamed high rate m the last few days of May 
Saturated mountam soils and a npe snow pack contnbuted to the rapid response 
of streamflow to the heavy precipitatiOn of June 7-8 The snow-melt contributiOn 
to the peak flows was greatest on the west '3lopes of the Contmental D1v1de 
because of lleav1er &now cover 

The accumulatiOn and depletion of snow water IS depicted In figure 
7 for a few of the snow courses hsted 1n table 1 

I\:nowledge of the snow cover Immediately prwr and subsequent to 
the heavy rau1s of June 7-8 IS vague Streamflow records, presented 
111 a later discusswn, mdicate that a substantml amount of snowmelt 
had occurred In the lm,er and nnddle altitudes US GeologiCal 
Survey engmeets teported that there appeared to be httle melt of high
altitude snow 1n 'the Flathead River drainage basin as late as June 2. 
In the course of an aerml reconnaissance of June 11 1to appraise flood 
rlamage to stream gagmg statwns, one of the authors made some gen
eral observatwns of mountain snow covet when visibility permitted 
The highest mountains In the M1ddle Fork Flathead R1ver drainage 
basm had considerable snow cover and there was more extensive snow 
cover In the South Fork Flathead RIVer drainage basin The highest 
mountain peaks In the Dearborn and Sun R1ver drainage basins were 
largely snow coveted and some snow appeared to be newly fallen A 
bnef glimpse Into the Swdtcuu ent Creek draumge basin above Many 
Glacier gave the 1mpresswn of complete snow cover. Farnes and 
Cook ( 1964) noted that the mountain snowpack remannng on J nne 
16-18 was still above normal and could contribute to further flooding 
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FIGURE 7 -\Yate1 eqmvalent of &now at selected ~now cour~e& 

SOIL MOISTURE 

15 

June 

The sml mantle 1n most o± the mount<un area 1~ 1elabvely tl11n, and 
s01l m01sttue "as p1ob<1bly nea1 held capacity 1ust pum to the flood 
The w1desp1ead snow and rau1 of the first fe\v day~ of May, the general 
prevalence o± snow cover until about May 20, and substantial rains 
along and east of the Continental Dtvide on May ~7-29 support the 
<tssumptlon 

S01l-moisttue cttta :ne hemg eollectecl at De~e1t ~fountain near 
Couun, In the Flathead RIYm basm, and at Summtt, on the Continental 
Divide, by the Soil Conse1 V<lbon Service ( 1964) Soil-mOisttue con
tent m a p1 ofile depth of 54 mches fm the Dese1 t ~1ounhnn and Sum
nut statwns 1~ sho" n 111 the followmg table 
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Water content of soils (mches) 

Statton Period of record Field June 1 
capacity 

Normal Range of data 1964 
of record 

Desert Moun tam ________ 1957-59, 8 4 8 6 8 4-8 8 8 9 
1962-63 

Summit ________________ 195D-52, 6 5 5 8 5 4-6 1 6 1 
1957-63 

On July 1 the soil mmsture at these two statiOns was approximately 
normal 

The general rain and snow of May 2-3, and above-average precipi
tatiOn for May, probably resulted In at least normal soil mOisture In 
the foothill area before the June 7 storm 

STREAMFLOW 

Streamflow was well below average Ill the flood area priOr to winter 
and continued to be relatively low through May 1964. Monthly flows 
of the Marias River near Shelby for the months of January through 
May were 59, 54, 26, 31, and 81 percent, respectively, of the 1948-62 
a ,·erages The March flow was the second lowest for that month since 
1902 and the Apnl flow was the fifth lowest. Monthly flows of the 
Middle Fork Flathead River near West Glacier for the months of 
.January to May were 62, 55, 52, 42, and 84 percent, respectively, of the 
1948-62 averages. The March flow was the second lowest since records 
began In 1940 and the Apnl flow was the third lowest 

The 1964 daily discharge and 1948-62 approximate average daily 
flow of Middle Fork Flathead River near West Glacier for the periOd 
of March through June are plotted In figure 8 The three hydro
graphs of figure 9 Illustrate the same general discharge pattern east 
of the Continental Divide Further reference to figures 3, 4, and 5 
may be helpful In visuahzmg the effect of curent preCipitatiOn and 
temperature upon streamflow The greatei response of Middle Fork 
Flathead RIVer and Swiftcurrent Creek to the warmer weather that 
began about May 30 may IndiCate relatiVely greater areal snow cover 
In those basins at that time Moist soils, high streamflow, and substan
tial snow cover at high altitudes accentuated the effect of the Intense 
storm of June 7-8 
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FIGURE 8 -Discharge of Mtddle Fork Flathead River near West Glacier, 1\'larch 
to June 1964 

METEOROLOGICAL DEVELOPMENTS CONTRIBUTING TO 
THE FLOOD 

By R .A DIGHTMAN, US Weather Bmeau 

INTRODUCTION 

Any attempt to describe the meteorology of a storm of sufficient 
magnitude to produce the extremely heavy rains observed June 7-8, 
1964, along the north half of the Continental Drnde rn :Montana, In

volves the problem of describmg complex atmosphenc motwns and 
processes Large-scale motwns controllmg the ~1ontnna storm covered 
la,rge parts of the Northern Hemisphere Mednun-scale features Ill
eluded general 01ograpluc effects and wind p<t.ttetns near the surface 
Small-scale effects were local In extent (limited to small areas) and 
Included effects of wind channelmg In "dead-end'' mountain ntlleys, 
localmstabihty, and others In ne\Y of the many-faceted Importance 
of tlus storm and the resulting floods, these features w1ll be treatecl1n 
some detail 

The physical processes of the atmosphere that produce the upward 
an motwn wluch finally causes precipitatiOn are well kno"n They 
are summanzed In some detail In a lJ S 'Veather Bureau (1960b) 
tecluucal paper, and are_ covered In texts by Petterssen ( 1956), Hal
tmet and Martm (1957), and others. Accordmgly, this summary of 
storm meteorology IS hmitecl to brief descriptiOns of some of the 
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FIGURE 9---Discharge at selected gagmg statiOns east of the Contmental Divide, 
l\larch to June 1004 Number.;; m parenthe<;<e.;; conform wtth those m table 19 
and on figure 2 

atmospherrc processes Involved, to their InterrelatiOnships and dimen
siOns, and to an areal depiCtiOn o:f the resulting preCipitatiOn. For 
a more complete discussiOn o:f the physical mechanrsms Involved, use 
o:f the references at the end o:f this report IS recommended. 

SYNOPTIC FEATURES 

The clnnatic histoiy o:f Montana (US 'Veather Bureau, 1960a) 
pmnts to an annual ramy season :from about May 20 to June 30, dur
Ing whiCh nearly all the heavy east-slope rainstorms o:f record have 
occui red Obvwusly then, It Is during thrs 40-day perwd that general 
atmospheric conditiOns are most hkely 1to be :favorable :for producing 
rams m central Montana. Seasonally, by early June, the southern 
half of the United States has warmed much more rapidly than has 
no I thern Canada Circulatwns resulting :from this annual thermal 
grad1ent have lost httle o:f their late-Winter ·and early-sprrng energy 
by early .Tune, wlnle airmasses from southern latitudes (Gulf o:f 
Mexico sources 1n pa.rticular) may carry larger quantities o:f water 
ntpor than 1s possible earlier In the season at lower temperatures 
Meteorological developments o:f eady June 1964 fit this general 
pattern 
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At the begunnng of June 1964, moist air from the Gulf of Mexico 
"·as spreading nor.th and north-northwest. over the 'vestetn plains and 
central Rocky Mountains, carried northwaid on genetally southerly 
(from south quadtant) "Inds ahead of a senes of low-pressure centers 
m·er and 1ust east of the Continental Dtvtde Thts motst air, becom
Ing m\·oh·ed Inn series of slow-movmg but qutte energetic circulatiOns, 
en used the first half of tJ une 'to be very 'vet over much of the 
'Vest These and other larger scale features are discussed by DICkson 
(1D64) By the afternoon of June 7, when rains assocmted directly 
with the flood disaster started, the mrmass still carrying much of Its 
origmal Gulf of Mexico-source moisture "as entenng the nm~theast 
quadrant of a lmv-pressure area, wlnch centered over 'Vyoming but 
co\·ered most ot the Rocky Mountain area of the United States 
This cyclonic circulatiOn extended vertically tnto the upper levels of 
the troposphere, with the vortex at 500mb (millibar), about 18,000 ft 
msl (feet above mean sea level) and by 1700 hours, .June 7, was cen
tered 1ust northeast of Boise, Idaho 

Ry 1700 hours, .June 7, uun had become general over the affected 
:-uea Surface and 500-mb maps for that time are shown In figure 10 
The most 1mp01 tant large-scale features are the CirculatiOns, shown 
by these bvo nMps, mvolv1ng the strong westward tilt of the vortex 
between surface (about DOO mb) and the 500-Inb leYel, the tilt sug
gests flmv from easterly directiOns over north-central Montana This 
phenomenon was obsei Yed at dus tune at all levels to well above 500-
mb Dewpmnts neat ground surface were very htgh for the season, 
they ranged ±rom about 55°F In eastetn and centtal Montana to about 
60°F 111 northeast 'Vyoming and the Dakotas and IndiCated the high 
watet-\·apor content of the airmass PreCipitable wrutet (US 
"'\Venther But en u, 1061) from the surface to 500-mb had reached 1 09 
Inches ,tt Glasgo" and probably exceeded 1 mch ovet most of northern 
l\1ontmm north and east of Gteat Falls-a very latge amount for thts 
altitude ( 3,000--4,000 ft msl), latitude, and season 

All the ±eattues descnbed above "·ere Involved Ill the early phases 
of the storm and were magnified to a considerable extent by the fact 
that the observed easterly flow was travelmg upslope In the affected 
area-sharply upslope the last 10 miles 01 so JUSt east of the Rocky 
~1ountmn ndge Fm 1700 hours, .June 7, figure 10 (bottom) shows 
a well-defined cold fi ont at about 5° latitude north of the Canada-Mon
tamt bordet Tlns front entered the circulatiOn system late In the 
storm (figs 11, 12) with sigmficant effects, as "Ill be noted By 0500 
hotns, .Tune 8, exceedtngly heaYy rain had become general on the lngh 
eastern slopes along the Continental Dtvtde In the very hard lnt 
atea between Brownmg and West Glaciei, some of the heaviest rams 
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bat "est" at d tilt of 'ortex :-.tructure which ~~ as~oc1ated \Hth .1 deep flow 
of mOI-.t an from thP ea ... t over 1101 thern Montana 'Vmd-veloc1ty symbol 
'-haft-; are ouented w1th the "nHl dnecbon, each flag represents 50 knots 
each full barb 1ep1e~ent'- 10 knot~. and each half barb represents 5 knots 
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reached Into enough drainage area of the Middle Fork Flathead RIVer 
to produce the highest discharge rates on record for the Flathead 
RIVer at Columbia Falls and other points The physical processes 
Involved In the atmosph~re had changed very httle by the morning of 
June 8, but between sea level and the 500-mb level (fig 11) there was 
an even stronger westward tilt of the vortex than 12 hours ear her, tlus 
IndiCated that a deep and fairly strong easterly flow had persisted 
dunng the night Figure 11 (bottom) shows the cold front from the 
north entering the nothern edge of the area of heav1est rains. This 
cold front, as It moved southward, undoubtedly played a key role by 
Imparting an Important upward-motion component to the aumass 
during the last several hours of the storm, as well as sustaining the up
slope wind pattern In general, the rain ended about 4 hours earlier 
In the northern part of the storm near Brownmg and East Glacier, 
than In southern areas about 100 miles away near Gibson Dam and 
Augusta 

By 1700 hours, J nne 8, rains had ended In the flood area except for 
:t few hght showers By that time, the surface low-pressure center 
had moved to central South Dakota and Nebraska (fig 12, bottom) 
The primary Circulation at 500 mb (fig 12, top) had also moved east
ward, but with considerable weakening A new 500-mb low had 
appeared to the southwest over northern California These phe
nomenona had reduced the effectiveness of the easterly flow over 
north-central Montana early In the day; but as the easterly flow dimin
Ished, the cold ''"edge from the north continued to supply storm winds 
ft om the northeast and continued vertical hfting of the airmass and 
thus extended the duratiOn of heavy preCipitation by about 4 hours 

All Ingredients necessary for rain In the affected area were present 
.t large supply o£ relatively warm mmst air, hfting of this air by sev
eral methods, and large-scale atmosphenc motwns that sustained these 
overlapping effects for several hours The sustained vertical motion 
necessary to produce the rates of preCipitation observed In this storm 
may be estimated roughly by use of a method attnbuted to Fulks 
(1935), later modified and condensed by Petterssen (1956), Thomp
son and Colhns (1953), and others Assuming that (1) preCipitation 
l'ates were 0 50-1 00 Inch per hour (rates of 0 50-0 60 In per hr were 
actually measured on recorders at Summit and Gibson Dam), (2) the 
precipitating layer ''"as about 16,000 feet tluck ( 4,000-20,000 ft msl), 
( :1) the surface temperature was 50°F and decreased vertically at 
abont :i 8 °F per 1,000 feet (the saturated adiabatic rate at lowei 
levels) , and ( 4) the 1 ate of condensatiOn was a pprox1mately equal to 
the t.t.te of preCipttatwn, then vertical speeds from about 75 to 150 em 
pet ~ee ( cenhmeters per second) "ould be requned (Petterssen, 
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Pressure contour 
Shows altttude of 500 mtlltbar 

surface Contour tnterval 60 
meters Datum ts mean sea 
level 
---(-15)--

Lme of equal temperature 
Shows temperature of 500 mtlltbar 

surface Interval 5 degrees 
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FIGURE 11-The 500-milhbar surface (top) and sea-level pressure (bottom), 0500 
hours, June 8, 1964, after heavy ram had persisted about 12-16 hour& ove1 
flood headwaters Note (1) The advance to the arotlc front mto northern 
Montana, ( 2) The mamtenance of depth and strength of the flow of moist air 
from the east 'Vmd-velocity symbol shafts are onented w1th the wmd dire(
tlon, each flag represents 50 knots, each full barb represents 10 knots, and 
each half barb represents 5 knots 
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Shou,s temperature of 500 mtlltbar 
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FIGURE 12-The 500-nulhbal surface (top) and &ea-le,el rne...,~:.me (bottom), 
1700 houh, June 8 1964 By thi<; tune, ram..., had either ~topved 01 dummshed 
to light a-, tlw cold-front wedge effediYely (Ut off the low-le\ el fhm of moi~t 
.m f1om the e<h't 'Vmd-\ eloc1ty ~' mbol "haft~:. <111:• ouented with the wmd 
duectwn each flag 1epresent& 50 l~not'3 each full bm b 1ep1e<;ent<; 10 knots, 
and each half bar'b repre<;ent'3 5 knot..., 
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(1956). If we assume that winds Ill the preCipitating layer were 
cast<3rly at about 30 knots, air Involved would have to rise orographi
cally from about 4,000 feet to the average altitude of the Continental 
Divide Ill tlus area, or to about S,OOO"''feet-a rise of about 4,000 feet 
In about 20 statute miles The larg-est part of the lift could be 
expected at, or JUSt east of, the ndge· line, and this actually IS the 
locatiOn of the centers of heaviest storm preCipitatiOn If we use a 
hft of 200 feet per statute mile at a speed of 30 knots normal to the 
udge line, by Simple arithmetic, we arrive at an orographic compo
nent of 1 94 ft per sec (feet per second), or 59 em per sec. Orographic 
lifting was probably most strong In the lower few thousand feet of 
the preCipitating layer and was probably replaced, to an Indeterminate 
extent, by convectiOn Ill middle and upper parts of the layer. 

Orographic lifting therefore appears to have been an extremely Im
portant faotor In the rugged areas In the northern center of heaviest 
lain (fig 13), where lifting of 1,000 feet Is possible 111 less than 5 miles, 
the orographic lift component was undoubtedly greater than 59 em 
per sec and poss1bly exceeded 100 em per sec by a considerable margin 
Other factors contnbuting to upward motion Include vertical varuvtwn 
of vorticity advectwn, the Laplacian of temperature advectiOn, the 
Laplacian of the latent heat of condensatwn, and low-level friCtiOn ef
fects With an orographic lift of 60-100 em per sec to build upon, 
these factors could account for the lifting necessary for rmns with rates 
of up bo an Inch pm hour in the heaviest rainfall areas (fig. 13). 

Many of the n1ediun1-scale atmospheric processes and motiOns of tlus 
storm have been touched upon In preceding paragraphs Upslope, 
for example, sometimes IS considered io be medium scale; but In tins 
storm, It was part of large-scale motions on a front more than 100 
miles wide Vorticity, convergence, and InstaJbihty also were Im
portant paris of the general c1rculatwn Ill the heavy-storm area The 
general flow pattern of the atmosphere at lower levels IS shown In 
figure 14 The maps (depiCting winds at rubout 2,000 ft rubove the 
surface and at 5,000 ft msl at 1700 hours, June 7) show very clearly 
the traJectory of lthe airmass Involved In the storm The airmass 
moved northward, then westward over northern Montana Inlto the 
storm CirculaJtwn It was this Inoisture-laden air at the lower levels 
of ·the troposphere that fed t1he vertical motiOns Ill rthe storm centers 
The flow of water vapor was strong and steady In the early stages of 
the storm, but was cut off by the actwn of the cold frorut (figs 10, 11) 
In the storm's later stages. 

A few medmm-scale feaJtures require comment The channeling 
effect of mountain valleys, the angle of flow Incidence to mountain 
ridges, and Jthe effects of nearly parallel ridges almost normal to the 
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FIGURE 14 -Wmdflow a.t a1bout 5,000 feet above mean sea level (•top) and 2,000 
feet •above land ~urrace (bottom) mto Montana from the Gulf of Mexico at 
1700 h'ours, June 7, 1964 Wmd-velacity symbol shafts are oriented with the 
wmd directiOn , each full barb represents 10 knots, each half barb, 5 knob~ 
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general flow no doubt caused Important local Yarmtlons rn r:.unfall 
rates However, obser vatwns and measurements "ere not sensr'trve 
enough or were too sparse to detect such local ntrratwns wrth cer,tamty 
:Mac;;s uuntnll cut Yes tor se' eutl stnJ10ns "1thm the stoun's boundanes. 
but strll smne distance from the heavrest centers, show a ren1arkable 
steadrness rn the rates at wh1ch precrprtatwn accmnulated (fig 15) 
Thus, although the degree to which eac.h factor aCJted to produce 
preciprtatwn varied durrng the s~torm, the rntegrated effect changed 
httle durrng the prmCJpal 30-hour storm perwd 

The flood-prodncmg prectpttntron O\ er the Flathead Rrvet basm and 
other basms to the west of the Continental Divrde appeals to lun e 
exceeded the magmtudes tha1t can be accounted for by the drift, with 
the wrnd, of snow and uun formed m the risrng mr aibove the eastern 
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FIGURE 15 -Ma-,.., cune~ orf accumukttion of p1eup1tatwn w1th t1me f1om Ie
cordmg prec1p1tatwn gages m ( 01 on edge of) storm area, June 7-8, 1964 
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slopes, though no calcuhtJbons have been made to confirm this. It IS 
surnused that tins heavy lee-side preCipitatiOn was, In part, •the result 
of convective cells, which "ere set off 'by ~the windward hft but winch 
sloped wJJth the wind and extended to the lee side This concept IS 
depicted schem,atiCally In figure 16 

RAINFALL PATTERN 

With t:Jhe mOist easterly flo" Impinging upon the eastern slopes 
along the Continental Divide where the orographic lift was large and 
steady, Jot should not be surprismg that .the area of heaVJest rains was 
along or JUSt east of the divide ridge for a north-south distance of more 
than 100 miles ':Dhe Impact of the storm was staggering (the magni
tude of the resulting flood disaster IS covered elsewhere 1n tins report) , 
determination of precipitatiOn amounts was delayed several days be
cause of disrupted travel facilities and communiCatiOns. With co
operation from U S Army Corps of Engineers, Bureau of Reclama
tion, U.S. ForeSt Service, U.S. Geological Survey, and US Weather 
Bureau, a survey of the area was conducted during the week of 
June 15 to find sources of preCipi•tatiOn Ineasurements which nnght 
help to reconstruot the storm and to outline the areas of heaV1est rain-

A1r mot1on 

EXPLANATION 

Trajectory of snowflakes and 
ramdrops 

Ground profile 

Boundary of updraft cell 
Imbedded m general 
cloud mass 

FIGURE 16 -Ooncept of a precipitatwn-relea&mg updraft cell that IS formed on 
a "mdward ~lope and leans Wl'th the wmd Upper part of cell hes 'above lee 
'alley 
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fall Hundreds of good-quahty measurements were reported How
ever, the scarcity of observers severely limited Information for the 
mountain areas where vhe heaviest precipitatiOn occurred Through 
the generous help of •the Canada Department of Agriculture, Regina, 
Saskatchewan, about 200 measurements were made available for the 
southe111 Alberta area of the storm All these measurements are hsted 
Ill ta!bles 3, 4, 5, and 6, and were used In preparing the Isohyetal cha.rt 
for the stonn (fig 13) 

Table 3 hsts preCipitatiOn 1neasurements from regular weruther ob
serving statrons, table 4 hsts supplementary reports from privately 
owned gages or other receptades, table 5 conhuns precipitatiOn data 
from the Canada Department of Agriculture and the Canada Depart
ment of Transport measurements, table 6 gives amounts of precipita
tion, taken hourly, some of which are shown graplncaJly In figure 15 
Most of these amounts were plotted an~ us~d Ill locating Isohyets. 
The heavy-precipitatiOn centers were very well located but their mag
Illtude and extent are pavtly based upon peak stream discharges of 
500 cfs per sq m1 or more and several precipirt:atwn measurements of 
10 Inches or more The a1titude of the freezing level remamed lngher 
than mountain ridges throughout the storm area, and the effect upon 
snowmel't runoff was an 1mpovtant consideration It appears thUJt 
the snow1nelt contnbuti·on to peak discharge -was probably minor In 
the hardeSt lnt areas 
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TABLE 3 -P1ec~p~tatwn, m mches, at US Weather Bureau gages, storm of June 7-8, 
1964 

[(A) mdiCates 6-hr-reportmg statwn, 24 hr begms at 0500 hr (R) md1cates recordmg ram gage statwn, 
24 hr ends at 2400 hr] 

Prectpttat wn collected on- Total 
prectptta-

County and statwn June7 June8 twn 
Cascade County 

Cascade 5 S ______________________________ _ 1 12 1 95 3 07 
Cascade 20 SSE ___________________________ _ 58 1 42 2 00 
Great Falls WB Airport (A) ________________ _ 2 02 1 33 J 35 
Kmgs Hill ( R) ____________________________ _ 77 1 36 2 13 
Millegan ( R) ______________________________ _ 
Power 6 SE _______________________________ -

67 52 1 19 
01 J 70 371 

Sun River 5 SW ___________________________ _ 93 2 54 3 47 
Ulm 8 SE (T1 uly) _________________________ _ 68 2 28 2 96 

Chouteau County 
Brady (Aznoe) ____________________________ _ 46 1 92 2 38 
Fort Benton ______________________________ _ 18 2 76 2 94 
Fort Benton 20 N (R) _____________________ _ 92 1 69 2 61 
Geraldine _________________________________ _ 26 2 85 3 11 
Highwood ( R) ____________________________ _ 
Highwood 7 NE ___________________________ _ 

69 2 52 J 21 
1 78 2 06 3 84 

Lorna 1 WNW ____________________________ _ 34 99 1 33 
Lonesome Lake ___________________________ _ 23 81 1 04 
Shonkin 7 S _______________________________ _ 53 4 99 5 52 

Fergus County 
Denton ___________________________________ _ 84 2 43 3 27 
Hilger ____________________________________ _ 
Lewistown FAA Airport (R) ________________ _ 

53 1 62 2 15 
1 12 1 86 2 98 

Fla.thea.d County 
Creston __________________________________ _ 51 1 80 2 31 
Hungry Horse Dam ________________________ _ 
Kalispell WB Airport (A) ___________________ _ 

58 2 22 2 80 
64 1 17 1 81 Klla _____________________________________ _ 41 1 00 1 41 

Olney 1 SE _______________________________ _ 1 49 31 1 80 
Pleasant Valley 4 SE _______________________ _ 
Summit ( R) ______________________________ _ 

22 88 1 10 
78 7 31 1 8 09 

West Glacier ______________________________ _ 47 3 47 3 94 
Whitefish 5 NW ___________________________ _ 63 3 11 3 74 
Polebndge ________________________________ _ 

Glamer County 
58 2 02 2 60 

Babb 6 NE _______________________________ _ 1 06 2 97 4 03 
Browmng ( R) _____________________________ _ 
Cut Bank Airport (R) ______________________ _ 

2 03 .5 65 2 7 68 
82 2 29 3 11 

Del Bomta _______________________________ _ 78 2 93 3 71 
East Glame1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______________ _ 1 15 6 80 7 95 
Santa Ibta 14 N ___________________________ _ 41 2 62 3 03 

Gramte County 
Drummond AviatiOn (A) ___________________ _ 70 79 1 49 
Philipsburg ranger station ___________________ _ 

Judith Basm County 
10 1 44 1 54 

Hobson __________________________________ _ 90 2 85 J 75 
Moccasm expenment statiOn ________________ _ 2 10 1 70 3 80 
Raynesford 1 W ___________________________ _ 60 f) 17 5 77 
Stanford 2 NE ____________________________ _ 95 2 85 3 80 
Utica 11 WSW ____________________________ _ 68 3 39 4 07 

Lake County 
Bigfork 10 S ______________________________ _ 64 2 20 2 84 
Polson Airport_ ___________________________ _ 43 2 50 2 93 
Polson Kerr Dam __________________________ _ 73 1 70 1 43 
St Ignatius _______________________________ _ 84 2 56 3 40 
Swan Lake (R) ____________________________ _ 24 3 44 3 68 

See footnotes at end of table 
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T \BLE 3 -Prectpttatwn, tn mches, at US Weather 13U1ea1t gages, stmrn of June 7-8, 
1964-Contmued 

[(A) md1cates 6-hr-reportmg station, 24 hr begms at 0500 hr (R) md1eates recordmg ram gage statwn, 
24 hr ends at 2400 hr] 

County and statwn 

Lewis .1nd Clark County Augusta __________________________________ _ 
Augusta 11 WNW _________________________ _ 
Austm 1 W _______________________________ _ 
Canyon Cieek _____________________________ _ 
Canyon Ferry power house __________________ _ 
Gibson Dam ______________________________ _ 
Helena 6 N _______________________________ _ 
Helena WB Airport ________________________ _ 
Holtm Dam _______________________________ _ 
Lmcoln 14 NE ____________________________ _ 
Lmcoln ra.ngCI station ______________________ _ 
Marysville ________________________________ _ 

Liberty County 
Tiber Dam _______________________________ _ 

Lmcoln County 
F ortme 1 N _______________________________ _ 

Meagher County 
Fort Logan 3 ESE _________________________ _ 
Lennep 5 SW _____________________________ _ 
Martmsdale 3 NNW _______________________ _ 
White Sulphur Sprmgs _____________________ _ 
White Sulphur Sprmgs 10 N ________________ _ 

Missoula County 
Missoula WB Airport ______________________ _ 
Missoula 2 WNW _________________________ _ 
Seeley Lake ranger station (R) ______________ _ 

Pondera County 
Conrad ___________________________________ _ 
Dupuyer ( R) _____________________________ _ 
Vaher ____________________________________ _ 

Powell County 
Deer Lodge J W ___________________________ _ 
Elliston __________________________________ _ 
Ovando 1 S W _____________________________ _ 
Ovando 7 WNW __________________________ _ 
Silver Lake _______________________________ _ 

Sanders County 
Lonepme 1 WNW (R) _____________________ _ 

Teton County 
Blackleaf _________________________________ _ 
Bynum 4 SSE _____________________________ _ 
Choteau ( R) ______________________________ _ 
Dutton 6 E (R) ___________________________ _ 
Fairfield __________________________________ _ 
Pendroy __________________________________ _ 

Toole County Ethridge _________________________________ _ 
Galata 16 SSW ____________________________ _ 
Shelby Airport ____________________________ _ 
Sweetgrass ________________________________ _ 

1 24 hr, 1700 hours to 1700 hours 
2 Manual gage total, 8 05 mches 

Prectpttatwn collected on- Total 
prectptta-

June7 JuneS tzon 

0 97 J71 4 68 
2 J9 4 08 6 47 

41 1 64 2 05 
37 ] 72 2 09 
31 87 1 18 

1 01 7 80 8 81 
25 77 1 02 
.54 49 1 03 
61 1 49 2 12 
73 3 74 4 47 
22 2 27 2 49 
25 2 97 3 22 

31 1 62 1 93 

69 68 37 

78 86 1 84 
36 1 49 1 85 
44 1 16 1 60 
50 1 23 1 73 
64 68 1 32 

55 1 10 65 
40 1 47 1 87 
70 55 1 25 

20 3 59 3 79 
55 4 48 6 03 
33 4 50 4 85 

03 1 07 1 10 
50 2 05 2 55 
18 1 02 1 20 
1() 87 1 06 
00 1 63 1 63 

40 1 83 2 23 

1 24 4 70 5 94 
53 4 12 4 65 

1 14 3 89 5 03 
83 1 88 271 
62 .5 76 6 38 
12 5 26 5 38 

2 05 1 70 3 75 
32 2 91 3 23 
38 2 70 3 08 
46 2 52 2 98 



NORTHWESTERN MONTANA, JUNE 1964 B31 

TABLE 4 -Supplemental p1 ectpttatwn data from prwately owned gages, or other 
receptacles, storm of June 7-8, 1961,. 

LocatiOn 

Section 

I 
Town-~ sh1p Range 
north 

8 _______________________ _ 
22 ______________________ _ 
4 ___________ ------------
20 ______________________ _ 
24 ______________________ _ 

28 _______ ----------------{> ________________________ _ 
23 _______ ----------------&& ______________________ _ 
20 _________________ ..,_ ____ _ 

9_ -----------------------25 ______________________ _ 
!_ _____________________ _ 

13 __ - --------------------
15_ ----------------------
21_ _____________________ _ 

27-----------------------
20_ ----------·-----------25 ______________________ _ 

35 ----------------------

21_ ----------------------
7------------------------
11_ ----------------------
12_ ----------------------32 ______________________ _ 

Great Falls _____________ _ 

26_ ----------------------22 ______________________ _ 

33_------ ----------------
21_----------------------

26_ ----------------------
31_--- -------------------
7------------------------29 ______________________ _ 

19_ ----------------------

8_ -----------------------Cascade ________________ _ 
30 ______________________ _ 
18 ______________________ _ 

35_ ----------------------
11_ _____________________ _ 
8 _______________________ _ 

27-----------------------4 ______________________ _ 

19_-- --------------------&4 ______________________ _ 
12 ______________________ _ 

35 ______________________ _ 
JO ______________________ _ 
&!_ _____________________ _ 
J4 ______________________ _ 
8 _______________________ _ 

3 ____ -------------------
27-----------------------28 ______________________ _ 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

21 
21 
21 
21 
21 

21 
21 
21 
20 
20 

20 
20 
20 
20 
20 

20 
20 
19 
19 
19 

19 
19 
19 
19 
18 

18 
18 
18 
18 
18 

1& 
1{> 
1{> 
15 

27 
26 
26 
25 
25 

25 
25 
25 
24 
24 

24 
24 
24 

lE 
lE 
2E 
2E 
2E 

3E 
4E 
4E 
4E 
5E 

2W 
2W 
lW 
3E 
3E 

3E 
3E 
4E 
3W 
2W 

lW 
2W 
2W 
2W 
1E 

4E 
4E 
3W 
2E 
4E 

4E 
4E 
5E 
7E 
2W 

lW 
1W 
2E 
4E 
4E 

2W 
2E 
5E 
7E 

10 E 
9E 
10 E 
3E 
6E 

7E 
8E 
14 E 
3E 
5E 

6E 
6E 
7E 

PreClplta
twn 

(mches) 
Type of gage EvaluatiOn 

of record 

Cascade County 

4 8 Glass tube __________________________ Fair 
4 9 _____ do ______________________________ Good 
6 0 _____ do ______________________________ Fair 
5 25 _____ do _______________________________ Good 
4 0 _____ do ___ --------------------------- Do 

4 75 _____ do_______________________________ Do 
4 1 Wedge type_________________________ Do 
4 1 Rectangular------ __ ---------------- Do 
4 0 Glass tube__________________________ Do 
3 6 _____ do______________________________ Do 

4 3 _____ do______________________________ Do 
3 8 _____ do _____________ ----------------- Fair 
2 5 _____ do_______________________________ Do 
6 3 _____ do ______________________________ Good 

J 5 Stra1ght-s1ded bucket_-------------- Fair 

4 0 Glass tube __________________________ Good 
4 25 _____ do ____ -------------------------- Fair 
3 65 _____ do ____ -------------------------- Good 
55 _____ do______________________________ Do 
4 0 ____ do_______________________________ Do 

4 5 Coffee can ___ ----------------------- Fair 4 7 Glass tube __________________________ Good 
4 1 _____ do ___ --------------------------- Do 
4 2 _____ do_______________________________ Do 
3 85 Wedge type_------------------------ Do 

3 65 Varwus_____________________________ Do 
4 8 Glass tube__________________________ Do 
3 5 Wedge type _________________________ Fair 
3 5 -------------------------------------- Good 4 7 Glass tube__________________________ Do 

3 2 -------------------------------------- Fair 
4 4 Glass tube_------------------------- Good 
3 94 -------------------------------------- Do 
3 2 Glass tube__________________________ Do 
50 Wedge type_________________________ Do 

3 5 Glass tube__________________________ Do 
5 5 _____ do _______________________________ Fair 
3 0 _____ do ------------------------------ Do 
J 25 _____ do_____________________________ _ Good 
3 5 Glass tube__________________________ Do 

4 00 Wedge type_________________________ Do 
2 20 _____ do_______________________________ Do 
3 9 Glass tube _________________ -------- Do 
J 80 Wedge type_________________________ Do 

Chouteau County 

1 68 Glass tube ___ ----------------------- Good 
3 5 _____ do_______________________________ Do 
2 75 _____ do_______________________________ Do 
3 75 _____ do _______________________________ Fair 
2 3 _____ do _______________________________ Good 

3 2 
2 5 
0 7 
3 90 
3 0 

3 0-3 2 
3 4 
3 0 

_____ do ______________________________ _ 
_ ____ do ______________________________ _ 
_____ do ____ --------------------------_____ do ______________________________ _ 

Do 
Do 
Do 
Do 

Fa1r 

Glass tube__________________________ Do 
_____ do_______________________________ Good 
_____ do_______________________________ Do 
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TABLE 4 -S'upplemental prec~p'datwn data from prwately owned gages, or othe1 
receptacles, storm of June 7-8, 1964-Contmued 

LocatiOn 

SectiOn 

I 
Town-~ shiP Range 
north 

PreCipita
tiOn 

(mches) 
Type of gage EvaluatiOn 

of record 

Chouteau County-Contmued 

15_ ----------------------25 ______________________ _ 

36 ______________________ _ 

30_- ---------------------5 _______________________ _ 
30 ______________________ _ 
33 ______________________ _ 

Ft Benton _____________ _ 
9 _______________________ _ 
33 ______________________ _ 

7 ____ _ 

32 ______________________ _ 

6 _____ ------------------
15_ --- ------------------26 ______________________ _ 

7------------------------
18.----------------------
18.----------------------
26 ___ ------------------

26_ ---------------------
22 __ ----------- --------
7.-- --------------------
& ____ ------- -----------
2 ___ --------------------

21_ __ --- --------- ----
12_-- --- - -- --- --
29 ______________________ _ 
J -- - -- -- ----27 __ _ 

2& ___ -------
&!_ ______ - ---- --------
28 _________ -------------
15_-- -- -- -- ---------
17----------------------

14_-- ---------- - - -
18_-- -- ------- ----- ---
29___ -------- - - ----
21_ __ ------ ------- -
Moore .. _____________ _ 

11_ __ - -- ----------
11_-- -- ----- ----- -----
17----- ----------------
1.3 ____ -- ----- ---------
Uarmll _______________ _ 

h ______ - --- - --------
23 ___ - --
28_ -- --- -- ----------
Lake McDonald ____ _ 
Apgar_ ______________ _ 

23 3E 
23 3E 

23 3E 
23 5E 
23 6E 
23 6E 
23 7E 

23 8E 
23 10E 
23 llE 
22 6E 
22 7E 

22 7E 
22 9E 
21 7E 
21 9E 
21 12 E 

21 14 E 
20 8E 
20 9E 
20 12 E 

19 12E 
19 13 E 
19 15 E 
18 13 E 
18 14 E 

18 15 E 
18 21 E 
18 21 E 
18 23 E 
17 15 E 

17 18 E 
16 16 E 
16 18 E 
16 23 E 
15 16 E 

15 17 E 
15 19 E 
15 21 E 
15 22 E 
14 16 E 

14 19 E 
14 21 E 
14 21 E 
12 24 E 
11 16 E 

J7 22 \'v 
35 21 w 
JJ 20 w 
J3 18 w 
32 19 w 

4 25 Wedge type _________________________ Good 
4 4 Glass tube__________________________ Do 

4 35 -------------------------------------- Do 
5 35 Glass tube__________________________ Do 
J 4 _____ do_______________________________ Do 
3 5 _____ do ___ --------------------------- Fair 
4 0 _____ do_______________________________ Good 

3 55 _____ do_______________________________ Do 
2 7 _____ do _______________________________ Fair 
1 9 _____ do _______________________________ Good 
3 8 _____ do_______________________________ Do 
4 10 _____ do_______________________________ Do 

3 6 
50 
3 8 
6 5 
3 5 

3 0 
3 0 
4 2 
4 10 

_____ do ______________________________ _ 
_____ do ______________________________ _ 
_____ do ______________________________ _ 

Glass tube. ________________________ _ 

_____ do ______________________________ _ 
_____ do ______________________________ _ 
_____ do ______________________________ _ 
_____ do _______ ----------------------

Do 
Do 
Do 
Do 
Do 

Do 
Do 
Do 
Do 

Fergus County 

3 5-4 0 
3 7 
4 1 
J 5 
3 75 

3 5 
1 9 
4 10 
1 65 
3 85 

Glass tube ________________________ Fair 
Rectangular_________________________ Do 
Glass tube ____ -------------------- Do 

_____ do ... --------------------------- Good 
Wedge type _________________________ Fair 

Glass tube _________________________ Good 
____ do_______________________ _ _____ Do 

____ do___________________________ Do 
____ do____ _______________ _________ Do 
____ do___ ____________ _____________ Do 

2 5 ____ do ______________ --------------- Do 
4 82 _____ do___________________________ ___ Do 
3 4 ____ do ____________ ----------------- Do 
1 25 ____ do ________________ ------------- Do 
4 0 Rectangular.________________________ Do 

3 8 
4 0 
7 25 
J 5 
4 J2 

5 5 
3 5 
59 
2 0 
J 5 

Glass tube. ______________________ Fa1r 
_____ do ____ -------------------- _____ Good 
---------------------- _______________ Do 
Glass tube ___ ------------- ________ Fmr 
Wedge type _______________________ Good 

Glass tube____ _______ _____________ Do 
_____ do________________ __ ___________ Do 

Glass tube _______________________ Good 
____ do______________________________ Do 

Flathead County 

J 25 
3 18 
2 25 

10 0 
J 51 

Tobacco can ________________________ Fa1r 
8-m st,mdard ram gage __ ---------- Good 

____ do.------------------ ______ ___ Do 
5-gal paiL ______________ ----------- Fair 



NORTHWESTERN MONTANA, JUNE 1964 B33 

TABLE 4 -Supplemental prectpttatwn data from prwately owned gages, or other 
receptacles, storm of June 7-8, 1964--Contmued 

Location 

SectiOn 

,-I T-ow-n--.,..-~ ---1 Pr~~ci'?{ta-
(mches) 

shiP Range 
north 

Type of gage EvaluatiOn 
of record 

31_ _____________________ _ 

16_ ----------------------
8 ___ --------------------
.36 _____________________ _ 

28 _____________________ _ 

12_ ----------------------
20 _______________ -------
5 __ -- ------------------
li ______________________ _ 
g _______________________ _ 

3 _______________________ _ 

l_ __ --------------------

21_ _____________________ _ 
23 ______________________ _ 

Duck Lake _____________ _ 
J2 ______________________ _ 
21_ _____________________ _ 

14_-- --------------------.3 _______________________ _ 

1J_- ---------------------
30 ___ -------------------

8 ______________________ --
9 _______ ------- - - -----
11 ------------ - ------

18 _______ ----------------6 _______________________ _ 

~:::: -::::::::::::::::::1 

5 ----- -----------------
24_- ---------------------
3 ____________ ----- -----
12_- ---------------------
l_ ______ ---------------

7 - --------- ----------
.35_ ---------------- ----
27_- ---- ----------------
25_-- --------------------
5 ____ -------------------

17---- - ----------------
19 ----------------------
2_- ---------------------
12_ -------------------
i -----------------------

Flathead County-Contmued 

Jl 21 w 
30 20W 
30 19 w 
29 19 w 
27 20W 

27 19 w 
27 13 w 
26 20 w 
26 19 w 
25 19 w 
25 15"" 
24 19 w 

J7 16W 
37 14 w 
37 14W 
36 14 w 
36 14W 

36 13W 
36 12W 
35 16W 
33 9W 
J3 7W 

33 5W 
32 13W 

32 12W 
32 12W 
32 5W 

31 
12 '" 31 8W 

65115 w 14W 

18 8E 
18 8E 
18 9E 
18 9E 
18 10 E 

18 10 E 
18 llE 
17 9E 
17 lOE 
16 8E 

16 9E 
16 13 E 
16 14 E 
15 12 E 
15 13 E 

2 40 Glass tube __________________________ Good 
3 40 8-m standard ram gage_____________ Do 
3 13 _____ do______________________________ Do 
4 5 3-X6-m______________________________ Do 
2 42 8-m standard ram gage_____________ Do 

4 0 
5 55 
2 5 
2 4 
J 0 

4 49 
3 6 

Gallon can_-------------------------
8-m standard ram gage ____________ _ 

Glass tube ___ ------------------ ____ _ 
____ do _____ -------------------------

8-m standard ram gage ____________ _ 
6-m plastic ____ ---------------------

Do 
Do 
Do 
Do 
Do 

Do 
Do 

Glacier County 

+6 5 
4 8 

6 0 
7 40 
729 

50 
6 0 
5 5 
4 5 
4 2 

53 
145 

9 0 
10 O+ 
4 9 

110 
4 5 

Bucket, slopmg sides _______________ _ 
Bucket, 11-m dmm, straight rough 

sides 
Glass tube ___ -----------------------Wedge type ________________________ _ 

_ ____ do __ ----------------------------

Fmr 

Good 
Do 
Do 

BarreL ______ ---------------------- Fair 
Coffee can, 6-m deep ________________ Good 
USGS tippmg bucket_______________ Do 
5}~-m glass tube____________________ Do 

_____ do_______________________________ Fair 

50-gal drum __ ----------------------- Fair to 
good 

5-gal paiL ___________ -------------- Good 
35-gal oil drum _____________________ Fair 
6-m glass tube ______________________ Good 

5-gal bucket_________________________ Farr 
6-m glass tube_____________________ Good 

Gramte County 

1 65 I Glass tube ___________________ ----1 Good 
1 60 _____ do ___________ ------------------ Do 

Judith Basm County 

3 5 Glass tube _ ------------------------ Fair 4 8 _____ do _____________________________ Good 
2 9 _____ do _________ --------------------- Fair 
4 o _____ do______________________________ Good 
4 5 2-lb coffee can____________________ __ Do 

4 0 Glasstube ______ ------------------- Fair 
50 ____ do________________________ ______ Do 
50 _____ do __ --------------------------- Do 
4 9 _____ do ___ ------------------------- Do 
6 0 _____ do___________________________ __ Do 

7 25 _____ do ________ ---------------------- Good 
4 5 _____ do _______________________________ Fair 
3 6 _____ do ______________________________ Good 
4 5 ____ do_______________________ _ _ _ Do 
4 05 Glass tube, 1-16X-m________________ Do 



B34 FLOODS OF 19 6 4 IN THE UNITED STATES 

TABLE 4 -Supplemental prec~p1-tatwn data from prwately owned gages, or othe1 
receptacles, storm of June 7-8, 1964-Contmued 

LocatiOn 

----------------~~-T-o_W_I-1-~~------I p~~!~k~-
Sectwn ship Range 

north 

Type of gage Evaluation 
of record 

14_-- ------- ------------24 ____________________ --
12_- --------------------
28_ -------- ------------

8 __ ------ --------------
19_-- --------- ----------
1_ ------------ ---------

20 ____ ------------------30 ______________________ _ 

29 - - --------------- --
3_ --------------- ------
19_- -- --------- --------

2.-----------------------
9_ ----------------------
21_- ---------------------
33-----------------------
15_ ----------------------

4_ -----------------------
29-----------------------

31_ ----------------------
27-----------------------
35- ----------------------23 ______________________ _ 
12-----------------------

13_ ---------------------
.35-----------------------
8_ -----------------------
8.-----------------------
20_--- -------------------
.35 ______________________ _ 
(:) _______________________ _ 

5_ -----------------------
4_ -----------------------
28_ ----------------------
.32 ______________________ _ 

13_ ----------------------
24_ ----------------------
7------------------------
20_ ----------------------

1_ -----------------------
4_ -----------------------
4_ -----------------------30 ______________________ _ 

4_ -----------------------

~g-----------------------1 -------------------------25 ______________________ _ 

4.-----------------------

Judith Basm County-Contmued 

15 14 E 
14 12 E 
14 13 E 
14 15 E 
14 15 E 

13 12 E 
13 14 E 
12 14 E 

26 19W 
25 20W 
25 19W 
24 21 w 
24 21 w 
24 19W 
24 19 w 
24 19W 
24 19 w 
2.3 19 w 
22 19W 
22 17W 

4 2 Glass tube __________________________ Good 
5 75 _____ do______________________________ Do 
4 3 ___ .do______________________________ Do 
6 0 _____ do______________________________ Do 
7 0 _____ do_ ---------------------------- Fmr 

4 5 _____ do _____________ ---------------- Do 
4 6 _____ do _________ -------------------- Good 
3 5 _____ do. __ ------------------------- Fair 

Lake County 

2 75 
2 97 
2 35 
3 00 
3 25 

I \\'edge type____________________ Good 

Glass tube _______ ----------- ------

4 0± Wedge type_________________________ Do 
3 6 _____ do_______________________________ Do 
4 5± _____ do_______________________________ Do 
4 2 _____ do_______________________________ Do 
3 5 _____ do_______________________________ Do 

140 
2 2 Pail, slopmg sides __________________ _ 

Fair 
Do 

Lewis and Clark County 

22 8W 
21 8W 
21 7W 
20 lOW 
20 8W 

20 8W 
20 7W 
20 5W 
20 4W 
19 8W 

19 8W 
19 8W 
19 8W 
19 8W 
19 7W 

19 7W 
18 8W 
18 7W 
18 6W 
17 6W 

16 6W 
16 5W 
15 7W 
15 3W 
14 2W 

3.3 14 E .33 5 E 
33 5 E 
31 4 E 

8 0 
(J 47 
5 1 

10 0 
6 1 

6 0 
5 75 
50 
7 4 

12 75 

8 3 
1.3+ 
11 25 
10+ 
58 

5-gal paiL__________________________ Fair 
8-m standard ram gage __ ----------- Good 
Glass tube __________________________ Fair 

_ _______ ______ _ _ __ _ _ _ ___ ___ ____ __ _ ___ _ Do 
Glass tube__________________________ Do 

Rectangular ___ --------------------- Do 
Glass tube __________________________ Good 

____ .do _______________________ -----___ Do 
____ .do ___________________ --------____ Farr 
____ .do ____________________ ------ _ __ _ Good 

____ .do_______________________________ Do 
Coffee can __ ------------------------ Fair 
Glass tube ____________________ ---___ Do 

____ .do _________________________ -----_ Do 
____ .do_______________________________ Good 

8 0 _____ do __ ---------------------------- Fmr 
8 o _____ do_______________________________ Do 
5 5 2-lb coffee can_ -------------------- Do 6 0 Glass tube __________________________ Good 
4 5+ _____ do_______________________________ Poor 

6 1 _____ do _______________________________ Good 
4 3 _____ do_______________________________ Fair 
8 0 5-gal can_-------------------------- Good 
1 97 8-m standard ram gage __ ----------- Do 
3 8 Glass tube __ ----------------------- Do 

Liberty County 

1 4 
85 

0 8 
1 8 I 

Funnel gage-------------------------1 
Wedge type ___________ ------------ __ 
Glass tube_-------------------------5-m glass tube _____________________ _ 

Good 
Do 
Do 
Do 

::,ee tootnote at end of table 
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NORTHWESTERN MONTANA, JUNE 1964 B35 

TABLE 4 -Supplemental prectpttatwn data from prwately owned gages, or other 
receptacles, storm of June 7-8, 1964-Contmued 

LocatiOn 
---------.---.---I Pr~~~;ta-

1 Town-~ (mches) 
Type of gage Evaluation 

of record 
SectiOn 

I 
shiP Range 

north 

Liberty County-Contmued 

5_------ -----------------

15-----------------------
15_ ----------------------.2 ________________________ 
29 ______ 

----------------

29__ ----------------------1 

26 ______________________ _ 

2_- ---------------------.26 ______________ --------

33-----------------------

14_ ----------------------
3_ -----------------------
9------------------------
14-----------------------
18 ___ -------------------

27-----------------------
11_ _______________ ------

.36_ ----------------------
6_ -----------------------
1_ -----------------------

28 ________ --------------
6_---- -------------------
30 ____ ------------------23 ______________________ _ 

28_ ----------------------
15 ____ ------------------
11_ ----------------------
24_ ----------------------11 ______________________ _ 

34 ____________ ----------
8_ -----------------------
15_---------- ------------23 ______________________ _ 

27-----------------------
3 _______________________ _ 
21_ _____________________ _ 

10_ ----------------------
4_- ----------------------
22 ___ --------------------

3 _______________________ _ 
3,3 ______________________ _ 
34 ______________________ _ 
26 ______________________ _ 
22 ______________________ _ 

30 6 E 

29 4 E 
29 4 E 
29 6 E 
28 7 E 

37127 w 1 

14 3E 
13 5E 
12 4E 
11 8E 
10 4E 

10 6E 
9 6E 
9 10 E 
8 6E 
8 6E 

8 9E 
8 11 E 
8 9 E 
7 6E 
7 8E 

7 8E 
7 10 E 
7 11 E 
6 6 E 

16 14 w 
16 16 w 
21 17 w 
15 20 w 
19 17 N 

31 5W 
30 4W 
30 3W 
.30 2W 
29 8W 

29 6W 
29 6W 
29 4W 
29 3W 
28 7W 

28 6W 
29 5W 
29 5W 
29 6W 
28 6W 

2 0 5-m glass tube --------------------- Good 

4 4 ------------------------------------- Do 
4 0 --------------------------------- ---- Do 
2 1 5-m glass tube ______________________ Do 
2 2 5J/.l-m glass tube ____________________ Do 

Lmcoln County 

1 27 I Wedge type _________________________ , Good 

Meagher County 

1 90 
2 5 
2 8 
1 70 
2 4 

2 75 
2 25 
1 90 
2 05 
2 25 

1 82 
3 10 
1 82 
2 05 

99 

2 05 
2 34 
3 4 
1 70 

Missoula 

2 0 
2 0 
2 43 
2 99 
2 5 

Wedge type _________________________ Good 
Glass tube ___ ----------------------- Farr ___ do _______ --------- _______________ Good = ____ do ______________________________ Fa1r _____ do ______________________________ Do 

_____ do _______ ---- ____________________ Do 
_____ do ___________________ --------- ___ Do _____ do ______________ ---------------- Good 
--- ---------------------------------- Farr _____ do _______ -------- _______________ Do 

Can ________________________ Good 
Glass tube ___ --- ___________ -======== Do 

-------------------------------------- Do 
Glass tube_------------------------- Farr 

----------------- -------------------- Do 

20-gal 011 drum_--------------------- Do Can _________________________________ Good 
Glass tube_------------------------- Fair 

_____ do _______________________________ Good 

County 

1-lb coffee can_______________________ Good 
PmL_____________________________ __ Do 
8-m standard ram gage_------------ Do 
Wedge type_________________________ Do 
8-m standard ram gage_____________ Do 

Pondera County 

6 0 4-m glass tube _____________________ Good 
6 0 ____ do_______________________________ Farr 
5 5 _____ do_______________________________ Good 
4 27 4-m glass tube ______________________ Fmr 
8 01 _____ do_______________________________ Good 

7 0 
59 
6 5 
5 5 
8 5 

6 02 
4 75 
4 81 
534 
8 05+ 

_____ do _______ ----------______________ Do 
_____ do_______________________________ Farr 
_____ do _________________ -------------- Good 
__ --_do_______________________________ Fmr 
5-m glass tube-----~---------------- Good 

Standard, 8-m manuaL _____________ Very good 
----_do_______________________________ Good 
Recorder ____________________________ Very good 

_---_do __________ ----_________________ Do 
------------------------- __ _____ _ _ ____ Fmr 



B36 FLOODS OF 19 6 4 IN THE UNITED STATES 

TABLE 4 -S'upplemental prectptlatwn data from prwately owned gages, 01 othe1 
1eceptacles, storm of June 7-8, 1964-Contmued 

Locat10n 
----------..,.-----,----! Prectptta-

1 I 

tlon Type of gage EvaluatiOn 
of record 

Sect10n 

28 ______________________ _ 

I2 __ ---------------------36 ______________________ _ 
6 _______________________ _ 
15 ______________________ _ 

I5 ______________________ _ 
29 ______________________ _ 

2I ---------------------
28_ ---------------------
32 ____________ ----------

I4_-- -------------------
I5_ ---------------------
22_ --------------------
23 ---------------------Heart Butte ___________ _ 

4 -----------------------
21 --------------------
22 ---------------------31_ _____________________ _ 

18_-- ------------- ------

28 ------- --------------

30 ----------------------\ 

13 ----------------------
26 
22 
21 ----------------------23 ____________________ --

J ------- --------------
12 ----------------------
19_ ---------------------
23 ---------------------
28 ----------------------

9_ -- -------------------
25_-- --------------------
18 - ----------- --------
25 ---------------------
}__ - ------------------

12_-- --------------------
13_- --------------------
25 ----------------------
14 ----------------------

Town- (mches) 
sh1p Range 

north 

Pondera County-Contmued 

28 4W 
28 2W 
28 2W 
28 IW 
28 IE 

28 2E 
27 3W 
26 2W 
27 

2 '" 27 IW 

27 IE 
27 2E 
27 2E 
26 IE 
29 lOW 

15 13 w 
15 12 w 
15 11 w 
15 11 w 
15 10 '" 

15 10 w 

22123W 

27 8\\ 
27 7W 
27 5W 
27 

4 '" 26 8W 

26 6W 
26 5W 
26 5W 
26 4\\ 
26 3W 

25 8\\ 
25 7W 
25 5\\' 
25 3\\' 
25 2\\ 

24 5\\' 
24 5\\' 
24 5W 
24 4W 

4 5 5-m glass tube __ ------------------- Good 
4 1 _____ do ___ --------------------------- Fmr 
4 3 _____ do_______________________________ Do 
4 80 4-m glass tube______________________ Do 
4 20 _____ do __ ---------------------------- Good 

3 50 _____ do_ ----------------------------- Fmr 
55 -------------------------------------- Do 
3 5 5-m glass tube --------------------- Good 
4 i ______ ------------------- ___________ __ Fmr 
2 9 ____ -------------------------------- Do 

3 5 
4 0 
4 6 
3 0 

110 

I)-4-m tube ------------------------
5-m glass tube ------------------
Washtub_ _ _ --------------------

Powell County 

1 5 
1 J 
2 2 
2 04 
3 0 

1 65 

Sanders County 

3 40 \--------------------- ----------------1 
Teton County 

Good 
Do 
Do 

Fair 
Do 

7 5 Glass tube ____ ------------------- Fair 
6 4 _____ do______________________________ Do 
6 5 _____ do__ -------------------------- Good 
6 5 _____ do______________________________ Do 
6 7 _____ do______________________________ Do 

6 0 
4 0 
4 75 
4 7 
4 5 

_____ do_--------------- ___________ _ 
Rectangular___ _ ___ --------------

Glass tube _______________________ _ 
_____ do ________ ----------------- __ 

Do 
Fair 
Good 

Do 
Do 

9 0 Wedge type_________________________ Do 
8 0 _____ do _______ ---------------------- Fair 
4 65 ___ ---------------------------------- Good 
4 0 Glass tube__________________________ Do 
4 85 _____ do __________ ------------------ Do 

4 73 _____ do ___________ ---------------- Do 
55 ____ do_______________________ _____ Farr 
5 21 8-m standard ram gage _ _ _ _ _ _ _ _ _ _ Good 
50 Glass tube__________________________ Do 
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NORTHWESTERN MONTANA, JUNE 19 64 B37 

TABLE 4 -Supplemental prec~p~tatwn data from prwately owned gages, or other 
receptacles, storm of June 7-8, 1964-Contmued 

Location 

---------~~-T-o_W_l_l_....,,---l p(:~!~~~-
SectlOn ship Range 

north I 

Type of gage EvaluatiOn 
of record 

l_ -----------------------
34 __________ • _____________ 
!!_ ______________________ 

17-----------------------28 _______________________ 
22 _______________________ 

18.----------------------
28 _______________________ 
25 _______________________ 
,3 ________________________ 

23 _______________________ 
23 _______________________ 
33 _______________________ 

5_- ----------------------
18.----------------------
33 _______________________ 

32_----- -----------------9 ________________________ 

27-----------------------34 _______________________ 

20 _______________________ 

35.----------------------
4_- ----------------------36 _______________________ 
!_ _______________________ 

8 .. ---------------------
26 ----------------------
lQ ______ ----------------
18.--------- ------------

14.----------------------
15 ----------------------!_ _______________________ 

27 __ --------------------

Galata __________________ _ 
Sunburst..------------ __ 20 ______________________ _ 
2 _______ ----------------28 ______________________ _ 

2 _______________________ _ 
33 ______________________ _ 

21_ ----------------------
16_ ----------------------
11_ ----------------------
2 _______________________ _ 

(J_- ----------------------6 _______________________ _ 
26 ______________________ _ 

19_ ----------------------

22_ ----------------------
18.----------------------
35.----------------------
34_ ----------------------
4_ -----------------------

24 

24 
24 
24 
24 
24 

23 
2.3 
23 
23 
2.3 

23 
23 
23 
23 
23 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
21 

21 
21 
20 
25 

31 
.36 
37 
36 
36 

35 
35 
35 
34 
34 

34 
33 
33 
33 
33 

33 
32 
32 
32 
32 

Teton County-Contmued 

3 w 4 05 Glass tube_------------------------- Good 

3 w 5 5 ____ .do _______________________________ Do 
1 w 3 3 _____ do _______________________________ Do 
1 w 3 25 _____ do _______________________________ Do 
1 E 3 b ____ .do ______ --- ______________________ Do 
2 E 3 5 _____ dO------------------------------- Do 

3 w 4 1 _____ do _______________________________ Do 
2 w 5 5 _____ do _______________________________ Do 
2 w 4 8 ____ do ______________________________ Do 
1 w 3 5 

_____ do _______________________________ Do 
1 E 3 6 ____ .do _______________________________ Do 

1 E 4 15 _____ do _______________________________ Do 
1 E 3 75 _____ do _______________________________ Do 
1 E 3 80 _____ do _______________________________ Do 
2 E 3 1 _____ do _______________________________ Do 
2 E 3 5 _____ do _______________________________ Do 

9 w 13+ Coffee can ___________________________ Fan 
9 w 10 5 Glass tube. _________________________ Good 
7 w 7 5 2-m dmm ___________________________ Do 
6 w 6 32 Funnel top With 1 10 ratiO __________ Do 
6 w 6 50 2-m diam ___________________________ Do 

5 w 7 08 Glass tube __ ------------------------ Do 
5 w 7 5 Glass tube. __ ----------------------- Do 
3 w 4 2 _____ do _______________________________ Do 
3 w 4 3 ____ .do _______________________________ Do 
2 w 5 3 ___ .. do. _____________________________ Do 

2 w 6 65 --------------------- ---------------- Do 
2 w 5 01 Glass tube. __ -------------------- Do 
2 w 4 2 ___ .. do ____________________________ -== Do 
1 w 5 3 ____ .do _______________________________ Do 
5 w 5 25 ____ .do _______________________________ Do 

4 \\ 5 5 ____ .do _______________________________ Do 
4 "' 5 5+ _____ do _______________________________ Do 
3 w 4 0 -----do _________ --- _______ ----- ____ --- Do 
9 w 13 0 Pa1l and bucket _____________________ Do 

Toole County 

3E 2 0 5-m glass tube______________________ Good 
2W 2 0 _____ do __________ -------------------- Fmr 
2W 2 1 Glass tube._------------------------ Do 
4W 2 2 _____ do _______________________________ Good 
3W 2 0 _____ do .. --------------------------- Fa1r 

4W 6 4 _____ do _______________________________ Good 
2W 2 5 _____ dO------------------------------- Farr 
IE 1 5 _____ do _______________________________ Good 
4W 4 0 _____ do _______________________________ Farr 
3W 3 0 _____ do_______________________________ Do 

lW 1 5 _____ do_______________________________ Do 
3W 3 1 _____ do _______________________________ Good 
3W 
2W ~ ~5 ·aiais-tiil:le~ ~ = = == == == == == = == == == == == = Farr 
lW 2 5 _____ do _______________________________ Good 

3E 1 7 _____ do ___ --------------------------- Do 
4W 
4W ~ ~ ·afass-til"be~:======================== Good 
3W 4 o _____ do _______________________________ Fa1r 
2E 2 0 _____ do _______________________________ Good 



B38 FLOODS OF 1964 IN THE UNITED STATES 

TABLE 4 -Supplemental prec~p~tatwn data from prwately owned gages, or other 
1eceptacles, storm of June 7-8, 1964-Contmued 

Locatwn 

---------.,.~-T-o_W_l_l-"""'"1---l ~:1!~~:~-
Sectwn shrp Range 

north 

Type of gage EvaluatiOn 
of record 

34.----------------------
16_ ----------------------
26.----------------------4 _______________________ _ 

27-----------------------

30 ______________________ _ 

7------------------------3 _______________________ _ 

12_ ----------------------

1 About 

32 3 E 
31 2W 
31 2W 
31 1 w 
31 1 E 

30 1 w 
30 2 E 
30 3 E 
29 2 E 

Toole County-Contmued 

3 85 Glass Tube __________________________ Good 
4 7 _____ do_______________________________ Do 
4 1 _____ do _______________________________ Farr 
3 5 _____ do_______________________________ Do 
2 25 _____ do _______________________________ Good 

3 3 _____ do_______________________________ Do 
2 25 _____ do_______________________________ Do 
2 0 _____ do_______________________________ Do 
3 2 _____ do ___ --------------------------- Do 
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NORTHWESTERN MONTANA, JUNE 1964 B39 

T \.BLE 5 -Supplemental prectpttatwn data from the Alberta, Canada, area north of 
the Montana boundary, storm of June 7-8, 1961,. 

Canada Department of Agraculture measurements 

Town- June 7-8 Total 
SectiOn or locality ship Range duratiOn preCJpi- Gage Evalua-

north (hours) tatwn tJon 
(mches) 

------
NE~ 23 ________________ 3 25 25 4 0 11- by 15-m paiL ______________ Good 
NW~ 17---------------- 3 24 24 4 0 12- by 15-m pan _______________ Do 
sw~ 34 _________________ 2 24 23 5 0 %-m glass ____________________ Do 
NW~ 19 ________________ 3 24 24 /) 0 _ ____ do ___________________ ------ Do 
NE~ 19 ________________ 2 23 24 4 5 _ ____ do _________________________ Do 

NW~ 36 ________________ 24 24 5 5 Department of Transport_ ____ Do 
NW~ 29 ________________ 24 2431; 5 5 %-m glass. ___________________ Do 
sw~ 16----------------- 23 24 5 2 _____ do _________________________ Do 
sw~ 2------------------ 23 24 3 9 Department of Transport_ ____ Do 

sw~ a __________________ 1 22 25 4 2 _ ____ do _____ --------- ___________ Do 
SE~ 15 _________________ 1 24 25 6 5 %-m glass ____________________ Do 
sw~ 10----------------- 1 25 24 6 5 

_____ do _________________________ Do 
SW~L ________________ 2 25 24 6 5 _ ____ do _____ ---------------- ____ Do 
NW~ 4 _________________ 3 24 24 5 5 Department of Transport _____ Do 

NW~ 20 ________________ 3 23 24 3 4 311- by 4-m glass _______________ Farr 
sw~ a __________________ 4 23 24 3 5 _ ____ do ___________________ ------ Do 
NW~ 28 ________________ 4 23 24 2 5 %-Ill glass __________ ---------- Good 
NE~ 32 ________________ 3 24 24 4 5 _ ____ do ___________ --------- _____ Do 
SE~ 13----------------- 4 25 24 4 5 %-m glass ____________________ Do 

SE~ 19----------------- 3 24 24 3 8 Yz-m glass •• _----------------- Do 
NW~ 25---------------- 4 23 24 3 0 %-m glass ____________________ Do 
sw~ L ________________ 4 23 24 4 5 ___ .• do ________________________ Do 
Magrath, Alberta _______ 24 1 13 Department of Transport_ ____ Do 
NE~ 7 _________________ 5 21 24 1 65 _____ do ____________ -------- _____ Do 

NW~ 14 ________________ 4 22 24 3 4 ~-Ill glass ____________________ Do 
NW~ 3L ______________ 2 21 24 3 25 Yz-m glass •• _-------------- ___ Do 
NE~ 7 _________________ 2 21 24 3 6 %-in glass ____________________ Do 
sw~ L _______________ 2 20 24 4 5 ~-Ill glass ______ ----------- ___ Do 
NE~ 10 ________________ 1 21 24 2 5 %-Ill glass ___________ --------- Do 

NWti 16 ________________ 20 24 4 0 _____ do .. ______________________ Do 
NE ~ 23 ________________ 20 24 3 25 _ ____ do _________________ -------- Do 
sw~ L _______________ 19 24 3 75 ~-Ill 

glass. ___________________ Do 
sw~ 2 _________________ 17 24 2 63 %-m glass ___ ----------------- Do 
NE~ 14---------------- 17 24 4 75 1~- by 6-m ~lass ___ ---------- Do 

NE~ 28 ________________ 17 24 3 0 %-m glass ___ ------ ___________ Do 
sw~ 17 ________________ 17 24 3 0 ~-Ill glass _________ ----------- Do 
sw~ L _______________ 17 24 4 5 %-m glass ____________________ Do 
SE~ 18 _________________ 16 24 4 5 ~-Ill 

glass ____________________ Do 
SE~ 25. ___ ------------ 16 24 3 5 %-m glass ____________________ Do 

SE~ 1------------------ J 17 24 3 2 ~Ill 
glass ____________________ Do 

NE~ 7 _________________ 3 16 24 3 0 ~Ill glass. _______ ---- __ ------ Do 
sw~ 1L _______________ J 17 24 3 5 rf.m glass ____________________ Do 
NE~ 19 ________________ J 17 24 3 0 _ ____ do _____ -------------------- Do 
SW~ 16----------------- 4 18 34 2 8 %-m glass ____________________ Do 

SE~ 25 _________________ 4 19 24 3 32 Department of Ttansport _____ Do 
sw~ 20 _________________ J 19 24 4 0 %-m glass ____ ---------------- Do 
NE~ 34 ________________ 4 20 24 2 5 ~-m 

glass ____________________ Do 
NW~ 13 ________________ 'i 21 24 2 7 %-m glass ____________________ Do 
SE~4------------------ 5 21 24 3 0 _____ dO------------------------- Do 

NE~ 9 _________________ 22 24 3 25 Yz-m glass ____________________ Do 
NW~ 28 ________________ 5 25 24 2 3 ~-m glass ____ ---- ______ ------ Do 
Glen wood, Alberta _____ -----2:f 24 2 44 Department of Transport_ ____ Do 
NW~ 20 ________________ 2 24 4 42 _ ____ do _________________________ Do 
NE~ 14 ________________ 5 30 24 1 92 _ ____ do _________________________ Do 

NW~ 17 ________________ 29 24 4 0 %-m glass ____________________ Do 
NW~ 3L ______________ 18 24 J 5 _ ____ do _________________________ Do 
NE~6 _________________ 28 24 2 5 _ ____ do _________________________ Do 
SE~ 1L _______________ 5 29 25 2 9 --- __ do _____ -------------------- Do 
NE~ 35 ________________ 2 28 25~ 5 5 Depattment of Transport_ ____ Fair 
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TABLE .5 -Supplemental prectpttatwn data from the Alberta, Canada, area north of 
the Montana boundary, storm of June 7-8, 1964--Contmucd 

Canada Department of Agraculture measurements-Contanued 

SectiOn or locallty 
Town 
ship 
north 

June 7-8 
Range duratiOn 

(hours) 

Total 
preCipi
tation 

(mehes) 

Gage Evalua
tion 

-----------------l------------------------1-----------------------l--------
NE~ 26 _______________ _ 
NE~ 23 _______________ _ 
NE~ 14 ______________ _ 
SE~ 19 ________________ _ 
SE~4 _________________ _ 

SE~3------------------
SE~ 20 ________________ _ 
NW~7 _______________ _ 
NW~4 ________________ _ 

Belly R1ver ranger 
statiOn 

NW~ 22 ______________ _ 
SE~6 _________________ _ 
NW~L----------------
SW~ 1Q ________________ _ 

NE~9-----------------
NE~ 7 ________________ _ 
NE~ 36 _______________ _ 
NE~ 15 _______________ _ 
SE~ 17 ________________ _ 

NE~ 12 _______________ _ 
NE~ 24 _______________ _ 
SE~ 10 ____ ------------
SW~ 14 __ --------------
SE~ 14 ________________ _ 

NW~ 19 _______________ _ 
NE~ 33 ______________ _ 
SE~ 35__ ______________ _ 
SE~9 _________________ _ 
NE~ 30 _______________ _ 

NE~ 12 _______________ _ 
NE~ 32 _______________ _ 
sw~ 35 _______________ _ 
SE~ 23 ________________ _ 
sw~ 20. ______________ _ 

sw~ 23. ______________ _ 
NE~ 20---------------
NE~ 24 _______________ _ 
NW~ 2L ______________ _ 
NW~ 12 _______________ _ 

sw~ 19 _______________ _ 
SW~3 ________________ _ 

NW~ 4----------------
SW~ 2_ ----------------

2 
2 
2 
2 
2 

28 
28 
28 
27 
27 

27 
27 
28 
28 

2 27 
3 26 
3 27 
3 27 

3 
3 
2 
2 
2 

2 
1 
1 
1 
1 

1 
1 
1 
2 
2 

3 
2 
1 
2 
1 

1 
J 
3 
2 
2 

26 
27 
26 
26 
26 

27 
27 
27 
27 
27 

26 
26 
26 
25 
24 

26 
25 
23 
25 
25 

25 
29 
29 
29 
26 

25 
27 
29 
25 

2531 
26 
26 
2631 
32 

25Y.! 
27 
30 
2731 

30 

2631 
26 
26 
2931 

2531 
25 
24 
2631 
30 

28 
3231 
32 
26 

27 
25 
2731 
24 

25 
27 
26 
24 

27 
24 
30 
23 

26 
29 
2731 
31 

5 48 Department of Transport_____ Good 
6 0 11-m d1am 5-gal mlcan________ Do 
6 49 Department of Transport_____ Do 
7 25 31-m glass____________________ Do 
6 75 11-m dmm bucket ____________ Fair 

6 50 %-m glass ____ ---------------- Good 
7 75 11-m dmm PaiL______________ Do 
6 36 Department of Transport_____ Do 
7 5 31-m glass____________________ Do 

8 5 

7 0 
55 
6 5 
7 0 

7 0 
3 5 
4 0 
6 5 
7 0 

6 75 
8 5 
7 5 
7 0 
7 0 

Department of Transport_ __ _ 

11-m d1am PaiL _____________ _ 
1/z-m glass ____ ----------------_____ do ________________________ _ 
11-m d1am pall ______________ _ 

_____ do ________________________ _ 
_ ____ do ________________________ _ 
105-m palL _________________ _ 
%-m glass ___________________ _ 
11-m d1am paJL _____________ _ 

%-m glass __ --------------------- __ do _______________________ _ 
11M-m d1am paiL ___________ _ 
6 %-m d1am paiL ___________ _ 
11~-m d1am paiL ___________ _ 

Do 

Do 
Do 
Do 
Do 

Do 
Do 
Do 
Do 
Do 

Do 
Do 
Do 
Do 
Do 

6 5 %-m glass____________________ Do 
4 5 5~-m pmL___________________ Do 
5 5 4-m d1am can _________________ Fa1r 
6 0 %-m glass____________________ Do 
6 0 11-m dmm paiL ______________ Good 

5 0 %-m glass_------------------- Do 
4 0 _____ do________________________ Do 
50 _____ do________________________ Do 
50 _____ do________________________ Do 
5o _____ do________________________ Do 

53 _____ do________________________ Do 
3 87 Department of Transport_____ Do 
5 25 _____ do________________________ Do 
7 5 %-m glass____________________ Do 
55 _____ do________________________ Do 

5 25 3-m d1am can_________________ Do 
8 0 11-m d1am bucket____________ Do 
4 5 ~-m glass____________________ Do 
4 63 DepartmentofTransport_____ Do 
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TABLE 5 -Supplemental prec~p~tatwn data from the Alberta, Canada, area north of 
the Montana boundary, storm of June 7-8, 1964--Contmued 

Canada Department of Transport measurements 

Locat10n 

CaldwelL __________________________ _ 
Carway ____________ -------- _________ --
Mountam VIew __ -------------------
Mountam VIew bndge __ --------------
Waterton Lakes Belly River_ ________ _ 
Waterton Lakes Red Rock ___________ _ 
Waterton Lakes ranger cabm _________ _ 
Waterton Park headquarters _________ _ 
Waterton Dam _______________________ _ 

1 1 01 m also fell June 5-6 
2 0 45 in fell June 5-6 

249-795 0-67~-4 

Total pre
cipitatiOn 
(mches) 

5 46 
4 60 
7 09 
5 94 
8 50 

18 39 
6 47 

2 9 07 
2 24 

Locatwn 

St Mary Dam _______________________ _ 
Beaver Mmes_ ------------------------
Carbondale lookout statwn ___________ _ 
Cardston ______________ -------- ______ _ 
Castle ranger statwn _________________ _ 
Hmlstone Butte ____ ------------- _____ _ 
Kananaskm lookout statwn __________ _ 
Magrath _____ ------ ___________________ _ 
Pmcher Creek West_ _________________ _ 

Total pre
Cipitation 
(Inches) 

2 96 
3 16 
1 91 
3 44 
3 07 
168 
J 70 
1 93 
1 87 
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TABLE 6 -Hourly prectpttatwn, m mches, at US 
[Tr, 

0400 0500 0600 0700 0800 Oil()() 11000 1100 1200 

I 
24-1202 Browmng, 

0 031 35 0 031 0 091 0 O'i I 0 061 0 091 0 01 I 38 34 43 54 48 56 

24-1737-3 Choteau, 

24-2173 Cut Bank, 

24-2571 Dupuyer, 

24-2584 Dutton, 

24-3119 Fort Benton, 

24-3489 Gibson Dam, 

1 o 1·1 o "I 0 ,I 0 ,.I 0 61 1 0 ~ 1 I I I 0 021 0 061 0 131 0 34 0 35 0 17 19 39 41 

24-4120-3 Highwood, 

I 0 061 0 1J I 0 20 I 0 1; I 0 191 0 031 T• I 0 181 0 20 I 0 261 0 .. I 0 " I 
24-4143-4 Hilger, 

I 
o 10 1 I I I I 0 031 0 051 0 32 0 04 0 16 0 12 14 0 13 

24-4663-4 Kmgs Hill, 
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Weather Bureau wetghmg ram gages, storm of June 7-8, 1964 
trace] 

1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 

Glacier County 

I • 1: I. ft I.~ I.~ I 014 I. "I. "-I. "I 022_
1
_. ~·I 022l ... 

1 
Teton County 

1--0 11 I o ~ I o ~ I o 1t I o ~ I o ~ I o M I o 21 1'-''1 o_1o I ow_l• 171 

Airport, Glac1er County 

1--. 14 I 0 ~I 0 ~I 0 0810 IJ I 0 os_l 0 10 I• 091-· 081 0 nlo ··I 0051 

Pondera County 

I 0 00 I 0 "I 0 "I 0 "'I 0 IJ I 0 151 0 ~ I 0 191 0 "I 0 "I 0 11 I 0 191 35 15 71 29 14 03 02 - -- ------

Teton County 

I . 01 I 0 01 I • I • 08l ... 
1 
• 08l • 11 I . 00 I o 01 I . 10 I 0 10 I . I' I 05 08 07 10 31 13 05 01 01 ---- ----- - -

Chouteau County 

1-- 1- ---1 ... I . 01 I . 12l ... I ... 
1 
oo•l ••• 

1 
• ~·I 0 11 0 06 04 06 08 10 02 - T' I 0011 

Lew1s and Clark County 

I 0 M I 0 "I 0 131 0 "'I 0 "'I 0 081 0 121 0 151 0 11 I 0 161 0 ~ I 0 181 4 7 27 36 30 27 20 05 04 07 04 - -- -

Chouteau County 

1--- I- I • ~ I ... 
1 
... 

1 
••• 

1 
• 03l •• ,

1 
• 10 I ... 

1 
... 

1 
o .. 

1 0 27 0 11 10 09 10 06 11 06 01 - - -

Fergus County 

I 0 00 I 0 "I 0 M I 0 01 I 0 01 I 0 I 0 I 0 I 0 031 0 17 i 0 "I 0 031 10 10 10 04 02 02 01 03 05 02 -

Cascade County 

I • ro I • ·~ I 1- I -1 1-- I 0 
.. I· 00 I 0 00 I -1- I 08 14 0 09 0 OJ 0 01 0 03 0 02 02 08 12 OJ 0 

24 16 14 16 07 04 05 06 06 06 02 - -

Dmly Storm Dur-
total total atwn 

(mches) (mches) (hours) 

2 ro 1- I 5 65 7 68 35 

I "I- I 3 89 5 03 30 

821 2 29 .-11 1 26 

1551 4 48 6"@1 - .n 

~ ~ 1- ,-,~-1 33 

·"I ---I 1 69 2 61 29 

I w I 6 49 .-oo-1 37 

owl 2 52 -.-,1 1--- - ai 

. ~I 1 62 Hi I 36 

0 191 
2 i; 1-77 

1 36 41 
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TABLE 6-Hottrly ptectpttatwn, w tnches, at US 

"' "' "-Hour 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 
June"-

"" "' 24-4985 Lew1stown 

7_ 

I 0 481 0 151 0121 0 121 0 10 1 0101 I I 1- 1°
04

1°
12

1 8_ 0 05 0 07 0 11 0 11 04 02 

24-7978-1 Summit 

L:::::::: 1---,-,-1 0021 33 001 I 35 '"I 40 0 071 45 OMI 54 
, 02l 005

1 

, 02l , 10 I , 13l , ,.
1 

52 46 40 46 54 30 

Grmnell Creek gagmg 

i_ I ,I ,I 021 021 
0 1 0 1 0 1 

1
,. 

1
,. lo· 

1
,. 

1
,. I 

8_ 2 d 3 2 2 2 2 

NEH sec 34, T 29 N , R 5 W , 

7- I , ,. 1 oool , ., 1 on I 0011 0 ,. I , !: 1 , , 1 , ,,I , ,I ,. 1 o ,.I 8_ 27 26 

NEH sec 26, T 29 N , R 6 W , 

i- I 0 151 0 ··I oool oool "'I '~I 0 01 I , 01 I -I 1- I I 8 18 31 26 0 28 0 16 0 30 0 18 

1 USUS t1ppmg bucket on water-stage recorder 
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1Vcathc1· Bw eau tvetghtng 1 aw gages, storm of Jttne /-8, 1964-Contmued 

Datly Storm Dur-1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 total total &tlon 
(mches) (mches) (hours) 

Airport, Fergus County ... 
~~ I Tc 1. Tc I o ru I o 341 o 081 o "I 2-741 1 0!0 1 , 10 1 oo•l , 051 0021 1 121 05 04 01 02 02 1 62 J2 

Flathead 
• 

1 , :; 1 on 1 o ~ll o 00 1 o ''I 010 1 0221 o ··1 0321 02·1 o "-\ " ., 1 l:: 1·· ,o; 1 38 

stat1on,1 Glac1er County 

I 
0 1 I 0 l I Ol I 0 2·1 02 I 02 1-0210·2 I 0 I I 0 I I 0 I I 0 I I 2 5 

2 3 0 55 34 

Pondera County 

I·· I 0 021 0 w I 0 M I 0 21 I 0 ··I 0 171 0 00 I 0 "' I 0 10 I 0 31 I 0 151 0 08 23 15 03 02 - - - - 1 "I 3 32 4811· .. 28 

Pondera County 

I··· . ·I o 01 I , .. 
1 

o .. 
1 
, 12l o ,.

1 
o 12l o .,

1 
o 15l o oo I o "' I o .,

1 0 41 15 33 61 03 01 - -- --- - - - - - 1 "I 4 02 sai I· 29 

• 
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MISCELLANEOUS NOTES 

In conneotwn wrth the strong upslope wrnds along the Continental 
Drvrde and the heavy sprllover or lee-srde precrprtatwn (fig 16) pre
VIOusly descnbed, rt IS worth noting that a large number of persons 
contacted for supplemental precipitatiOn measurements commented 
upon the strength of the north to east "mdfiow toward the storm's 
centers At the Federal A vmtwn Agency statiOn at the Cut Bank Air
port (the nearest hourly obser vatwn statwn to any of the storm's 
hea vrest rarnfall centers), hourly wrnd 1 eadrngs confirm the strength 
of the northeast 'nndflmy from mrdmght until after noon ,June 8 
The observatiOns show that the 'nnd drrectwn 1 anged from northeast 
to east-northeast duung the storm's he~·wrest perwd, wrth speeds fre
quently gustmg to more than 40 mph (mrles per hour) The same 
set of observatiOns also confirms that the cold front from the north 
entered the northern parts of the affected area at about the trme the 
map mea-;urements were taken (0500 hr, .June 8, fig 11) 

Because Glasgow appears to haxe been near ,the center of the mmst 
arrstream flowmg mto the storm area, upper an observatiOns made 
there JUSt before the storm and duung rts early stages should reveal 
the general character of the arrmass Involved The Glasgow radiO
sonde observatiOn made at 1700 hours, June 7, rs shown In figure 17 
It shows, among other tlnngs, very lngh mrxing ratws-from nearly 
12 grams of "·ater vapor per kilogram of dry arr at the surface to 2 6 
g per kg (grams per kilogram) at 500 mb The observed lapse was 
conditiOnally unstable up to 500 mb, but the greatest degree of condi
twnal mstabdity was between the surface and about 7,000 ft msl Tins 
layer of greatest Instability "·as at the bottom of the larger layer 
(reachmg to lugher than the 000-mb level) that appea,rs to have been 
heading for the storm actrvrty a few hundred miles to the west The 
Glasgow -;oundmg was used to calculate precl})ltable water (surface 
io 500mb) content, winch at that tune was 1 09 mches, and the .tverage 
relatrve hmn1chty ±or the same layer was 84 percent 

An adchhonal Item of more than passrng mtere-;t was the lack of 
thunderstouns Ill the heavy-piecq)ltatwn areas In vrew of the 
sparsely populated nature of the areas "here the heaviest rains fell, 
It cannot be concluded that thunderstmms d1d not occur, but rt rs 
noteworthy that none "as reported on .J nne 7 or 8 by any regular 
'Veather Bureau statwn near any of the storm's seYeral centers It 
.seems likely that thunderstouns were wrdely scattered d they drd 
occtu, and that condrtwnal Instabl hty 1 elease "as mostly of a rather 
even Intensrty and fa1rly continuous The steadmess of the rarnfall 
rates shown m figure 15 support. at le,tst Ill part, such a hypothesis 
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FIGuRE 17 -Glasgow tadwsonde obser\atwn at 1700 hour::,, June 7, 1964, ~am
phng motst atr enroute westward mto storm area The mrmass was con
dutwnally un::.table from the ~urface (about 920 mb) to nearly 400 mb 

METEOROLOGICAL COMPARISON WITH PREVIOUS FLOODS 

The record-breakmg floods of 1964 and most prevwus Montana 
floods occurred In ~T nne ''hen seasonal huge-scale meteorological con
clttwns may have been s1m1lar Heavy rmnstorms along and near the 
eastern side of the Continental Divide 111 late May and early June are 
clearly associated 'nth floods of 1894, 1906, 1908, 1916, 1927, 1938, 1948, 
and 1953 Mounbun snowmelt has generally filled stream channels 
to near capacity 111 the same peuod, and the degiee to winch floods have 
been ran1 Induced 1s rarely as clear ab In 1964 The noteworthy 
Springbrook storm of 1921 "as centered a cons1deiable drstance from 
the mountams although general ran1s appeared to have had some 
effect on mountain runoff as well 
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PreCipitatiOn data from regular statwns for all these storms and a 
d1scusswn of the floodmg of tT nne 1908 appear 1n the appropnate Issues 
of the monthly publicatiOn "Chmatolog1cal Data, ~1ontana" by the 
n s 'Veather Bureau StreamflO\Y data, hke precipitatiOn data, are 
mme complete 1n later years and may be found In the yearly reports 
of the lT S Geological Survey entitled "Surface 'Vater Supply of the 
lTnited States" Studies of the 1921 (Springbrook), 1906 (War11ck) 
and 1938 (Big Tnnber and Chessman Reservoir) storms haYe been 
discussed by the lT S Weather Bureau and Corps of Engineers (1945) 
Meteorological and hydrolog1c features of the "l\1ar ms RIVer flood of 
1948 are discussed In the Monthly Weather Renew (D1ghtman, 1950) 
The 1953 flood, wh1ch ·was felt particularly In Great Falls area, "·as 
documented In a report of the US Geological Survey (1957) An 
exammatwn of the data reveals a fanly strong clnnatologiCal simi
larity In the rmn-mduced floods that generally occur1n .Tune, but whiCh 
may begin to deYelop 1n late May The maJor meteorological develop
ments appeal to be much the same "'"Tlnle vertical motwn maxima 
may be located 111 any part of the upper Missouu RIVer drainage basm, 
mclndmg the Yello" stone River, depending on the parts of the gen
eral area travmsecl by the storm structures, all the storms recmved 
the1r moist mr supply from the Gulf of Mex1co as a result of general 
flow northward, then northwestward over the "·estern plmns States 

The pnnc1pal dlffetences bet" een previOus storms and the 1964-
storm were 

1 The maxunum YertiCal motwn centers In 1964 \Yere apparently 
located above the steepest eastern slopes of the northern Rockies, 
and "·ere remfmced by a larger orographic Yet tical-motiOn com
ponent than was possible Ill any of the earher 1ec01d floods 

2 The flow of mmst atr from the gulf 'vas unusually direct, broad, and 
undisturbed until Its arrival In the ran1 area 

:1 The tmung of the entry of the cold front from the north Into the 
rain area \Yas critical-Its "wedging" and contmued upslope flow 
effects ptobably caused a few hours more of heavy ran1 than 
otherwise would have occurred 

It ''"ould be difficult to design a combinatiOn of all factors more 
fa,·otable for heavy ramfall than prevailed In this storm The timing 
of the Interactmg physical forces and other par a meters could hardly 
be Improved, and It IS therefore not surpriSing that the dimensiOns 
of tlns stoun closely approximate those of probable maximum pre
CipitatiOn descubed by the US Weather Bureau (1960b) 
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DESCRIPTION OF THE FLOODS 

The disastrous floods of June 1964 In northwestern Montana struck 
parts of the Hudson Bay, Missoun River, and the upper Columbia 
River basins The area of severe flooding extended about 200 miles 
northward along the Continental Divide from Helena to southern 
Alberta, Canada, In a band about 70 miles wide Flooding beyond 
tins area was generally confined to the larger rivers having their 
sources along the Continental Divide. 

The Intense rain of about 30-hours duratwn, falhng on the remains 
of the mountain snowpack, generally produced sharp peaks whiCh were 
the highest of record at many gaging statwns and greatly exceeded 
historical maximum stages on many streams The destruction of 200-
year-old trees at pubhc campgrounds noted by U S. Forest Semce 
personnel and the uprooting of old trees and the channel enlargernent 
described by others IndiCate the rare magnitude and extent of the 1964 
floods The estimated flood damage of $55 milhon Ill Montana was 
never previously approached Newspaper accounts IndiCate that 
damage Ill Canada was In excess of $1 milhon 

HUDSON BAY BASIN 

The flood-producing area Ill the Hudson Bay basin IS almost entirely 
111 Glacier N atwnal Park In Montana and the adJoining W aterton 
Lakes Natwnal Park In Canada The principal streams In the flood 
area are the Belly, Waterton, and St Mary Rivers, which drmn 
northeastward to the Saskatchewan River 

l\1onetary damage In the Belly RIVer drainage basin In the United 
Sta;tes was hght as there are no roads or habitatiOns The peak stage 
on the Belly RIVer near Mountain VIew, Alberta, was about half a 
foot lower than the previOus known maximum stage of 1908 Severe 
floodmg of the low lands forced the evacuatiOn of about 250 persons on 
the Blood Indian Reserve near Stand Off, Alberta. A Hutterite 
colony, north of Stand Off, was also threatened, and all 150 residents 
fled to higher ground No Ill JUries to residents were reported, but 
more than 200 head of cattle and 300 sheep were believed drowned 
Floodmg and bridge washouts closed most highways across the Belly 
R1ver 

Much of the town of "\Vaterton Park, Alberta, bordering Waterton 
Lake, was Inundated by floodmg along the shoreline of W aterton 
Lake and by overbank flow of Cameron Creek The nearby "\V·a..terton 
Lakes Natwnal Park headquarters reported 9 07 Inches of rain on 
.Tune 7-8, and the 24-hour rainfall of 7 53 Inches exceeded the prevwus 
record by 4 63 Inches The lake level rose 4 feet In a 3-hour periOd 
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early on ,June 8 The park was closed, and nearly 150 residents of the 
to" ns1te "·ere evacuated and housed rn the Prince of Wales Hotel 
.A brief 70-mph north wrnd created waves that smashed boats at the 
vVaterton Lake prers and blew down a wrde strrp of fir ·trees on the 
n1ountarnsrde near the southern edge of the townsrte Damage rn 
the area was estimated ·at more than a mrlhon dollars. The peak drs
charge of 25,700 cfs on the W aterton Rrver dow11stream from Water
ton Lake exceeded the previOus record of 1908 by 5 percent In 
Glacier N atwnal Park, runoff rates were probably as outstandrng 
Street Creek, a trrbutary to the W aterton River with a drarnage area 
of 6 square mrles, had a peak flow of 5,740 cfs on June 8 Assrgnable 
monetary damage to the prnnitlVe Umted States drarnage was hght 

Runoff "as extremely lugh In the upper reaches of •the St Mary 
Rn·cr dranmge basm The peak flow of Swrftcurrent Creek, a St 
Mary R1ver tributary, at the outlet of Swrf.tcurrent Lake was treble 
the previOus maximum of 2,250 cfs for the periOd of record begnunng 
111 1912 The budge at the lake outlet was submerged, and so about 50 
employees at Many Glacier Hotel were Isolated Lake Sherburne, 
which held the upstream floodflow of Swrftcurrent Creek, had a peak 
mflow of about 10,000 cfs from an area of 63 7 square miles The 
toad between the town of Babb and the Many Glacier area was blocked 
by slides and graYel deposits and ·was washed out oppoSite the mouth 
of Boulder Creek The resort town of St Mary (fig 18) was evacu
ated when Dtvide Creek overflowed rts banks '\Vater was nearly 3 
feet deep on the streets early on .Tune 8 A lughway employee 
drowned at St l\1ary when a roach' ay, undermined by Divide Creek, 
collapsed The peak discharge of 16,500 cfs on St Mary River down
stream from Swiftcurrent Creek exceeded the prevwus maxnnum. 
however, the co11ectwn of streamflow records at this statwn has been 
Intermittent 

1\:ennedy Creek '"ashed out a budge on US Highway 89 an.J a 
nearby sectwn of the St Mary Canal on J nne 8 A Cardston, Alberta, 
man drowned afte1 he drove Ius cat Into the highway washout St 
Mary Canal diverts w~ter from the St Mary Rn·er near Babb and, 
after drscharge Into North Fork Mtlk RIVer, sen·es IrrigatiOn needs 
along the Milk River 111 the Unrted States A limited temporary 
supply f01 the canal was obtarned by diverting Kennedy Cteek rnto 
the canal from ,June 19 to July 11 Reparrs to the canal were made 
and normal operatwn was resumed ,July 17 The peak flow of the 
St Mary RIYer at the tnternatwnal boundaty was 21,000 cfs, 'vhereas 
the peak of 1908 was considered to be 40,000 cfs Lee Cteek, which 
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FIGPRE 18.- ::·mt and delJri~ devosits by Divid{' Creek at resort town of St. Mary. 
Photograph by ~Iontann Highway Department. 

heads in Glacier K ational Park, washed out the diYersion dam for the 
muni ipal water supply at Cardston, Alberta, washed away six homes 
and several ommercial buildings in Cardston, and drowned more than 
100 cattle in <t feed lot. Discharge hydrographs for selected gaging 
' tations in the Hudson Bay basin are presented in figure 19. 
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FIGURE 19 -Discharge at selected gagmg stations m Hudson Bay basm, June 
7-13. 1964 Xumbet.., m Ilarenthe&e::, conform \Hth tho-.e gnen Ill table 19 and 
on figure 2 

MISSOURI RIVER, BASIN 

The part of the Missouri River basin covered In this report Is the 
main stem and Intervening tributary drainage areas from Toston to 
Fort Peck Dam, except for Musselshell River and Dry Creek drain
age basins The Milk River basn1 upstream fiom Fresno Reser \·on· 
IS also Included The floodmg which occurred In local areas outside 
the aboYe boundaries was of a lesser magnitude or was man area where 
discharge InformatiOn IS lacking 

Peak flows of the Missouri River and tributaries upstieam from 
Canyon Ferry Reser ,·otr were not record lugh Although Canyon 
Ferry Reservoir was nearly full on June 6, It held nearly all the up
stream flood flow until J nne 12 when the passage of Inflow did not 
ca,use additiOnal flooding at Gieat Falls Tenmile, Se,·enmile, and 
Prickly Pear Creeks flooded adJacent lowlands 1n the Helena Valley 
d,nd affected a few homes and ranches The peak dtscharge of Ten
nule Creek near Rimini w<ts 556 cfs, whme<ts the peak of 1917 was 
781 cfs 

One budge "a" washed a way and se\ er al sectwns of State Second
MY Htghway 434 "ere damaged by Wolf Creek near the town of Wolf 
Creek The maximum flow of the Dearborn River apparently oc-
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curred near the mountain front and diminished In a downstream direc
tion because Intervening tributaries had peaked earlier Somewhat 
hazy InformatiOn from local residents IndiCates the peak stage and 
discharge of the Dearborn River In 1964 exceeded those of 1908 and 
Intervening years throughout the river's length The sparsity of 
development along the narrow valleys of the Dearborn River and trib
utaries restricted property damage to a few ranches, approaches to 
a county bridge near Bean Lake, and the loss of two gaging statwns 
Hardy Creek, a tributary to the Missouri River upstream from Cas
cade, undermined both piers of the bridge on U.S Highway 91, and 
closure of this bridge nearly doubled the road distance between Helena 
and Great Falls 

Flooding along the Sun River was severe, particularly In the broader 
<tnd more populous valley from Simms to Great Falls In the rather 
primitive area along the North and South Forks of Sun River above 
the Gibson Dam, summer homes, tra1ls, and a gagrng statiOn were dam
aged or destroyed The Irrigatwn reservoir formed by Gibson Dam 
below the confluence of the two forks began to overflow at about 1400 
hours on June 8. Water spilling over the parapet walls of the concrete 
dam (fig. 20) reached a maximum depth of 3 23 feet between 1900 
and 2000 hours on June 8. Beaver Creek, which enters the Sun River 
Just below the dam, was also lngh and destroyed the access bridge to 
the dam and a large storage building 

Much of the town of Augusta, on Elk Creek (locally called South 
Fork Sw1 RIVer), was Inundated Flooding, described as 1nu0h worse 
than the "big flood of 1953," damaged 34 homes and 17 business estab
lishments as water depths reached up to 3 feet The peak stage was 
1eported to have occurred at about 2200 hours on June 8 An elec
trical powerline serviCing the town was ripped out on the evening of 
June 9 "\Vater over the road and the washed-out bridges on State 
Highways 287 and 20 nearly Isolated the town until repairs were 
made 

The va:lley of the Sun River below the mouth of Elk Creek IS ap
preCiably wider ~1,nd the gradient, flatter Overbank flow affected 
many farms and residences, however, ample wannng and organlZed 
evacuatiOn minimized property damage, and no lives were lost The 
town of Sun River (fig 21) was completely flooded, and the nearly 
100 residents were evacuated A new suburban residental area on the 
flood plain at Vaughn was flooded to an average depth of about 8 feet, 
and a number of homes were washed away The small community 
of Manchester, about 3 miles west of Great Falls, was almost com
pletely Inundated to depths up to 7 feet 
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l!,IGURE :W.-l!'low oYer parapet of Gibson Dam on June 9, 1964. Photograph by 
U.S. Forest Service. 

The flat gradients of the ~1jssouri Ri \·er and Sun River at Great 
Falls caused considerable overbank flow of the lmv flood plains along 
both streams, and se\'ere flooding lasted for several clays. The Mis
souri Ri,·er upstream from. the Sun River held a fairly steady flo"· 
of about 22,000 ds, which largely originated below Canyon Ferry 
Dam. Flood depths of 10-12 feet were noted ou se\'era] homes in 
lo\v-lying areas. Nearly ;),000 persons \\·ere enlcnated from the 
flooded area, where 681 homes and :2-± business establishments sustained 
\'arious degrees of damage. ~\t the 1-±th Street Bridge across the Sun 
River, the flood stage of 15 feet was exceeded from :2100 hours on 
,Tune to 0800 hours on ,Tune 15, and the peak occurred at 0100 hours 
on .Tune 10. The peak stage on the ~1issouri Ri\·er at the city of Great 
Falls watcrplant, just upstream from the mouth of the Sun River, 
held steady between 0±00 and 1200 hours on .Tune 10. The extent of 
flooding at Great Falls is shmn1 in the inundation map of figure 22, 
ancl figure 23 is a ,·ie,\· of much of the flooded area at 1010 hours on 
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FIGURE 21.-Inundation of the town of Sun River on June 10, 1964. Photograph 
by United States Bureau of Reclamation . 

• June 10. Stage hydrographs for Sun River near Vaughn; Sun River 
n,t 14th Street Bridge, at Great Falls; and l\1issouri River above Sun 
HiYer (at city waterplant), at Great Falls, are shown in figure 24. 

The· Missouri River is \Yell entrenched in a narrow valley from 
Great Falls to the mouth of the Marias River, and Fort Benton is 
the only city or town adjacent to the river in that reach. Erosion 
damage in the vicinity of the Fort Benton sewage lagoon required 

.. ·onstruction of an emergency dike. Flooding of some lowland hay 
meadows was probable as stages approached those of 1953. Belt and 
I--Iighwood Creeks, which are tributary in this reach, had peaks that 
were substantially less than the 1953 peaks. A washed-out railroad 
hriclge lodg cl against the bridge on U.S. Highway 87 at Belt. Seven
ty youths at a camp in the upper Highwood Creek area were stranded 
because of several road \Yashouts and the loss of more than 10 bridges. 

Discharge i:llld damage \vere high along the entire ]ength of the 
Teton River, which enters the Marias River just above its mouth. A 
bridge, 1 mi]e downstream from the South Fork Teton River, was left 
high and dry when both approaches were eroded and the Teton River 



FIGU RE 22.-Extent of flooding at Great Falls. Based on information furnished by the U.S. Army Corps of Engineers. 
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FIGURE 23.-View of city of Great l!~alls showing extent of flooding at 1010 hours, 
June 10, 1964. Photogra11h by ~fontana Highway Department. 

cut a new channel several hundred feet south of the original channel. 
The many irrigation works along the river " ·ere destroyed, and there 
were several washouts on canals leading to offstream reservoirs. 
Floo lwaters from the Teton River and a tributary, Spring Creek, 
combined to flood the town of Choteau (figs. 25, 26) on June 8. The 
entire population of nearly 2,000 residents was hastily evacuated as 
water as deep as 6 feet damaged 640 homes and business establish
ment . Deep Creek, which enters the Teton River downstream from 
Choteau, flooded low-lying areas and washed out the bridge on State 
High·way 2 7. . . IIighway 9 was closed when one span of the 
Teton River bridge was destroyed. 

249- 795 0 - 67--5 
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FIGURE 24 -Stage of ~llssouri River above Sun River at Great Fans, Sun River 
near Vaughn, and Sun River at Great Falls, June 8-13, 1964 Numbers m 
parentheses conform with those given m table 19 and on figure 2 

The Teton River occupies a rather narrow valley downstream from 
Choteau, and the peak flow Increased shghtly through tributary con
tiibutwns as It moved downstream The flood peak exceeded the 
normal channel capacity and flooded the bottom lands US High
way 91 'vas closed for several weeks after the bridge north of Dutton 
was destroyed, and overbank flow washed away much of the roadway 
across the valley Only three of about eight bridges across the Teton 
RIVer remained, and these requued repairs to approaches There was 
some damage to US Higlnvay 87 and the Great Northern Railway, 
which parallel the Teton River fot a few miles near Lorna The scat
tered ranches In the narrow Teton River valley sustained consider
able damage to lands, buildings, fences, and roads The residents of 
Lorna, at the mouth of the Teton River, were evacuated although no 
residential flooding resulted at this p01nt 

Flooding In the Manas River basin upstleam from Tiber Reservon 
was widespread and extremely severe It was compounded by failure 
ot two IrrigatiOn dams and a commmuty water supply dam The 
fmhue of Swift Dam on Birch Creek (fig 27) released more than 
:.W,OOO acre-ft of stored water shortly after 1000 hours, June 8, In 
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EXPLANATION 

D 
Flood area 

Flooded area not delineated 
beyond heavy dashed line 

FIGURE 25.-Extent of flooding at Choteau. Based on information furnished by 
the U.S. Army Corps of Engineers. 

what has been reported to be a very brief time. The instantaneous 
peak discharge of 8 1,000 cfs, calculated for an indirect measurement 
site 17 miles downstream from the dam, substantiates the reports of 
a sudden failure. The Birch Creek valley, downstream from the dam, 
presented a scene of \·ast devastation. All the trees and most of the 
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FIGURE 26.- Ifloocling in city of Choteau. Photograph by Montana Highway 
Department. 

brush ·were s"·ept a \Yay, as \vere the buildings and bridges that stood 
in the way of what has been described as a 20-foot wall of water. 
~lasses of tree stumps and other floating debris were left stranded 
or ehokcd irrigation canals miles away from the normal stream chan
nel in the Yicinity of Valier .. The flood wave moved so rapidly that 
,·cry few people received advance \Yarning. In all, 19 residents along 
the creek lost their lin~s. Of those who perished, eight were mem
bers of one family. ~\.nother family of four was last seen floating 
do,,·n mile-wide Birch Creek on a log raft. During the first 6 hours 
after dawn on ,June 9, more than 100 persons were airlifted out of 
isolated areas along the creek. Dupuyer Creek, a Birch Creek tribu
tary, \Yashecl out a bridge on ( ~ .S. Highway 89, and water was a foot 
deep jn the tO\nt of Dupuyer. Most basements \Verc flooded, but the 
town's 125 residents did not evacuate. 

The somewhat gradual failure of the dam on LO\ver Two Medicine 
Lake (fig. 28) in Glacier National Park released a flood \vave on 
Two ~Ieclicine River on the afternoon of June 8. A radio station 
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FIGURE 27.-Remains of Swift Dam looking downstream from the reservoir 
area. Arrow points to a part of the right end of the upstream face of the dam. 
Photograph by Bureau of Reclamation. 

warning did not reach all residents because electric power was dis
rupted and many persons living in river-bottom areas had little time to 
e\·acuate. A pickup truck carrying 17 persons stalled when the driver 
missed the trail across an inundated meadow and drove into a depres
sion. The driver left in search of help. Two persons were pulled 
to sa-fety with a spare tire attached to fence wire, five were rescued 
by boat, and the remaining nine died. Midvale Creek, a tributary 
to T'vo Medicine River, flooded parts of East Glacier; and South 
Fork T\vo Medicine River caused considerable da1nage to U.S. High
\vay ~ between East Glacier and Sum1nit. At the gaging station on 
T'vo Medicine River, 11 miles southea t of Browning and 30 miles 
clo\\·nstream from Lo,vcr Two Medicine Lake, the peak flow occurred 
about 3 hours prior to the failure of Lower Two Medicine Lake Dam. 
Badger Creek, which enters Two Medicine River downstream from 
that gaging station, washed out bridges and overtopped the roadway 
of U.S. IIiglnvay 9 (fig. 29) . Two Medicine River, which includes 
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FIGUltE 2R.-Remains of Lower Two :Medicine Lak<' Dam. Photograph IJy 
Bureau of Reclamation. 

B~rch Cn'ek, joins Cut Bank Creek to form the ~1a.rias River. "\Villow 
Creek, a t eilmtary to Cut Bank Creek, fiood.ed many homes at Brown
ing; alHl Cut Bank Creek "·ashecl out the bridge on State Secondary 
ITiglnYay -t-()4. 

ThP ::\[arias H iver \Yashe<l out a steel t ru::;::-; bridge 011 a county road 
north of Valier and the roadway to the south bridge approach on U.S. 
lliglnray Dl (fig. i30) south of Shelby. The fimv of the ~1arias River 
"·as efi'edi ,·ely stored ih Tiber Reservoir until downstream floods ha<l 
subsided. On .Tune 8, Sullivan H.eservoir, in an unnamed gulch about 
one-half mile from Shelby, breached and flooded a small part of the 
<"ity north of the Great Korthern H.ailway tracks. Two other up
stream reservoirs on the same gulch \vere brimful, and the northern 
t hircl of Shelby was evacuated on .T nne 11 when additional rainfall 
seemed imminent. 

:Flooding along the ·Missouri Hiver from the mouth of Nlarias River 
to Fort Peck Reservoir was confined to a few ranches and left silt de
posits up to ~ feet deep in the ,Tames ICipp State Parle Big Spring 
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FIGURE 29.-Damage to Badger Creek bridge on "C.S. Highway 80, typical of the 
many highway washouts caused by streams draining the ear:;tcrn Hide of the 
Continen1tal Divide. Photograph by :\Iontana Highway evartmcut. 

Creek, a tributary of the fJudith River, flooded 20 home~ ancl14 bu i
ness establishments in a 3-block area of Le"·istown. CottOIY\Vood 
Creek, "·est of Le"·istown, 'vashed out the Glengarry bridge and a 
1 arge culvert. 

The l\1ilk RiYer basin flooded in the hea:dwater urea near Glacier 
~ational Park. State Secondary Highway ±6-1 "·as closed for a time 
because several brido-es and culverts and ome road,vay were lost. 
Low-lying ranch lands and a few other roads susta]ned some damage. 
Peak flows generally diminished below Del Bonita, and Fresno Res
ervoir near IIavre prevented any downstream damage. 

Discharge hydrographs for selected gaging stations, on streams 
tributary to the l\1issouri River, are presented in figure 31. The time 
distribution and relative magnitude of peak discharges at selected 
gaging stations on the Missouri RiYer main stem are illustrated by 
the hydrographs in figure 32. 
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FIGURE 30.-:\Iarias River flooding U.S. Highway 91 south of Shelby. Arrow in· 
dienteH gaging station on left bank downstream from bridge. Photograph by 
:\lontnna Iligh\Yny Department. 

UPPER COLUMBIA RIVER BASIN 

The chief flood-producing area of the Columbia River basin "·as 
that part of the Clark Fork drainage basin which lies near the Conti
nental Divide in the nor,thern half of Montana. Se,·ere flooding was 
confined to the upper reaches of the Blackfoot River and Flathead 
Ri,·er drainage areas. A noteworthy exception is local flooding at 
Deer Lodge, \vhere Cottonwood Creek, a Clark Fork tributary, dam
aged 100 homes, destroyed 2 bridges, and prompted the man-caused 
destruction of 2 other bridges, "·hen lodged debris aggravated m·er
bank flooding. 

The "·ater was a foot deep in the east end of Lincoln, and se,·eral 
miles of the highway to the east were flooded as the Blackfoot River 
and tributaries overflowed. se,·ernl bridge approaches were lost and 
sC\·en persons 'vere isolated along Landers Fork. The Korth Fork 
Blackfoot Ri,·er peaked at 11,800 cfs contrasted to a peak of 4)380 cfs 
in 10-l-H. Damage along the Hln<'kfoot Ri,·er, downstream from the 
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FIGURE 31-Dt<;chclrge at selected gagmg statiOns m ~ll<;somt Rn e1 ba<;m, June 
7-13, 1964 Xumbers m parenthe!;e<; conform wtth those m table 1n and figure 2 

N or~th Fork, "a'3 nat se,·ere although the peak of 1D,200 cfs near the 
month "a" the hrghest smce record beganrn 1D40 '\Vrth the entrance 
of the Blackfoot Rn er flow, the peak o± the Clark Fork abO\ e :Missoula 
e~eeeded the 1D-!8 peak by only 200 cfs The peak of 1908 was con
Siderably higher a..t M1ssoula. than either that of 1948 01 196+ RaHle
snake Creek, winch enters the Clark Fork Ill Missoula, flooded a num
ber of home~ and httered gardens and la"·ns with debns Dikes .lnd 
'3nndbaggmg prevented floodrng oi the low-lymg Orch.ucl I-Iomes area 
along the Clark Fork In the southwest part o± Missoula The peak 
flow of the B1tterroot Rn·er, wh1ch enters the Clark Fork 1ust west 
ot Missoula, 'vas about f) percent lngher m 1948 than m 1964 At 
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FIGURE 32 -Discharge at selected gagmg stations on the MI~soun River, June 
7-14, 1964 Numbers m parentheses conform with those m table 19 and on 
figure 2 

St. Reg1s, about 25 mrles upstream from the Flathead Rrver, the Clark 
Fork peak discharge was about 13 percent greater In 1948 Discharge 
hydrographs at selected gagmg statrons on the Blackfoot River and 
Clark Fork are shown In figure 33 

The Flathead Rrver basm upstream from Flathead Lake underwent 
the most severe ftoodmg In modern tunes All marn bridges upstream 
from Columbut Falls "ere washed out or rendered unusable Up
'3heam from the Middle Fork Flathead River, the drarnage of the 
mam stem of the Flathead Rrvei IS largely In public land that IS 
'3ptusely settled Recreatronal campmg facilities at Brg Creek and 
Tnchnck were on the flood plam and were extensively damaged by 
'3cour, bilt, and debrrs Nearly 70 percent of the damage reported In 
th1s dramage area 'vas to roads and brrdges Peak discharge of the 
Flathead Rrver at Flathead, Brrtrsh Columbra, near the rnternatwnal 
boundary was 16,300 cfs, or 1,700 cfs greater than the hrghest peak 
recorded dunng the past 35 years .Just upstream from the Mrddle 
Fork Flathead Rrver, the 1964 peak flow was double the maximum 
peak of the prevrous 35 years of record Eastern trrbutar1es from 
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FIGURE 33 -DI-scharge at selected gagmg statwns on Blackfoot River and Clark 
Fork, June 8-15, 1964 ~umbers m parenthe-se-s c.onfoun with those m table 
19 and on figure 2 

Glacier NatiOnal Park had higher mut runoff than western tributaries 
along the mau1 stem Flathead R1ver because of greater storm precipi
tatiOn and snowmelt 

Extremely lugh runotltn the Middle Fork Flathead River drauutge 
basin caused ex,tensive damage to h1ghways and railroads m narTo" 
,·alleys along the southern edge of Glacier N atwnal Park A natural 
gaslme was broken, and nearly 17 miles of U.S Highway 2 along 
both Be<n Creek and the river hterally d1sappeared (fig. 34). The 
pe.1k dtscluuge of Bea1 Creek near Essex was 8,380 cfs from a drain
age area of 20 7 square miles ~\_ steel bridge on US Highway 2 
ac1oss the l\1Iddle Fork Flathead Rn·er at Essex was washed away 
The l'lvei at Essex peaked at 75,300 cfs an amount five tnnes the maxi
mum dibchurge oft he prevwus 25 years of record 

The mamlme tracks of the Great Northern Ra1lway sustamed heavy 
damage from shdes and "ashouts, prmctpally by tributary streams; 
and at one point the M'Iddle Fork Flathead River overtopped a tunnel 
portal (fig 35) Two freight trains were marooned near Essex Rail 
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FIGnn; :~-1-.-Damag(' to Cf;. Highway 2 (arrows) along Rear Creek. Photo
graph b.'· :\lontann Higlnnw Departmeut. 

traffi(' " ·as rerouted through lfelena ou :K orthern Pacific Hail way 
tracks for about a month ·while repairs ·were being made. 

In the .Kyack }1""lats area, along the Middle Fork Flathead River 
downstream from Essex, ;w residents "·ere evacuated by air. Typical 
damage to •t ransportation facilities by fill and debris from b'ibutary 
streams is shown in figure :36. 
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FIGURE. 33.-Grcat Xorthern Railway tunnel overtopped by ::\Iiddle Fork Flat
head RiYer. Photograph by Gucflt Photo, Kalisp('ll. 

At "\Vest Glacier, the main higlnnty bridge to the "·est entrance of 
Glacier National Park was damaged beyond repair. A\n old low 
single-arch concrete bridge was eomplet<'ly submerged, but the arch 
was not seriously damaged by drift. This bridge ''"as redccked and 
restored for temporary use. 

Downstream from "\Yest Glal'ier a rocky canyon <'onstrietecl How 
and, for a time, part of the ~fiddle Fork J1"'lathead Ri ,·er actually 
i1o\Yed upstn•am along ~IcDonald Creek into Lake ~fcDonald in 
Glacier National Park. Many homes, resorts, and lakeshore facilities 
were damaged. The peak fl<)\Y of the ~fiddle Fork Flathead River 
near "\Y est Glacier ( dmYnstream from ~IcDonalcl Creek) reached about 
140,000 cfs, or an amount four times the maximum peak of the pre,· ions 
25 years of record. 

Flo\Y of the South Fork Flathead RiYer was eomp]etely regulated 
at Hungry I-Iorse Dam. l pstream from the dam wiclcsprcacl Hooding 
damaged forest roads, trails, logging operations, and resort facilities . 
.. \Jl roads in the area were closed because of washed-out bridges or 
approaches, slides, or roadway washouts. The previous peak of record 
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FIGURE 36.- Debris d('posits at mouth of :Moccasin Creek near "\YE>st Glacier. 
Photo~raph by Guest Photo, Kalispell. 

of South Fork Flathead Hiver near the mouth, and prior to regulation, 
was 46,200 cfs in HH6. The computed 1964 peak inflow to Hungry 
Horse Heservoir was about 78,000 cfs. 

The peak flmv of the Flathead Hiver at Columbia Falls, downstream 
from the three forks, was 176,000 cfs. Studies by the Corps of Engi
neers indicate that the peak at Columbia Falls would have been ap
proximately 245,000 ef::; if the South Fork Flathead River had not been 
regulated. Prior to this rcgulat ion, the previously recorded maximum 
peak was 102,000 cfs in 1!)48, and the historic peak of 18!)4 was 142,000 
cfs. .\bout ;"50 homes in the Columbia I1""n11s area "·ere damaged. 
The .\nnconda Co. aluminum reduction plant cont inned operation 
with standby fuel instead of natural gas m1d by pumping from three 
gronnd-wat('l' wel1s on high ground. 

BehYcen Columbia Fa11s and Flathead Lake, the Flathead River 
flooded an extensive an'a of lmdands totaling approximately 25,000 
acres. :More than 350 homes "·ere flooded east of Kalispell in the 
Days . \eres area and the Evergreen area (fig. ;-37). The Evergreen 
nren also contains many small businesses such as motels, drive-ins, 
gas stations and nurseries, re-C'reation facilities, and a city park. The 

• 
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l!'IG RE 37.- Flooded l<JYergreen area east of Kali~'>Vell. Photograph by Guest 
Photo, Kali:-;pell. 

Days Acres area wa flooded about 4 hours after the Evergreen area 
was by water backingup in the Stilhntter River. Several thousand 
gallons of gasoline from ruptured bulk tanks of the Jet Oil Co. joined 
the floodwaters and created a fire hazard east of Kalispell. Dikes 
along the lower Flathead ya,lley ncar the lake held, lmt "·ere badly 
cut by the high flows. The flooded area from Columbia Falls to Flat
head Lake is sho"·n in plate 1. '1 he peak fto,Y of the Swan River, a 
direct tributary to Fla.thead Lake. was about -! percent less than the 
previous record of 1948 at the gaging station near Bigfork. l Tp-
tream at Strom's Store, near Condon, the 1948 peak di scharge ·was 

exceeded by about 20 percent. 
The peak stage of Flathead Lake at Somers was 2,894.27 feet, re

corded at 1230 hours on June 12. This is the highest lake stage ob
served since upstream regulation by Hungry Horse Dam began in 

eptember 1951. The. Corps of Eno-ineers estimate a maximum stage 
of 2,896.8 feet would have occurred in 1964 if there had been uncon
trolled outflow :from Flathead Lake after May 1 and no flood-control 
storage in Hungry Horse Reservoir. The stage of 2, 96.26 feet in 
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1933 IS the highest lake stage since contnnwus record began In April 
1909 The historic peak stage of 1894 was 2,900 feet All Flathead 
Lake elevatwns given are referenced to Somers datum To convert 
from Somers datum to datum of 1929, supplemental adJustment of 
1947, subtract 1 00 feet Livestock losses In the Flathead River basin 
totaled nearly 1,200 with cattle, hogs, and pets making up the maJOrity 
of drowned animals Three barge loads of mnmal carcasses were 
taken from Flathead Lake and buried 111 a central disposal pit Not 
one hmse "as In the group 

At the outlet of Flathead Lake, at J(err Dam, the Flathead River 
had a peak of 66,800 cfs The highest prevwus peak since record 
began In 1910 occurred In 1928 and was 82,800 cfs The 1894 historic 
peak discharge was computed to be about 110,000 cfs Ill a lake eleva
tion-discharge study The relatwn of lake stages to Inflow and out
flow may be better understood If It IS realized that a change of a foot 
111 lake level Is equivalent to a storage change of about 120,000 acre-ft 

In the .Jocko River Valley, US Highway 93, south of Arlee, was 
flooded Ill two places by Agency Creek Many small bridges on coun
ty roads were damaged, washed out, or sustained approach damage 
Neai1y :100 feet of Northern Pacific Railway track was washed out by 
the Jocko River near the Jocko Cabin Camp A local resident since 
1915 reported he had never before seen flooding of this magnitude Ill 
the .Jocko River Valley Revais Creek, a Flathead River tributary 
west of D1xon, washed out an approach to the bridge onUS Highway 
lOA 

D'tscharge hydrographs for selected gaging statwns In the Flathead 
River ba'3111 are shown In figure 38 

EVALUATION OF FLOOD DAMAGE 

The 'ety Iapid use of stieams near the Continental Divide left 
little tune for protectiYe measures Many of the 30 pmsons who lost 
then ln es had httle OI no" armng, some peushed while attempting to 
reach 'Safety or to saye a few possessiOns Farther downstream, the 
wauungs of flood as much as a day Ill advance Ieduced casualties and 
peunitted saving of some property Nearly 350 persons were InJured 
The Red Cross reported mass shelter and food were provided for 
about 8,700 persons during the luglnYater perwd Total damage Ill 
Montana was estimated by the Corps of Engineers ( 1964a, 1964b), 
US Department of the Army, at $55 mtlhon after prompt detailed 
surveys by varwus agencies No moneta1 y damage was assigned to 
the effect of the extenSIYe scarrtng of stream channels upon hsh and 
"lldhfe habitat Damage m excess of $1 million occurred 111 Canada 
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The statistical breakdown of losses by pnnCipal stream basins and 
by categories was generally available In the compilatiOn of damage 
prepared by the Corps of Engineers A maJor exceptiOn was In the 
extensive Lewis and Clark Natwnal Forest where subsequent break
downs prepared by the U S Forest Service were Inserted In the Corps 
of Engineer listings No stream-basin breakdowns were available 
for public domain and public faCilities In that part of Glacier N atwnal 
Park lying east of the Continental DI nde Tlus area Includes much pf 
the Hudson Bay drainage and small parts of the Marias and Milk 
RIver basms 

DAMAGE EAST OF CONTINENTAL DIVIDE 

Flood damage east of the Continental Dinde (table 7) In the Hud
son Bay and Missouri River basins totaled $30,714,500 In the head
water areas, In the Lewis and Clark N abonal Forest, almost all the 
fish habitat on 155 miles of maJor stream channels and 320 miles of 
minor stream channels sustained severe damage No monetary value 
was assigned to the loss of fish and wildlife haJbitat Alluvium, rang
Ing from a few 111ches to several feet In depth, 'vas deposited at the 
mouths of most small streams It was estimated that slightly more 
than 3,000 acres of flood plains was denuded In the Lewis and Clark 
Natwnal Forest Much of the heavy sediment load that reached the 
larger streams was deposited along the flatter reaches outside the 
N atwna1 Forest 

Downstream from the headwater areas, an estimated 120,400 acres of 
land was Inundated by the flooding waters More than 5,500 persons 
were evacuated from thmr homes, and damage to 1,870 homes and 186 
business establishments was reported 

TABLE 7 -Summary of flood damage east of the Contmental Dwtde by basms 

[Based on damage estimates compileh by the US Army Corps of Engmeers and the US Forest Service] 

Stream basm Rural Urban TransportatiOn Total 

Sun River __ --------------------------- :1>4, 107 700 :1>4, 913,000 $3,302,800 $12, 323, 500 Manas River ___________________________ 9, 220,000 1, 262,900 5, 037,200 15,520,100 
Missouri River mam stem_ ------------ 36,400 142,700 293,000 472,100 
Others 1 ------------------------------ 372,900 132,500 1, 893,400 2, 398,800 

TotaL _________ ------------------ 13,737,000 6, 451,100 10,526, 400 30, 714, 501) 

t Includes public domam and faCilities m Glacier NatiOnal Park 

RURAL DAMAGE 

Rural damage (table 8) to crops, farmsteads, fences, II ngatwn 
works, natiOnal-forest faCilities, and lands totaled nearly $14 million 
Damage to more than 300 farmsteads and rural nonfarm residences, 
stored feed and grarn, and farm equipment and the loss of livestock 
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represented about 25 percent of the total, or about $3 5 mllhon Flood 
damage to IrrigatiOn works throughout the area was about $3.7 mil
lion, about 50 percent of which was accounted for by the loss of Swift 
Dam on Birch Creek and Lower Two Medicine Lake Dam. Eroswn 
and depositiOn of debris, silt, and weed seeds onto farmland account 
for 17 percent of the total rural damage Crop and pasture losses 
amounted to about 17 percent of the total, and the maJor part of the 
crop loss was In the Irrigated areas Debris-laden streams caused 
nearly $700,000 damage to fences In the·stream valleys 

The remauung 8 percent of the total rural damage was to gravel 
pits, re•crentwn facihtles, variOus U.S. Forest Service facilities, and 
rural schools The costs of evacuatiOn and care of rural Inhabitants, 
clearing of debris Jams from str emns, and stabilizatiOn of stream banks 
at critiCal pmnts, particularly at campgrounds In the Lewis and Clark 
NatiOnal Forest ''ere also considered Forty-five percent of the 
Forest Service telephone hnes were destroyed, and the remauung 
telephone hnes sustained 10-50 percent damage In Glacier N atwnal 
Pa1k damage to btuldings, utihties, and campgrounds totaled nearly 
$400,000 

TABLE 8 -Rural flood damage east of the Contmental Dwtde 

[Based on damage estimates compiled by the U S Army Corps of Engmeers and US Forest Service] 

Stream Acres Farmsteads Fences Crop and 
flooded pasture 

Sun River _____________________________________ 32,600 'b578, 200 $324,400 $302,000 
Marias River 

Teton River_------------------------------ 44,600 743,800 115,900 1, 136,800 
Brrch Creek _____ ------ _ ---- _ .. -------- _ -- _ 16,670 562,000 146,800 481,000 
Two Medicme River_---------------------- 8,660 1, 109,000 60,700 153,900 Cut Bank Creek ___________________________ 8, 680 424,000 41,000 84,800 
Mam stem and tributaries __________________ 8,590 79,000 10,000 171,500 

Miscellaneous areas 1 _ • ------------------------ 600 6,500 600 2,800 

TotaL_ .... _______ . ___ .. __ .. _ .... ___ .. ___ 120,400 3, 502,500 699,400 2, 332,800 

Stream Land Irr1gatwn Other 2 Total 
works 

Sun River. __ ._ .... _________________ .... ___ .• __ $1,222,900 $1,223,800 $456,400 $4,107,700 
Mar1as R1ver 

Teton R1ver. ------------------------------ 780,100 7,000 171,700 2, 955,300 
Birch Creek.------------------------------ 156,900 1, 145,000 17,200 2, 508,900 
Two MediCme River_ ______________________ 91,400 1, 300,000 59,000 2, 774,000 
Cut Bank Creek ___________________________ 44,200 9,000 11,500 614,500 
Mam stem and tnbutar1es. 85,800 20,000 1,000 367,300 

Miscellaneous areas 1 ___________ :::::::::::::::: 100 100 399,200 409,300 

TotaL.~ __ .. --_ .. -- .. __ .... -------------- 2, 381,400 3, 704,900 1, 116,000 13,737,000 

1 Includes M1ssoun River mam stem and mmor tnbutar1es, St Mary River, Milk River, and Glacier 
Natwnal Park 

2 Includes damage to US Forest Service faCihtleS and costs of stream channel clearmg and stabilizatiOn 
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URBAN DAMAGE 

The largest city flooded was Great Falls where damage was esti
mated at $4 4 mllhon, of winch nearly $3.2 mllhon was for residences 
and more than $1 mllhon was for streets and utilities. Overflow 
from the Sun and Missouri Rivers flooded the southwestern part of 
the City, reqtnring evacuation of abou~ 3,000 persons 

Choteau was almost completely flooded when the Teton River over
flowed Into Spring Creek, which courses through the town Hurned 
evacuatiOn of the entire populatiOn of nearly 2,000 persons was nec
essary, and damage to homes, businesses, and mmnCipal property 
exceeded $1 mllhon Damage to 14 other communities totaled about 
$1 mllhon Urban flood damage estimates are given In table 9. 

T \.BLE 9 -U1 ban flood damages east of the Contmental Dwtde 

[Compiled by U S Army Corps of Engmeers] 

Stream basm and 
c1ty or town 

1960 
Popula

tiOn 

Resi- Com- Mumm-
dential mermal Utihtles pal Other Total 

---------1----·1----1---------------

SunRiver 
Augusta .. _------------
Sun River ____ ---------Vaughn _______________ _ 
Manchester ____ --------
Great Falls ___________ _ 

Marias River 
East Glacier __________ _ 
Dupuyer ______________ _ 
Browmng _____________ _ 
Shelby----------------
Choteau ______ ---------
Lorna _________________ _ 

Missouri River 
(mam stem) 

Fort Benton __________ _ 
Others 

Raynesford -----------
Belt_ __ ----------------Lewtstown ____________ _ 
St Mary ______________ _ 

(I} 

450 
100 
265 

$32,400 
60,500 

:1>2,800 
10,000 

:\11, 000 $66, 600 
9, 000 147, 600 

11, 000 252, 400 
200 47,500 

55,357 

$30,400 
68,100 

201,400 
46,600 

3, 161,200 199,700 

:1>40,000 
200 

456,000 
500 

546,000 47, 000 4, 409, 900 

350 13, 700 65, 000 2, 200 5, 000 85, 900 
125 5, 600 1, 200 1, 000 500 8, 300 

2, Oll 14,800 400 ---------- 7, 000 22,200 
4, 017 66, 900 5, 400 21, 600 11, 900 900 106, 700 
1, 966 558, 600 339,300 42,000 90,500 7, 800 1, 038,200 

110 ------------ ---------- ---------- 1, 600 ---------- 1, 600 

1, 837 ------------ ---------- 113,200 ---------- ----------

(!) 1, 500 500 ---------- ----------
757 ------------ ---------- ---------- 1, 000 

7, 408 11,200 3, 100 500 500 200 
( 1) 3, 700 95, 800 2, 500 30, 000 500 

ll3, 200 

2,000 
1, 000 

15,500 
132,500 

1----1----1----------------
TotaL_------------- ------------ $4,183,700 $738,300 $741,000 $698,000 '!i90, 100 '!i6, 451,100 

1 Less than 100 

TRANSPORTATION DAMAGE 

The damage to transportatiOn fac1lltles (table 10) "as more than $10 
nnlhon, of wlnch the county road system sustained nearly ~1 million 
and railroads about $300,000 Losses to the Federal aid primary and 
secondary systems, exclusive of Glacier N atwnal Park and Forest 
Service roads In the area, account for nearly $2 6 milhon Approxi
mately 60 road brrdge crossmgs ·were affected, as well as several culvert 
crossings and many miles of roadway Damage ranged from loss of 
approaches and abutments to complete destructiOn or loss of crossings. 
In the Le"Is and Clark Natwnal Forest, 20 percent of the 112 m1les 
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of forest roads was desti oyed and an additional 50 percent was so 
heavily damaged as to make reconstructiOn necessary Of the 15 
bndge5 on forest roads, 5 were completely destroyed, 1 was damaged 
beyond repair, and 9 required extensive repair, replacement of ap
proaches, or realinement of the channel The Pretty Prairie airfield 
111 the Sun River basm, was damaged beyond repair The Gates Park 
an field, also In the Sun RIVei basm, was severely damaged More 
than a third of the 977 miles of forest trail was completely destroyed 
and damage of 10 to 50 percent occurred to the rest. All maJor pack
horse trml bndges were destroyed. The loss to public transportatiOn 
faCilities was estimated at $5 3 million In the Lewis and Clark N atwnal 
Forest. 

The Natwnal Park Service estimated the damage to roads and trails 
at nearly $1.5 million for that part of Glacier N atwnal Park lying 
east of the Continental Divide 

T \BLE 10 -T1ansportatwn flood damage east of the Contmental Dwtde 

[Based on damage estimates compiled by the U S Army Corps of Engmeers and U S Forest Service] 

State and federal 
Stream hc1sm County roads highways, Ra!lroc1ds Total 

and bndges bndges and 
airfields 1 

-- --- -- - - - ---- ---- ------- --------- -------- ---------

Sun Rtvm ________________ $99, 500 $3,129,300 lb74, 000 $3,302,800 
Manas Rtver 

Teton Rtvci __________ 368, 100 1,820,300 69, 100 2, 257, .500 
Btrch Creek ___________ 45, 200 1, 256, 300 ---------- 1, J01, 500 
Two MediCme RIVCI ___ 13, 200 918, 200 ---------- 931, 400 
Cut Bank Creek _______ 43,800 199, 000 ---------- 242,800 
Mam stem and tnbu-

tanes _______________ 105, .500 66, .500 132, 000 304, 000 
lVhscellan<'ous Arf'as 2 ______ 20.5,300 1, 962, 800 18, 300 2, 186, 400 

Tot <tL ______________ $880, 600 $9,352,400 $293, 400 $10, .=)26, 400 

1 Includes damage estimates to roads, trmls, and airfields m the Lewis and Clark Nattonal Forest 
! IncludE'S M1ssoun RIVPr mam stem and mmor tnhutar1es, St Mary R1ver, M1lk River and Glacirr 

Nattonal Park 

DAMAGE WEST OF CONTINENTAL DIVIDE 

Flood damage west of the Continental Divide was estimated at 
$24 5 million, of which $17 6 million was for transportatiOn faCilities 
The second highest category of damage, as reported by the Corps 
of Engineers, Includes that to bmldings, contents and Improvements, 
and so forth, for a total of $3 8 million Damage to land, crops, live
stock fences, and farm eqmpment was estimated at nearly $18 mtlhon 
The remaunng four categories of damage total $1 3 million The 
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damage estimate cmnpiled by the Corps of Engu1eers Is summarized 
In table 11 The breakdown by stieam basins, or reaches, pmnts up 
the preponderance of damage In the sparsely settled Middle Fork Flat
head River drau1age basin and the more populous area along the Flat
head River from the Middle Fork Flathead River downstream to 
Flathead Lake. 

Damage to transportatiOn facilities accounted for about $12 6 mil
lion, or nearly 95 percent of the total damage, In the Middle Fork 
Flathead RIYer drmnage basin where U.S Highway 2 and the Great 
Northern Raihvay tracks were In the narrow valleys Earth slip
page and the washout o£ hndges and trackage by tnbutary streams 
accounted for a large part of the railroad damage The timber In
dustry of the Flathead Valley depends greatly upon the forest roads, 
and It IS reported that the road damage caused a setback of rubout a 
month In that Industry Nearly 180 miles of trails In the Flruthead 
N atwnal Forest will require restoratwn, and several livestock and foot 
bridges that were destroyed will require replacement. Damage to 
trails and 1oads In Glacier Natwnal Park was severe 

The category of btnldings, contents and Improvements, and auto
mobiles and trucks covers rural and urban areas and does not dis
tingmsh between commercml and residential damage The fact that 
50 homes near Columbia Falls and 350 homes near J(ahspell 'vere 
flooded Indicates urban damage may represent a substantial part of 
the damage 111 tlus categor.y fm the area along the Flathead RIVel 
below the ~'hddle Fork Flathead RIVer Facilities around Flathead 
Lake sustau1ed some damage when the level of Flathead Lake ex
ceeded the upper hmit for controlled regulatiOn of 2,893 0 feet eleva
tiOn (Somers datum) 

The clue£ agricultural area affected by the flood was along the Flat
head River from Columbia Falls to Flathead Lake The rapid use of 
flood" aters contnbuted to a substantial livestock loss 

Among the losses to utilities was damage to a natural-gas pipelme 
Ill the narrow valleys of Bear Creek and the Middle Fork Flathead 
River About 100 m1les of forest telephone hne needed repmr or 
replacement 

The uppe1 reaches of the Blackfoot RIVer and Its tributanes and 
1nost of the streams In the Flathead RIVer basm, both In and outside 
Glacier N atwnal Park and the Flathead N atwnal Forest, are good 
trout habitat The US Forest Service estimated that 105 m1les of 
man1 stream and about 240 miles of tributary streams of the Flathead 
RIVer were scarred to the pmnt of serwusly affecting fish and wild-
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TABLE 11 -Summary of flood damage west of the Contmental Dw~de by basms 
[Compiled by U S Army Corps of Engineers) 

Highways, 
Land, crops, Bmldmgs, roads and 

livestock, contents and railroads, Utilities, 
poultry, fences Improvements, mcludes mcluding 

Stream basm and farm and autos bridges, re- power and com-
eqmpment and trucks routed trains mumcations 

and traffic 
InterruptiOns 

Upper Clark Fork _____________________ $118,500 $70,500 $536,000 $38,600 
Flathead River above Middle Fork 

Flathead River __ -------------------- 17,000 62,000 152,700 700 
Middle Fork Flathead River excludmg Bear Creek ___________________________ 77,300 232,600 8, 293,900 135,700 
Bear Creek __________________ ----------- 1, 000 17,600 4, 319,300 200,200 
Other tributary streams m upper Flat-head River basm _____________________ 193,100 602,700 1, 940,600 700 
Flathead River below Middle Fork 

Flathead River ___________ ---- _______ 1, 343,900 2,841, 000 2, 332,600 100,500 

TotaL ___________________ ---- ____ 
1 

$1, 750, 800 1 $3,826,400 $17,575, 100 $476,400 

Flood protec-
tive works, 

Refugee care, Employee and Irrigation sys-
Stream basm Red Cross, busmess terns, and Total 

and flood losses pumpmg and 
flghtmg pumpmg 

plants 

Upper Clark Fork _____________________ 
Flathead River above Middle Fork 

$28,700 ---------------- $103,200 $895,500 

Flathead River ___ ------------------- 200 $7,000 ---------------- 239,600 
Middle Fork Flathead River excludmg Bear Creek ___________________________ 9,800 7, 200 ---------------- 8, 756,500 
Bear Creek ___________ ---------------- __ 1,600 ---------------- ---------------- 4, 539,700 
Other tributary streams 111 upper Flat-head River basin _____________________ 1,900 500 1,200 2, 740,700 
Flathead River below Middle Fork 

Flathead River ___ ------------------- 231,000 140,000 314,000 7, 303,000 

TotaL ___ ------------------------ $273,200 $154,700 $418,400 $24,475,000 

life habitat The loss of nesting areas for upland and migratory 
birds was also mentiOned as seriOus In the Flathead N atwnal Forest 
No monetary value was placed on 'these Items. 

FLOOD-CREST STAGES 

Flood-crest stages In the Missouri R1ver basin are gtven for the Sun 
River and one of Its maJor tubutaries (table 12) and fo1 the Teton 
River (table 13) In the area flooded during ,June 1964 In the uppe1 
Columbia River basin, flood-crest stages are giVen for the Flathead 
River upstream from Flathead Lake ('table 14), the Middle Fork 
Flathead RIVer and one of Its tributaries (table 15), the Still water 
RIVer and one of 1ts maJOl tnbutaries (table 16), and the Swan 
River (table 17) Most of the InformatiOn presented In the tables 
was furnished by Corps of Engineers 
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·TABLF 12 -Floocl-u c/jf bfayci!J, Sun Htur:J basw, floods of JIIIIC 1964 

[Data mostly funushed by U S At my Corps of Engmeers] 

Stream, Iocatton, and ttme 

I 
Mtles above 

mouth of 
Sun Rivet 

JuneS 

Left bank ~un lbvei, approximately 4 miles north of 
Augusta, old telephone pole about 700 ft west of State 
Highway 287 and 150 ft northwest of old concrete 
bndge pier sec 27, T 21N, R 6 W _______________ _ 

Left bank Sun River, approximately 4 miles north of 
Augusta, 50 ft north and 40 ft east of State Highway 
287 bridge abutment 111 sec 27, T 21 N, R 6 W ____ _ 

Left bank Elk Creek, approximately 0 5 mile upstream 
from State Highway 287 bndge m Augusta, 260 ft 
north of a steel truss road bndge 111 sec 17, T 20 N , 
R 6 W, at 2200 hours __________________________ _ 

Left bank Elk Creek, 0 4 mile south of Mam St, Augusta, 
on State Highway 287 Northeast corner of timber 
bridge abutment m sec 17, T 20 N, R 6 W _______ _ 

Left bank Elk Creek, on north gate of west entrance to 
Augusta rodeo grounds 111 sec 17, T 20 N, R 6 W __ _ 

Left bank Elk Creek, on northeast corner of outside 
tOilet at residence about 400 ft south-southwest of 
American Legion bmld111g m Augusta m sec 17, T 
20 N , R 6 W ___________________________________ _ 

Right bank Elk Creek, 3i mile east of Augusta at Sofie 
Malata~re residence Northwest corner of porch on 
televisiOn antenna pole m sec 17, T 20 N, R 6 W __ _ 

June 9 

Right bank ~un Rivm, approximately 450 ft northeast 
of mile post 36, Great Northern Railway, and 100 ft 
west of commumcatwn marker pole m sec 8, T 20 
N, R 5 W _____________________________________ _ 

Right bank Sun River, 125 ft northwest of R1ebhng 
StatiOn railroad s1d111g sign m sec 8, T 20 N, R 4 W _ 

Right bank Sun River, 40ft south of upstream abutment 
of Great Northern Railway bndge at mile 27 3 111 sec 
12, T 20 N, R 4 W _____________________________ _ 

Right bank Sun River, on south side of Simms gram 
elevator m sec 12, T 20 N, R 3 W at 0200 hours ___ _ 

Right bank Sun River, on power pole 8-56-R7 south of 
Great Northern Railway about 1 5 miles cast of Simms 
m sec 8, T 20 N , R 2 W _______________________ _ 

Left bank Sun River, 200 ft north of county bndge 122 
on road from Fort Shaw to Asheulot about 0 5 mile 
north of Fort Shaw, on gate post on "West side of road 
m sec 2, T 20 N, R 2 W ________________________ _ 

Right bank Sun River, approximately 0 5 mile southwest 
of Sun River on northwest corner of gram elevator m 
sec 34, T 21 N, R 1 W _________________________ _ 

Left bank Sun River, 600 ft northeast of State Highway 
20 bndge crossmg at Sun River, on Montana Highway 
CommiSSIOn Sign Ill sec 34, T 21 N' R 1 w ________ _ 

Right bank Sun River, 111Side of Farmers UniOn 011 
statwn at Sun River 111 sec 34, T 21 N, R 1 W _____ _ 

71 5 

71 3 

73 4 

72 4 

71 5 

71 4 

71 0 

65 

58 

52 9 

44 4 

42 J 

38 1 

32 0 

31 5 

31 4 

Elevatton 
(feet) 

3,973 52 

3,970 21 

4,089 98 

4,076 06 

4,068 28 

4,064 70 

4,056 80 

3,868 14 

3,755 78 

3, 716 44 

3,561 6!) 

3,534 18 

3,473 75 

3,416 56 

3,410 85 

3,414 56 
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TABLE 12 -Flood-e1 est stages, Sun Rne1 bastn, floods of Juuc 1964-Contmued 

[Data mostly furmshcd by U S Army Corps of Engmeers] 

Stream, locatwn, and t1mc 

June 9-Contmued 

R1ght bank Sun River, light pole at northwest corner of 
Umon 76 service statiOn at southwest end of State 
Highway 20 bridge over Sun River m sec 34, T 21 
N, R 1 W _____________________________________ _ 

Left bank Sun River, 4 9 miles southwest of Texaco 
servwe statiOn at Vaughn, 50 ft south of US High
way 89, State Highway 20m NEU sec 29, T 21 N, R 1 E _________________________________________ _ 

Left bank Sun River, 1 8 mile northeast of com-operated 
laundry and 2 9 miles southwest of Vaughn on power 
pole m sec 28, T 21 N, R 1 E ___________________ _ 

Left bank Sun Rtver, 300 ft east of Texaco serviCe 
statiOn at Vaughn m sec 34, T 21 N, R 1 E _______ _ 

Left bank Sun Rtver, 25 ft cast of road on corner of 
corral fence at Eidel Ranch m sec 23, T 21 N, R 
2 E, 1800 hours _________________________________ _ 

Left bank Sun River, m southwest corner of barn on 
Sam Lenz farm m sec 35, T 21 N, R 2 E _________ _ 

Right bank Sun River, above mam door of barn on 
Ochsner farm m sec 2, T 20 N, R 2 E ____________ _ 

Left bank Sun River, on corral post JUSt east of livestock 
shed at Waldenberg residence, about 0 25 mile south 
of KFBB televiSIOn statwn at Great Falls m sec 5, 
T 20 N , R 3 E ________________________________ _ 

Left bank Sun River, northeast corner of small bmldmg 
at Great Falls Trap and Skeet Club _______________ _ 

Left bank Sun River, 200ft east of Central Ave bridge 
west of Great Falls, on upstream side of road _____ _ 

Left bank Sun River, corner of Central Ave West and 
34th St , NW , Great Falls, on north side of large building ________________________________________ _ 

Left bank Sun River, 150 ft cast of residence at 2719 
Central Ave West, Great Falls ____________________ _ 

Left bank Sun Rtver, top of wmdow frame at 121 25th 
St, SW, Great Falls-----------------------------

Left bank Sun Rtver, 1% blocks west of 24th St, SW, 
and Sunset Rd m tersectwn, Great Falls ____________ _ 

Left bank Sun Rtver, % block west of 24th St, SW, 
and Sunset Rd mtersectwn, Great Falls ____________ _ 

Left bank Sun Rtver, power pole at 2217 Sunset Rd, 
Great Falls _____________________________________ _ 

Left bank Sun Rtver, power pole at 2129 Sunset Rd , 
Great Falls _____________________________________ _ 

Left bank Sun River, power pole at 2105 Sunset Rd, 
Great Falls _____________________________________ _ 

Left bank Sun Rtver, power pole at 2013 Sunset Rd , 
Great Falls _____________________________________ _ 

Left bank Sun Rtver, power pole at 2010 Sunset Rd , 
Great Falls _____________________________________ _ 

31 4 3,412 72 

22 8 3,373 74 

20 4 3,355 18 

18 1 3,349 19 

10 8 3,338 71) 

9 2 3,335 35 

9 1 3,334 13 

5 2 3,330 71 

5 0 3,330 64 

4 8 3,329 24 

4 2 3,329 09 

3 2 3,328 73 

3 3,327 83 

2 8 3,328 12 

2 6 3, 328 10 

2 2 3,327 82 

2 2 3,327 80 

2 2 J,327 41 

2 1 3,327 96 

2 1 3,327 61 
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TABLE 12 -Flood-crest stages, Sun Rwe1 basm, floods of June 1964-Contmued 

[Data mostly furnished by U S Army Corps of Engmeers] 

Stream, locatwn, and t1mc 

June 9-10 

Left bank Sun River, greenhouse at corner of 5th Ave 
and 14th St, SW, Great Falls ____________________ _ 

Left bank Sun River, north side of residence at 721 14th 
St, SW, Great Falls _____________________________ _ 

Left bank Sun River, power pole at 825 14th St, SW, 
Great Falls _____________________________________ _ 

Left bank Sun River, residence at 917 14th St, SW, 
Great Falls _____________________________________ _ 

June 10 

Left bank Sun River, m garage .1t 1337 lOth Ave, SW, 
Great Falls _____________________________________ _ 

Left bank Sun River, telephone pole at 1118 lOth Ave, 
SW, Great Falls, at 0100 hours ___________________ _ 

Left bank Sun River, power pole at 1019 lOth Ave, 
SW, Great Falls ________________________________ _ 

Right bank Sun River, 200 ft east of Great Northern 
Railway and 200ft south of nver m Great Falls _____ _ 

Left bank Sun River, storage shed at 1010 lOth Ave, 
SW, Great Falls ________________________________ _ 

Left bank Sun River, large cottonwood tree at entrance 
to 92872 lOth Ave, SW, Great Falls ______________ _ 

Left bank, Sun River, large cottonwood tree south of 
208 lOth Ave, SW, Great Falls ___________________ _ 

1 8 

7 

6 

6 

3 

1 2 

1 2 

1 1 

0 9 

0 8 

0 1 

TABLE 13 -Flood-crest stages, Teton Rwe1, floods of June 1964 
[Data mostly furmshedby U S Army Corps of Engmeers] 

LocatiOn and t1mc 

June 8 

Right bank, post of fuel-tank stand on Crawford Ranch 
m sec 33, T 25 N , R 6 W ______________________ _ 

Left bank, 20 ft southwest of camp fireplace about 4 8 
miles north of Choteau on U S Highway 89 m sec 
4, T 24 N , R 5 W ______________________________ _ 

Left bank, foundatiOn of Gus Depner residence about 
2 9 miles north of Choteau m SWX sec 11, T 24 N, R 5 w ________________________________________ _ 

Left bank, telephone pole on west side of U S Highway 
89, 1 5 miles north of Choteau m sec 14, T 24 N , 
R 5 w ________________________________________ _ 

Miles above 
mouth 

169 4 

162 8 

160 4 

159 1 

3,327 27 

3,326 71 

3,326 85 

3,325 80 

3,326 30 

3,324 11 

J,J24 17 

3,322 94 

3,322 56 

3,322 86 

3,318 34 

ElevatiOn 
(feet) 

4,229 61 

3,972 95 

3,910 96 

3,860 71 
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T \.BLE 13 -Flood-crest stages, Teton Rwer, floods of June 1964-Contmued 
[Data mostly furnished by U S Army Corps of Engineers] 

LocatiOn and time 

June 9-ContJnued 

Left bank, ~~ block west of corne1 of 3d Ave NW, and 
Weaver St m Choteau m sec 24, T 24 N, R 5 W ___ _ 

Left bank, northwest corner of barn at mtersectwn of 
7th Ave NW and Mam St m Choteau m sec 24, 
T 24 N , R 5 W ________________________________ _ 

Left bank, foundatiOn of residence approxrmately ~ mile 
west of Choteau schoolm sec 25, T 24 N , R 5 W __ 

Left bank, northwest corner of Teton County shop 
bmldmg m Choteau m sec 25, T 24 N, R 5 W _____ _ 

Left bank, northwest corner of house foundatiOn on 
southeast corner of 2d St SW, and 9th Ave SW, m Choteau _______________________________________ _ 

Left bank, large cottonwood tree at T H Hammond 
home about 1 0 mtle south of Choteau m sec 30, 
T 24 N , R 4 W ________________________________ _ 

Right bank, door of Quonset bmldmg at Ferris farm-
stead m sec 24, T 24 N, R 4 W, at 2000 hours _____ _ 

Right bank, 200 ft north of dwellmg on power pole m 
sec 22, T 25 N , R 2 W _________________________ _ 

June 8-9 

Right bank, west side of road crossmg m SE~ sec 12, 
T 25 N , R 1 W _______________________________ _ 

Miles above 
mouth 

158 7 

158 7 

157 6 

157 J 

157 2 

156 2 

147 J 

123 7 

104 5 

Elevation 
(feet) 

.3,832 94 

.3,832 85 

3,819 48 

.3,812 24 

3, 811 89 

.3,795 22 

3,675 81 

J,445 25 

3,315 61 

----------------------------------------------~----------------
June 9 

Right bank, south foundatiOn of Bill Maurer home m 
sec 22, T 25 N , R 3 E , at 1200 hours ____________ _ 

Left bank, 400 ft northeast of Dent Bndge m sec 35, 
T 25 N , R 4 E ________________________________ _ 

Rtght bank, steel pier of bndge about 5 miles north of 
Carter m NE~ sec 9, T 24 N, R. 6 E, at 1800 hours __ 

June 9-10 

Right bank, 0 2 mile west of red gram clevatm on brace 
pole m center of sec 13, T 24 N, R 7 E ___________ _ 

Left bank, guard rml on northwest corner of FA S 223 
road bridge m S0 sec 9, T 24 N , R 8 E __________ _ 

June 10 

75 2 

62 5 

.38 9 

19 8 

15 9 

J, 132 95 

.3,059 84 

2,913 72 

2,780 16 

2,738 61 

-----------------------------------------------------------------
Right bank, 200 ft south of bridge on west stde of road 

near center of sec 1, T 24 N, R 8 E ______________ _ 
Right bank, power pole leadmg to farmstead m NW~ sec 

5, T 24 N , R 9 E ______________________________ _ 

11 2 

8 0 

2,684 26 

2,659 67 



B84 FLOODS OF 1964 IN THE UNITED STATES 

T \BLE.. 14 -Flood-c1esl stages, Flathead Rwer, floods of Jtme 1964-

[Based on data furmshed by U S Army Corps of Engmeers] 

Locat10n and time 

I 
Miles above I 

Flathead Lake 
Elevat10n 

(feet) 

June 9 

Right bank, sh ectmward face of 10ck outcrop 9 ft up
stream from a.xis of proposed Gtwiel \ Iew Dam, 1 6 
miles downstlectm from Camas Creek, .wd 12% miles 
northwest of West Glacier ________________________ _ 

Hight ba.nk, streamward side of 24-m fh tree, 1 5 ft 
above ground, 0 9 mile upstream f1 om Big Creek, 
m SE}~~E}~ sec 15, T 33 N, n 20 W, and 11% miles 
northwest of West GlaCieL _______________________ _ 

Hight bank, Flathead Hiver and left bank Big Creek, 
on streamw.ud face, downstream edge concrete bndge 
pier, 1 3 ft above ground, bndge at mouth of Big 
Creek, m SW}~SW% sec 22, T 33 N, H 20 W, and 
11 miles northwest of West GlaCier ________________ _ 

Hight bank, 1~-m Iron p1pe, 0 2 foot above ground, 
30ft upstream from mtersectwn of new and old North 
Fork roads, 0 3 mile downst1eam from Deep Creek, 
m SE}~ sec 34, T 33 N , H 20 W , and 9~ miles 
northwest of West GlaCier ________________________ _ 

Right bank, '3horeward Side of twm 8-m cottonwood 
tree, 15 ft downstream from 1 oad culvert, 4 3 miles 
downc;;tream from Big Creek, m W~W}-2 sec 2, T 32 
N, H 20 W, ..tnd 8 miles northwest of West GlaCier __ 

Hight bank, chiseled "X" on steep rock face, stream
ward from 24m corrugated metal pipe on North Fork 
I oad, 3 8 miles upstream from Canyon Creek, m 
SE}~SW~ S<'C 11, T 32 N, H 20 W, a.nd 7}~ miles 
northwest of West GlaCier ________________________ _ 

Right bank, shoreward stde 15-m fir tree, 3 ft above 
ground, m vic1mty of Foolhen Htll, m N% sec 14, T 
32 N, R 20 W, and 7 miles northwest of West GlaCier--

Right bank, shoreward stde of 12-m twm top fir tree, 
upstream from rap1ds, 1 6 miles upstream from Canyon 
Creek, m SE~NWX sec 23, T 32 N , R 20 W , and 
7 miles west of West GlaCier _____________________ - _ 

Right bank, root on downstream side of 14-m fir tree, 
0 1 mile upstream from Canyon Creek, m SW}{NE~ 
sec 27, T 32 N, R 20 W, and 7 miles west of West Glacier _________________________________________ _ 

Gagmg statiOn on rtght bank, 1% miles downstream from 
Canyon Creek, near center of W% sec 35, T 32, N, 
R 20 W, and 9 miles northeast of Columbia Falls, at 0900 hr _________________________________________ _ 

Right bank, shoreward stde of 18-m pme tree, 5 5 ft 
above ground, at pomt opposite high rock chffs on the 
left bank, 1 7 miles downstream from Canyon Creek, 
m NE~SW}~ sec 35, T 32 N , R 20 W , and 6y,; 
miles west of West Glacier ________________________ _ 

Right bank, at former gagmg statiOn Site, upstream shore
ward corner of wooden gage house, 30 m above 
ground, 1 1 miles upstream from Middle Fork, m 
NE~NE~ sec 12, T 31 N, R 20 W, and 8 miles 
northeast of Columbm Falls _______________________ _ 

Left bank, shoreward side 18-m cottonwood tree, 4 5 ft 
above ground, at first curve m road from Blankenship 
bndge, 0 1 mile downstream from Middle Fork m EYz 
sec 7, T 31 N, R 19 W, and 3Yz miles north of Corum _________________________________________ _ 

72 1 J, 338 27 

71 J J, .331 81 

70 4 J, .32.3 b.j 

67 8 3, 282 86 

66 1 ,J, 2b.j 34 

64 .:; .~, 24j 97 

64 0 3,229·82 

62 3 3,212 3J 

60 8 3, 187 29 

59 1 3, 164 19 

59 0 J, 160 98 

56 4 3, 123 59 

55 2 3, 115 08 
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NORTHWESTERN MONTANA, JUNE 1964 B85 

'l'\BLE 14-Flood-crest stages, Flathead Rwe1, floods of June 1964-Contmued 

[Based on data furnished by US Army Corps of Engmeers] 

Location and time 

I 
M1les above I ElevatiOn 

Flathead Lake (feet) 

June 9 

Left bank, downstream side of 30-m stump, 30 m above 
ground, at end of trail from bmldmgs to river, 2 2 
miles downstream from Middle Fork, m SE7~ sec 17 
T 31 N, R 19 W, and 2 miles north of Corum _____ _ 

Left bank, upstream shoreward corner of log cabm, 30 
m above ground, at end of access road from US 
Highway 2, m NE% sec 19, T 31 N, H 19 W, and 
171 miles northwest of Corum _____________________ _ 

Left bank, 8ft above ground on stream ward side of steel 
leg of rmddle pier, second pier from left bank of Great 
Northern Railway bndge, m NE7~ sec 32, T 31 N , 
H 19 W, c1nd% mile southwest of Corum __________ _ 

Left bank, center alummum tag, south corner timber of 
wooden structure east of pump house, 0 5 mile down
stream from Abbott Creek, near center S% sec 3, T 
JON, H 1!) W, and at Martm CitY----------------

Left bank, shoreward side, 8-m fir tree, 20 ft stream
ward from edge U S Highway 2, 0 6 mile downstream 
from South Fork, m S% sec 1, T 30 N , R 20 W , and 
J miles west of Martm City _______________________ _ 

Ll'ft bank, downstream side of 20-m larch tree, 3 ft 
above ground, 1 3 miles downstream from South Fork, 
m NE%NE% sec 11, T 30 N , R 20 W , d,nd 3 miles 
cast of Columbia Falls ___________________________ _ 

Right bank, downstream side of 15-m cottonwood tree, 
:3 ft ,tbove ground, 3 6 miles downstream from South 
Fork nem hnc between sees 4 and 9, T JO N , R 20 
W , ,wd 1 mile northeast of Columbia Falls _________ _ 

Left bank, northwest wmgwall of wooden box culvert 
undei State Htghway 40, 7~ mile from mtersectwn With 
U S Highway 2, nem center of west edge sec 1.3, T 
JO N , H 20 W , ,tnd 1}:! miles southeast of Columbi,t Falls ___________________________________________ _ 

Right bank, concrete bndge abutment, 0 2ft below con
crete JOmt, 1 0 ft upstream from downstream edge 
northwest corner, at new steel bridge on State High
way 40, m NW~ sec 16, T 30 N , R 20 W , and 1 
mile southeast of Columbia Falls ___________________ _ 

Gagmg statiOn on right bank, 200 ft downstream from 
county bndge, 58 miles downstream from South 
Fork m NW~SE~ sec 17, T 30 N, R 20 W, and 
~ mile south of Colum bta Falls, at 0500 hrs _________ _ 

Hight bank, east side of 36-m cottonwood tree, 5 5 ft 
above ground, about 0 3 mile south of Great Northern 
Railway underpass, m SE~ sec 24, T 30 N, R 21 
W, and 2~ miles southwest of Columbia Falls ______ _ 

Left bank, center 8-m 45° elbow between hose and valve, 
1 ft below valve center, on Irngatwn pump mtake hne, 
pump ncar residence on left bank, m NE~ sec 31, 
T 30 N , R 20 W , and 4 miles southwest of Columbia Falls ___________________________________________ _ 

Left bank, shoreward Side multiple birch tree, 1 ft above 
ground, 10ft downstream from fence lme, m E~ sec 
6, T 29 N , R 20 W, and 5 miles southwest of Colum-
bia Falls ________________________________________ _ 

53 1 3,098 85 

51 8 3, 088 38 

49 6 3, 074 19 

47 7 J, 054 34 

45 2 J, 036 6J 

44 j J, 031 74 

42 2 3, 016 22 

41 1 .J, 010 88 

40 9 3,006 78 

40 05 3,003 22 

38 0 2,986 37 

35 9 2,974 33 

34 8 2,965 34 



B86 FLOODS OF 19 6 4 IN THE UNITED STATES 

T \BLE 14 -Flood-c1est stages, Flathead Rwer, floods of June 1964-Contmued 

[Based on data furmshed by U S Army Corps of Engmeers] 

LocatiOn and tlmc 

June 9 

Right bank, shoreward stde of 20-m pme tree, 30 m 
above ground, 50 ft streamward from fence on top 
left bank of old htghwater channel, 4 mlles upstream 
from McWenneger Slough dram, on lme SE% sec 14 
and NE~~ sec 23, T 29 N , R 21 W , and 7 miles 

I 
M1les above I 

Flathead Lake 

northeast of Kahspell_____________________________ J1 4 
Right bank, power pole, 4ft above ground, 50ft south

east of bndge over slough, 1 4 mlles upstream from 
MeW enneger Slough dram, m NW~ sec 35, T 29 N , 
R 21 W, and 5~2 mlles northeast of KahspelL _ _ _ _ _ _ _ 28 8 

Rtght bank, flood plam, cast face of power pole, north
east corner mtersectwn LaSalle Rd and Sprmg Creek 
Dr, near center sec 33, T 29 N, R 21 W, and 3% 
miles northeast of KahspelL _______________________________ _ 

Right bank, flood plam, on concrete curb, cast edge of 
road across from E"Vergreen School, 200 ft south of 
mtersectwn, near center of north edge sec 4, T 28 N, 
R 21 W , and 3 miles northeast of KahspelL ________________ _ 

lhght bank, on left upstream abutment of bndge over 
second slough 0 2 mlles west of Flathead River bndgc 
on U S Highway 2, m NE~~ sec 3, T 28 N , R 21 W , 
and 4% mlles northeast of KahspelL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 27 4 

lhght bank, 0 83ft above pomt of survey stake on power 
polo on downstream side of U S Highway 2 between 
first and second sloughs, west of Flathead River bndgc 
m NE~~ soc 3, T 28 N , R 21 W , and 4% miles north-
cast of Kahspell_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 27 4 

Right bank, upstream corner of bndge abutment, U S 
Highway 2, m NW}~ sec 2, T 28 N , R 21 W , and 
4% miles northeast of Kahspell_____________________ 27 4 

Right bank, downstream side of steel case bridge pier, 
steel bndgc on old U S Highway 2, m NE%Nwy.; 
sec 10, T 28 N, R 21 W, and 3 miles northeast of 
KahspelL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 26 J 

Left bank, streamward side, downstream pole of "H" 
frame of cableway, m NE~~ sec 15, T 28 N, R 21 W, 
and 2% miles cast of KalispelL_____________________ 24 4 

Left bank, streamward Side .of 36-m cottonwood tree, 
2 9 ft above ground, 0 1 ft below rmlroad spike, along 
road from dam across Bradley Channel, m NW}{ sec 
15, T 28 N, R 21 E, and 2 miles cast of KahspelL__ 24 J 

lhght bank, base of strea.mward side of power pole, 30 
ft upstream and opposite dnvewa,y to fa.rm house, 0 8 
milP downstream from Stillwater River, m VIClllity of 
formm gage at Demcrsvlllc, m NE7~ src 28, T 28 N , 
R 21 W, and 2% miles southeast of Kalispell________ 21 7 

Rtght bank, strcamward side of power pole, 4 8 ft abovP 
ground, 20 ft south of gravel road ccntm lnw, 2 0 
miles upstream from Ashley Creek, m vicmity of 
former gage at Jetty, m SW7~ sec 34, T 28 N, H 21 
W , and ~7~ miles southeast of Kahspell __________ - _- _ 18 8 

ElevatiOn 
(feet) 

2,944 30 

2,927 67 

2,920 13 

2,918 59 

2,920 J6 

2,920 73 

2,920 28 

2,915 J1 

2,906 92 

2,906 77 

2, (j{)) 44 

2, 904 1.3 
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NORTHWESTERN MONTANA, JUNE 1964 B87 

T\BLE 14-Flood-CJest stages, Flathead Rwe1, floods of Jnne 1964-Contmued 

[Based on data furmshed by U S Army Corps of Engmeers] 

Location and ttmc 

June 9-10 

Hight bank, at f01 mm gagmg statiOn ,tt Damon's Hauch, 
g10und level at 19th fence post upstream from north
east corner of cultivated field JUSt west of farmstead, 
J 1 miles downstre..tm from Ashley C1eek, m NW% sec 
J2, T 28 N, H 20 W, and 6% miles southeast of 
K.thspelL _______________________________________ _ 

Right bank, at f01 mc1 g.tgmg statiOn at Thernault Ferry, 
14 m above ground level shoreward side of largest 
twm cottonwood tree, 2f) ft upstream from old ferry 
l.tndmg m W}~ sec 4, T 27 N , H 20 W , and 8% miles 
southeast of Kalispell ____________________________ _ 

Left bank, .1t former gagmg station at Keller's Ranch 
neai Holt, upstream stde of po\\-er pole, 200ft north of 
road, !500 ft cast of concrete bridge, m NW}~ sec 23, 
T 27 N , H 20 W , and 27~ miles northwest of Bigfork_ 

Left ba.nk, shoreward side upstream pole support of 
ow1 head beam, 1 8 ft .tbove ground, on wood bndg<> 
.tt Holt, m SW}~ sec 23, T 27 N , H 20 W , ,111d 2 
nules northw£'st of Bigfork ________________________ _ 

I 
Miles above I 

Flathead Lake 

ld 7 

7 j 

J 8 

,J 0 

ElevatiOn 
(feet) 

2, 89~ .)J 

2,897 Jb 

2, 8Y4 14 

2, 8~4 24 

T \BLB 1 j -Flood-~1est stages, Mtddle Fork Flathead Rwe1 basm, floods of June 1964 

[Based on data furmshcd by US Army Corps of Engmeers] 

Stream, locatiOn, and ttmc 

JuneS 

Middle F01 k FLtthead H.tvm 
Hight bank, 4-m fi1 tree, 17~ ft .tbove ground, .tt 

mouth of Bem CICek, m W7~ sec 31, T 29 N, H 
1 j W , and 4 miles southeast of Esflex ___________ _ 

G.tgmg statiOn on nght bank 4 miles downstream 
from Be.ti Creek, m NE}~SW}~ sec 14, T 29 N, 
R 16 W , .111d 0 7 mile southeast of Essex, at 
1830 hi _____________________________________ _ 

Left bc1.nk, root on <>tieamward side of 10-m fi1 t1ee 
at to<> of slope JO ft north of dirt access ro<td to 
US Highway 2, 0 1 nnlc downstream from Pmk 
Creek, m sec 2, T 29 N , H 16 W , and 2~2 miles 
north of Essex ______________________________ _ 

Left b.tnk, shoreward side of 6-m larch t1 cc on 
<>dge of foot trml, 0 8 mile downstream from Paola 
Creek, m sec 21, T 30 N , R 16 W , and > miles 
northwest of Essex ___________________________ _ 

Left bank, 8-m rotten stump, 3 ft htgh, on top of 
bank, 0 2 mile downstream from Tunnel Creek, m 
sec 7, T 30 N, R 16 W, and 7% miles northwest 
of Essex ____________________________________ _ 

I 
Mtlcs above I 

mouth 

44 5 

3Y 9 

36 2 

27 9 

Elevatwn 
(feet) 

J,882 Jll 

3, 748 8 

J, b77 18 

3, .)98 Jj 

3, .507 96 
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T \BLE 15 -Flood-c1est stages, Mtddle Fork Flathead Rwe1 basm, floods of June 1964 
-Contmued 

[Based on data furmshed by U S Army Corps of Engmeers] 

Stream, locatwn, and time 

June 

Mtddle Fork Flathead Rtver-Contmued 
Left bank, upstream stdc of 8-m fir ttec, 1 ft above 

the gt ound, 0 1 mile upstream from Coal Creek, 
111 centCI of N}~ sec 26, T 31 N, H 17 W, .1nd 
11 miles northwest of Essex ___________________ _ 

Left bank, shoreward stde of lone 30-m fir tree, 7 0 
ft above ground, 35 ft streamwm d from edge of 
U S Htghway 2, 0 6 mtlc upstream from Wahoo 
Creek, 111 SW}~ sec 21, T 31 N, H 17 W, ,wd 
12}~ mtles northwest of Essex __________________ _ 

Left bank, streamward stde of 10-m cottonwood 
tree, 2% ft above ground, 600ft northwest of Great 
Northern Railway Red Eagle statwn, 1 1 miles 
upstream from Nyack Cteck, m SW~ sec 17, T 
31 N, R 17 W, at Nyack, .1nd 9 mtles southeast 
of West Glamer _____________________________ _ 

Left bank, streamward side telegraph pole, 3 ft 
above ground, 1 1 mtles upstream from Lmcoln 
Creek, near center of E}~NW7~ sec 35, T 32 N , 
R 18 W, and 5% miles east of West Glamer _____ _ 

Left bank, base of streamward Side of 4-m pmc 
tree, at top of Great Northern Railway cut, 0 1 
mile upstream from Kootenai Creek, m NW~~ sec 
33, T 32 N, R 18 W, and 37~ mtles cast of West 
Glacier _____________________________________ _ 

Left bank, shoreward stde of 12m fir tree, 2ft above 
ground, 60 ft upstream from center hnc of con
crete arch bridge, near center of N7~ sec 36, T 32 
N , R 18 W , and ~~ mile east of West GlactCr ___ _ 

Left bank, 25ft below chtselcd square on upstream 
strcamward corner of concrete bndgc gtrder foot
mg, on Gomg to the Sun Highway m NE~~NEH 
sec 35, T 32 N, R 18 W, at West Glamer _____ _ 

June 9 

Htght bank, upstream side of 9-m pmc tree, 0 4 ft 
above ground, 0 1 mile downstream from Mc
Donald Creek, m NW~~SE~~ sec 27, T 32 N , R 
19 W, and 1 mile west of West Glamer, at 0300 hr_ 

Left bank, shoreward side of 6-m pme tree, 2 ft 
above ground, m NW~~ sec 8, T 31 N, R 19 W, 

I 
Miles above I 

mouth 
Elevation 

(feet) 

2J 4 J, 443 30 

20 8 3, 387 65 

18 8 3, 35J 17 

12 7 3, 303 56 

10 4 J, 286 44 

6 7 3, 187 38 

5 95 J, 180 6 

4 5 3, 161 71 

<tnd 4% miles southwest of West Glamer ________ _ 0 15 3, 119 06 
McDonald Creek 

Left bank, strcamward side of 28-m cottonwood 
tree, between cabms 6 and 7 of VIllage Motor Inn 
at outlet of Lake McDonald, m NW~~NW~~ sec 
23, T 32 N , R 18 W , and 2 miles north of West Glacier _____________________________________ _ 2 2 3, 162 46 
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NORTHWESTERN MONTANA, JUNE 1964 B89 

TABLE 16 -Flood-crest stages, Sttllwater Rwer Basm, floods of June 1964 

[Based mostly on data furmshcd by U S Army Corps of Engmeers] 

Streams and locatiOn 

Stillwater River (mamstem) 
Right bank, 4 ft lower than spike at base of 24-m 

cottonwood tree on top of nght bank, 4 7 miles 
upstream from Whitefish River, near center of sec 
31, T 29 N, R 21 W, and 272 miles north of 
KalispelL ___________________________________ _ 

Right bank, 51 ft lower than spike m streamward 
side of 16-m fir tree 400 ft upstream from access 
toad to utility bmldmg at mumCipal golf course, 
2 7 miles upstream from Whitefish Rtver, m E;Y2 
sec 6, T 28 N, R 21 W, and 72 mile north of 
KalispelL ___________________________________ _ 

Whitefish River 
Gagmg station on left bank m SE}4NW}4 sec 34, 

T 30 N , R 21 W , and 8 miles north of KalispelL 
Left bank, 4 2 ft lower than railroad spike m 

streamward side of 24-m pme tree 50 ft north
cast of northeast corner of bndge m SE}4 sec 
20 ,T 29 N, R 21 W, and 4 miles north of 
KahspelL __________________________________ _ 

Left bank, 4 4 ft above railroad spike, on down
stream side of transformer pole, cast of gravel 
road, 150 ft northeast of northeast corner of 
wooden bndge m SW}4 sec 4, T 28 N, R 21 W, 
and 2 miles north of KahspelL ________________ _ 

M1les above 
mouth 

7 4 

5 4 

12 6 

5 3 

0 1 

ElevatiOn 
(feet) 

2,956 5 

2,940 6 

2,973 20 

2,922 3 

2,913 96 

The records of flood stages may be a useful guide to the lmntatwns 
on the occupancy of lands along these nvers They also furnish basic 
data on the velocity of flood crests and on valley or channel storage 
The profile sites are described In enough detail so that they can be re
located for comparison with crests of othei floods Other 1nforma
bon at each site Ill the tables Includes the elate (and the hmn, when 
known) that the crest occurred; the distance ~1..bove the mouth, 111 

river miles; and the elevatwn, In feet above sea level 
The lm' er reach of the Flathead RIVer between the chscontlnued 

gag1ng statwn neat J(ahspell (nule 26.:1) and Flathead Lake has 
been sub1ectecl to lngh flood-crest elevations In 1928, 1D33, 1D±8, and 
1964 Table 18 IS a summaty of these e]eya'twns at chscontlnuecl gag
Ing statwn sites converted to sea level datum of 1929, supplemental 
adJustment of 1947 Elevatwns of Flathead Lake referred to 
elsewhere In this report are to Somer'3 datum 

249-795 0 - 67 - 7 
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TABLE 17 -Flood-crest stages, Swan Rwer, floods of June 1964 

[Based mostly on data furmshed by US Army Corps of Engmeers] 

Location and time 

June 9-10 

Right bank, on center pihng of 3 pilmg, on upstream stde 
of bridge abutment, 1 mlle upstream from Porcupme 
Creek, m SW~ sec 35, T 25 N, R 18 W, and 3}12 
miles south of Swan Lake _________________________ _ 

Right bank, shoreward s1de of 56-m cottonwood tree, 
1~ ft above ground, 165 ft north of boat launchmg 
area at Swan Lake Camp Ground, near north edge sec 
14, T 26 N , R 19 W , and ~~ mile northwest of Swan Lake_ 

June 10 

Gagmg statiOn on left bank, at outlet of Swan Lake, 1000 
ft downstream from Johnson Creek, m SE%SW% sec 
11, T 26 N, R 19 W, and 5 miles southeast of Big-
fork, at 1200 hours ______________________________ _ 

Right bank, downstream end of concrete abutment, 
4 25 ft below alu mmum tag, bndge 1 mlle upstream 
from Bigfork Dam, m SE~ sec 32, T 27 N, R 19 W, 
and 2 miles east of Bigfork ________________________ _ 

Left bank, hhoreward Side of 6-m birch tree, 1 0 ft above 
ground, on stream ward Side of dnve m Big Fork State 
Park, m NE~ sec 36, T 27 N , R 20 W , ~ mlle south-
west of Bigfork ________________________________ _ :. _ 

28 95 

23 0 

14 6 

2 7 

0 1 

3,081 29 

3, 071 g 

3,069 6 

.3,012 18 

2,893 87 

TABLE 18 -Flood-crest elevatwns, w feet, on the Flathead Rwer between Kahspell 
and Flathead Lake 

[Elevatwns referenced to datum of 1929, supplemental adJustment of 1947] 

Miles Year of flood 
Name of gagmg station above 

mouth 
1928 1933 1948 1964 

-----
Flathead Rtver 

Near Kahspell ______ 26 3 2,912 96 2,912 28 2,913 0 2,915 31 
At Demersvllle ______ 21 7 2,903 3 2,903 82 2,903 1 2,905 44 
At Damon Ranch ___ 13 7 2,898 5 2,899 85 ---------- 2,899 53 
At Thernault Ferry __ 7 5 ---------- 2,897 37 2,896 7 2,897 36 
At Keller Ranch ____ 3 8 2,896 4 2,896 0 1 2,895 8 2,894 14 

Flathead Lake at Somers_ 0 2,894 92 2,895 26 2,895 01 2,893 27 

• At site 3 0 miles above mouth 
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Profiles of flood -crest stages In the Missouri RIVer basin along the 
Sun and Teton Rivers are shown In figures 39 and 40 The profile 
of the Sun River extends from State Highway 287, north of Augusta, 
downstream to the mouth. The Teton River profile extends from a 
pmnt about 11 miles upstream from Choteau to the mouth. 
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FIGURE 39 -Profile of flood-crest elevations on the Sun Rtver and Elk Creek 
upstl enm from the mouth of the Sun Hn er 
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the month 

Flood-crest profiles In the upper Columbia River basn1 are shown 
In figures 41 to 44 for the Flathead RIVei upstream from Flathead 
Lake, the Middle Fork Flathead Rn er, the Stillwater RIVer and one 
of Its maJor tributanes, and the Swan Rn·er Figure 45 IS an en
largement cf a. part of the profile 111 figure 41, shmnng the reach of 
the Flathead RIVer from Columbut Falls to 'nthm 3 miles of Its 
mouth at Flathead Lake Also shown are the flood-stage elevatwns 
for 1948 and 1933. 

The profiles shown were based pnmanly on data furnished by the 
Corps of Engn1eers 
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STORAGE REGULATION 

Lake Sherburne stored all Inflow dunng the critical flood periOd; 
thus It reduced the peak on Swiftcurrent Creek by about 10,000 cfs 
and resulted In some beneficml effects on the flow of the St. Mary 
River About 25,000 acre-ft of floodwater were stored dunng the 
periOd ,June 7-10. 
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Canyon Ferry Re~e1 ,·on on the Missouu RIYet, near Helena, re
duced the peak flow of the .i\1:Issomi Rn·cr hom about 24,000 cfs to 
about 5,000 cfs at that pmnt fot a perwd of nearly 8 days Tins 
tcductwn had a fav01ablc effect at Great Falls whete the combined 
1ecord flow of the Sun Rivm and lugh stage on the Missouri RIYel 
caused great damage The C01 ps of Engineers estimated tins re
ductiOn prevented about $60,000 damage Hausm, Holtet, Black 
Eagle, Rainbow, Cochrane, Ryan, and .i\1:orony Dam5 on the Missouri 
River above and below Great Falls had httle effect on cltscharge 
regulatiOn 

The Bureau of Reclamation estnnatcd that Gibson Dam on the Sun 
River I educed the peak flow of the Sun RIYcr neat Great Falls and the 
Missouri RIYei clownstteam fiom the Sun River by about 4,000 cfs 
The net teductwn of the .i\1:Issouu Rn·m flmy belmY the Sun River by 
Gibson Dam and Canyon Feny Dam ·wa~ estimated to haYe been about 
23,000 cfs 

The failure of Swift D,tm on Bnch Creek, at about 1000 hours on 
,June 8, t eleasecl about 30,000 acre-feet of st01 eel water In a short tunc 
and greatly Increased the natu1 a1 peak flo" of that stream. The 
d1schargc clnnnushecl as It moYecl downstream. Failure of Lower 
Two Mecltcine Lake Dam although less abt upt than that of Swift Dam 
resulted In unnaturally lugh flow tor a considerable distance down
stream from the clam However, the maxnnum discharge of Two 
MediCine RIVm at the gaging statiOn southeast of Browning occurred 
priOI to the aun al of watet released by the dam failure Storage by 
the dam, pum to faihnc, was probably favorable to peak-flo" 
tcductwn along much of Two MediCine RlYei 

Tiber Reset von on the Mauas Rn·cr nmn Chestet, with a dr~unage 
rnea of 4,923 sqmue miles that Inrlucles Burh Creek and Two Medicine 
RtYm "hete dams fa1lccl, had a peak 1nflo" of about 200,000 efs 
D,t1ly outflow ftom the Iesct \"Oll \\aS 1ncreased from 1,150 cfs on June 
8 to about 10,000 cts on .Tunc 11 Nearl) 285,000 acre-tt of \\ater \\aS 
5tmccl duung the :3-day peuod of .Tune D-11 The Iegulatton and 
storage by Tibet Dam and Reset vOir a' c1 ted floofhng of a number of 
utnches and the town of Loma and prm·ented an estimated $600,000 
damage along the lo" et .i\1auas Rnret and the .i\i1ssoun RlYer upstteam 
trom F01 t Peck Reset ,·on 

Ftcsno Hesei\·on on the .i\1:Ilk Rnm, 1:3 nulc~ "e"t of ILt\tc, .,toted 
about 15,000 aCie-feet during the flood pcuod while do" nstream 
teleases ±01 uugatwn contlnned ~\~ the n,thual peak flow was not 
unusmtlly lngh, the tcgulatwn benefit" as ptobably minm 

Fort Peck Rescryon on the l\1:Issom·t Rnet, upstream ftom the l\1:Ilk 
HIVer, Is one tesetTon of a system of large 1esm yous on the main stem 
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of the Mrssoun Rrver operated by the Corps of Engrneers Damage 
prevented by these marn-stem reservmrs and local Federal flood-control 
proJects were estimated to be nearly $63 mrllion Bureau of Rec
lamatiOn reservmrs were credrted, by the Corps of Engineers, with an 
additiOnal downstream benefit estimated at about $11 mlllwn 

Hungry Horse Dam on the South Fork Flathead River reduced 
outflow from about 3,000 cfs at the begimung ot the flood to 500 cfs 
Peak Inflo" to the reservOir was computed at about 78,000 cfs. A 
stage reductwn on the Flathead River of 4 feet at both Col umbra Falls 
and Kalispell was attnbuted to reservoir storage ( estnnate by the 
Corps of Engineers) The corresponding preventiOn of damage was 
estimated at $10 milliOn 

RECORDS OF PREVIOUS FLOODS 

In for matron on floods prwr to the turn of the century IS very scarce 
for the area east of the Continental Divide The Waterton, Belly, 
and St Mary Rivers of the Hudson Bay drainage basin had high 
flows rn 1902, 1908, and 1953 The 1953 flood rs discussed Ill detail 
by the Department ot Northern Affarrs and N atwnal Resources ( 1953), 
Ottawa, Canada. Noteworthy floods Ill the Missouri River basin, 
upstream trom Fort Peck Reservorr, occurred In 1908, 1916, 1927, 
1948, and 1953 A report of the 1953 flood and a general revrew of 
some previous floods have been published by the U.S Geologrcal 
Survey (1957) 

Information obtained tron1 residents and weather records Indicate 
that the .rune 1908 and J nne 1953 floods rn theW aterton, Belly and St 
M'ary Rrver basins were caused by exceptiOnally Intense uunfall The 
maximum stages In 1908 on the Relly RivCl near Mountmn VIew, 
Alberta, and Waterton River near 'Vaterton Park, Alberta, were 
slightly hrgher than rn 1964. 

The peak chscharge~ ot 1964 In the St. Mary Rrver drainage basrn 
upstream from Babb m~ty have exceeded those of 1908 The peak drs
charge ot the St. Mary Rrver at the 1nternatwnal boundary" as 21,000 
cfs Ill 1964 and about 40,000 cfs m 1908 

The floods Ill June 1908 In the MI~souri River ba~u1 above Fort Peck 
Reservoir were considered record floods In the memory of residents. 
and strll stand as the record floods 111 much of the area The longest 
continuous record of streamflow In the basn1 started 1n 1891 on the 
Mrssourr River at Fort Benton The June 1908 peak of about 140,000 
cfs rs nearly double the next lnghest peak of 78,700 cfs In J nne 1953 
The 1964 peak of 77,400 cfs ranks thn·d, and the fourth lughest known 
peak occurred In June 1892 Storage In Canyon Ferry Reservoir re
duced both the 1953 and 1964 peaks 
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The tTune 1916 peak on the Sun Rrver at the drverswn dam north
west of August,t "as 32,300 cfs compared wrth the June 1908 peak 
of 20,000 cfs and the June 1964 peak of 59,700 cfs Storage rn Grb
son Reser von reduced the 1964 peak by about 4,000 cfs On Elk 
Creek at Augusta, the June 1908 peak was the hrghest recorded durrng 
the years 1904-24, when streamflow records were berng collected. Al
though records were not obtarned durmg the ,June 1953 flood, local 
residents rndicate the 1953 flood was lugher than the 1908 flood and 
the 1964 peak exceeded the 1953 peak The June 1964 peak stage 
at the Sun River near Vaughn gaging statwn exceeded the tTune 1908 
peak by about a feet 

The peak discharge of 241,000 cfs on the Mauas River near Shelby 
greatly exceeds any drscharge since 1902, when rntermrttent record 
began. The peak drscharge of 1908 may have been slightly higher 
than the 40,000 cfs recorded for 1948. Records at the discontinued 
statiOn on the Marias River near Brinkman list the 1908 peak dis
charge at about 70,000 cfs and the 1948 peak at 50,000 cfs Intermedi
ate Inflow between these sites was believed to have been much less 111 

1948 than In 1908 The 1948 flood In the Marms River basm has been 
drscussed by Dightman (1950). 

The peak stage of the Missourr Rr ver at V rrgelle was about 2 feet 
higher In 1908 than 111 1953 The 1953 peak discharge was 122,000 
cfs as compared with 105,000 cfs Ill 1964. 

The Mrlk River basin underwent floodrng In 1899, 1906, 1908, 1948, 
1952, and 1953, serwus floodmg occurred 111 the central and lower parts 
of the basin. There was no serwus floodmg In tins reach m ,J nne 1964 
Very little rs kno" n of floods In the upper Milk R1ver basm priOl 
to 1905, except that the M1lk RIVer at Havre had a peak m 1899 of 
about 20,000 cfs, the lughe~t known prior to completiOn of Fresno 
Dam rn 1939 The peak of the Milk RIver m 1964 evidently exceeded 
the peak of 1908 and subsequent years 1n the Del Bonrta area 

• West of the Continental Divide ~evere general floods are known 
to have occurred In 1894, 1899, and 1948. Lesser or more localized 
floods occurred rn 1913, 1916, 1928, and 1954. The floods of May
June 1948 and May 1954 are discussed by the lJ S Geologrcal Survey 
(1949, 1959) 

The Clark Fork up~tream from Mrssoula. hadrts highest peak flow 
111 1908, accordrng to InformatiOn of local residents The Clark Fork 
peak drscharge of about 48,000 cfs 111 1908 at the MIUtown Dam, JUSt 
downstrea•m from the mouth of the Blackfoot Rrver, was the lughest 
known The peak drscharge of 1894 IS not known but was probrubly 
the second lnghest, followed In drminishmg order iby the 1899, 1964, 
and 1948 peaks 
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The Blackfoot R1ver neal Bonner was probably higher In 1894 and 
1908 than 1n 1964 The 1964 peak IS the highest recorded discharge 
during the perwds 1899-1904 and 1940-64 However, the upper 
Blackfoot R1ver near Lincoln was higher In 1899, 1908, and 1953 than 
1n 1964, according to InformatiOn of local 1 es1dents 

The 1948 peak discharge for the Clark Fork below ~'hssoula "as 
52,800 cfs and IS the highest since record began 1n 1929 The 1964 
peak IS the second highest Higher flows are assumed to ha.ve occurred 
In 1894, 1899, and 1908 The summMwn of !the peak discharges for 
Clark Fork at Missoula and Bitterroot RIVer near Missoula for 
J nne 20, 1899, IndiCates a peak discharge for Clark Fork below Mis
soula of at least 70,000 cfs 

At St Reg1s the Clark Fork peak discharge In 1948 IS the lughBst 
Since gagmg statron records began In 1911 T-his peak IS followed m 
order of dunuuslung magnitude by the peaks of 1913, 1956, and 1964 
As IS generally assumed witlun >tins basin, peak discharges In 1894, 
1899, and 1908 pro:balbly exceeded the 1948 peak 

In the Flathead River basin, quantitative Inf01matwn IS meager for 
floods pr101 rto 1910 The 1894 flood of 142,000 cfs on the Flathead 
R1ver at Columbm Falls '"as the highest known until 1the discharge of 
176,000 cfs 1n 1964 The 1964 peak discharge would have been albout 
245,000 cfs If rthe South Fork Fla,thead RIVel had not been regulated 
by Hungry Horse Dam The maximum known elevatiOn of Flathead 
Lake (about 2,900 ft, Somers datum) occurred Ill 1894 The maximum 
elevatiOn of 2,894 27 feet Ill 1964 was exceeded six tnnes between 1909 
and 1964 The Corps of Engmeers estimate that the storage 111 
Hungry H01se ReseiToir reduced the potential maximum c]evartiOn of 
Flathead Lake In 1964 by 2 5 feet 

FLOOD FREQUENCY 

The evaluatiOn of the flood potentml of a stream IS of primary m
Lerest to persons concerned with locatiOn and design of structure" 
subJect to possible floorl1ng The probable rerturn frequency ( Iecui
rence mterval) can be detennined by analysis of flood IecOich f01 
gaging statwns Regwnal flood charaoteristics arc developed f1om 
statistical study of flood experience on a number of streams The 
rehahihty of calculated 1eturn f1cquencies may be expected to vary 
wlJth the areal coverage and numbe1 of yca1 s of flood records on "Inch 
they are based A fair degree of confidence Is Inchca·ted f01 re·cu1 renee 
Intervals as grea1t as 50 years, exrtenswn of curves beyond that perwd 
IS not recommended A flood havmg a 1ecurrencc IntmTa] o± 50 year:, 
will be equaled 01 exceeded once m 50 ymns, on an average, In ot.her 
words, It has a 2-percent chance of occurrmg In any year 
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Cmnparison of the peak discharge at a gagmg station for a given 
flood with the prdbable 50-year flood as determined by flood-frequency 
relU~twns provides an approximate measure of tJhe severity of the flood 
The floods of June 1964 were ou'tstandmg, particularly on streams that 
drained the mountain slopes on both sides of the ContinenJtal Divide 

In the Hudson Bay drmnage basin, most streams had peak dis
charges that were n1ore than twice the discharge of the probruble 50-
year flood '!'he peak of Street Creek rut International boundary was 
10 3 times the probable 50-year flood This may have been exceeded 
on some streams where' peak discharges were not determined 

Peak discharges In the Missouri R1ver basin were also outstanding 
In the upper drainage areas of the Sun, Teton, Marias, and Milk 
Rivers The ratios of the peak discharge to the probable 50-yeai 
flood ranged from abou1t 3 In tlhe upper Sun River area to more than 
10 In the Teton River drainage Peak discharges of 5 to 10 times the 
probwble 50-year flood were common on Two MediCine Creek (called 
Two Medicine River downstream from lower Two MediCme Lake), 
Nor~th and South Fork Birch Creek, Badger Creek, Dupuyer Creek, 
and South Fork Milk River The highest determined ratiO was 11 5 
for Teton River near Farmington 

West of the Continental Divide, rabos of the June 1964 peak dis
charge to the probable 50-year flood were generally less than 2 In the 
Clark Fork drainage except In the upper Blackfoot River area. In 
t,he upper Flathead River basm, the peak discharges deternnned 
ranged from 2 to 4 times the probable 50-yca,r flood except In the 
Middle Fork Flathead Rivet basin where the ra!tws n.pproached 9 

TaJble 19 hsts the calculated flood-recurrence Intervals or ratiOs to 
the probruble 50-year flood for gaged sites &usceptiblc to analysts 
through repo1ts of the US Geological Survey on the magnitude and 
ftequency of floods The Iepotts fo1 the uppe1 Columbut Rn e1 basm 
and for the Missouri RIVer basin ha,ve been prepared by the U S 
Geologteal Survey (1964, 1966) The report for the Hudson Bay 
basm will be published after completiOn of studies 

The varm,bon of flood cluuacterJstics east of the Oontmental Divide 
led ~to the regiOnal areal separations sho" n In figure 46 The pca.k 
disC!harges for 'tllC ,June 1964 flood ha Ye been plotted against clr a,.mwgc 
area In each approprutJte regiOn and area as sho\\n In figutes 47 to!)!) 
Recurtence-Interval ln1es for the 10-year flood and the 50-ye~u flood 
are shown to aiel compauson ExtensiOn of the recm rcnce-Intcrnll 
lines In these figutes 1s not advised 

In general, flood-frequency relatiOns arc based upon natural stream
flo" conditiOns However, the Missouri River peak flows have been 
affected by a relatively constant degree of regulatiOn durmg 1nost of 
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the penod ±01 wluch recmds have been collected Frgure 56 shm' s 
the peak discharges of .June 1964 and the 10-year and 50-year flood 
hncs for gaging statwns on the ~1rssouri RrYer marn stem bet\Yeen the 
Gallatin Rn·er and Fmt Peck Resen·ou· 

The flood-frequency formulas ±or the area "est of the Continental 
Dn Ide (US Geological Survey, 1964) were developed from the 
parameters of drainage area, aYerage annual runoff, areas o± lakes 
Ll,nd ponds, clnd a numerical geographic factor Examples of derrved 
recurrence mter vals for chscharges at seleoted gagmg-stat10n sttes are 
gtven In figure 57 

The relations o± peak chscharge to drainage area provide easy com
parison of the mnt discharge of the 1964 flood peaks (figs 58 and 59) 
The same In±ounatwn for four pmnts along the Teton Rn·er IS gn en 
111 figure 60 to Illustrate the downstream reductiOn In mut drscharge 
and to provide a means of estunating the mut discharge at any 
Intermediate point. 
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EROSION AND DEPOSITION CAUSED BY FLOODS OF 
JUNE 1964 IN NORTHWESTERN MONTANA. 

By RICHARD F HADLEY 

INTRODUCTION 

This section of the report Is concerned with the physwal changes 
produced by the flood on stream channels and on landforms such as 
mountain slopes. Many of the changes In the landscape after such 
catastrophic floods as those of ,June 1964 In northwestern Montana are 
apparent to observers, but most changes cannot be verified quantita
tively. Opportunities for comparison of natural features before and 
after the flood, by surveys or photographs, are limited Therefore, the 
data presented here are a combinatiOn of quantitative measurements 
arid qualitative observatiOns of geomorpluc changes produced by an 
outstandrng flood 

The author wrshes to express Ius thanks to Frank Stermitz, Distnct 
Engineer, Helena, Mont, and personnel of the Surface Water Branch, 
U S. Geological Survey, for assistance In the collection of field data 
and photographs 

FIELDWORK 

A reconnaissance of the area was made during the perwd September 
1-10, 1964 During this brref trip, field observatwns and surveys were 
made 111 several large river valleys and In Yalleys of smaller trrbutarres 
111 the area affected by the flood Channel cross sectiOns were surveyed 
at U.S Geological Survey gaging statiOns where channel dimenswns 
were known for the periOd before the flood. At other sites, where 
exact preflood measurements were not available, an estimate of chan
nel dimensiOns was made from photographs and topographic maps 

GENERAL FEATURES OF THE FLOOD AREA 

LOCATION 

The greatest damage caused by the flood was concentrated In an area 
bounded by the Dearborn Rivet on the south, Interstate Highway 15 
on the east between Helena and Great Falls, Middle Fork Flathead 
River on the north, and Flathead River on the west Tlus roughly 
1ectangular-shaped area Includes about 12,000 squa1e miles, and the 
Continental Divide trends northwest through It 

TOPOGRAPHY 

The topography IS diverse Altitudes reach 8,500-9,000 feet In the 
rugged peaks along the Continental Divide, In the Flathead Range, 
and In the mountains of Glacier N atwnal Park west of the Divide. 
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On the east s1de of the D1v1de, the northern Great Plains and foot
lulls abut the mountains, and the general altitude of the area ranges 
from :1,300 feet at Great Falls to almost 5,000 feet 111 the foothills and 
to more than 8,500 feet Ill the mountains 10 miles a way 

GEOLOGY 

The Rocky Mountarns 'vlnch bi'3ect the flood area and form the 
Continental D1v1de are composed of sedrmenhuy, metamorphic, and 
Igneous rocks rangmg from Precambrian to Quaternary In age 
These 1ocks are folded and faulted Into complex structural patterns. 
The sedunenta1y 1ocks are clnefly lunestone, sandstone, and shale. 
The metamorphic rocks are predommantly quarztte, and the Igneous 
locks a1e chonte and gabbto On the Great Plains east of the Rockies, 
the rocks are chiefly Tertiary and Cretaceous sandstone and shale 
Some mea'3 are mantled w1th Pleistocene glacial dr1ft and morainal 
deposrts 

PHYSIOGRAPHY 

The mountain valleys ate generally narrow and steep, then shapes 
berng contl oiled to a large degree by geologic structure The valley 
s1de slopes are heavily forested, and the surficial mantle IS t]un and 
rocky The stream channels ate Incised In the bottom of V-shaped 
hough-, and IIIO':lt ha\e \ery mu1o" flood plams One reason for the 
hea,·y damage to roads and railroads IS the lack of 1oom on the moun
tarn valley floors fot rights-of-,yay. Most roadbeds are lngh fills 
whrch tend to unp1nge on the riverbanks Immediately east of the 
mountain'; most lt\·er Ynllcys and the flood plam~ 'nden mat kedl:h 
and the slope of the rn·ers and upland areas IS much flatter There 
Is, thetefore, a s1g1nficant difference In the k1nd of flood damage m 
the two physwgtnplnc types 

EROSIONAL EFFECTS OF THE FLOOD 

UPLAND AREAS 

The steep upland '3lope':l m the mountainous atea'3 have a thm sm] 
mantle" Inch was probably satn1nted or near saturatiOn because of the 
above-a ,·erag e snowpack Therefo1 e, when rarnfa ll of such quanti ties 
.tnd Intensities as occurted on .Tune 7-8 fell on the steep, relatively 
unstable slopes, the eroswn on mountain slopes was extraordinary 
Gullymg In small mountam rills and moYement of debris on steep 
valley slopes we1e pronounced 111 the dramnge ~uea of M1ddle Fork 
Flathead River beh' een Smnm1t and "'Vest Glacier, l\font 

For example, In sec :16, T :12 N, R 18 "'V, on Moccasin Creek, a 
tributary of the l\,hddle Fork Flathe:,j RIVer where the slope of the 
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valley floor is 20 percent and the valley ide slopes exceed 50 percent, 
an e timated 3.8- to 4-foot thickness of rock and alluvium " ·as removed 
from the central part of the valley in a trench 82 feet wide. Boulders 
with maximum diameters of 33,4 feet "·ere scattered along the channel 
banks. On the upland slopes eovered with ponderosa pine, trees up 
to 1 foot in diameter had been uprooted and moved down the slopes 
(fi<rs. 61, 62). Less than 100 yard below the section shown in fi<rure 
62, U.S. Highway 2 was closed by a debris eone that. \Yas transported 
from the Moccasin Creek drainage basin of a.bout 2 square miles. In 
th area bet\veen ummit and Hungry Ilorse Dam, Mont., the flood 
discharge was extremely high, and erosion was seYere from all head
wa:ter stream and mountain slopes. 

On the east side of the Continental Divide, upland erosion \Yas also 
seYere and comparison of aerial photographs taken before and after 
the flood reveal that upland slopes ncar the junction of the "'Vest Fork 
and South Fork Sun River were intricately gullied. The antecedent 
moisture in the soil mantle \Yas probably responsible, in large part, 
for the high rate of discharge and upland erosion in the mountain-

lfiGUHE 61.-l\loccaRin Creek near ·west Glacier, ~Iont. showing debri · moved 
down Rteep mountain Rlopes by flood. 
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FLOODS OF 1964 IN THE UNITED STATES 

Left bank 

25 50 

DISTANCE IN FEET 

FIGURE 62 -Channel cross sectiOn on Moccasm Creek near 'Vest Glacier, Mont 

ous areas On the High Plains east of the mountains, thmc was little 
gullyn1g on the grassed upland slopes and most erosiOn was confined 
to the channels and val1ey floors 

CHANNEL EROSION 

Data for determining channel erosiOn "ere obtained primarily at 
US. Geological Survey gagmg statiOns Figures 62, 63, 68, and 72 
show six channel cross sectiOns befoi e and after the flood Although 
only a small sampling of uvers affected by the flood IS Included, It 
Is representative of both mountmn and plains streams The range In 
drmnage area Is from 8 to 1,380 square miles Surveys of these 
cross c;:ections and obsei' atwns at other locatiOns Indicate that most 
channels were considerably deepened and ·widened by the flood al
though the changes may be tempouny 

DETAILED DESCRIPTION OF CHANNEL CHANGES 

SKYLAND CREEK NEAR ESSEX, MONT. 

The drauutge basin of Skyland Creek IS very reptesentative o± the 
f:lmal1, forested headwater basins west of the Continental Divide that 
Ieceived the brunt of the flood The dramage ~uea at the Skyland 
Creek gagmg statiOn IS 8.09 square miles, and the maxmnun knm' n 
peak discharge priOr to the 1964 flood was 284 cfs The flood of 1964 
produced a peak discharge of 3,580 cfs, and velocities must have been 
extiemely ]ugh 1udgmg by the amount and Size of debris that was 
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moved Into the valley. The channel "as completely filled by uprooted 
trees up to 8 Inches In diameter and by boulders as much as 2 feet 
In longest dimensiOn. The stream now occupies a channel to the left 
of the gage house and slightly higher than the old channel (figs. 
63, 64). 
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and on Bear Creek near Essex (B) 



B120 FLOODS OF 1964 IN THE UNITED STATES 

. l. Yiew looking upstream, )lay 22. 1D4R. 

n, Yi<'". on September .). l!J<.i-!. showing debris that has comvletely obliterated 
the <"h:umel. Gage house was not mon'd by the fioocl. 

l<~mnm ti-!.- GAGIXG Wl'.\TIOX OX HKYL.\.XD CRlDI<JK XI•JAR 10~~:·\l<JX. )10:\"T. 

• 

,. 
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BEAR CREEK NEAR ESSE!X, MONT 

The Bear Creek cross sectwn IS downstream from the Sky land Creek 
gagmg statwn The drmnage area IS 20 7 square miles The gaging 
station IS In a narrow valley bounded by a steep bedrock valley wall 
on the left bank and an ea1 th-fillroacl embankment on the ught bank 
The previOusly known maximum discharge was 696 cfs, and the peak 
discharge on the 1964 flood \Yas 8,380 cfs The channel does not ap
pear to have been severely eroded by the lngh peak discharge Heavy 
growth of trees and shrubs on the flood plain was relatively undam
aged, and there Ib little evidence of deposition on the low terrace along 
the right bank; ho" ever, app1 oxima tely 3 feet of channel scour was 
accompanied by minor widening (frgs 63, 64, 65, 66) 

249-795 0 - 67 - 9 
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[fiGURE 6::>.- Gaging station on Bear Creek near Essex, Mont., looking upstream, 
.Juno 26, 19-!8. 

FIGURE 66.- Yiew of Bear Creek near the gaging-station site on ::;eptember .). 
196-!, showing ero~ion along <'hnnnel sides. 

• 
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MIDDLE FORK FLATHEAD RIVER AT ESSEX, MONT. 

On the Middle Fork Flathead River at Essex, below the mouth at 
Bear Creek, the gaging station and a highway bridge "·ere destroyed 
by the flood. Datum that could have been used to sun·ey the eroded 
channel was not recovered, but qualitati,·e observations of channel 
erosion and deposition " ·ere made near the gaging station site. The 
drainage area at this site is 510 square mile ', and the maximum dis
charge during the flood \vas 75,300 cfs. For about a quarter of a 
mile upstream from the bridge site and U.S. I-Iiglnvay 2 crossing, 
the channel had been widened about li35 feet and a house '"as left 
hawring 0\·er the edge of an S-foot high raw eutbank. On tht' right 
bank and downstream from the highway crossing, fine sand and slit 
bad been deposited in a Forest Service campground to a depth of 5 
to 6 feet (fig. 67). Estimates of the depth of deposition 'vere aided by 
the near burial by sediment of fireplaces in the campground. The fine 
sediment may have been derived from erosion of the ]eft bank immed
iately upstream. 

FIGURE 67 . .:._View of flood plain of ::\Iiddle Fork Flathead RiYer at E::; ·ex, ::\lout.. 
showing deposition of fine-grained material in Forest Sen-ice campground. 
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TWO MEDICINE RIVER NEAR EAST GLACIER, MONT 

On the east side of the Continental Divide, the channel eroswn was 
equally as severe as on the west side and In some places was m'OI e spec
tacular because of the failure of dams The gaging statiOn site on Two 
Medicine River near East Glacier IS a quarter of a nule downstream 
from Lower Two Medicine Lake Dam and 1 eserv01r on a dran1age area 
of 511 square miles Comparison of channel eroswn with rainfall 
amounts and Intensities oi runoff Is not mea1ungful because the 
greatet pat t of the erosiOn and depositiOn Ill the valley IS due to the 
failure of the dam and the subsequent extremely lugh peak discharge 
Nevertheless, the channel changes are note,vorthy as an example of 
the erosiOnal forces of the flood The peak discharge at the gaging 
statwn 'vas 63,500 cfs Prwr to the 1964 flood the maximum known 
discharge was 1,390 cfs In 1918 The channel at the gaging site was 
not deepened much by the flood presumably because of the rock con
trol. However, the width of the channel was Increased nearly four
fold (fig 68) Much of the vegetatiOn along the banks was removed 
by the flood ('fig 69) and cobbles up to 12 Inches In longest dimenswn 
were deposited on the flood plain (fig 70) 

0 25 50 75 100 125 150 175 200 

WIDTH IN FEET 

FIGURE 6R -Channel uo~~ ..,ectwn on T" o MediCme River near Ea~t Glacier. 
Mont 
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A, new on June 8, 1963. 

B, View 011 'eptember 5, 1964. Two tall eonifers in middle baekground appear 
on A to the right gage house. Coarse debris was deposited by the flood of 
.June 1964. 

FIG RE 69.- GAGIKG STATION OK TWO MEDICI~E Rn·gR ~l:GAR ~jAST 
GLACIER, ~IO~T. 
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Fmum~ 70.- Cobbles that were transported onto flood plain of Two ~ledicine 
RiYer near ~jast Glacier, :\l·ont .. by the flood. 



• 

NORTHWESTERN MONTANA, JUNE 1964 B127 

NORTH FORK SUN RIVER Nl!lAR AUGUSTA. MONT. 

The North Fork Sun RIVer heads on the Continental Divide at an 
altitude of about 8,500 feet and drains an area of 258 squaie miles 
of heavily forested, rugged mountain country The gaging station 
IS In a narrow, steep-sided valley. The channel floor IS covered by 
coarse gravel and boulders. The maximum discharge dunng the 
flood was 51,100 cfs As shown In figure 71 the channel was widened 
and deepened several feet at the gaging statiOn cableway The max
unum channel deepmnng was 55 feet, and the channel was widened 
about 25 feet. Although the flood stage rose higher than the bank on 
the left side, there IS no IndiCatiOn of scoui or fill on the low terrace 

Left bank 
15 

June 28, 1964 

0 20 40 60 80 100 120 140 160 

DISTANCE IN FEET 

lfiGURE 71 -Channel cro~~ ~ectwn on North lfork :5un River near Augu~ta, Mont 
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TETON RIVER N~AR DUTT'ON', MONT. 

On the plarns east of the Rocky Mountarns, the Teton Rrver rs 
representa'tlYe of the riVers afi'ected by the flood At the gagrng sta
tiOn near Dutton, Mont, the 1964 peak fhscharge was 71,300 cfs as 
eompared wrth the prenously known max1mum discharge of 1,310 
cfs The drarnage area at the sur ,~eyed cross sectiOn rs 1,308 square 
mrles The valley rs wide and flat wrth few obstructiOns to flo" 
In spite of the large flood there was Yery httle scour 1n the channel, 
and the w1denrng wns undoubtedly due to scour around the brrdge 
abutments before the bridge wag "ashcd out (fig 72) In n gtudy 
of er oswn caused by floods of 1955 rn Connecticut, 'Vol man and 
Erler (1958) found that where channel wrclth was small compared to 
Yalley 'ndth, scour 'vas generally shgh't Tlus condrtron seems to be 
true for the Teton RIVer near Dutton where the channel IS less than 
lfj percent of the Yalley 'ndth The flood plarn showed no evrclence 
of scour, e\ en though It was completely Inundated 111 the reach 
examrned 
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FIGtd~E 72. -Channel oo-..., .;;e(tton on the Teton Rn er near Dutton, )Iont 

DEPOSITION CAUSED BY FAILURE OF SWIFT DAM ON BIRCH CREEK 

The flood:, 111 the Yalley of Bnch Creek "ere extremely -,e,·ere be
cau::,e ot 'the farlure of Swift Dam ,tnd the discharge of the contenb 
of s" Ift Reservon Into the Yalley The maxunum capacity of the 
reservon was approximately 30,000 acre-ft, and evidence suggests that 
the dam farlecl suddenly The peak discharge of 881,000 cfs from 
an area of 105 square mrles was deternnned by Indirect measurements 
near Dupuyer, Mont, wlnch IS 17 miles downstream The force of 
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the flood was remarkably demonstrated on the vaJley floor of Birch 
Creek in the half-mile reach directly below the dam. Several large 
block of rockfill material from the dam were moved a quarter to 
half a mile along the valley floor without being broken up. The stra.t
ifi ation in the fill materi·al \Yas still visible in these large blocks in 
September 1964 (fig. 73). The large t block observed contained ap
proximately ±75 cubic yards of material and several others exceeded 
100 ubic yards. The angular rock fragment s in the fill material from 
the da1n contra t sharply with the rounded cobble and gravel of the 
ftood plain on which they came to rest. Farther do"'nstream on 
Birch Creek north of Valier, the channel was widened approximately 
70 feet near the bridge crossing, and conr of the rhannel bed into 
bedrock prabab ly exceeded 5 feet. 

FIGURE 73.- Block of earthfill material from Swift Dam on Birch Cre k that 
was carried intaet from the damsite downstream about one-half mile uy tlw 
tlood. Stratifioation of eavth fill i · till di cernible. ~ote the contrast in the 
blocky material from the dam and the rounded cobbles on the flood plain. 
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DETERMINATION OF FLOOD DISCHARGES 

The opetation of a stream gaging strutwn consists principally of the 
n1easurement of stage and discharge and the definitiOn of the stage
discharge Ielatwn from whiCh discharge can be calculated for a given 
stage The development of a stage-discharge relatiOn Is based upon 
current-meter measurements throughout the range of stage experi
enced, or through a sufficient part of the range so that the discharge 
corresponding to the maximum stage can be obtained by a reasonable 
extensiOn of the stage-discharge relatwn, or rating curve Short 
extensiOns of a rating curve are usually made by logarithmic plotting, 
from velocity-area studies, or by the use of other hydraulic or hydro
logic princi pies. 

Because of the record-breaking magnitude of the June 1964 floods, 
1t was Impossible to obtain current-meter measurements at or near peak 
stage at many of the gaging statiOns In some places, measuring 
facilities ·were destroyed , In others, access roads and bridges were 
flooded or washed out; and In some of the small streams, the duratiOns 
of the flood peaks were too short to permit measurement. 

For many of the gaging statwns at whiCh no high-water current
meter measurements were made and for ungaged sites where peak dis
charge data were desired, peak discharges were obtained by slope-area 
measurements, contracted -opening measurements, or other types of 
Indirect discharge measurements These Indirect measurements are 
based on channel geometry and high-wateT profiles obtained by field 
survey and are computed by established hydraulic principles They 
are Indirect only Ill the sense that the data are collected subsequent to 
the passage of the peak discharge A general descnptwn of the In
chrect measurement methods used by the Geological Survey Is given 
by Johnson (1936), Dalrymple and others (1937), and Corbett and 
others ( 1943) More detailed InformatiOn concerning the latest tech
niques IS available In recent reports by l{Indsvater and others ( 1953) , 
Bodhainc (1963), and Tracy (1957) 

SUMMARY OF FLOOD STAGES AND DISCHARGES 

Maximum stages and discharges at 204 gaging statwns, crest-stage 
statwns, miscellaneous Sites, and reservmr statiOns are summarized In 
table 19 The reference numbers In the table correspond to those on 
the locatiOn map (fig. 2) and aid In locatmg the sites at which peak 
discharges were determined 

The derivatiOn of the maxima data IS explained In the statiOn de
scnpbons for each site The peak discharges In table 19 are those ac-
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tually determined; that Is, no adJustments for storage, regulatwn, or 
diversiOn have been made For reservmr statiOns the maximum stage 
and contents are given, and for some, the computed peak Inflow IS 
given 

ExplanatiOn of data In the 13 columns In table 19 follows 
Number.-The number by whiCh each statiOn IS Identified at refer-

'• ences In this report. The numerical order follows the Geological Sur
vey's standard downstream order of listing statwns 

Permanent station nu1nber -The number used In the GeologiCal 
Survey's water-supply papers of surface-water supply In the United 
States and the annual reports of surface watm records of Montana 
Blank spaces In the column IndiCate that a statwn IS at a miscellaneous 
site or IS a statwn operated by Canada, and no number has been as
~Igned to It. The number for each statwn Includes the part (Geologi
cal Survey's geographical divisiOn of principal river basins) numbm 
Statwn 1-19 are In Part 5 (Hudson Bay basin), statwns 20-142 arc 
in Part 6-A (Missouri River basin above Swux C1ty, Iowa), and sta
tiOns 143-204 are in Part 12 (Pacific slope basms In Washington and 
upper Columbia River basin). 

Stream and place of determ~nation.-The permanent name adopted 
for the site to whiCh the hsted data apply, each name IS unique 

Drainage area-The gross drainage area, In square miles, above the 
statwn site as determined by the topography 

The last nine columns of the table giVe data for all known floods 
at the site 

Penod.-The perwd of known floods prior to June 1964 This 
perwd does not necessarily correspond to that In which continuous 
records of discharge were obtained, but for many records It extends 
back to an car her date 

Y ea1'-The calendm year, In the penod of kno" n floods befm e 
June 1964, of the maximum stage or discharge 

Date.-The date of the maximum stage or discharge during the 
floods of June 1964 

Gage height and dischaTge -Data In each pan of columns arc 
associated with the year or date Ill the preceding column The 1964 
peak chscluuges, In cubic feet per second per square mile, have been 
given for Sites not s1gmficantly affected by regulatiOns or diverswns 

Recrttrrence ~nteTval-The average Interval of time In which the 
peak dischatge of June 1964 can be expected to be equaled or exceeded 
once vVhere the recurrence Interval Is greater than 50 years, the ratio 
of the peak discharge to the discharge of the 50-year flood IS shown 
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EXPLANATION OF STATION DATA 

The main purpose of a flood repoi t If:! pi esentatwn of stage and 
discharge data on streams These data a1 e p1 esented In the following 
sectwn In sufficient detail so that the hydrographs of the flood peaks 
may be accurately constructed The hydrologist who needs more 
detailed data may find them 1n the Helena distriCt office of the 
GeologiCal Survey 

The data consist of a description of the statwn or site, a table 
showing the chuly discharge at gaging statwns fm ~fa}-June 1964, 
and tables of stages and discharges at IndiCated times for many of the 
gaging statiOns 

The statiOn descnptwn gives InformatiOn Ielatn·e to the locatwn 
of the gage, size of the draim1ge basin aboYe the gage, nature of the 
gage-hmght Iecord obtained during the peuod covered by th1s repo1t, 
datum of gage, definition of the stage-discharge I elatwn, maximum 
stage and discharge dunng the June 1964- floods and prevwus 
maxnnum clunng the perwcl of record, maxuna data for floods outside 
the perwd of record, effect of Iegulatwn and dn·e1s10n, and othm 
pel tinent general1nformatwn 

The table of daily mean chscha1ge gives data for the 2-month perwd, 
May-June 1964, to covel not only the peuod of maJOr flooding but a 
suffiment length of time to show discharges durmg antecedent and 
1ecesswn perwds. The monthly figures of the table show the monthly 
mean discharge, In cubic feet per second, the Yolume of monthly 
runoff, In acre-feet, and the yo}ume of monthly ntnoff, 1n nlChes, at 
~elected statwns. Monthly figures fm a fm, statiOn~ downstream 
from a IeseiTon· haYe been adp1sted for change 111 contents of the 
1 esm ,·on 

The tahle of ~tage~ and chsduuges at lllChcnted tune~ give~ f:!nffiment 
data ~o that hydrogutphc; of stage anrl chscluuge can be dra\\n. The 
peuod of tune cm·med 1~ f1om prwr to the start of the JWtJOl nse 
to .u1 :nlntuny cutoff pmnt on the Ie('e',SIOn and 1s not the same for all 
qtatwns. 

The stage.., ,tnd a~~ocmted chscluuge.., gt\ en ::,hould not be used Ill 
preparatiOn of a stage-d1scha1 ge relatiOn ( 1 atmg curve) fm use outside 
the flood perwd For many statiOns the 1elatwn used to compute the 
chscharge wa" shifted hom the basic uttJng ±m 'auous 1easons, such 
as bac]nyater from debris blockage 01 other changes In conh ol 
conditiOns. 





Permanent 
No station 

number 

1 5-100 
2 5-107 

3 5-llO 

4 5-ll5 

5 5-120 
6 5-125 

7 -
8 5-130 

9 5-140 
10 5-145 
11 5-155 

12 5-160 
13 5-175 

14 5-185 

15 5-190 

16 5-200 
17 5-205 
18 -
19 -

20 

21 

Table 19 --Summary of flood stages and discharges 

Stream and place of determination 

Belly River at international boundary 
Mountain View Irrigation District Canal, 

near Mountain View, Alberta 
Belly River near Mountain View, Alberta 

Waterton River near international 
boundary 

Street Creek at internat2onal boundary 
Boundary Creek at international boundary 

Waterton Lake at Waterton Park, Alberta-g; 
Waterton River near Waterton Park, 

Alberta 
Grinnell Creek near Many Glacier 
Swiftcurrent Creek at Many Glacier 
Lake Sherburne at Sherburne 

Swiftcurrent Creek at Sherburne 
St Mary River near Babb 

St Mary Canal at St Mary Crossing, 
near Babb 

St Mary Canal at Hudson Bay Divide, near 
Browning 

Kennedy Creek near Babb 
St Mary River at international boundary 
Rolph Creek near Kimball, Alberta £1 

Lee Creek at Cardston, Alberta £1 

Missouri River at Toston 

Deep Creek below North Fork Deep Creek, 
near Townsend 

Maximum previously known 

Drainage 
area Gage Discharge (sq mi) Period Year height (cfs) 

(feet) 

Saskatchewan River basin 

74 8 1947-64 1953 6 66 2,450 
- 1935-64 1961 - b 155 

121 1908 1908 12 (c) 
19ll-64 1953 6 64 4,500 

61 0 1947-64 1954 6 51 2,710 

6 0 1947-55 1953 4 5 437 
21 0 1947-64 1950 5 34 -

1953 - 904 
146 1950-64 1953 4,199 5 -
238 1908-64 1908 e9 5 24,000 

3 47 1949-64 1950 3 45 242 
31 4 1912-64 1937 f 6 89 2,250 
63 7 1915-64 1961 4,788 1 g 66,370 

64 3 1912-64 1916 e 7 85 i 2,280 
278 1902, 1902 e 6 50 9,300 

19ll-25, 
1951-64 

- 1918-64 1936 - b 767 

- 1917-64 1937 - b 758 

-60 6 j k 1'105 - -
469 1902-64 1908 e 12 75 40,000 

90 6 19ll-16, 1953 7 21 1,290 
1935-64 

117 1909-14, 1951 10 49 7,820 
1920-64 

Missouri River main stem 

Gage 
Day height 

(feet) 

8 10 16 
8 -

- -
8 11 40 
8 ll 55 

8 13 6 
8 -
- -

4,206 76 
9 9 22 

8 4 88 
8 f 10 00 

ll 4,780 88 
8 -

ll 8 37 
8 12 96 

7 -

8 -

8 -
8 12 06 
8 4 80 

8 12 59 

Maximum June 1964 

Discharge 

I I Reour-Cfs per renee Cfs 
sq mi i?;:~;:~ 

12,000 160 a 3 10 
b 162 - -

- - -
16,400 136 a 2 93 
12,400 203 a 3 77 

5,740 957 a 10 3 
'5,930 282 a 4 01 
- - -
- - -

25,700 108 a 2 72 

536 154 a 1 43 
6,700 213 a 3 38 

g 54,320 - -
h 10,000 157 a 2 95 

i 2, 360 - -
i 16,500 59 4 a 1 56 

b 706 - -

b 816 - -

15,000 248 a 4 56 
i 21,000 - -

630 6 95 1 

11,400 97 4 a 2 10 
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22 

23 

_. 

Missouri River near Townsend 

Canyon Ferry Reservoir near Helena 

~) • .. 

Missouri River main stem 

24 6-587 I Mitchell- Gulch near East Helena ---] -----aOs p~~:_~ 119631 1 41 [_ _ __ 102___l____:j - _j ~ - I 

25 

26 
27 
28 

29 
30 

31 

32 
33 
34 

35 

36 
37 

38 

39 

40 

41 
42 
43 

6-615 

6-617 
6-618 
6-619 

6-625 
6-627 

6-645 

6-730 

-
-

6-735 
--

Prickly Pear Creek near Clancy 

Jackson Creek near East Helena 
Crystal Creek near East Helena 
McClellan Creek at city diversion dam, 

near East Helena 
Tenmile Creek near Rimini 
Little Porcupine Creek tributary near 

Helena 
Lake Helena near Helena m/ • 

Hauser Lake near Helena m/ 
Holter Lake near Wolf Creek 
Missouri River below Holter Dam, near 

Wolf Creek 

Little Prickly Pear Creek at Sieben 
Ranch, near Wolf Creek 

Lyons Creek near Wolf Creek 
Little Prickly Pear Creek at Wolf Creek 

Dog Creek near Craig 

Wegner Creek at Craig 

Dearborn River near Clemons 

South Fork Dearborn River near Craig 
AuchardCreek near Craig 
Dearborn River near Craig 

----- - -- --

Prickly Pear Creek basin 

192 1909-16, 1927 -
1921-33, 
1945-64 

3 44 1961-64 1962 2 49 
3 77 1961-64 1964 1 52 

33 2 1960-64 1962 1 48 

32 7 1914-64 1917 e 4 88 
48 1959-64 1964 74 

610 1945-64 (k) 3, 635 60 

Missouri River main stem 

m 130 1921-23, 1953 6 20 
1929-53 

32 0 - - -
15 7 - - -

325 1945-64 ~ 9 58 
-----

Hardy Creek basin 

900 9 6 01 
700 I 3 65 

16 8 2 64 19 I 5 52 
16 8 1 64 211 5 57 

175 8 2 59 390 11 7 

781 9 377 563 17 2 
3.8 8 1 17 59 12 3 

g 11,790 1 3,634 90 g 10,240 -

3,200 9 9 15 n 17,400 134 

- 8 - 1,230 38 4 
- 8 - 353 22 5 
7,960 9 13 5 n 15,400 47 4 

44 I - I Hardy Creek near f_a~cade -- m _ ___L_ 9 46 l - l - l - I - I 8 I - I p 440 I 46 5 I 
See footnotes at end of table 
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Table 19 --Summary of flood stages and discharges--Continued 

Maximum previously known 

Drainage 
Permanent area Gage Discharge No station Stream and place of determination (sq mi) Period Year height (cfs) number 

(feet) 

Missouri River main stem 

45 Missouri River at Cascade 

Smith River basin 

46 6-750 Smith River Reservoir near White Sulphur 72 3 1938-50, 1950 5,488 6 g ll, 600 
Springs 1959-64 

47 6-756 Five Mile Creek near White Sulphur 6 00 1960-64 1963 2 06 20 
Springs 

48 6-760 Newland Creek near White Sulphur Springs 6 74 1946-53, 1953 3 50 56 
1960-64 

49 6-767 Sheep Creek near Neihart 5 30 1960-64 1964 l 67 78 
50 6-768 Nugget Creek near Neihart l 48 1959-64 1964 l 07 15 
51 6-770 Sheep Creek near White Sulphur Springs 54 4 1941-64 1953 e 5 80 460 
52 6-775 Smith River near Eden 1,594 1951-64 1953 10 46 12,300 

1963 f 12 50 -
53 6-777 Smith River tributary near Eden l 63 1960-64 1962 72 45 
54 6-778 Goodman Coulee near Eden 21 8 1959-64 1964 4 02 150 

--- --- ----- --- - L_ -

Missouri River main stem 

55 6-782 Missouri River near Ulm 20,941 1953 1953 17 35,000 
1957-64 1959 ll 26 19,100 

1959 f 12 20 -
56 - Missouri River above Sun River, at Great 21,175 1930-64 1953 3, 317 84 -

Falls 
.. -

Sun River basin 

57 6-785 North Fork Sun River near Augusta 258 1911-12, 1948 7 03 4,840 
1945-64 

58 6-790 South Fork Sun River near Augusta 252 1911-12 1911 4 6 2,740 
59 6-795 Gibson Reservoir near Augusta 575 1930-64 1940 4, 725 5 g 107,100 

60 6-796 Beaver Creek at Gibson Dam, near Augusta 20 3 1959-64 1962 2 45 496 
61 6-800 Sun River near Augusta 609 1889-90, 1916 114 32,300 

1904-64 
62 - South Fork Willow Creek near Augusta 26 9 - - - -
63 - Sun River at State Highway 287, near 827 - - - -

Augusta 
64 6-835 Ford Creek near Augusta 19 4 1906-12 1909 5 5 1,230 

Gage 
Day height 

(feet) 

(k) 5,488 45 

8 l 16 

8 2 59 

8 2 12 
8 77 
9 4 93 

10 5 48 
- -
8 24 
8 3 58 

22 14 44 
- -
- -

10 3,318 2 

8 15 82 

8 -
8 4, 732 23 
8 -
8 -
9 15 7 

8 -
9 -

8 -

Maximum June 1964 

Discharge 

I 
I Reour-Cfs per renee Cfs sq mi interval 

(years) 

g 11,450 - -
8 l 33 -

13 l 93 -
113 21 3 -

10 6 76 -
362 6 65 15 

3,860 2 42 17 
- - -

L4 86 -
110 5 05 -

J. 27,500 l 31 3 
- - -
- - -
- - -

51,100 198 a 5 57 

28,800 114 a 3 19 
g 116,400 - -
h 60,000 104 -

4,360 215 a l 77 
i 59,700 98 0 a l 96 

2,790 104 41 
i 46,700 56 5 a 1 23 

2,700 139 a 1 99 
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65 6-840 Smith Creek below Ford Creek, near 74 0 1945-52 1948 5 7 1,830 8 13 4 6,140 83 0 
Augusta 

66 - Elk Creek near Augusta 145 - - - - 8 - 12,000 82 8 
67 - Sun River at Simms m 1, 224 1941-64 1953 i3,557 1 - 9 3,561 6 i 69,800 57 0 
68 6-879 Muddy Creek tributary near Power 3 15 1963-64 1964 2 26 284 8 2 13 220 69 8 
69 6-885 Muddy Creek at Vaughn 314 1908 1908 24 (c) 9 12 24 3, 720 11 8 

1925-26, 1953 17 7 7,600 - - - -
1934-64 

70 6-890 Sun River near Vaughn 1,854 1908 1908 20 4 (c) - - - -
1934-64 1953 16 38 il7 ,900 9 23 4 ioJ 53,500 28 9 

71 6-893 Sun River tributary near Great Falls 21 1 1956-64 1964 3 94 215 8 5 46 470 22 3 
72 - Sun River at Great Falls 1,937 1908 1908 3,328 - 10 i3,324 6 - -

Missouri R1ver main stern 

73 Missouri River near Great Falls 

74 Belt Creek near Monarch 

75 I - _ I Highwood Creek near rlighwooa ~---75 2 T 1953 ll953j / 9,210 ~~ - I 1,830 I ~ 
Missouri River main stern 

76 I 6-908 _I Missouri River at Fort Benton I 24,749 \1890-196411908 I 18 5 I 140,000 I 10 I 13 441 i 77,400 I 3--13! 

Marias River basin 

77 - Two Medicine Creek above Trick Falls, 26 8 - - - - 8 - 13,600 507 
near East Glacier 

78 - Dry Fork Two Medicine Creek near East 7 66 - - - - 8 - 3,940 514 
Glacier 

79 6-909 Lower Two Medicine Lake near East Glacier 50 2 1938-64 1944 4,875 67 g 14,800 8 4,883 3 g 20,930 -
80 6-910 Two Medicine River near East Glacier 51 1 1912, 1918 e 7 85 i 1, 390 8 - t 63,500 -

1918-24, 
1962-64 

81 - South Fork Two Medicine River near East 78 2 - - - - 8 - 25,600 327 
Glacier 

82 6-920 Two Medicine River near Browning 317 1907-24, 1907 
1951-64 

e 8 6 p 7,950 8 s 14 0 100,000 315 

83 6-925 Badger Creek near Browning 133 1951-64 1953 6 28 4,220 8 10 37 49 '700 374 
84 - North Fork Birch Creek near Dupuyer 19 0 - - - - 8 - 8,890 468 
85 - South Fork Birch Creek near Dupuyer 25 3 - - - - 8 - 9, 770 386 
86 6-940 Swift Reservoir near Dupuyer 75 3 1916 1916 4,959 94 g 36,070 8 4,956 30 g 34,300 -

1936-64 1953 4,948 38 g 30,620 - - - -
87 6-950 Birch Creek near Dupuyer 105 1909-37 1916 10 0 pi 7,000 8 - t 881,000 -
88 - B1acktail Creek near Dupuyer 62 7 1948 1948 - 4,680 8 - 3, 730 59 5 
89 - Cartwright Coulee near Valier 21 8 1948 1948 - 2,890 8 - m 2,950 135 
90 6-980 Dupuyer Creek near Valier m 129 1912-37 1934 7 40 3,330 8 - 21,600 167 

1948 1948 - 7,370 - - - -
See footnotes at end of table 
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Maximum previously known 

Permanent 
Drainage 

No station Stream and place of determination area 
Period Year Gage Discharge 

number 
(sq mi) height (cfs) (feet) 

Marias River basin--Continued 

31 - Laughlin Coulee near Valier 8 4 1948 1948 - 820 
92 - Two Medicine River below Birch Creek, 1,288 - - - -

near Ethridge 
93 - Willow Creek at Browning 23 6 - - - -
94 6-990 Cut Bank Creek at Cut Bank 1,065 1905-20, 1908 e 11 04 10,400 

1922-24, 
1951-64 

95 6-995 Marias River near Shelby m3,242 1902-7' 1948 17 75 40,000 
1911-64 

96 6-997 Middle Fork Dry Fork Marias River near 20 2 1960-64 1964 s 4 57 401 
Dupuyer 

97 - Lake Frances tributary near Valier 083 1948 1948 - 20 
98 6-1002 Heines Coulee tributary near Valier 60 1960-64 1960 1 20 9 
99 - Lone Man Coulee above Miller Coulee, 11 3 1948 1948 - 1,820 

near Valier 
100 - Miller Coulee near Valier l 91 1948 1948 - 197 
101 6-1003 Lone Man Coulee near Valier 14 1 1960-64 1964 m 72 180 
102 - Dry Fork Marias River at Ledger m 263 1948 1948 - 13,000 
103 6-1013 Tiber Reservoir near Chester m 4,923 1955-64 1959 2,986 47 g 834,800 

104 6-1015 Marias River near Chester m4,927 1921, 1947 (c) ~~~ 1945-47, 1948 16 
1955-64, 

1948 
105 Pondera Coulee near Chester 598 - - - -
106 6-1016 Marias River tributary No 3 near 32 1962-64 1962 3 18 29 

Chester 
107 6-1017 Cottonwood Creek tributary near Chester 2 28 1963-64 1963 4 08 99 
108 6-1018 Cottonwood Creek tributary No 2 near 24 6 1963-64 - - 0 

Chester 
109 6-1019 Dead Indian Coulee near Fort Benton 2 73 1963-64 1964 2 19 13 
110 6-1020 5 Marias River near Lorna m6,995 1908 1908 (u) 70,000 

1959-64 1961 4 62 3,050 
111 6-1021 Dry Fork Coulee tributary near Lorna 84 1959-64 1959 4 02 71 
112 6-1022 Marias River tributary at Lorna 1 62 1956-64 1962 211 20 
113 6-1023 Marias River tributary No 2 at Lorna 25 1956-64 1956 2 97 20 
114 6-1025 Tenton River near Farmington 105 1947-54 1948 5 32 2,780 

1950 f 7 34 -
115 6-1058 Bruce Coulee tributary near Choteau 1 70 1963-64 1963 65 18 
116 6-1060 Deep Creek near Choteau m 269 1911-24 1916 10 5 3 700 
117 - Teton River below Deep Creek, near Choteau 510 - - - -

Gage 
Day height 

(feet) 

8 -
9 -

8 -
9 s 14 2 

9 23 64 

8 s 6 56 

8 -
8 s 10 57 
8 -
8 -
8 m 2 38 
8 -

13 3,001 91 
9 -

16 10 63 
-

8 -
8 l 37 

8 98 
8 2 35 

8 64 
16 8 72 

- -
- -
- -
- -
8 -
- -
8 1 76 
8 -
8 -

Maximum June 1964 

Discharge 

I I Reour-Cfs per renee Cfs sq mi interval 
(years) 

912 109 -
t 204,000 - -

1,230 !;;2 1 a 1 34 
16,600 15 6 a 1 55 

t, 241,000 - -

4,240 210 a 5 08 

39 470 -
64 107 -

1,460 129 a 2 52 

282 148 -
m l, 740 123 a 2 60 

7,870 29 9 a l 79 
g l, 116,000 - -
ht 200,000 40 6 -

10,400 - -
- - -

1,950 3 26 3 
11 34 4 -
10 4 39 -
75 3 05 -

2 - -
il0,800 - -

- - -
0 - -
0 - -
0 - -

54,600 520 all 5 
- - -

148 87 1 -
41,800 155 a 4 40 
64,300 126 a 4 20 
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118 
119 

120 
121 
122 

123 

124 
125 
126 
127 

128 

129 

130 

131 
132 
133 

134 
135 
136 

137 

138 

139 

140 
141 

142 

-
6-1080 

6-1082 
6-1083 

6-1322 
6-1322 5 

-
6-1323 
6-1324 
6-1327 

6-1330 

6-1335 

6-1340 

6-1345 
6-1348 

6-1350 

• 

Muddy Creek near Collins 
Teton River near Dutton 

Kinley Coulee near Dutton 
Kinley Coulee tributary near Dutton 
Teton River near Carter 

Missouri River at Virgelle 

South Fork Judith River near Utica 
Judith River near Utica 

., 

Casino Creek tributary near Lewistown 
Cottonwood Creek near Moore 

Missouri River at powerplant ferry, near 
Zortman 

Musselshell River at Mosby 

Fort Peck Reservoir at Fort Peck 

South Fork Milk River near Babb. 
Livermore Creek near Babb 
South Fork Milk River below Livermore 

Creek, near Babb 
Middle Fork Milk River near Babb 
Dry Fork Milk River near Babb 
Milk River near Del Bonita 

Milk River at western crossing of the 
international boundary 

North Fork Milk River above St Mary 
Canal, near Browning 

North rlilk River near international 
boundary 

Milk River at Milk River 
Van Cleeve Coulee tributary near 

Sunburst 
Milk River at eastern crossing of inter-

national boundary 
- -

See footnotes at end of table 

385 I _ 
-

1,308 1954-64 1958 5 96 
1959 e 8 68 

9 67 1963-64 1964 3 74 
2 65 1963-64 1964 2 28 

1, 76_2_ - - -
Missouri River main stem 

68 6 1961-64 1963 f 5 ~3 
25 0 1962-64 1962 3 43 

101 - - -
14 0 1962-64 1962 2 62 
17 4 1962-64 1962 3 96 

325 1905-30, 1.:308 e 15 4 
1962-64 

397 1931-64 1'148 e 6 83 

61 8 jl911-64 1953 7 55 

91 8 1909-64 1948 e 6 47 

1,036 1909-64 1927 11 41 
10 8 1963-64 1964 2 08 

2,588 1909-64 1952 9 34 
1952 f 13 65 

• 

- 8 13,900 
1,310 9 19 8 71,300 

-
139 21 8 0 364 

49 8 2 98 76 
- 9 - 84,300 

500 8 6 61 12,000 
152 8 - 4,880 

- 8 - 14,900 

107 8 2 96 558 
394 8 5 20 1,880 

13,000 8 9 0 17,300 

4, 750 9 9 77 7,930 

2,120 8 4 91 653 

2,950 8 7 98 1,940 

8, 730 9 10 40 8,110 
35 - - 0 

9,530 11 671 7,770 
- - - -

C. I 

36 1 
54 5 
-
37 6 
28 7 
47 8 

175 
195 
148 

39 9 
108 

53 2 

20 0 

10 6 

21 1 

7 83 
-

3 00 
-

25 

a 2 48 
9 

a 1 54 

30 

a 6 49 
a 5 08 
a 6 34 

30 
a 2 44 
a 3 47 

a 1 40 

6 

36 

26 
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Table 19 --Swnmary of flood stages and discharges--Continued 

Maximum previously known 

Drainage 
Permanent area Gage Discharge No station Stream and place of determination (sq mi) Period Year height (cfs) number (feet) 

Pend Oreille River basin 

143 I _ 

Landers Fork above Copper Creek, near 78 0 - - - -
Lincoln 

144 - Copper Creek near Lincoln 40 8 - - - -
145 12-3355 Nevada Creek above reservoir, near Finn 116 1939-64 1953 e 6 00 1,800 

146 112-3380 
1953 ef 7 40 -

North Fork Blackfoot River near Ovando 228 1921-23 1922 7 58 2,900 
1948 1948 9 0 4,380 

147 112-3398 Blackfoot River near Potomac 2,046 1957-64 1959 8 54 10,900 

i!~ 'i~=~~66 West Twin Creek near Bonner 7 47 1959-64 1961 91 128 
Blackfoot River near Bonner 2,290 1899-1901, 1953 e 11 65 18,300 

I 1903-5, 

112-3402 
1940-64 

150 Marshall Creek near Missoula 5 47 1959-64 1964 1 05 50 
151 12-3405 Clark Fork above Missoula 5,999 1908 1908 (c) 48,000 

1929-64 1948 l.S 07 31,500 

152 112-3410 Rattlesnake Creek at Missoula 79 7 1899, 1899 e 6 25 2,050 
1958-64, 1948 - u 2,400 

1948 
153 12-3530 Clark Fork below Missoula 9,003 1929-64 1948 12 08 52,800 
154 12-3534 Nigger Gulch near Alberton 8 02 1959-64 1964 82 50 
155 112-3538 Thompson Creek near Superior 12 2 1961-64 1962 82 85 
156 12-3538 5 East Fork Timber Creek near Haugan 2 72 1961-64 1962 - 45 

1964 87 -
157 12-3540 St Regis River near St Regis 303 1910-17, 1917 e 8 65 7,740 

1958-64 
1933 1933 14 5 (c) 
1954 1954 9 4 11,000 

158 12-3541 North Fork Little Joe Creek nearSt Regis 14 7 1960-64 1961 1 88 185 
159 12-3545 Clark Fork at St Regis 10,709 1910-64 1948 19 96 68,900 
160 12-3550 Flathead River at Flathead, British 450 1929-64 1948 9 1 14,600 

Columbia 
161 - Trail Creek near Polebridge 64 6 - - - -
162 - Bowman Creek near Polebridge 44 0 - - - -
163 - Big Creek at Big Creek ranger station, 84 2 - - - -

near WEst Glacier 
164 12-3555 Flathead River near Columbia Falls 1,548 1910-17, 1954 e 12 25 31,500 

1929-64 
165 12-3557 Middle Fork Flathead River near Essex 408 1957-61 1959 11 32 10,500 
166 12-3560 Skyland Creek near Essex 8 09 1946-52, 1948 2 15 284 

1954, 
1959-64 

Gage 
Day height 

(feet) 

9 -
8 -
9 4 22 
- -
8 -
- -

10 11 33 
8 1 10 

10 10 89 

8 28 
10 l3 35 
- -
8 10 15 
- -

10 11 45 
9 1 01 
8 40 
8 71 
- -
8 6 16 

- -
- -
8 1 91 

10 18 54 
8 s 8 6 

8 -
8 -
8 -

9 18 60 

8 -
8 9 55 

Maximum June 1964 

Discharge l ] Reour-Cfs per renee Cfs sq mi interval 
(years) 

5,120 65 6 a 4 73 

803 19 7 a 1 75 
524 4 52 5 

- - -
11,800 51 8 a 3 43 
- - -

17,500 8 55 a 1 40 
150 20 1 -

19,200 8 38 a 1 35 

10 1 83 -
3l, 700 5 28 a 1 22 
- - -
1,830 23 0 a 1 99 
- - -

50,100 5 56 a 1 03 
67 8 35 -
72 5 90 -
32 118 -

- - -
5,120 16 9 4 

- - -
- - -

212 144 -
60,900 5 69 47 
16,300 36 2 a 1 20 

2,100 32 5 4 
2,780 63 2 a 2 14 
2,130 25 3 6 

69,100 44 6 a 2 06 

57,900 142 a 3 34 
3,580 443 -
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167 12-3565 Bear Creek near Essex 20 7 1946-52 1948 3 01 696 8 7 2 8,380 405 I a 8 67 
168 12-3570 Middle Fork Flathead River at Essex 510 1939-54, 1954 12 7 18,000 8 26 7 75,300 148 3 94 

1956-64 
169 - Essex Creek at Essex 10 5 - - - - 8 - 2, 7b0 263 
170 - Park Creek at Essex 39 4 - - - - 8 - 7,180 182 I a4 40 
171 - Wahoo Creek near West Glacier 1 05 - - - - 8 - 161 153 
172 12-3573 Moccasin Creek near West Glacier 1 97 1959-64 1960 - 120 8 - (x) 

1961 1 43 - - -
173 Ousel Creek near West Glacier. 2 92 - - - - 8 - 4,160 1,420 
174 12-3574 Middle Fork Flathead River tributary at 10 1960-64 1960 27 3 8 32 8 80 0 

West Glacier 
175 - McDonald Creek above Lake McDonald, near 109 - - - - 8 - 21,200 194 a4 61 

West Glacier 
176 12-3585 Middle Fork Flathead River near West 1,128 1939-64 1954 13 01 34,500 9 36 46 140,000 124 a4 23 

Glacier :z: 
0 

177 Bruce Creek near Hungry Horse 16 0 - - - - 8 - 988 61 8 - :::0 
178 12-3590 South Fork Flathead River at Spotted 958 1948-57' 1948 14 00 22,000 8 s 19 5 36,700 38 3 a 1 25 >-3 

Bear ranger station, near Hungry Horse 1959-64 ~ 
179 12-3595 Spotted Bear River near Hungry Horse 184 1948-56 1954 7 40 5,480 8 s 14 47 20,200 llO a 2 20 ttl 

(/) 

180 12-3598 South Fork Flathead River above Twin 1,160 - - - - 8 20 87 50,900 43 9 a 1 54 >-3 
Creek, near Hungry Horse ttl 

:::0 
181 12-3600 Twin Creek near Hungry Horse 47 6 1948-56 1954 8 33 2,790 8 s 13 1 5,830 122 a 2 54 :z: 
182 12-3605 Lower Twin Creek near Hungry Horse 22 2 1948-56 1948 5 25 1,200 8 - 5,110 230 a 3 70 :=;;: 
183 12-3606 Soldier Creek near Hungry Horse 477 - - - - 8 5 7 206 43 2 - 0 
184 12-3610 Sullivan Creek near Hungry Horse 71 3 1948-56, 1954 5 29 2,750 8 s 8 3 5,020 70 4 a 1 46 :z: 

>-3 
1959-64 :» 

185 - Logan Creek near Hungry Horse 5 18 - - - 8 - 2,310 446 - :z: :» 
186 12-3t>l5 Graves Creek near Hungry Horse 27 0 1948-56 1950 e 5 70 1,520 8 s 7 0 2,710 100 a 1 63 ~ 

187 12-3618 8 Wounded Buck Creek near Hungry Horse 13 6 - - - - 8 10 8 706 51 9 - 21 188 12-3619 6 Emery Creek near Hungry Horse 26 4 - - - - 8 3 39 832 31 5 2 
189 12-3620 Hungry Horse Reservoir near Hungry Horse 1,654 1951-64 1955 3, 561 40 w 3,461 30 3, 560 58 w 3,429 - :z: 

ttl 
8 - h 78,000 42 9 a 1 39 

f-' 190 12-3625 South Fork Flathead River near Columbia 1,663 1910-16, 1916 e 16 6 46,200 25, 13 34 i 18,000 - - c.o 
Falls 1923-64 26 ()) 

191 12-3630 Flathead River at Columbia Falls 4,464 1894 1894 22 7 142,000 9 25 58 i 176,000 ~ 

1922-23, 1948 19 08 102,000 
1928-64 

192 12-3639 Rock Creek near Olney 6 18 1961-64 1964 1 29 25 8 81 ll 1 78 
193 12-3650 Stillwater River near Whitefish 524 1930-50 1948 20 90 4,330 9 10 98 1,480 2 82 1 
194 12-3660 Whitefish River near Kalispell 170 1928-50 1948 - 1,290 9 3 68 1,400 8 24 26 

1950 4 45 - - - - -
195 - Swan River at Stroms Store, near Condon 146 1948 1948 - 1,350 8 - 1,670 ll4 3 
196 12-3700 Swan River near Bigfork 671 1922-64 1948 7 12 8,400 10 6 98 8,100 12 1 14 
197 12-3705 Dayton Creek near Proctor 20 9 1959-64 1961 3 00 93 8 1 06 29 1 39 1 
198 12-3709 Teepee Creek near Polson 2 55 1960-64 1961 90 22 8 2 15 44 17 3 
199 12-37ll Hell Roaring Creek near Polson 6 41 1917-32, 1917 e 2 4 104 8 1 73 98 15 3 

1948, 
1960-64 

200 112-3715 !Flathead Lake at Somers I 7,086 I 1894 18941 2,900 I 12 I 2,8:4 271 w 1,9521 - I - tJj 
1909-64 1933 2,896 26 w 2, 208 10 h 128,000 - f-' 

~ 
f-' 



Table 19 --Summary of flood stages and discharges--Continued 

Permanent 
No station Stream and place of determination 

number 

- - - --

201 12-3720 Flathead River near Polson 

202 12-3743 Mill Creek near Niarada 
203 12-3757 South Fork Garden Creek near Hot Springs 
204 12-3890 Clark Fork near Plains 

a Ratio of peak discharge to 50-year flood 
b Daily mean discharge 
c Unknown 
d Canadian gaging station 
e At different site or datum, see station description 
f Affected by backwater, see station description 
g Contents, in acre-feet 
h Computed rate of peak inflow 
i Affected or regulated by reservoirs 
J Record incomplete, see station description 
k More than once, see station description 
m See station description 

Maximum previously known Maximum June 1964 

Drainage 
Gage 

Discharge 
area Gage 

(sq mi) Period Year height Discharge Day height l rour-(feet) (cfs) (feet) Cfs Cfs per renee 
sq mi interval 

_ _ (yea_Ts) 
Pend Oreille River basin--Continued 

7,096 

28 0 
3 29 

19,958 
--

1894 1894 21 110,000 12 17 99 i 66,800 -
1907-64 1928 e 17 2 82,800 - - - -
1959-64 1961 1 42 140 8 62 24 86 1 
1959-64 1964 1 02 45 8 93 40 12 2 
1910-64 1948 19 17 134,000 11 17 48 i 128,000 -

- - - - - -

n Exceeds and .ts h•ghest sJnce flo0d of June 1908 
p Flood of June 1908 was higher, see station description 
q Highest since June 1908 
r Flood of June 1908 was several feet lower 
s From outside floodmark, see station description 
t Affected by dam failure 
u Greatest known, at site upstream, see station description 
v Highest since 1927 
w Contents, in thousands of acre-feet 
x Debris movement in extremely steep channel may have affected floodmarks 

surveyed, indicated discharge in excess of 10,000 cfs 
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NORTHWESTERN MONTANA, JUNE 1964 

STATION DATA 

SASKATCHEWAN RIVER BASIN 

(l) 5-100 Belly River at international boundary 

(Internat1onal gag1ng stat1on) 

Bl43 

Location --Lat 48°59 1 50 11
, long 113°40'50 11

, in NWt sec 2, T 37 N , R 16 W (unsurveyed), 
on right bank 200ft upstream from international boundary, 11 m1les southeast of 
Waterton Park, Alberta, and 15 m1les northwest of Babb, Mo~t 

Drainage area --74 8 sq mi 

Gage-height record --Water-stage recorder graph 
topographic map) 

Altitude of gage 1s 4,500 ft (from 

Discharge record --Stage-discharge relation def1ned by current-meter measurements 
below 1,000 cfs and extended above by logarithm1c plott1ng, and on basis of 
records for station near Mounta1n View, Alberta 

Maxima --June 1964 
--ro-16 ft) 

D1scharge, about 12,000 cfs 1900 hours June 8 (gage height, 

1947 to May 1964 D1scharge 2,450 cfs June 4, 1953 (gage height, 6 66 ft) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 - 685 11 - 2,080 21 1,210 888 
2 :: 758 12 400 1,810 22 1,040 856 
3 - 934 13 4t.t. 1, 740 23 771 868 
4 - 1,200 14 483 1, 690 24 612 1,000 
5 - 1,350 15 466 1,500 25 510 1,110 
6 - 1,410 16 457 1,310 26 461 1,080 
7 - 1,570 17 527 1,180 27 457 1,020 
8 - 8,200 18 691 1,100 28 510 998 
9 - 7,830 19 830 1,010 29 604 842 

10 - 3,520 20 1,050 946 30 645 715 
31 655 - - - - -

Monthly mean discharge, in cubic feet per second - 1, 707 
Runoff, in inches - 25 46 
Runoff, in acre -feet - 101,600 

Gage height, in feet, and discharge, in cubic feet per second, at indica ted time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
heJ.ght charge height charge height charge 

June 7 0000 4 81 1,380 June 8 1200 9 31 9,410 June 9 1200 8 66 7,590 
0600 4 80 1,370 1500 9 92 11,200 1600 8 26 6,590 
0900 4 83 1,390 1800 10 12 11,900 2000 7 86 5, 660 
1500 5 03 1,570 1900 10 16 12,000 2400 7 51 4,920 
1800 5 18 1, 700 2000 10 15 12,000 
2400 5 63 2,140 2200 10 10 11,800 10 1200 6 60 3,360 

2400 9 97 11,400 1800 6 23 2,860 
8 0200 6 00 2,570 2400 5 95 2,510 

0400 6 62 3,390 9 0400 9 57 10,200 
0600 7 29 4,490 0800 9 10 8,790 

(2) 5-107 Mountain View Irrigat1on D1strict Canal near Mounta1n View, Alberta 

(Internat1onal gaging station) 

Location --Lat 49°06 1 00 11
, long 113°41 1 3011

, 1n NWt sec 4, T 2,R 28 W , fourth merid
ian, 1n Alberta, on left bank 1! miles downstream from headgate, 5 m1les south
west of Mounta1n V1ew, and 7 miles north of 1nternat1onal boundary 

Gage-he1ght record --Water-stage recorder graph 
mean sea level (Irrigation Surveys datum) 

Datum of gage 1s 4,377 26ft above 

D1scharge record --Stage-d1scharge relat1on def1ned by current-meter measurements 

Max1ma --June 1964 Daily d1scharge, 162 cfs June 8 
-----1935 to May 1964 Daily discharge 155 cfs June 9, 1961 



Bl44 FLOODS OF 1964 IN THE UNITED STATES 

Mean discharge, in cubic feet per second, 1964, of Mountain View Irrigation District Canal 
near Mountain View, Albert a 

Day 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Monthly 
Runoff, 

May June Day May June Day 

2 3 4 0 11 8 4 20 9 21 
14 7 3 5 12 7 0 19 8 22 
33 2 3 5 13 6 7 17 5 23 
19 2 32 8 14 6 4 15 1 24 
12 4 65 9 15 5 3 13 8 25 

7 4 64 8 16 5 3 13 8 26 
8 8 71 4 17 5 3 12 4 27 
7 7 162 18 4 8 10 4 28 
7 7 63 4 19 5 3 10 8 29 
7 7 25 2 20 5 3 6 4 30 

31 

mean discharge, in cubic feet per second 
in acre-feet 

(3) 5-110 Belly River near Mounta1n View, Alberta 

(Internat1onal gag1ng station) 

May June 

5 3 6 4 
5 3 5 0 
5 0 4 5 
5 0 3 8 
4 8 36 3 
4 8 41 4 
4 8 29 7 
5 3 23 2 
5 0 7 0 
4 5 4 8 
4 5 - - - - -

7 59 26 6 
467 1,590 

Locat1on --Lat 49°06', long 113°42 1 , 1n NEt sec 5, T 2, R 28 W , fourth meridian, in 
Alberta, on r1ght bank 2 miles downstream from intake of Mounta1n View Irrigat1on 
D1str1ct Canal, 5 miles southwest of Mountain View, and 7 miles north of 1nter
nat1onal boundary 

Drainage area --121 sq mi 

Gage-height record --Water-stage recorder graph except 1400 hours June 8 to 0600 
hours June 9, when graph was reconstructed on basis of hlgh-water mark Datum of 
gage 1s 4,344 90 ft above mean sea level (Irrigat1on Surveys datum) 

D1scharge record --Stage-discharge relation def1ned by current-meter measurements 

Max1ma --June 1964 Discharge, 16,400 cfs about 1900 hours June 8 (gage he1ght, 
---rr-40 ft from floodmark) 

1911 to May 1964 D1scharge, 4,500 cfs June 4, 1953 (gage he1ght, 664ft), 
from slope-area measurement 

Flood 1n June 1908 reached a stage of about 12 ft 

Remarks --Natural flow affected by d1version in Mounta1n View Irrigation District 
---canal s1nce 1935 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 225 1,030 11 563 2,910 21 1,610 1,310 
2 368 1,140 12 585 2,590 22 1,400 1,230 
3 693 1,340 13 677 2,380 23 1,110 1,270 
4 653 1,550 14 709 2,330 24 886 1,480 
5 550 1,660 15 653 2,110 25 725 1,530 
6 465 1, 730 16 638 1,860 26 645 1,460 
7 429 1,970 17 793 1, 710 27 661 1,400 
8 423 10,700 18 1,040 1, 610 28 759 1,360 
9 452 9,520 19 1,210 1,490 29 912 1,170 

10 550 4,440 20 1,470 1,390 30 972 1,030 
31 989 - - - - -

Monthly mean discharge, in cubic feet per second 768 2, 290 
Runoff, in acre-feet 47,240 136,300 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 7 0000 4 05 1,680 June 8 1200 10 12 13,300 June 9 1500 7 32 7,890 
0800 4 05 1,680 1400 10 60 14,400 1800 6 82 7,010 
1200 4 12 1,760 1700 11 10 15,700 2100 6 47 6,430 
1800 4 42 2,160 1900 11 40 16,400 2400 6 15 5,900 
2400 4 89 2,900 2200 10 89 15,200 

2400 10 51 14,300 10 0600 5 54 4,930 
8 0400 5 44 3,800 1200 5 16 4,350 

0700 6 71 6,000 9 0300 9 91 13,000 1800 4 82 3,840 
0900 7 89 8,190 0600 9 40 11,900 2400 4 49 3,340 
1000 8 49 9,490 0900 8 88 10,900 
1100 9 38 11,500 1200 7 85 8,850 
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(4) 5-115 Waterton River near international boundary 

(International gaging stat1on) 
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Location --Lat 48°57120", long 113°54100", in NWt sec 23, T 37 N , R 18 W (unsurveyed), 
on right bank 100 ft downstream from Olson Creek, 3 miles south of international 
boundary, and 7 miles south of Waterton Park, Alberta 

Dra1nage area --61 0 sq mi 

Gage-height record --Water-stage recorder graph 
topographic map) 

Alt1tude of gage is 4,200 ft (from 

D1scharge record --Stage-d1scharge relat1on def1ned by current-meter measurements 
below 1,900 cfs and by slope-area measurement at 12,400 cfs 

Maxima --June 1964 D1scharge, 12,400 cfs 1700 hours June 8 (gage he1ght, 11 55ft) 
-----1947 to May 1964 Discharge, 2,710 cfs May 20, 1954 (gage height, 6 51 ft) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 - 1,020 11 - 1,660 21. 1,410 1,010 
2 - 1,080 12 - 1, 760 22 1,010 1,010 
3 - 1,290 13 480 1,680 23 691 1,290 
4 - 1,550 14 556 1,670 24 514 1,750 
5 - 1,400 15 535 1,590 25 427 1,720 
6 - 1,480 16 530 1,460 26 386 1,470 
7 - 1,470 17 663 1,370 27 436 1,380 
8 - 7,280 18 869 1,200 28 646 1,130 
9 - 5,850 19 979 1,100 29 773 887 

10 - 2,500 20 1,280 1,090 30 827 863 
31 905 - - - - -

Monthly mean discharge, in cubic feet per second - 1, 734 
Runoff, in inches - 31 71 
Runoff, in acre -feet - 103,200 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour 

June 7 0000 
1000 
1600 
2000 
2400 

8 0400 
0800 
1200 

Gage Dis- Date Hour Gage Dis- Date Hour 
height charge height charge 

5 13 1,380 June 8 1400 11 09 10,800 June 9 0800 
5 18 1,420 • 1600 11 34 11,700 1200 
5 19 1,430 1700 11 55 12,400 1800 
5 34 1,550 1900 11 05 10,100 2400 
5 67 1,820 2100 10 63 8,540 

2400 10 31 7,600 10 0600 
6 46 2,590 1200 
8 69 5,510 9 0200 10 49 8,100 1800 

10 57 9,350 0500 10 57 8,340 2400 

(5) 5-120 Street Creek at international boundary 

(International gaging stat1on, discontinued 1955) 

Gage Dis-
height charge 

10 24 7,350 
9 48 5,580 
8 52 3,980 
8 07 3,370 

7 70 2,880 
7 36 2,430 
7 07 2,070 
6 89 1,870 

Location --Lat 48°59 120", long 113°52 140", in NEt sec 11, T 37 N , R 18 W (unsurveyed), 
on left bank half a m1le upstream from mouth, three-quarters of a mile south of 
international boundary, and 5 miles south of Waterton Park, Alberta Gage de
stroyed by flood 

Drainage area --6 0 sq mi, approximately 

Gage-he1ght record --Floodmarks at gage site 
topographic map) 

Altitude of gage was 4,400 ft (from 

D1scharge record --Peak discharge by slope-area measurement 

Maxima --June 1964 
---profile) 

Discharge, 5,740 cfs June 8 (gage height 13 6 ft, from flood 

1947-55 Discharge, 437 cfs June 3, 1953 (gage height 45ft, from floodmarks) 
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(6) 5-125 Boundary Creek at international boundary 

(International gaging station, discontinued June 1964) 

Location --Lat 48°59'50 11
, long 113°54 1 20 11

, 1n NEt sec 3, T 37 N , R 18 W (unsurveyed), 
on r1ght bank a quarter of a mile upstream from mouth, a quarter of a mile south 
of international boundary, and 4 miles south of Waterton Park, Alberta 

Drainage area --21 0 sq mi 

Gage-height record --Water-stage recorder graph to 1300 hours June 5 Station de
stroyed by flood on June 8 Altitude of gage is 4,300 ft (from topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 450 cfs and by slope-area measurement at 5,930 cfs Discharge for June 6,7 
estimated on basis of records for nearby stations 

Maxima --June 1964 Discharge, 5,930 cfs June 8 
-----1947 to May 1964 Discharge 904 cfs June 4, 1953 (gage height, 524ft), 

gage height, 5 34 ft June 21 or 22, 1950, from floodmarks 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 -
2 -
3 -
4 -
5 -
6 -
7 -
8 -
9 -

10 -

293 11 - - 21 
333 12 - - 22 
411 13 164 - 23 
450 14 162 - 24 
434 15 140 - 25 
475 16 140 - 26 
525 17 191 - 27 
- 18 237 - 28 
- 19 284 - 29 
- 20 349 - 30 

31 

(7) Waterton Lake at Waterton Park, Alberta 

(Canadian gaging station) 

363 
232 
178 
149 
132 
129 
155 
188 
209 
224 
254 - - -

-
-
-
-
-
-
-
-
-
-
- -

Location --Lat 49°03 115 11
, long 113°54 1 20 11

, in NEt sec 23, T l,R 30 W , fourth merid
ian, In Alberta, on boat dock directly behind•the National Park offices in the 
town of Waterton Park 

Drainage area --146 sq mi (to Bosporus Narrows) 

Gage-height record --Once-daily staff-gage readings at 0800 hours, except May 2, 3, 
7-10, 16-18, 23, 24, 30, 31, June 6-16, 18-21, 27, 28, when lake stages were 
estimated on basis of outflow record at downstream gaging station 

Maxima --June 1964 Elevation, 4,206 76ft, from floodmark, 0200 hours June 9 
-----1950 to May 1964 Elevation 4,199 5 ft June 3, 1953 

Remarks --No regulation Records furnished by Department of Northern Affairs and 
National Resources, Canada 

Elevation, in feet, 1964 

Day May June Day May June Day May June 

1 4,193 8 4,197 0 11 4,195 5 4,200 9 21 4,197 8 4,197 
2 4,194 5 4,197 2 12 4,195 5 4,199 9 22 4,197 9 4,197 
3 4,195 2 4,197 5 13 4,195 6 4,199 4 23 4,197 5 4,197 
4 4,195 4 4,198 0 14 4,195 8 4,199 1 24 4,197 0 4,197 
5 4,195 4 4,198 2 15 4,195 9 4,199 0 25 4,196 7 4,198 
6 4,195 4 4,198 3 16 4,195 9 4,198 7 26 4,196 4 4,198 
7 4,195 5 4,198 5 17 4,196 1 4,198 46 27 4,196 2 4,197 
8 4,195 4 4,203 2 18 4,196 5 4,198 1 28 4,196 3 4,197 
9 4,195 4 4,206 0 19 4,196 7 4,197 8 29 4,196 4 4,197 

10 4,195 5 4,203 1 20 4,197 2 4,197 6 30 4,196 6 4,197 

4 
67 
67 
95 
23 
28 
8 
7 
65 
45 

31 4,196 8 - - - - -
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(8) 5-130 Waterton River near Waterton Park, Alberta 

(Internat1onal gag1ng stat1onl 
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Locat1on --Lat 49°07 1 , long 113°50 1 , 1n NEt sec 8, T 2,R 29 W , fourth mer1dian, 1n 
Alberta, on right bank 300ft downstream from h1ghway br1dge, a quarter of a m1le 
upstream from Crooked Creek and 5 m1les northeast of Waterton Park 

Drainage area --238 sq mi 

Gage-he1ght record --Water-stage recorder graph Datum of gage is 4,154 19ft above 
mean sea level (Irrigation Surveys datum) 

Discharge record --Stage-discharge relat1on defined by current-meter measurements 

Maxima --June 1964 Discharge, 25,700 cfs 0400 hours June 9 (gage he1ght, 9 22 ft) 
-----1908 to May 1964 Discharge, 24,000 cfs June 6, 1908 (gage height, 95ft, at 

s1te w1thin 200ft of present site and at datum then 1n use, from graph based on 
gage read1ngs), from rating curve extended above 7,000 cfs by logar1thmic plotting 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 331 2,340 11 1,140 8,220 21 3,240 2, 790 
2 495 2,620 12 1,170 6,230 22 3,170 2,660 
3 96'3 2,940 13 1,280 5,450 23 2,830 2,660 
4 1,140 3,370 14 1,390 5,030 24 2,340 2,940 
5 1,130 3,690 15 1,420 4,710 25 1,980 3,240 
6 1,130 3,870 16 1,420 4,320 26 1, 710 3,280 
7 1,080 4,130 17 1,570 3,940 27 1,600 3,210 
8 1,040 13,700 18 1,850 3,540 28 1,640 3,080 
9 1,030 22,700 19 2,160 3,210 29 1,820 2,680 

10 1,080 13,400 20 2,680 2,970 30 1,980 2,430 
31 2,140 - - - - -

Monthly mean discharge, in cubic feet per second 1,610 4,980 
Runoff, in inches 7 81 23 34 
Runoff, in acre-feet 99,080 296,200 

Gage height, in feet, and discharge, in cubic feet per second, at indlcated time, 1964 

Date Hour Gage Dis-
Date Hour Gage Dis- Date Hour Gage Dis-

height charge height charge height charge 

June 7 0000 3 91 3,870 June 8 1800 8 08 19,900 June 10 0600 7 05 15,100 
0600 3 90 3,840 2100 8 66 22,800 1200 6 57 13,100 
1200 3 94 3,940 2400 9 00 24,500 1800 6 18 11,500 
1800 4 08 4,320 2400 5 83 10,100 
2400 4 32 5,000 9 0400 9 22 25,700 

0600 9 20 25,600 11 0600 5 52 8,960 
8 0600 5 00 7,150 1200 8 83 23,700 1200 5 28 8,110 

0900 5 68 9,550 1800 8 18 20,400 1800 5 05 7,320 
1200 6 53 12,900 2400 7 60 17,600 2400 4 92 6,890 
1500 7 39 16,700 

(9) 5-140 Gr1nnell Creek near Many Glacier, Mont 

Locatlon --Lat 48°46'20 11
, long 113°41'50" 1n SEl. sec 21 T 35 N R ( 

on rlght bank 500ft upstream from trail cros~lng l 000 ft d , tl6 W funsurveyed), 
Gr1nnell Lake a quart f 1 t , , owns ream rom 
Glacler, and l3~ mllese~o~th~e~~ ~fu~!b~eam from mouth, 3 mlles southwest of Many 

Dra1nage area --3 47 sq m1 

Gage-he1ght record --Water-stage recorder graph 
topographlc map) Alt1tude of gage 1s 5,000 ft (from 

Dlsb~T~Oell~c~f~ a-n-dStabge-dllscharge relatlon deflned by current-meter measurements 
y s ope-area measurement at 536 cfs 

Maxima19-4-J
9

unte Ml964
196

Dlscharge, 536 cfs 1300 hours June 8 (gage helght 488 ft) 
o ay 4 D1scharge, 242 cfs June 22 1950 ( h ht' 

from ratlng curve extended above 120 cfs by loga~lthmlc ~f~~tl~~g , 345ft), 
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Mean discharge, in cubic feet per second, 1964, of Grinnell Creek near Many Glacier, Mont 

Day May June Day May June Day May June 

1 17 74 11 24 162 21 79 90 
2 24 80 12 24 192 22 59 86 
3 24 103 13 28 157 23 37 98 
4 22 117 14 27 121 24 26 115 
5 18 115 15 24 108 25 22 107 
6 16 113 16 27 95 26 21 93 
7 14 lHI 17 39 96 27 27 83 
8 12 342 18 47 90 28 42 71 
9 15 334 19 55 85 29 65 64 

10 26 196 20 72 94 30 61 66 
31 62 - - - - -

Monthly mean discharge, in cubic feet per second 34 1 122 
Runoff, in inches 11 32 3,929 
Runoff, in acre-feet 2,090 7,270 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour 

June 7 0000 
1200 
1500 
1800 
2100 
2400 

8 0300 
0600 
0900 
1000 

Gage Dis- Date Hour Gage Dis- Date Hour 
height charge height charge 

2 34 110 June 8 1100 4 20 395 June 9 0400 
2 35 112 1200 4 65 486 0800 
2 37 114 1300 4 88 536 1000 
2 45 122 1400 4 50 455 1100 
2 59 139 1500 4 40 435 1200 
2 77 161 1800 4 25 405 1400 

2100 411 378 1800 
3 08 203 2400 3 92 343 2400 
3 40 253 
3 79 319 9 0100 4 00 357 10 1200 
4 00 357 0200 3 75 312 1800 

2400 

(10) 5-145 Swlftcurrent Creek at Many Glacier, Mont 

(International gaglng station) 

Gage Dis-
height charge 

4 02 .:>61 
4 19 393 
4 00 357 
4 11 378 
4 06 368 
3 90 339 
3 73 308 
3 37 248 

2 97 188 
2 86 173 
2 81 166 

Location --Lat 48°48 110", long 113°39 120", in SEt sec 11, T 35 N , R 16 W (unsurveyed), 
on right bank 100 ft upstream from outlet of Swiftcurrent Lake at Many Glacier, 
Glacler National Park, and ll miles southwest of Babb 

Drainage area --31 4 sq mi 

Gage-hei~ht record --Water-stage recorder graph, except 1200 hours to 2200 hours 
June , when graph based on high-water mark ln gage house was used Altltude of 
gage is 4,860 ft (from topographlc map) 

Discharge record --Stage-discharge relatlon deflned by current-meter measurements 
below 1,000 cfs and by flow-over-dam measurement at 6,700 cfs 

Maxima --June 1964 Discharge, 6,700 cfs 1600 hours June 8 (gage height, 10 00 ft, 
---rrGm high-water mark ln well, backwater from bridge) 

1912 to May 1964 Discharge, 2,250 cfs June 13, 1937 (gage height, 6 89 ft, 
backwater from bridge) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 126 514 11 230 682 21 753 440 
2 173 571 12 218 720 22 548 426 
3 181 686 13 280 766 23 377 458 
4 166 808 14 290 728 24 270 567 
5 150 779 15 252 633 25 221 586 
6 131 783 16 252 567 26 206 517 
7 114 020 17 349 525 27 233 458 
8 112 4,130 18 495 484 28 S36 412 
9 140 2,480 19 548 447 29 514 356 

10 221 970 20 678 444 30 499 326 
31 476 - - - - -

Monthly mean discharge, in cubic feet per second 308 769 
Runoff, in inches 11 30 27 34 
Runoff, in acre-feet 18,920 45,780 
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time 1964, of 
Swiftcurrent Creek at Many Glacier Mont 

Gage Dis- Gage Dis- Gage Dis-Date Hour 
height charge Date Hour 

height charge Date Hour 
height charge 

June 7 0000 4 02 
0800 4 02 
1200 4 08 
1600 4 16 
2000 4 39 
2200 4 57 
2400 4 83 

8 0200 5 21 

753 June 8 0400 5 80 1,550 June 9 
753 0600 6 60 1,960 
779 0800 7 52 2,880 
812 1200 9 09 4,990 
909 1400 9 74 6,200 
985 1600 10 00 6, 700 10 

1,100 1800 9 84 6,390 
2400 8 78 4,480 

1,270 

(ll) 5-155 Lake Sherburne at Sherburne, Mont 

(International gaging station) 

0600 7 75 3,120 
1200 6 90 2,260 
1800 6 06 1,680 
2400 5 42 1,210 

0600 5 09 1,070 
1200 4 82 964 
1800 4 54 854 
2400 4 33 774 

Location --Lat 48°49 1 50 11
, long 113°31 1 1011

, in SEt sec 35, T 36 N , R 15 W , in gate
house at Lake Sherburne on Swiftcurrent Creek, 4~ miles southwest of Babb 

Dralnage area --63 7 sq mi 

Gage-hei5ht record --Water-stage recorder graph except May 1-20, 1700 hours June 11 
to 09 0 hours June 18 and 0900 hours June 19 to 2400 June 30 when graph was re
constructed on basls of outside gage readings Datum of gage is at mean sea 
level (levels by Bureau of Reclamation) 

Dlscharge record --Inflow computed from change in contents adjusted for outflow 

Maxima --June 1964 Contents, 54,320 acre-ft 0630 hours June ll (elevation, 
~80 88 ft) Rate of inflow, 10,000 cfs 1500 hours June 8 

1915 to May 1964 Contents, 66,370 acre-ft June 30, 1961 (elevation, 
4,788 l ft) 

Remarks --Reservoir is formed on natural lake by earthfill dam completed in 1921 
---prfQr to 1919, flashboards on a temporary dam provided limited storage Storage 

behind main dam began in 1919 Capacity, 66 1200 acre-ft between elevations 
4,726 ft (6ft above lowest outlet gate silll and 4,788 ft (spillway crest) 
Streambed above gages prevents withdrawal of storage to sill elevation Dead 
storage is negliglble Water is used for irrigation on Milk River projects of 
the Bureau of Reclamation Figures given herein represent usable contents 

Elevation, in feet, and contents, in acre-feet, at 2400 hours and daily computed inflow, in 
cubic feet per second on indicated day 1964 

-
May June 

Day 
Elevation Contents Inflow Elevation Contents Inflow 

1 4, 731 77 2,680 260 4, 751 18 17,880 720 
2 4,73214 2,910 350 4, 752 56 19,200 840 
3 4, 732 74 3,280 520 4,75417 20,770 990 
4 4,733 84 3,990 560 4, 756 31 22,940 1,180 
5 4, 735 13 4,850 440 4,758 33 25,130 1,110 

6 4,735 88 5,360 260 4,760 32 27 J 250 1,070 
7 4,73'> 76 5,280 210 4,762 74 29,990 1,380 
8 4, 735 02 4, 770 220 4, 773 74 43,640 6,890 
9 4,734 37 4,340 270 4, 779 00 51,400 3,920 

10 4, 734 00 4,090 340 4, 780 77 54,160 1,830 

11 4,733 90 4,020 420 4,779 75 52,600 1,040 
12 4,733 90 4,020 430 4, 778 35 50,420 1,240 
13 4, 734 02 4,100 470 4, 777 42 49,030 1,640 
14 4, 734 18 4,210 490 4, 776 58 47' 770 1,340 
15 4, 734 07 4,140 410 4, 775 78 46,590 1,070 

16 4, 733 80 3,960 370 4,774 95 45,420 950 
17 4, 734 31 4,300 640 4,774 17 44,260 790 
18 4, 735 10 4,830 760 4, 773 78 43,640 780 
19 4, 736 28 5, 640 940 4, 773 70 43,580 640 
20 4, 738 09 6,930 1,150 4,773 70 43,580 760 

21 4, 739 79 8,180 1,080 4, 773 70 43,580 710 
22 4,741 26 9,300 860 4,774 10 44,150 640 
23 4,742 30 10,130 600 4, 774 82 45,230 720 
24 4,742 96 10,670 400 4,775 82 46,650 730 
25 4,743 57 11,160 350 4, 776 90 48,250 820 

26 4,744 17 11,640 340 4, 777 87 47 J 700 750 
27 4,744 81 12,150 360 4,778 71 50,960 650 
28 4,745 82 13,040 560 4, 779 35 51,960 520 
29 4, 747 31 14,280 740 4,779 87 52,790 440 
30 4,748 68 15,510 740 4,780 44 53,660 450 
31 4,749 89 16,690 710 - - -

Change in contents - +14,200 - - +36,970 -
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Computed inflow, in cubic feet per second, at indicated time, 1964, of Lake Sherburne at 
Sherburne, Mont 

Date Hour 

June 7 0000 
1200 
1800 
2400 

8 0300 
0600 
0900 
1200 

Inflow Date Hour Inflow Date 

1,080 June lj 1500 10,000 June 9 
1,180 1800 9,000 
1,470 2100 7,900 
2,410 2400 6,810 10 

3,480 9 0300 5,800 
4,900 0600 4,900 
6,600 0900 4,100 
8,600 1200 3,580 

(12) 5-160 Swlftcurrent Creek at Sherburne, Mont 

(International gaging statlon) 

Hour Inflow 

1800 2, 760 
2400 2,290 

0600 2,010 
1200 1,790 
1800 1,630 
2400 1,500 

Location --Lat 48°50 100", long 113°30 150", in SWt sec 36, T 36 N , R 15 W , on left 
bank 1,000 ft downstream from outlet of Lake Sherburne Dam at Sherburne and 
4~ mlles southwest of Babb 

Drainage area --64 3 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage lS 4,720 81 ft above 
mean sea level (Bureau of Reclamation bench mark) 

Discharge record --Stage-dlscharge relation defined by current-meter measurements 

Maxlma --June 1964 Discharge, 2,360 cfs 1630 hours June ll {gage height, 8 37 ft) 
-----1912 to May 1964 Discharge, 2,280 cfs June 17, 1916 {gage height, 785ft, 

at slte within 1,000 ft of present site and at datum then in use) 

Remarks --Flow regulated by Lake Sherburne (see station ll) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 163 123 11 450 1 t120 21 447 713 
2 240 172 12 426 2,340 22 300 351 
3 327 202 13 429 2,340 23 188 180 
4 201 81 14 438 1,970 24 131 17 
5 3 6 2 5 15 447 1,660 25 102 16 
6 2 9 2 3 16. 457 1,540 26 105 17 
7 254 5 4 17 466 1,380 27 107 16 
8 469 77 18 491 1,060 28 110 16 
9 488 29 19 529 700 29 115 16 

10 475 448 20 497 761 30 118 16 
31 119 - - - - -

Monthly mean dlscharge, in cubic feet per second 293 602 
Runoff, in acre-feet 18,040 35,840 

(13) 5-175 St Mary River near Babb, Mont 

Location --Lat 48°50 100", long 113°25'00", in SEt sec 34, T 36 N , R 14 w , 
on right bank half a mlle upstream from outlet of Lower St Mary Lake and 2 miles 
southeast of Babb 

Drainage area --278 sq mi 

Gage-height record --Water-stage recorder graph, except 1800 hours June 8 to 1200 
hours June 14 Peak stage from hlgh-water mark ln well Datum of gage is 
4,468 13ft above mean sea level, datum of 1929 

Discharge record --Stage-dlscharge relatlon deflned by current-meter measurements 
below 6,000 cfs and by slope-area measurement at 16,500 cfs 

Maxima --June 1964 Discharge, 16,500 cfs about 1400 hours June 8 {gage height 
~96ft, from hlgh-water mark in well) 

1902,1911-25, 1951 to May 1964 Dlscharge observed, 9,300 cfs July 4, 1902 
(gage height, 6 50 ft, at site 3~ mlles downstream and at datum then in use) 

Remarks --Entire flow of Swiftcurrent Creek below Lake Sherburne is diverted into 
---r0Wer St Mary Lake above station Flow of Swiftcurrent Creek lS regulated by 

Lake Sherburne (see station ll) 
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Mean discharge, in cubic feet per second, 1964, of St Mary River near Babb, Mont 

Day 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Monthly 
Runoff, 

May June Day May June Day May 

346 1,840 11 1,080 9,100 21 2,180 
456 1,950 12 1,100 7,900 22 2,340 
658 2,200 13 1,140 7,000 23 2, 260 
790 2,480 14 1,170 6,160 24 2,060 
730 2,680 15 1,210 5,540 25 1,830 
670 2,840 16 1,240 5,130 26 1,640 
670 3,060 17 1,330 4,850 27 1,490 
802 7,700 18 1,480 4,400 28 1,460 
927 15,600 19 1,640 3,850 29 1,560 

1,020 11,400 20 1,880 3,460 30 1,670 
31 1, 740 

mean d~scharge, in cubic feet per second 1,310 
in acre -feet 80,470 

(14) 5-185 St Mary Canal at St Mary crossing, near Babb, Mont 

(Internat1onal gag1ng stat1on) 

June 

3,190 
2,950 
2, 610 
2,450 
2,470 
2,500 
2,490 
2,390 
2,220 
2,030 

- - - - -
4,480 

266,700 

Location --Lat 48°56'50'', long 113°22'30", w SWt sec 19, T 37 N , R 13 W , on left 
bank 50 ft upstream from 1nlet of St Mary s1phon, 7 miles northeast of Babb, 
and 9 miles downstream from 1ntake 

Gage-he1ght record --Water-stage recorder graph 
topograph1c map) 

Alt1tude of gage 1s 4,440 ft (from 

D1scharge record --Stage-discharge relat1on def1ned by current-meter measurements 

Max1ma --June 1964 Da1ly discharge, 706 cfs June 7 
-----1918 to May 1964 Daily d1scharge, 767 cfs June 19, 28, 1936 

Remarks --Canal diverts water from left bank of St Mary R1ver near Babb and dis
---charges into North Fork M1lk R1ver 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 133 683 11 616 34 1 21 643 
2 181 685 12 616 19 2 22 654 
3 290 690 13 618 15 4 23 668 
4 346 696 14 618 12 3 24 668 
5 503 700 15 618 10 2 25 662 
6 499 700 16 620 3 2 26 662 
7 523 706 17 624 1 4 27 675 
8 598 624 18 624 1 4 28 675 
9 610 103 19 629 95 5 29 679 

10 616 47 3 20 635 499 30 679 
31 681 - - -

Monthly mean d~scharge, in cubic feet per second 576 

481 
451 
461 
517 
519 
471 
432 
392 
343 
316 
- -

357 
Runoff, in acre-feet 35,430 21,240 

(15) 5-190 St Mary Canal at Hudson Bay D1v1de, near Brown1ng, Mont 

(International gag1ng station) 

Location --Lat 48°59 1 , long 113°04', 1n sec 5, T 37 N , R ll W , on right bank 
3 miles upstream from canal outlet and 30 m1les north of Browning on Blackfeet, 
Ind1an Reservat1on 

Gage-height record --Water-stage recorder graph 
topographic map) 

Altitude of gage 1s 4,380 ft (from 

Discharge record --Stage-d1scharge relation def1ned by current-meter measurements 

Maxima --June 1964 Dally d1scharge, 816 cfs June 8 
-----1917 to May 1964 Da1ly discharge, 758 cfs June 13, 1937 

Remarks --Canal diverts water from left bank of St Mary R1ver near Babb and dis
---charges 1nto North Fork M1lk R1ver 
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Mean discharge, in cubic feet per second, 1964, of St Mary Canal at Hudson Bay Divide, 
near Browning, Mont 

Day May June Day May June Day 

1 133 
2 150 
3 260 
4 311 
3 418 
6 486 
7 484 
8 542 
9 588 

10 595 

Monthly mean d~scharge, 
Runoff, in acre-feet 

674 11 607 25 9 21 
682 12 607 10 6 22 
684 13 607 5 5 23 
687 14 602 1 8 24 
696 15 610 1 8 25 
693 16 605 3 8 26 
703 17 622 2 6 27 
816 18 605 7 28 
380 19 612 2 29 

70 8 20 619 208 30 
31 

in cubic feet per second 

(16) 5-200 Kennedy Creek near Babb, Mont 

(Gaging stat1on, d1scontinued 1912) 

May June 

629 450 
637 434 
654 418 
659 450 
652 484 
647 460 
667 424 
672 386 
672 343 
672 323 
674 - - - - -
558 351 

34,310 20,860 

Location --Lat 48°55 1 00 11
, long 113°26 1 1011

, in SWt sec 34, T 37 N , R 14 W , lt miles 
upstream from mouth and 4 miles north of Babb 

Drainage area --60 6 sq mi 

Maxima --June 1964 
------measurement 

Discharge, about 15,000 cfs June 8, from slope-conveyance 

Remarks --Discharge measurements only 1n 1901,1903-4, 1906-7, 1911-12 
---ora-in 1905, maximum not determined 

Daily rec-

(17) 5-205 St Mary R1ver at international boundary 

(International gaging stat1on) 

Location --Lat 49°00 110 11
, long 113°18 1 50 11

, in SWt sec 5, T l, R 25 W , fourth merid
ian, 1n Alberta, on right bank a quarter of a m1le north of international bound
ary, 2t miles downstream from Boundary Creek, 7 miles southwest of Kimball, 
Alberta, and ll m1les northeast of Babb, Mont 

Drainage area --469 sq mi 

Gage-helght record --Water-stage recorder graph Altitude of gage is 4,120 ft (from 
topographic map) 

D1scharge record --Stage-discharge relation def1ned by current-meter measurements 

Maxima --June 1964 Discharge, 21,000 cfs 1630 hours June 8 (gage he1ght, 12 06 ft) 
-----1902 to May 1964 Discharge, about 40,000 cfs June 5, 1908 (gage height, 

12 75ft, from floodmarks, at site withln a quarter mile of present site and at 
datum then in use), from rating curve extended above 6,000 cfs by logarithmic 
plottmg 

Remarks --Diverslons by St Mary Canal at St Mary cross1ng, near Babb (see 
station 14) Flow partly regulated by Lake Sherburne (see station ll) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May 

1 372 1,590 11 872 11,600 21 2,260 
2 639 1, 760 12 882 10,100 22 2,280 
3 1,160 2,110 13 945 8,960 23 2,100 
4 1,160 2,480 14 966 8,190 24 1,820 
5 783 2,710 15 956 7,250 25 1,540 
6 589 2,920 16 987 6,610 26 1,300 
7 525 3,320 17 1,170 6,190 27 1,130 
8 572 12,700 18 1,350 5,720 28 1,130 
9 746 17,000 19 1,560 4,840 29 1,320 

10 842 14,300 20 1,880 4,000 30 1,420 
31 1,490 

Monthly mean d~scharge, in cubic feet per second 1,185 
Runoff, in acre -feet 72,880 

June 

3,580 
3,340 
2,920 
2, 750 
2, 730 
2,800 
2,720 
2,650 
2,530 
2,310 

- - - - -
5,423 

322,700 



• 

• 

• 

NORTHWESTERN MONTANA, JUNE 1964 Bl53 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964, of 

-
Date Hour Gage 

height 
June 7 0000 6 31 

0600 6 32 
1200 6 38 
1800 6 56 
2400 6 87 

8 0200 7 10 
0400 7 52 
0600 8 16 

St Mary River at international boundary 

Dis- Date Hour Gage Dis- Date charge height charge 
2,980 June 8 0800 8 99 9,950 June 
3,000 1200 10 24 13,800 
3,140 1400 10 73 15,600 
3,540 1600 11 86 20,100 
4,260 1630 12 06 21,000 

1800 11 48 18,400 
4,810 2000 11 08 17,000 
5,920 2400 10 64 15,600 
7 590 

(18) Rolph Creek near Kimball, Alberta 

(Canadian gaging station) 

9 

10 

Hour Gage Dis-
height charge 

0600 11 09 17,000 
1200 11 16 17,300 
1800 11 31 17,800 
2400 10 96 16,600 

0600 10 51 15,200 
1200 10 22 14,300 
1800 9 89 13,300 
2400 9 64 12,500 

Location --Lat 49°07 130", long 113°08 130", in NWt sec 15, T 2,R 24 W , fourth 
meridian in Alberta about 3 miles above mouth and 4~ miles northeast of Kimball 

Drainage area --90 6 sq mi 

Gage-height record --Twice-daily staff-gage readings, graph based on floodmark and 
observed readings June 8-10 Altitude of gage is 3,860 ft (from topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 95 cfs and extended above by logarithmic plotting 

Maxima --June 1964 Discharge, 630 cfs 1800 hours June 8 {gage height, 4 80ft, 
---rr0m graph based on gage readings) 

1911-16, 1935 to May 1964 Discharge, 1,290 cfs about 1800 hours June 3, 
1953 (gage height, 7 21 ft, from high-water mark) 

Remarks --Records furnished by Department of Northern Affairs and National Re
---sources, Canada 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 17 8 
2 31 2 
3 185 
4 230 
5 262 
6 167 
7 162 
8 113 
9 85 6 

10 61 3 

Monthly mean d1scharge, 
Runoff, in inches 
Runoff, in acre-feet 

7 1 11 44 0 143 21 
5 9 12 33 8 132 22. 
5 0 13 24 3 97 1 23 
4 2 14 18 5 77 2 24 
3 7 15 23,8 74 9 25 
2 8 16 19 0 66 4 26 
3 5 17 12 8 120 27 

265 18 9 5 76 0 28 
183 19 9 5 57 4 29 
136 20 8 1 6"i 3 30 

31 

in cubic feet per second 

(19) Lee Cre~k_at Cardston, Alberta 

(Canadian gaging station) 

7 1 42 5 
5 9 36 4 
5 0 30 9 
5,0 26 9 
5 0 25 3 
5 0 24 3 
5 3 23 8 
5 6 20 9 
6 2 19 9 
5 3 20 4 
7 5 - - - - -

51 0 59 9 
0 65 0 74 

3,140 3,560 

Location --Lat 49°12 1 00", long 113°17 145", in NWt sec 10, T 3,R 25 W , fourth merid
ian, in Alberta, upstream from St Mary River Reservoir, 2 miles above mouth, 
and about 600 ft downstream from bridge on Highway 2 at Cardston 

Drainage area --117 sq mi 

Gage-hei~ht record --Water-stage recorder graph, except 1500 hours to 2000 hours 
June , when graph was reconstructed from high-water mark Altitude of gage is 
3,710 ft (from topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 8,'700 cfs 

Maxima --June 1964 Discharge, 11,400 cfs about 1700 hours June 8 (gage height, 
~59 ft, from high-water mark) 

1909-14, 1920 to May 1964 Discharge, 7,820 cfs June 24, 1951 {gage height, 
10 49 ft, from high-water mark) 

Remar'-s --Records frunished by Department of Northern Affairs and National Re
---sources, Canada 

249-795 0 - 67 - ll 
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Mean discharge, in cubic feet per second, 1964, of Lee Creek at Cardston, Alberta 

Day May June Day May June Day May June 

1 130 254 11 339 1,180 21 430 298 
2 302 258 12 330 1,020 22 330 250 
3 767 276 13 375 850 23 272 226 
4 741 285 14 348 760 24 254 212 
5 536 276 15 321 692 25 236 192 
6 375 303 16 312 692 26 228 176 
7 415 341 17 385 750 27 245 165 
8 334 5,340 18 445 602 28 285 156 
9 339 2, 750 19 420 514 29 326 142 

10 385 1,560 20 450 371 30 280 142 
31 262 - - - - -

Monthly mean dJ.scharge, in cubic feet per second 361 701 
Runoff, in inches 3 56 6 69 
Runoff, in acre-feet 22,210 41,720 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
heJ.ght charge height charge height charge 

June 7 0000 4 53 280 June 8 0200 5 34 663 June 8 2400 8 58 5,020 
0800 4 57 298 0600 6 20 1,530 
1200 4 56 294 0900 7 48 3,370 9 0300 7 64 3,610 
1600 4 62 321 1200 9 00 5,650 0600 7 27 3,060 
1800 4 72 366 1700 12 59 11,400 1200 6 97 2,610 
2200 5 05 492 2000 11 25 9,160 1800 6 61 2,100 
2400 5 16 554 2200 9 96 7,100 2400 6 44 1,870 

MISSOURI RIVER MAIN STEM 

(20) 6-545 M1ssour1 River at Toston, Mont 

Location --Lat 46°08 145 11
, long 111°25 115 11

, in NWt sec 36, T 5 N, R 2 E, on left 
bank 2 miles southeast of Toston, 4t m1les upstream from Crow Creek, and 7 miles 
downstream from S1xteenmile Creek 

Dra1nage area --14,669 sq m1 

Gage-he1ght record --Water-stage recorder graph 
topographic map) 

Altitude of gage is 3,920 ft (from 

Discharge record --Stage-dlscharge relation defined by current-meter measurements 

Max1ma --June 1964 D1scharge, 22,000 cfs 2200 hours June 12 (gage height,lO 00 ft) 
-----1890,1910-16, 1941 to May 1964 Discharge, 32,000 cfs June 6, 1948 (gage 

he1ght, ll 77 ft) 

Remarks --Flow partly regulated by s1x reservoirs on tr1butar1es (combined capacity, 
~200 acre-ft) D1vers1ons for irr1gat1on of about 535,000 acres 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 4,850 11,800 11 5,200 20,600 21 8,640 I 20,500 
2 5,850 11,000 12 5,400 21,600 22 11,800 20,600 
3 6,740 10,500 13 5, 290 21,100 23 12,100 19,900 
4 6,530 10,600 14 5,510 19 ,ooo 24 11,400 20,500 
5 6,220 11,200 15 5,850 17,900 25 10,200 20,300 
6 5,800 12,000 16 6, 240 18,400 26 9,120 19,700 
7 5,440 13,800 17 7,060 19,100 27 8, 760 19,700 
8 5,180 17,500 18 7,960 19' 700 28 8,550 19,800 
9 5,010 19,300 19 8, 700 20,500 29 10,100 20,000 

10 4,950 19,800 20 9,340 20,600 30 11,400 19,000 
31 11,800 - - - - -

Monthly mean dJ.scharge, in cubic feet per second 7,645 17,870 
Runoff, in acre -feet 470,100 1,063,000 
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DEEP CREEK BASIN 

(21) 6-566 Deep Creek below North Fork Deep Creek, near Townsend, Mont 

(Crest-stage station) 

Locat1on --Lat 46°20 1 , long 111°17 1 , 1n SEt sec 25, T 7 N , R 3 E , at bridge on 
county road, 11 m1les east of Townsend 

Dra1nage area --87 7 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage 1s 4,440 ft (from topo-

Discharge record --Stage-discharge relat1on def1ned by current-meter measurements 

Max1ma --June 1964 Discharge, 296 cfs June 8 (gage height, 2 21ft) 
-----1959 to May 1964 Discharge, 329 cfs May 18, 1964 (gage height, 2 33 ft) 

MISSOURI RIVER MAIN STEM 

(22) 6-570 M1ssour1 R1ver near Townsend, Mont 

(Gag1ng station, d1scont1nued 1904, US Weather Bureau sta~e 
stat1on 1902-16 and s1nce 1957) 

Location --Lat 46°20 110", long 111°31 155", in SWtNWt sec 30, T 7 N , R 2 E , at 
highway bridge, 1 m1le northwest of ~ownsend 

Drainage area --15,343 sq m1 

B155 

Gage-height record --Wire-weight gage read at 0730 hours Max1mum from graph of 
gage readings, based on shape of graph dt the Toston gage Datum of gage is at 
mean sea level, adjustment of 1929 

Discharge record --Stage-dlscharge relat1on def1ned by current-meter measurements 

Maxima --June 1964 D1scharge 22,900 cfs 0100 hours June 13 (elevat1on, 3,809 6ft, 
---rr0m graph of gage read1ngs) 

1892-1916, 1948 to May 1964 D1scharge observed, 38,400 cfs June 3-5, 1894 
(elevat1on, 3,8117ft), elevat1on, 3,813 0 ft about Feb 6, 1963, result of 1ce Jam, 
but may have been hlgher in November 1959 

Remarks --Da1ly stage record fur~1shed by the U S Weather Bureau Flow partly reg
-urafed by six reservoirs on tr1butary streams (combined capacity, 567,200 acre-ft) 

Elevation, ~n feet, at 0730 hours, of indicated day, 1964 

Day May June Day May June Day May June 

1 3,805 84 3,807 62 11 3,80f 02 3,809 25 21 3,807 26 3 809 46 
2 3,806 10 .5,807 58 12 3,806 14 3,809 45 22 3,807 4E 3,809 41 
3 3,80E 50 3,807 35 13 3,806 11 3,809 48 23 3,807 73 3,809 21 
4 3,806 52 3,807 35 l4 3,806 12 3,809 23 24 3,807 64 3,809 20 
5 3,806 42 3,807 42 15 3,806 27 3,808 94 25 3,807 40 3,809 15 
6 3,806 30 3, 807 f;;7 16 3,806 35 3,808 85 26 3,807 10 3,809 11 
7 3, 806 19 3,807 81 17 .:.,80!3 52 3,809 10 27 3,80& 97 3,809 09 
8 3,806 12 3,80U 45 18 3,806 14 3,809 01 28 3,806 92 3,809 06 
9 3, 806 02 3,809 10 19 3,806 94 3,809 32 29 3,807 00 3,809 05 

10 3,805 98 3,809 25 20 3,807 09 3,809 42 30 3,807 46 3,809 10 
31 3,807 57 - - - - -



Bl56 FLOODS OF 1964 IN THE UNITED STATES 

(23) 6-585 Canyon Ferry Reservoir near Helena, Mont 

Location --Lat 46°39'00 11
, long 11P43 1 40 11

, in SEtSEt sec 4, T 10 N , R 1 W , in 
block 17 of Canyon Ferry Dam, 15 miles east of Helena 

Drainage area --15,904 sq mi 

Gage-hei~ht record --Water-stage recorder 
(leve s by Bureau of Reclamation) 

Datum of gage is at mean sea level 

Maxima --June 1964 Daily contents, 2,043,000 acre-ft June 23 (elevation, 
~00 00 ft) 

1953 to May 1964 Daily contents, 2,043,000 acre-ft at times in July 1955, 
1956, 1962 and June 23, 1964 (elevation, 3,800 00 ft) 

Remarks --Reservoir IS formed by concrete dam, construction began in 1949, completed 
---rn-T953 Storage began in March 1953 Usable capacity, 2,043,000 acre-ft at 

controlled spillway elevation (3,800 ft) Dead storage, 8,000 acre-ft below ele
vation 3,650 ft Minimum operati~g lbvel, 3,728 ft for on-site power generation 
(usable content&, 428,000 acre-ft) Water is used for power production, flood 
control, irrigation, recreation, and supplemental water supply for city of 
Helena Elevations and capacity table furnished by Bureau of Reclamation 
Figures given herein represent usable contents 

Elevation, in feet, and contents, in acre-feet, at 2400 hours of indicated day, 1964 

Day 
May June May June 

Day 
Elevation Contents Elevation Contents Elevation Contents Elevation Contents 

1 3, 791 02 1,740,000 3, 794 35 1,852,000 16 3,792 64 1,795,000 3, 799 84 
2 3,791 15 1,744,000 3,794 39 1,854,000 17 3,792 69 1,796,000 3,799 97 
3 3, 791 59 1,759,000 3,794 39 1,854,000 18 3,792 74 1,798,000 3, 799 95 
4 3, 791 95 1, 771,000 3,794 43 1,855,000 19 3, 792 74 1,798,000 3, 799 95 
5 3,792 21 1,780,000 3,794 50 1,857,000 20 3,792 75 1,798,000 3,799 95 

6 3, 792 49 1,790,000 3, 794 55 1,859,000 21 3,792 77 1,799,000 3, 799 95 
7 3,792 63 1,794,000 3,794 75 1,866,000 22 3,792 88 1,803,000 3, 799 98 
8 3, 792 57 1,792,000 3, 79~ 23 1,882,000 23 3,793 22 1,814,000 3,800 00 
9 3,792 53 1,791,000 3,796 20 1,915,000 24 3, 793 55 1,825,000 3, 799 98 

10 3,792 44 1,788,000 3, 797 18 1,948,000 25 3,793 75 1,832,000 3, ~99 96 

11 3, 792 44 1, 788,000 3, 798,14 1,980,000 26 3,793 89 1,837,000 3, 799 85 
12 3,792 45 1,788,000 3,798 69 1,999,000 27 3,793 96 1,839,000 3, 799 72 
13 3, 792 45 1,788,000 3,799 06 2,011,000 28 3, 794 00 1,841,000 3, 799 63 
14 3, 792 50 1, 790,000 3,799 36 2,021,000 29 3,794 11 1,844,000 3, 799 63 
15 3,792 57 1,792,000 3,799 67 2,032,000 30 3,794 20 1,847,000 3, 799 73 

31 3, 794 30 1,851,000 -
Change in contents - +110,000 -

SPOKANE CREEK BASIN 

(24) 6-587 Mitchell Gulch near East Helena, Mont 

(Crest-stage station) 

2,038,000 
2,042,000 
2,041,000 
2,041, 000 
2,041,000 

2,041,000 
2,042,000 
2,043,000 
2,042,000 
2,042,000 

2,038,000 
2,033,000 
2,030,000 
2,030,000 
2,034,000 

-
+183,000 

Location --Lat 46°34', long 111°49 1 , in NWt sec 2, T 9 N , R 2 W , at culvert on 
u s Highway 12, 4 7 miles east of East Helena 

Drainage area --8 09 sq mi 

Gage-hei~ht record --Crest stage only 
graphic map) 

Altitude of gage is 4,060 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 No flow 
-----1959 to May 1964 Discharge, 107 cfs Feb 4, 1963 (gage height, 1 41 ft) 
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PRICKLY PEAR CREEK BASIN 

(25) 6-615 Prickly Pear Creek near Clancy, Mont 

Location --Lat 46°31'05", long 111°56 145", in NE-~·SWt sec 23, T 9 N , R 3 W , on 
right bank 100 ft upstream from bridge on U S Highway 91, 3~ miles downstream 
from Lump Gulch Creek, 4 miles northeast of Clancy, and 7 miles southeast of 
Helena 

Drainage area --192 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage is 4,067 l ft above 
mean sea level, datum of 1929 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 700 cfs 1100 hours June 9 (gage height, 6 01 ft) 
1909-16, 1921-33, 1945 to May 1964 Discharge, about 900 cfs about June 9, 

1927 (estimated on basis of hydrographic comparison) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 89 173 11 87 310 21 213 249 
2 104 171 12 86 271 22 201 260 
3 79 177 13 97 247 23 169 225 
4 70 178 14 108 243 24 156 213 
5 80 175 15 112 260 25 158 205 
6 81 180 16 127 267 26 144 207 
7 76 239 17 153 316 27 138 209 
8 73 373 18 172 247 28 157 187 
9 74 540 19 178 288 29 250 172 

10 82 376 20 196 288 30 217 166 
31 186 - - - - -

Monthly mean discharge, in cubic feet per second 133 247 
Runoff, in inches 0 80 1 44 
Runoff, in acre -feet 8,160 14,700 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage 
height 

June 7 0000 3 37 
0700 3 82 
0900 3 82 
1600 3 63 
2000 3 61 
2400 3 86 

8 0400 4 22 
0600 4 54 

Dis- Date Hour Gage Dis- Date Hour charge height charge 

202 June 8 1000 4 86 426 June 9 1100 
256 1200 4 88 430 1400 
256 1400 4 85 424 1800 
233 1800 4 60 377 2400 
231 2100 4 51 362 
261 2400 4 59 375 10 1000 

1800 
314 9 0400 4 96 452 2400 
367 0800 5 68 617 

(26) 6-617 Jackson Creek near East Helena, Mont 

(Crest-stage station) 

Gage Dis-
height charge 

6 01 700 
5 70 632 
5 17 520 
4 75 440 

4 41 375 
4 25 348 
4 17 335 

Location --Lat 46°28'20", long llP5l'l0 11
, in SEt sec 4, T 8 N , R 2 W , 300 ft up

stream from mouth, 8~ miles southeast of East Helena 

Drainage area --3 44 sq mi 

Gage-heifht record --Crest stages only 
graph c map) 

Altitude of gage is 4,990 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 19 cfs June 8 (gage height, 2 64 ft) 
-----1961 to May 1964 Discharge, 16 cfs June 2, 1962 (gage he1ght, 2 49 ft) 
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(27) 6-618 Crystal Creek near East Helena, Mont 

(Crest-stage station) 

Location --Lat 46°29 1 00", long llP51 140", in NWt sec 4, T 8 N , R 2 W , a quarter 
of a mile upstream from mouth, 8 miles southeast of East Helena 

Drainage area --3 77 sq mi 

Gage-hei~ht record --Crest stages only Altitude of gage is 4,860 ft (from tope-
graph c map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 21 cfs June 8 (gage height, l 64 ft) 
-----1961 to May 1964 D1scharge, 16 cfs May 28, 1964 (gage height, l 52 ft) 

(28) 6-619 McClellan Creek at c1ty diversion dam, near East Helena, Mont 

(Crest-stage station) 

Location --Lat 46°32 100", long llP52 140", in SEt sec 17, T 9 N , R 2 w , 300ft up
stream from divers1on dam, 4~ miles southeast of East Helena 

Drainage area --33 2 sq mi 

Gage-hei~ht record --Crest stages only 
graph c map) Altitude of gage is 4,200 ft (from topo-

D1scharge record --Stage-discharge relation defined by current-meter measurements 
below lOO cfs and by flow-over-dam measurement at 390 cfs 

Maxima --June 1964 Discharge, 390 cfs June 8 (gage height, 2 59 ft) 
1960 to May 1964 Discharge, 175 cfs June 2, 1962 (gage height, 148ft) 

(29) 6-625 Tenmile Creek near Rimini, Mont 

Location --Lat 46°31 130", long 112°15 1 20", m swtNEt sec 20, T 9 N , R 5 W, on left 
bank at Moose Creek ranger station, 500 ft upstream from Moose Creek and 3 miles 
north of R1mini 

Drainage area --32 7 sq mi 

Gage-height record --Water-stage recorder graph Altitude of gage is 4,850 ft (from 
topographic map} 

Discharge record --Stage-dlscharge relation def1ned by current-meter measurements 
below 450 cis and by contracted-open1ng measurement at 556 cfs 

Maxima --June 1964 Discharge, 563 cfs 0300 hours June 9 (gage height, 3 77 ft) 
-----1914 to May 1964 Discharge 781 cfs May 27~ 1917 (gage height, 498ft, at 

site 40ft downstream and at datum then in use) 

Remarks --Flow partly regulated by two reservoirs on tr1butary streams (combined 
---capacity, 2,340 acre-ft) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 21 141 11 35 203 21 202 
2 21 145 12 41 173 22 172 
3 18 153 13 53 154 23 149 
4 17 149 14 68 150 24 130 
5 15 138 15 86 144 25 123 
6 15 134 16 123 142 26 114 
7 15 152 17 168 140 27 117 
8 17 310 18 164 121 28 145 
9 23 412 19 157 162 29 206 

10 34 263 20 202 162 30 157 

160 
160 
137 
123 
110 
106 

95 
86 
75 
67 

31 145 - - - - -
Monthly mean discharge, in cubic feet per second 95 3 156 
Runoff, in acre -feet 5,860 9,260 
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Gage height, in feet, and discharge, in cubic feet per second, at indlcated time, 1964, of 
Tenmile Creek near Riminl, Mont 

Date 

June 7 

8 

Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage 
height charge height charge height, 

0000 2 44 145 June 8 0700 2 82 310 June 9 0100 3 73 
0600 2 44 145 0900 2 74 273 0300 3 77 
1400 2 39 127 1300 2 73 268 0600 3 59 
2000 2 49 164 1600 2 68 246 1000 3 43 
2300 2 60 210 1700 2 69 250 1030 3 32 
2400 2 75 278 2000 2 85 278 llOO 3 37 

2100 3 05 324 1900 3 18 
0300 2 99 395 2200 3 50 515 2000 3 20 
0330 3 14 319 2300 3 68 533 2400 3 15 
0600 3 02 264 2400 3 65 515 

(30) 6-627 Little Porcup1ne Creek tributary near Helena, Mont 

(Crest-stage station) 

Dis-
charge 

546 
563 
486 
418 
375 
394 
322 
329 
310 

Location --Lat 46°35 1 , long 112°16 1 , in SWt sec 29, T 10 N , R 5 W , at culvert on 
US Highway 12, ll miles west of Helena 

Drainage area --0 48 sq m1 

Gage-hei~ht record --Crest stages only 
graph c map) 

Altitude of gage is 5,360 ft (from topo-

Discharge record --Stage-discharge relation def1ned by current-meter measurements 
below 3 5 cf's and by flow-through-culvert measurement at 5 9 cfs 

Maxima --June 1964 D1scharge, 5 9 cfs June 8 (gage height, 1 17 ft) 
-----1959 to May 1964 D1scharge, 3 8 cfs May 17, 1964 (gage he1ght, 0 74 ft) 

(31) 6-645 Lake Helena near Helena, Mont 

Location --Lat 46°46 100", long llP54 1lO'', in SEt sec 29, T 12 N , R 2 W , at Hauser 
Dam on Missour1 River, lt m1les downstream from Prickly Pear Creek, and 13 miles 
northeast of Helena 

Dra1nage area --610 sq m1, above dam and control works on Prickly Pear Creek 

Gage-he1ght record --Water-stage ind1cator at Hauser Dam read daily at 2400 hours 
Datum of gage is at mean sea level (levels by The Montana Power Co ) 

Maxima --June 1964 
--"'3,634 90 ft) 

Contents observed, 10,240 acre-ft 2400 hours June l (elevat1on, 

1945 to May 1964 Contents observed, 11,790 acre-ft Aug 
1962, July 19, 20, Sept 4, 1963 (elevat1on, 3,635 60 ft) 

2, 1960, Dec 10, 

Remarks --Gage heights collected at Hauser Dam are effect1ve on Lake Helena at 
---control dam Prior to April 1945, contents of Lake Helena 1ncluded w1th records 

of Hauser Lake S1nce that date, a dam and control works has separated the two 
lakes to allow independent regulat1on of Lake Helena if needed Usaule capac1ty, 
10,450 acre-ft at elevat1on, 3,635 00 ft No dead storage Water 1s used for 
recreation, wildlife, and power production through Hauser Dam Records fur
nished by The Montana Power Co Figures g1ven herein represent usable contents 
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Elevation, in feet, and contents, in acre-feet, at 2400 hours on indicated day, 1964, of 
Lake Helena near Helena, Mont 

May June 
Day 

May June 
Day 

Elevation Contents Elevation Contents Elevation Contents Elevation Contents 

1 3,634 90 10,240 3,634 90 10,240 16 3,635 40 11,340 3,634 00 8,450 
2 3,635 20 10,890 3,634 20 8,830 17 3,635 40 11,340 3,633 90 8,270 
3 3,634 80 10,030 3,633 70 7,900 18 3,634 90 10,240 3,634 20 8,830 
4 3,634 50 9,420 3,634 20 8,830 19 3,634 60 9,620 3,633 60 7,720 
5 3,634 70 9,820 3,634 30 9,020 20 3,634 00 8,450 3,633 20 7,030 

6 3,634 30 9,020 3,634 40 9,220 21 3,634 00 8,450 3,633 20 7,030 
7 3,634 70 9,820 3,634 50 9,420 22 3,634 20 8,830 3,633 20 7,030 
8 3,635 00 10,450 3,634 50 9,420 23 3,633 80 8,080 3,633 40 7,370 
9 3,635 00 10,450 3,634 50 9,420 24 3,633 60 7,720 3,633 90 8,270 

10 3,635 10 10,670 3,633 90 8,270 25 3,633 70 7,900 3,634 00 8,450 

11 3,635 00 10,450 3,633 30 7,200 26 3,634 30 9,020 3,634 00 8,450 
12 3,634 80 10,030 3,634 10 8,640 27 3,634 50 9,420 3,634 00 8,450 
13 3,634 50 9,420 3,634 10 8,640 28 3,634 00 8,450 3,634 10 8,640 
14 3,634 60 9,620 3,634 00 8,450 29 3,633 90 8,270 3,633 30 7,200 
15 3,635 20 10,890 3,634 00 8,450 30 3,635 30 11,110 3,633 40 7,370 

31 3,635 40 11,340 - -
Change in contents - +450 - -3,970 

MISSOURI RIVER MAIN STEM 

(32) 6-650 Hauser Lake near Helena, Mont 

Location --Lat 46°46 100", long 111°54 110", in SE~ sec 29, T 12 N , R 2 W , at dam 
on Missouri River, lt m1les downstream from Prickly Pear Creek, and 13 miles 
northeast of Helena 

Drainage area --16,876 sq mi 

Gage-height record --Water-stage indicator read daily at 2400 hours 
is at mean sea level (levels by The Montana Power Co ) 

Datum of gage 

Maxima --June 1964 Contents observed, 51,050 cfs 2400 hours June 1 (elevation, 
--u34 90ft) 

1945 to May 1964 Contents observed, 53,630 acre-ft Aug 2, 1960, Dec 10, 
1962, July 19, 20, Sept 4, 1963 (elevation, 3,635 60ft) 

Remarks --Reservoir is formed by concrete dam completed in 1907, separated from Lake 
~na in April 1945 Usable capacity, 51,420 acre-ft (52,090 acre-ft prior to 

Nov 28, 1949) at elevation 3,635 00 ft (not including capacity of Lake Helena) 
Dead storage, 46,810 acre-ft below elevation 3,617 0 ft Not normally drawn 
below 3,621 00 ft (8,870 acre-ft) Water is used for power and recreation 
Records furnished by The Montana Power Co Figures given herein represent usable 
contents 

Elevation, in feet, and contents, in acre-feet at 2400 hours on indicated day 1964 
' 

Day 
May June May June Day 

Elevation Contents Elevation Contents Elevation Contents Elevation Contents 
1 3,634 90 51,050 3,634 90 51,050 16 3,635 40 52,890 3, 634 00 4 7 J 770 
2 3,635 20 52,150 3,634 20 48,490 17 3,635 40 52,890 3,633 90 47,410 
3 3, 634 80 50,680 3,633 70 46,700 18 3,634 90 51,050 3,634 20 48,490 
4 3,634 50 49,580 3,634 20 48,490 19 3,634 60 49 J 950 3,633 60 46,350 
5 3,634 70 50,310 3,634 30 48,850 20 3,634 00 4 7' 770 3,633 20 44,950 

6 3,634 30 48,850 3,634 40 49,220 21 3, 634 00 47,770 3,633 20 44,950 
7 3,634 70 50,310 3, 634 50 49,580 22 3, 634 20 48,490 3,633 20 44,950 
8 3,635 00 51,420 3,634 50 49,580 23 3, 633 80 47,060 3,633 40 45,650 
9 3,635 00 51,420 3,634 50 49,580 24 3, 633 60 46,350 3,633 90 47,410 10 3,635 10 51,780 3,633 90 47,410 25 3,633 70 46,700 3,634 00 4 7, 770 

11 3,635 00 51,420 3,633 30 45,290 26 3, 634 30 48,850 3, 634 00 4 7' 770 12 3,634 80 50,680 3, 634 10 48,130 27 3,634 50 49,580 3,634 00 47,770 
13 3,634 50 49,580 3,634 10 48,130 28 3,634 00 47,770 3,634 10 48,130 
14 3, 634 60 49,950 3,634 00 47,770 29 3,633 90 47,410 3,633 30 45,290 15 3,635 20 52,150 3,634 00 47,770 30 3,635 30 52,520 3,633 40 45,650 

31 3,635 40 52,890 - -
Change in contents - +740 - -7 J 240 
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(33) 6-660 Holter Lake near Wolf Creek, Mont 

Location --Lat 46°59130 11
, long 112°00 130 11

, on line between SEt sec 5 and NEt sec 8, 
T 14 N , R 3 w , at Holter Dam on Missouri River, 3~ miles southeast of Wolf 
Creek 

Drainage area --17,149 sq mi 

Gage-height record --Water-stage indicator read at 0800 hours daily 
is at mean sea level (leiels by The Montana Power Co ) 

Datum of gage 

Maxima --June 1964 Contents observed, 80,730 acre-ft0800 hours June 26 (elevation, 
-;r:b63 75 ft) 

1936 to May 1964 Contents observed, 83,110 acre-ft Aug 31, 1951 (elevation, 
3,564 25 ft) 

Remarks --Reservoir is formed by concrete dam completed in 1918 Usable capacity, 
---sr:920 acre-ft at elevation 3,564 0 ft Dead storage, 158,500 acre-ft below 

elevation 3,543 0 ft Not normally drawn below 3,548 0 ft (16,660 acre-ft) 
Water is used for power and recreation Records furnished by The Montana Power 
Co Figures given herein represent usable contents 

Elevation, in feet, and contents, in acre-feet, at OSCO hours of indicated day, 1964 

May June May June 
Day 

Elevation Contents Elevation Contents 
Day 

Elevation Contents Elevation Contents 

1 3,562 10 73,050 3,563 35 78,840 16 3, 562 30 73,970 3, 562 so 76,280 
2 3,562 50 74,890 3,563 35 78,840 17 3, 562 70 75,810 3,563 00 77,210 
3 3,562 70 75,810 3,563 10 77' 670 18 3,563 00 77 J 210 3,563 30 78,610 
4 3,563 30 78,610 3,562 70 75,810 19 3,563 45 79,320 3,563 00 77,210 
5 3,563 50 79,550 3,562 00 72,600 20 3,563 10 77' 670 3,563 00 77' 210 

6 3,563 40 79,080 3,562 40 74,430 21 3,563 00 77' 210 3, 562 60 75,350 
7 3,563 50 79,550 3,562 90 76,740 22 3,562 95 76,970 3,563 00 77 '210 
8 3,563 50 79,550 3,563 10 77' 670 23 3,563 40 79,080 3,563 20 78,140 
9 3,563 60 80,020 3,563 20 78,140 24 3,563 60 80,020 3,563 20 78,140 

10 3,563 30 78,610 3,563 25 78,370 25 3,563 75 80,730 3,563 60 80,020 

11 3,563 35 78,840 3,563 10 77' 670 26 3,563 70 80,490 3,563 75 80,730 
12 3,563 20 78,140 3,563 00 77 '210 27 3, 563 60 80,020 3,563 60 80,020 
13 3,563 10 77' 670 3,562 90 76,740 28 3,5&3 45 79,320 3,563 50 79,550 
14 3,562 40 74,430 3,562 80 76,280 29 3,563 30 78,610 3,563 40 79,080 
15 3,562 30 73,970 3,562 70 75,810 30 3, 563 30 78,610 3,563 00 77,210 

31 3,56'3 20 78,140 - -
Change in contents - +11,920 - -930 

(34) 6-665 Missouri R1ver below Holter Dam, near Wolf Creek, Mont 

Location --Lat 46°59 140", long 112°00 15011
, inS~ sec 5, T 14 N , R 3 W , on left 

bank a quarter of a mile downstream from Holter Dam and 3 m1les southeast of 
Wolf Creek 

Dra1nage area --17,149 sq mi 

Gage-hei~ht record --Digital-recorder tape punched at 15-minute intervals 
gage 1s 3,464 11 ft above mean sea level, datum of 1929 

Datum of 

Discharge record --Stage-discharge relation defined by current-meter measurements 
Mean daily discharges computed from 96 punch-tape recordings per day 

Maxima --June 1964 
------rtr04 ft) 

Discharge, 27,100 cfs 2115 hours June 19 (gage height, 

1945 to May 1964 Discharge, 34,800 cfs June 8, 1948 (gage height, 11 70ft) 

Remarks --Flow regulated by uine smaller irrigation reservoirs and powerplants 
---nav!ng a combined capacity of 710,970 acre-ft and by Canyon Ferry Reservoir (see 

station 23) 
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Mean discharge, in cubic feet per second, 1964, of Missouri River below Holter Dam, near 
Wolf Creek, Mont 

Day May June Day May June Day May June 

1 3,060 12,500 11 7,530 6,890 21 11,400 21,100 
2 3,410 13,800 12 7,420 13,700 22 10,300 21,200 
3 2,390 13,100 13 7,700 16,800 23 6,600 20,600 
4 1,910 11,400 14 5,890 16,400 24 7,170 21,200 
5 2,640 10,900 15 4,740 15,800 25 7,170 23,300 
6 2,910 10,600 16 4,680 15,000 26 7,120 24,200 
7 4,100 11,300 17 6,100 19,000 27 8,030 22,600 
8 6,820 10,400 18 8,230 22,500 28 9,440 22' 500 
9 7,350 5,580 19 12,000 25,200 29 9,620 22,300 

10 6,510 5,540 20 11,700 25,600 30 8,900 20,900 
31 10,400 - - - - -

Monthly mean discharge, in cubic feet per second 6, 879 16,730 
Runoff, in acre-feet 423 000 995 500 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 8 0000 5 58 11,900 June 10 1200 3 27 5,600 June 11 1600 4 49 8,540 
1000 5 60 11,900 2400 3 27 5, 600 1800 5 36 11,000 
1200 5 82 12,600 2400 5 35 11,000 
1600 5 90 12,900 11 0200 3 21 5,350 
1800 3 89 7,080 0400 3 08 5,070 12 0600 5 34 10,800 
2000 3 30 5, 670 0600 1 87 2,770 1200 5 37 10,900 
2400 3 29 5, 65(} 0800 2 87 4,620 1400 5 41 11,000 

1000 3 19 5,310 1600 7 24 17,100 
9 1200 3 23 5,510 1200 3 18 5,290 1800 7 75 19,000 

2400 3 23 5,510 1400 3 21 5,350 2000 7 69 18,700 
2400 7 64 18,600 

LITTLE PRICKLY PEAR CREEK BASIN 

(35) 6-711 Little Prickly Pear Creek at Sieben Ranch, near Wolf Creek, Mont 

Location --Lat 46°53'50 11
, long 112°07'40 11

, near east line of SEt sec 8, T 13 N , 
R 4 W , on left bank 30ft downstream from farm bridge, a quarter of a mile up
stream from Clark Creek, and 8 miles south of Wolf Creek 

Drainage area --270 sq mi 

Gage-height record --Water-stage recorder graph 
topographic map) 

Altitude of gage is 3,880 ft (from 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 972 cfs 2230 hours June 9 (gage height, 578ft) 
-----1962 to May 1964 Daily discharge, 600 cfs May 30, 1964 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 70 350 11 244 699 21 380 253 
2 117 278 12 269 554 22 340 245 
3 139 232 13 244 446 23 300 220 
4 175 220 14 258 359 24 250 196 
5 180 220 15 271 318 25 200 162 
6 171 212 16 271 318 26 190 129 
7 164 216 17 284 422 27 180 115 
8 157 338 18 358 323 28 210 110 
9 169 663 19 400 292 29 300 110 

10 208 857 20 410 283 30 600 98 
31 480 - - - - -

Monthly mean discharge, in cubic feet per second 258 308 
Runoff, in inches 1 10 1 27 
Runoff, in acre-feet l"i,850 18,320 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 8 0000 4 36 266 June 9 1200 5 21 631 June 10 1200 5 57 837 
1200 4 54 318 1300 5 40 735 2400 5 51 801 
2400 4 82 450 1600 5 42 747 

2300 i 5 78 972 
9 0800 4 95 495 2400 5 75 952 
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(36) 6-712 Lyons Creek near Wolf Creek, Mont 

(Crest-stage station) 

Location --Lat 46°56 1 , long 112°08 1 , in NEt sec 29, T 14 N , R 4 W , 135 ft up
stream from mouth, st miles southwest of Wolf Creek 

Drainage area --29 4 sq mi 

Bl63 

Gage-helfht record --Crest stages only 
graph c map) 

Altitude of gage lS 3,730 ft (from topo-

Dlscharge record --Stage-dlscharge relation deflned by current-meter measurements 

Maxlma --June 1964 Discharge, 490 cfs June 8 (gage helght, 3 80 ft) 
-----1959 to May 1964 Discharge, 158 cfs May 22, 1962 (gage helght, l 57ft) 

(37) 6-713 Little Prickly Pear Creek at Wolf Creek, Mont 

Location --Lat 47°00'20", long 112°04 100", in SWtSEt sec 35, T 15 N , R 4 W , on 
lef't bank 25 ft downstream from county bndge, 150 ft south of Wolf Creek post 
office, and half a mile downstream from Wolf Creek 

Drainage area --381 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage lS 3,577 82 ft above 
mean sea level, datum of 1929, supplementary adJustment of 1962 

Discharge record --Stage-dlscharge relation defined by current-meter measurements 

Maxlma --June 1964 Discharge, 3,110 cfs 1200 hours June 9 (gage height, 765ft) 
-----1962 to May 1964 Discharge, 1,120 cfs May 30, 1964 (gage height, 5 13 ft) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 276 613 11 621 1,190 21 654 388 
2 441 545 12 561 888 22 633 377 
3 577 485 13 545 758 23 561 342 
4 621 457 14 573 654 24 489 314 
5 593 441 15 569 613 25 405 282 
6 589 425 16 565 605 26 356 267 
7 533 429 17 605 654 27 335 252 
8 529 809 18 668 501 28 384 240 
9 553 2,440 19 663 457 29 697 234 

10 601 1,740 20 625 417 30 910 213 
31 726 - - - - -

Monthly mean discharge, in cubic feet per second 563 601 
Runoff, in inches 1 70 1 76 
Runoff, in acre-feet 34 630 35 760 

Gage height, in feet, and discharge, in cubic feet per second, at :1.ndicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 8 0000 3 91 501 June 9 0400 7 00 2,460 June 10 1200 6 10 1, 710 
0500 4 40 668 0600 7 08 2,540 1800 5 90 1,540 
1200 4 43 681 0900 7 00 2,460 2400 5 70 1,420 
1500 4 50 690 1000 7 45 2,910 
1800 4 80 780 1200 7 65 3,110 11 1200 5 38 1,190 
2000 5 25 975 1500 7 00 2,460 2400 5 05 975 
2200 5 88 1,440 1800 6 80 2,260 
2400 6 40 1,890 2400 6 65 2,120 12 2400 4 72 802 

9 0200 6 77 2,230 10 0600 6 40 1,940 
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DOG CREEK BASIN 

(38) 6-714 Dog Creek near Craig, Mont 

(Crest-stage station) 

Location --Lat 47°05 1, long 112°001, in NWt sec 4, T 15 N , R 3 W , at bridge on 
county road, 2 miles west of Craig 

Drainage area --15 9 sq mi 

Gage-heiyht record --Crest stages only Altitude of gage is 3,660 ft (from topo-
graph c map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 65 cfs June 8 (gage height, 1 97 ft) 
-----1959 to May 1964 Discharge, 1,160 cfs May 30, 1961 (gage height, 440ft), 

from slope-area measurement 

WEGNER CREEK BASIN 

(39) 6-716 Wegner Creek at Craig, Mont 

(Crest-stage station) 

Location --Lat 47°05 1, long 111°57 1, in NWt sec 11, T 15 N , R 3 W , at bridge on 
Interstate Highway 15 and US Highway 91, 0 9 mile east of Craig 

Drainage area --35 0 sq mi 

Gage-heifht record --Crest stages only Altitude of gage is 3,450 ft (from topo-
graph c map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 60 cfs June 8 (gage height, 0 54 ft) 
-----1959 to May 1964 Discharge, 408 cfs July 6, 1961 (gage height, 2 54 ft) 

DEARBORN RIVER BASIN 

(40) 6-730 Dearborn River near Clemons, Mont 

(Gaging station, discontinued 1953) 

Location --Lat 47°17 130 11
, long 112°27 100 11

, in SEtSEt sec 23, T 18 N , R 7 W , on 
right bank 300ft upstream from highway bridge, half a mile southeast of former 
post office at Clemons, 2 miles downstream from Falls Creek, and 14 miles south 
of Augusta 

Drainage area --123 sq mi (130 sq mi at slope-area site) 

Gage-height record --High-water marks at gage site Alt1tude of gage is 4,560 ft 
(by barometer) 

Discharge record --Peak discharge by slope-area measurement at site 3 miles 
downstream 

Maxima --June 1964 Discharge, 17,400 cfs about 0300 hours June 9 (gage height, 
---g-T5 ft, from high-water marks on gage house) 

1921-23, 1929-53 Discharge, 3,200 cfs June 4, 1953 (gage heignt, 620ft) 
Flood of June 1964 exceeds that of June 1908 and is the highest since 1908, 

from information by local residents 
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(41) South Fork Dearborn River near Craig, Mont 

(Miscellaneous site) 

Bl65 

Location --Lat 47°09 140", long 112°13 1 00 11
, in sec 10, T 16 N , R 5 W , on State 

Highway 434 and 13~ miles northwest of Craig 

Drainage area --32 0 sq mi 

Maxima --June 1964 Discharge, 1,230 cfs about 2400 hours June 8, from flow
---rnrough-culvert measurement 

(42) Auchard Creek near Craig, Mont 

(Miscellaneous site) 

Location --Lat 47°15 130'', long 112°13 1 00", in sec 3, T 17 N , R 5 w , on State 
Highway 20, 3 miles southwest of Bowman's corner and 17~ miles northwest of 
Craig 

Drainage area --15 7 sq mi 

Maximum --June 1964 Discharge, 353 cfs about 2200 hours June 8, from flow
---rhrOugh-culvert measurement 

(43) 6-735 Dearborn River near Craig, Mont 

Location --Lat 47°11 155", long 112°05 125", in NEtSEt sec 27, T 17 N , R 4 W , on up
stream side of old highway bridge, a quarter of a mile downstream from State 
Highway 287, 5 miles downstream from South Fork, and 10 miles northwest of Craig 
Water-stage recorder installation on r1ght bank destroyed by flood on June 9 
Type-A wire-weight gage on upstream side of bridge 

Drainage area --325 sq mi 

Gage-height record --Water-stage recorder graph May l-31, graph reconstructed from 
high-water marks and outside gage readings June l-13, observer's wire-weight gage 
readings June 14-30 Altitude of gage is 3,790 ft (from topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 11,500 cfs and by slope-area measurement at 15,400 cfs 

Maxima --June 1964 Discharge, 15,400 cfs about 0800 hours June 9 (gage height, 
~5 ft, from high-water profile) 

1945 to May 1964 Discharge, 7,960 cfs June 4, 1953 (gage height, 958ft) 
Flood of June 1964 exceeded that of 1908 and is the highest since 1908, from 

information by local residents 

Mean discharge, in cubic feet pe~ second, 1964 

Day May June Day May June Day May June 

1 349 2,130 11 799 3,670 21 1,620 922 
2 625 1,640 12 759 2,560 22 1,390 837 
3 1,020 1,510 13 806 2,080 23 1,100 772 
4 1,090 1,510 14 938 1, 780 24 954 752 
5 799 1,440 15 938 1,530 25 892 822 
6 .. 707 1,400 16 962 1,440 26 •• 726 752 
7 625 1,560 17 1,1~0 1,400 27 714 733 
8 619 6,990 18 1,340 1,190 28 1,120 701 
9 662 12,500 19 1,300 980 29 3,470 622 

10 740 7,330 20 1,480 980 30 3,400 586 
31 2,310 - - - - -

Monthly mean discharge, in cubic feet per second 1,143 2,104 
Runoff, in inches 4 06 7 22 
Runoff, in acre -feet 70,300 125,200 
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964, of 
Dearborn River near Craig, Mont 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 7 0000 5 12 1,550 June 8 0500 9 25 7,370 June 9 0800 13 5 15,400 
0400 5 22 1,640 0700 9 48 7,780 1200 11 4 14,000 
0800 5 08 1,510 1100 9 30 7,460 1500 9 0 13,000 
1200 4 93 1,380 1800 8 94 6,810 1800 7 9 12,000 
1500 4 91 1,360 2400 10 20 9,080 1900 7 35 11,800 
1800 4 95 1,400 2400 v 05 10,500 
2100 5 35 
2400 6 15 

1, 670 9 0400 11 5 11,500 
2,400 0700 13 3 15,000 

HARDY CREEK BASIN 

(44) Hardy Creek near Cascade, Mont 

(Mlscellaneous site) 

Location --Lat 47°11'00", long 111°48 140 1 , in SWt sec 25, T 17 N , R 2 W , a quarter 
of' a mile upstream from U S Highway 91 and 8 miles southwest of Cascade 

Drainage area --9 46 sq mi 

Discharge, 440 cfs about 2200 hours June 8, from slope-area Maximum --June 1964 
--measurement 

Flood of June 1908 was much larger (from information by local resldents) 

MISSOURI RIVER MAIN STEM 

(45) 6-740 Mlssouri River at Cascade, Mont 

(Gaging statlon, discontinued 1915, U S Weather Bureau gage slnce 1950) 

Location --Lat 47°16'10", long 111°41 145", ln NWtSEt sec 35, T 18 N , R 1 W , on 
downstream side of hlghway bridge at Cascade, 26 mlles upstream from mouth of 
Smith River 

Drainage area --18,493 sq mi 

Gage-helght record --Wire-welght gage read once dally at 0800 hours, except Satur
days and Sundays, and twice dally June 19, 22-26 Datum of gage lS at mean sea 
level, datum of 1929 

Maxlma --June 1964 Elevation observed, 3,348 61 ft 1600 hours June 26, but may 
---naYe been hlgher on June 9 when elevatlon observed was 3,348 45 ft 

1902-1915, 1950 to May 1964 Dlscharge observed, 54,250 cfs June 5, 1908 
(elevation 3,354 2ft, revised), site then in use 

Remarks --Flow regulated by 9 smaller irrigation reservolrs and powerplants havlng 
---a-combined capacity of 711,000 acre-ft and by Canyon Ferry Reservoir (see 

station 23) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Elevation, in feet, at 0800 hours on indicated day 1964 

Day May June Day May 

3,341 81 3,344 76 11 3,343 25 
- 3,345 46 12 3,343 38 
- 3,345 46 13 3, 343 22 

3,342 26 3,345 04 14 3,343 80 
3,343 16 3,344 72 15 3,342 54 
3,342 56 - 16 -
3,342 69 - 17 -
3,342 76 3,345 23 18 3,343 35 

- 3,348 45 19 3,344 85 
- 3,346 41 20 3,344 92 

a Average of readings made at 0800 and 1600 nours 
b Reading made at 1800 hours 

June Day May 

3,344 23 21 3,344 96 
3,345 23 22 3,345 01 

- 23 -
- 24 -

3,346 29 25 3,343 10 
3,345 66 26 3,343 12 
3,346 67 27 3,343 26 
3,347 34 28 3,343 70 

a 3, 348 19 29 3,344 00 
- 30 -

31 -

June 

b 3, 348 34 
a 3, 347 36 
a 3, 347 42 
a 3, 347 26 
a 3, 347 60 
a 3, 348 37 

-
3,347 76 
3,347 61 
3,347 61 

- - - - -
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SMITH RIVER BASIN 

(46) 6-750 Smith R1ver Reservo1r near White Sulphur Springs, Mont 

Location --Lat 46°37', long 110°45', near center of south line of sec 17, T 10 N , 
R 8 E , at dam on Sm1th River, 9 m1les northeast of White Sulphur Springs 

Drainage area --72 3 sq m1 

Gage-height record --Elevations determined by measuring from a reference mark about 
once a month Datum of gage 1s at mean sea level (levels by Montana Water Con
servation Board) 

Maxima --June 1964 
-gas 45 ft) 

Contents observed, 11,450 acre-ft May 29, June 30 (elevat1on, 

1938-50, 1959 to May 1964 
(elevation, 5,488 6 ft) 

Contents observed, 11,600 acre-ft Apr 30, 1950 

Remarks --Reservoir 1s formed by earthfill dam w1th concrete spillway completed in 
~ Total capacity, 10,700 acre-ft at elevation 5,486 0 ft Dead storage, 

52 acre-ft below elevat1on 5,415 0 ft Water is used for 1rrigation Elevations 
and capacity table furnished by Montana Water Conservat1on Board Figures g1ven 
herein represent usable contents 

Elevation, in feet, and contents, in acre-feet, 1964 

Elevation Contents 

May 1 
May 29 
July 1 

5,480 45 
5,488 45 
5,488 45 

9,030 
11,450 
11,450 

(47) 6-756 Five Mile Creek near White Sulphur Springs, Mont 

(Crest-stage station) 

Location --Lat 46°37 1 , long 110°45 1 , in SWt sec 20, T 10 N , R 8 E , at culvert on 
US Highway 12, 8 miles northeast of White Sulphur Spr1ngs 

Drainage area --6 00 sq m1 

Gage-heiyht record --Crest stages only Alt1tude of gage 1s 5,380 ft (from tope
graph c map) 

Discharge record --Stage-dlscharge relation def1ned by current-meter measurements 
below 5 d's 

Maxima --June 1964 Discharge, 8 cfs June 8 (gage height, l 16 ft) 
-----1960 to May 1964 Discharge, about 20 cfs Feb 4, 1963 (gage height, 2 06 ft) 

(48) 6-760 Newland Creek near White Sulphur Springs, Mont 

(Gag1ng station, discontinued 1953, crest-stage stat1on since 1960) 

Location --Lat 46°44 1 , long 110°50 1 , near line between sees 9 and 10, T 11 N , 
R 7 E , 13 miles north of White Sulphur Spr1ngs and 15 m1les upstream from mouth 

Drainage area --6 74 sq m1 

Gage-height record --Water-stage recorder graph used for crest stages only Alti
tude of gage is 5,590 ft (by barometer) 

D1scharge record --Stage-discharge relat1on def1ned by current-meter measurements 

Maxima --June 1964 Discharge, 13 cfs 2000 hours June 8 (gage height, 2 59ft) 
-----1946-53, 1960 to May 1964 D1scharge, 56 cfs June 4, 1953 (gage height, 

3 50 ft) 
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(49) 6-767 Sheep Creek near Neihart, Mont 

(Crest-stage station) 

Location --Lat 46°48 1 , long 110°42 1 , in SEt sec 15, T 12 N , R 8 E , at culvert on 
u S Highway 89, 10 miles south of Neihart 

Drainage area --5 30 sq mi 

Gage-heifht record --Crest stages only Altitude of gage is 6,600 ft (from tope-
graph c map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 113 cfs June 8 (gage height, 2 12 ft) 
-----1960 to May 1964 Discharge, 78 cfs May 21, 1964 {gage height, 1 67 ft) 

(50) 6-768 Nugget Creek near Neihart, Mont 

(Crest-stage station) 

Location --Lat 46°27 1 , long 110°42 1 , in NEt sec 27, T 12 N , R 8 E , at culvert on 
0 S Highway 89, 11 miles south of Neihart 

Drainage area --1 48 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage is 6,400 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 8 d's and from flow-through-culvert measurement at 14 cfs 

Maxima --June 1964 Discharge, 10 cfs June 8 (gage height, 0 77 ft) 
-----1959 to May 1964 Discharge, 15 cfs May 21, 1964 (gage height, 1 07 ft) 

(51) 6-770 Sheep Creek near White Sulphur Springs, Mont 

Location --Lat 46°46 1 , long 110°49 1 , 1n SWtSEt sec 26, T 12 N , R 7 E , on right 
bank 7 miles upstream from Moose Creek and 16 miles north of White Sulphur 
Springs 

Drainage area --54 4 sq mi 

Gage-height record --Water-stage recorder graph Altitude of gage is 5,820 ft (by 
barometer) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 362 cfs 0300 hours June 9 (gage height, 4 93 ft) 
-----1941 to May 1964 Discharge, 460 cfs June 4, 1953 (gage height, 5 80ft, 

from graph based on gage readings, at site 700ft upstream and at datum 533ft 
higher) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 56 217 11 52 266 21 274 152 
2 67 208 12 54 246 22 271 139 
3 45 209 13 69 226 23 241 125 
4 33 213 14 89 212 24 219 118 
5 40 223 15 113 199 25 213 109 
6 35 227 16 149 192 26 206 99 
7 30 243 17 210 189 27 203 95 
8 32 282 18 227 179 28 222 94 
9 38 343 19 229 170 29 236 89 

10 50 306 20 255 166 30 233 90 
31 229 - - - - -

Monthly mean discharge, in cubic feet per second 143 188 
Runoff, in inches 3 02 3 85 
Runoff, in acre -feet 8,770 11,160 
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964, of 
Sheep Creek near White Sulphur Springs, Mont 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 8 0000 4 40 260 June 9 0300 4 93 362 June 10 1200 4 65 306 
1200 4 38 257 1200 4 84 344 2400 4 53 282 
2400 4 89 354 2400 477 330 

(52) 6-775 Smith River near Eden, Mont 

Location --Lat 47°12 1 , long 111°23 1 , in SWtSWt sec 29, T 17 N , R 3 E , on left 
bank a quarter of a mile upstream from Mullens Creek, 2 miles upstream from 
Hound Creek, and 7 miles southwest of Eden 

Drainage area --1,594 sq mi 

Gage-height record --Water-stage recorder graph Graph reconstructed on basis of 
partial recorder graph and observed gage height from 1800 hours June 8 to 0900 
hours June 10 Altitude of gage is 3,500 ft (by barometer) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 3,860 cfs 1000 hours June 10 (gage height, 548ft) 
-----1951 to May 1964 Discharge, 12,300 cfs June 4, 1953 (gage height, 10 46ft), 

from rating curve extended above 3,800 cfs on basis of slope-area measurement of 
peak flow, gage height, 12 50 ft Feb 4, 1963 (backwater from ice) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 914 2,030 11 1,650 3,180 21 3,590 1,700 
2 1,280 1,910 12 1,560 2,860 22 3,450 1,550 
3 1,360 1,910 13 1,580 2,500 23 3,020 1,380 
4 1,390 1,990 14 1,780 2,240 24 2,580 1,250 
5 1,280 2,040 15 1,930 2,100 25 2,320 1,170 
6 1,340 2,060 16 2,230 2,010 26 2,200 1,130 
7 1,240 2,180 17 2, 790 1,940 27 2,050 1,110 
8 1,270 2,610 18 3,380 1,880 28 2,140 1,060 
9 1,310 3,580 19 3,200 1,740 29 2,460 992 

10 1,480 3, 750 20 3,400 1,800 30 2,390 910 
31 2, 210 - - - - -

Monthly mean discharge, in cubic feet per second 2,089 1,952 
Runoff, in acre-feet 128,500 116,200 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage 
height 

June 7 0000 3 98 
0600 4 05 
1200 4 13 
1600 4 15 
2100 4 13 
2400 4 14 

8 0600 4 28 

Dis- Date Hour Gage Dis- Date Hour charge height charge 

2,060 June 8 1200 4 47 2,600 June 10 0600 
2,140 1800 4 64 2,810 1000 
2,220 2400 4 85 3,060 1200 
2, 240 1800 
2,220 9 0600 5 13 3,410 2400 
2,230 1200 5 34 3,680 

1800 5 41 3, 770 11 1200 
2,390 2400 5 45 3,820 2400 

(53) 6-777 Smith River tributary near Eden, Mont 

(Crest-stage station) 

Gage Dis-
height charge 

5 46 3,840 
5 48 3,860 
5 45 3,820 
5 34 3,680 
5 20 3,500 

4 93 3,160 
4 73 2,920 

Location --Lat 47~18 1 , long 111°26 1 , in SWt sec 13, T 18 N , R 2 E , at bridge on 
county road, 72 miles northwest of Eden 

Drainage area --1 63 sq mi 

Gage-hei~ht record --Crest stages only 
graph c map) Altitude of gage is 3,420 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, l 4 cfs June 8 (gage height, 0 24 ft) 
1960 to May 1964 Discharge, 4 5 cfs June 15, 1962 (gage height, 0 72 ft) 

249-705 0 - 67 - 12 
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(54) 6-778 Goodman Coulee near Eden, Mont 

(Crest-stage station) 

Locat1on --Lat 47°20 1 , long 111°25 1 , in center sec 12, T 18 N , R 2 E , at culvert 
on county road, 8 miles northwest of Eden 

Drainage area --21 8 sq mj 

Gage-heiyht record --Crest stages only 
graph c map) 

Alt1tude of gage 1s 3,370 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 80 d's and by flow-through-culvert-measurement at 120 cfs 

Discharge, 110 cfs June 8 (gage he1ght, 358ft, downstream Max1ma --June 1964 
--g3ge) 

1959 to May 1964 Discharge, about 150 cfs May 3, 1964 (gage height, 4 02 ft, 
downstream gage, 5 73 ft, upstream gage 

MISSOURI RIVER MAIN STEM 

(55) 6-782 Missour1 River near Ulm, Mont 

Location --Lat 47°26 110 11
, long 111°23 110 11

, in NWtNWt sec 5, T 19 N , R 3 E , on 
lef't bank 6 miles east of Ulm and 9 miles downstream from Smith River 

Drainage area --20,941 sq mi 

Gage-he1ght record --Digital-recorder tape punched at 15-minute intervals 
tude of' gage is 3,310 ft (from topographic map) 

Alti-

Discharge record --Stage-discharge relation defined by current-meter measurements 
Mean daily discharges computed from 96 punch-tape recordings per day and may not 
agree precisely with that derived from discharge at indicated times 

Maxima --June 1964 Discharge, 27,500 cfs 0200 hours June 22 (gage height, 14 44 ft) 
1957 to May 1964 Dischqrge, 19,100 cfs June 19, 1959 (gage height, 

11 26 ft), maximum gage height, 12 20ft Nov 17, 1959 (ice jam) 
Flood in June 1953 reached a stage of about 17 ft ~1scharge, 35,000 cfs), 

flood 1n June 1948 reached a stage of about 16ft (discharge, 32,000 cfs), from 
information by local residents 

Remarks --Flow regulated by 10 smaller irrigat1on reservoirs and powerplants having 
a combined capacity of 721,620 acre-ft and by Canyon Ferry Reservoir (see 
statlon 23) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 5,420 16,700 11 12,600 23,000 21 18,300 27' 200 
2 6,120 17,000 12 13,000 18,300 22 18,300 27' 200 
3 7,890 18,000 13 12,800 19,700 23 17' 100 25,700 
4 9,350 17' 800 14 12,800 22,200 24 13,200 24,700 
5 9,450 16,400 15 11' 900 22,000 25 12,000 24,200 
6 9,220 15,400 16 10,400 21,500 26 11,500 24,600 
7 9,250 14,900 17 10,700 20,600 27 11,200 25,800 
8 9,690 16,400 18 12,600 22,300 28 11,800 25,800 
9 11,600 21,700 19 14,600 24,100 29 13,500 25,300 

10 12,800 26,100 20 17,500 25,900 30 16,600 24,900 
31 17,300 - - - - -

Monthly mean discharge, in cubic feet per second 12,270 21,850 
Runoff, in acre -feet 754,700 1, 300,000 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage D~s-
height charge height charge height charge 

June 8 0000 9 55 15,300 June 9 2000 13 25 24,200 June 11 1200 12 91 23,200 
0400 9 72 15,700 2400 13 55 25,000 1600 12 48 22,000 
0800 9 83 15,900 2000 11 98 20,800 
1200 9 97 16,200 10 0400 13 79 25,700 2400 11 48 19,600 
1600 10 17 16,700 0800 13 95 26,200 
2000 10 49 17,400 1200 14 04 26,400 12 0400 11 03 18,600 
2400 10 88 18,200 1500 14 07 26,500 0800 10 77 18,000 

2000 14 00 26,300 1200 10 71 17' 900 
9 0400 11 40 19,400 2400 13 86 25,900 1600 10 77 18,000 

0800 11 92 20,600 2000 10 87 18,200 
1200 12 39 21,800 11 0400 13 62 25,200 2400 11 01 18,500 
1600 12 87 23,100 0800 13 2~ 2±, 300 
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(56) Missouri R1ver above Sun River, at Great Falls, Mont 

(City of Great Falls gage) 

Bl?l 

Locat1on --Lat 47°29 130", long 111°18 120", near center of NWtNEt sec 14, T 20 N , 
R 3 E , on r1ght bank 800 ft upstream from mouth of Sun River at city water
supply pumping plant 

Drainage area --21,175 sq mi (rev1sed) 

Gage-helght record --Float-gage read1ngs in forebay of pumping plant Graph based 
on hourly readings June 8-16 Datum of gage 1s at mean sea level (levels by c1ty 
of Great Falls) 

Maxima --June 1964 Elevation, 3,318 2 ft 0400 hours to 1200 hours June 10 
-----1930 to May 1964 Elevat1on, 3,317 84 ft June 5, 1953 (from floodmarks) 

Remarks --Records furn1shed by city of Great Falls 

Elevation, in feet, at 2400 hours, on indicated day, 1964 

Day May June Day May June Day May June 

1 3,311 2 3,313 9 11 3,312 5 3,315 8 21 3,313 3 3,314 5 
2 3,311 6 3,313 9 12 3,312 5 3,314 7 22 3,3I3 6 3,3I4 25 
3 3,312 5 3,313 6 13 3,312 7 3,314 5 23 3,313 1 3,313 85 
4 3,312 5 3,314 0 14 3,312 7 3, 314 5 24 3,312 1 3,313 45 
5 3,312 3 3,313 8 15 3,312 7 3,314 3 25 3,312 1 3,313 5 
6 3,3I2 1 3,313 6 I6 3,3I2 3 3,314 15 26 3,312 0 3, 3I4 0 
7 3,312 0 3,313 5 17 3,312 2 3,313 95 27 3,312 5 3,314 1 
8 3,312 1 3,313 7 18 3,312 5 3, 314 1 28 3, 312 7 3,314 0 
9 3, 312 4 3,317 2 I9 

I 
3,3I2 6 3,314 25 29 3,313 0 3,313 6 

10 3,312 4 3, 317 4 20 3,312 9 3,314 35 30 3, 314 0 3,313 3 
31 3,313 5 - - - - -

Elevation ln feet, at indlcated tlme, I964 

Date Hour Elevation Date Hour Elevation Date Hour Elevation 

June 8 0000 3,313 5 June 9 2100 3,316 0 June 10 2400 3, 317 4 
I500 3,313 25 2400 3, 317 2 
1800 3,313 4 11 0600 3,317 0 
2100 3,313 6 10 0100 3,317 45 I200 3,316 6 
2400 3,3I3 7 0200 3, 317 7 1800 3,316 05 

0300 3,317 85 2400 3,315 8 
9 0300 3,313 85 0400 3,318 2 

0600 3,314 05 1200 3,318 2 12 0600 3,315 45 
0900 3,314 4 1300 3,317 95 1200 3,315 0 
1200 3,314 5 1500 3,317 85 1800 3,314 65 
1500 3,314 8 1820 3,317 9 2400 3, 314 7 
1800 3,315 2 2100 3, 317 65 

SUN RIVER BASIN 

(57) 6-785 North Fork Sun River near Augusta, Mont 

Location --Lat 47°38 130", long 112°51 130", w SWtSWt sec 23, T 22 N , R 10 w , on 
left bank 400 ft upstream from Arsenic Creek, l mile upstream from confluence 
w1th South Fork, and 25 m1les northwest of Augusta 

Dra1nage area --258 sq mi 

Gage-height record --Floodmarks at gage s1te Staff-gage readings at site three
quarters of' a mlle downstream at d1fferent datum used June 20-30 Datum of gage 
1s 4,785 72 ft above mean sea level (levels by Bureau of Reclamation) 

Discharge record --Stage-dlscharge relat1on def1ned by current-meter measurements 
below 4,000 cfs and by slope-area measurement at 51,100 cfs 

Maxima --June 1964 
--:ITOodmarks ) 

Discharge, 51,100 cfs June 8 (gage height, 15 82 ft, from 

1911-12, 1945 to May 1964 
7 03 ft) 

D1scharge, 4,840 cfs June 3, 1948 (gage he1ght, 
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Mean discharge in cubic feet per second, 1964 of North Fork Sun River near Augusta, Mont 

Day May June Day May June Day May June 

1 303 1,900 11 386 5,000 21 2,200 1,410 
2 316 1,800 12 428 3,500 22 2,300 1,320 
3 288 1, 700 13 542 3,000 23 1,800 1,400 
4 278 1,600 14 596 2,800 24 1,500 1, 620 
5 272 1,600 15 655 2,500 25 1,300 1,740 
6 266 2,500 16 836 2,300 26 1,100 1,570 
7 254 4,000 17 1,180 2,000 27 1,000 1,560 
8 275 20,000 18 1,430 1,800 28 1,400 1,390 
9 306 14,000 19 1,590 1, 700 29 3,100 1,200 

10 363 7,000 20 1,940 1,560 30 3,000 1,090 
31 2, 200 - - - - -

Monthly mean discharge, in cubic feet per second 1,078 3, 219 
Runoff, in inches 4 82 13 92 
Runoff, in acre-feet 66,260 191,500 

(58) 6-790 South Fork Sun River near Augusta, Mont 
(Gaging station, discontinued 1912, formerly ~ublished as South 

Fork of North Fork Sun River) 

Location --Lat 47°38 1 , long 112°52", in SE~ sec 27, T 22 N , R 10 W , l mile up
stream from confluence with North Fork and 24 miles northwest of Augusta Alti
tude of gage was 4,730 ft (from topographic map) 

Drainage area --252 sq mi 

Maxima --June 1964 Discharge, 28,800 cfs June 8, from slope-area measurement 
-----1911-12 Discharge, 2,740 cfs June 3, 1911 (gage height, 4 6ft) 

(59) 6-795 Gibson Reservoir near Augusta, Mont 

Location --Lat 47°36 110 11
, long 112°45 140", in NE~NW~SE~ sec 4, T 21 N , R 9 W , at 

Gibson Dam on Sun River, 19 miles northwest of Augusta 

Drainage area --575 sq mi 

Gage-height recorder --Tape gage read once daily and more often during period 
June 7-13 Datum of gage is at mean sea level (levels by Bureau of Reclamation) 

Discharge record --Inflow computed from gage readings at time intervals shown and 
f'rom change in contents 

Maxima --June 1964 Contents, 116,400 acre-ft 1930 hours June 8 (elevation, 
~32 23 ft, from floodmark) Rate of inflow, 60,000 cfs 1400 to 1600 hours 

June 8 
1930 to May 1964 Contents observed, 107,100 acre-ft May 30, 1940 (elevation, 

4 '725 5 ft) 

Remarks --Reservoir is formed by concrete dam with glor~-hole type spillway com
---preted in 1929 Usable capacity is 105,000 acre-ft {88,560 acre-ft prior to 

1939) at elevation 4,724 00 ft No dead storage below elevation 4,560 0 ft 
Water 1s used for irrigation and recreation Records furnished by Bureau of 
Reclamation Figures given herein represent usable contents 

Elevation, in feet, and contents, in acre-feet, at 0800 hours of indicated day, 1964 

May June May June 
Day Day 

Contents Elevation Contents Elevation Contents Elevation Contents Elevation 

1 4,640 0 22,090 4,714 4 92,310 16 4,652 6 30,220 4,716 4 94,890 
2 4,641 0 22,720 4,715 0 93,080 17 4,656 3 32,800 4, 716 4 94,890 
3 4,641 5 23,040 4,715 0 93,080 18 4,660 0 35,390 4,716 2 94,630 
4 4,641 5 23 040 4, 716 0 94,380 19 4,671 5 44,770 4,715 I 93,990 
5 4, 641 5 23,040 4, 715 3 93,470 20 4,681 0 53,640 4,715 4 93,600 

6 4,640 5 22,400 4, 715 5 93,730 21 4,690 0 62,930 4,715 2 93,340 
7 4,640 5 22,400 4, 715 5 93,730 22 4,696 7 70,580 4, 715 0 93,080 
8 4,639 5 21,800 4,720 0 99,600 23 4, 701 0 75,570 4,716 7 95,280 
9 4,639 5 21,800 4' 729 7 112,800 24 4,704 0 79,270 4, 716 8 95,410 

10 4,639 5 21,800 4,722 2 102,600 25 4,705 5 81,100 4, 716 5 95,020 

11 4,639 5 21,800 4, 719 0 98,250 t6 4, 707 0 82,940 4, 716 7 95,280 

12 4,639 5 21,800 4, 718 4 97,470 27 4, 708 0 84,170 4, 716 0 94,380 

13 4,640 5 22,400 4,717 8 96,800 28 4, 709 7 86,260 4, 716 0 94,380 

14 4,644 3 25,120 4, 717 1 95,800 29 4,714 0 91,790 4,715 6 93,860 

15 4,649 0 27,770 4, 716 4 94,890 30 4, 715 5 93,730 4,714 2 92,050 
31 4, 715 0 93,080 - -

Change in contents - +70,990 - -1,030 
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Estimated average daily flows, in cubic feet per second, 1964, of Gibson Reservoir near 
Augusta, Mont 

Inflow Outflow Inflow Outflow 
June 8 39,900 29,400 June 11 9, 760 10,900 

9 27,800 32,900 12 8,110 8,660 
10 13,400 16,300 13 7,400 7,650 

Elevation in feet and computed inflow in cubic feet per second, at indicated time, 1964 , , , 

Date 

June 7 

8 

Hour Elevation Inflow Date Hour Elevation 

2400 4, 716 41 6,300 June 8 2400 4, 731 71 

0100 4,716 43 6, 700 9 0100 4, 7.:>1 52 
0200 4, 716 48 7,100 0200 4, 731 30 
0300 4, 716 61 9,800 0300 4, 731 05 
0400 4, 716 90 12,500 0400 4, 730 78 
0500 4, 717 35 16,000 0500 4, 730 53 
0600 4, 717 98 20,000 0600 4,730 26 
0700 4, 718 83 25,500 0700 4,729 99 
0800 4,720 01 34,000 0800 4, 729 70 
0900 4, 721 37 38,300 0900 4, 729 40 
1000 4, 722 83 42,700 1000 4, 729 11 
1100 4,724 37 47,000 1200 4,728 47 
1200 4, 725 95 51,300 1800 4,726 33 
1300 4, 727 55 55,700 2400 4, 724 44 
1400 4, 729 16 60,000 
1500 4, 730 53 60,000 10 0600 4,723 01 
1600 4, 731 41 60,000 1200 4, 721 85 
1700 4, 731 90 58,900 1800 4, 720 94 
1800 4, 732 12 57,700 2400 4,720 23 
1900 4, 732 20 56,600 
1930 4,732 23 56,000 11 0600 4, 719 63 
2000 4,732 20 55,300 1200 4, 719 15 
2100 4, 732 09 53,800 1800 4, 718 77 
2200 4, 732 00 52,200 2400 4, 718 44 
2300 4,731 86 50,400 

(60) 6-796 Beaver Creek at Gibson Dam, near Augusta, Mont 
(Crest-stage station) 

Inflow 

48,400 

46,100 
43,500 
40,000 
38,000 
35,800 
33,900 
32,200 
30,600 
29,100 
27,800 
25,300 
20,000 
16,900 

14,700 
13,000 
12,000 
11,000 

10,300 
9,700 
9,200 
8, 700 

Location --Lat 47°36 1 , long 112°45 1 , in SE~ sec 4, T 21 N , R 9 W , at bridge on 
Bureau of Reclamation road, a quarter of a mile downstream from Gibson Dam, and 
19 miles northwest of Augusta 

Drainage area --20 3 sq mi 

Gage-heifht record --Crest stages only 
graph c map) 

Altitude of gage is 4,560 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 70 cfs and by slope-area measurements at 496 cfs and 4,360 cfs 

Maxima --June 1964 Discharge, 4,360 cfs June 8, from slope-area measurement 
-----1959 to May 1964 Discharge, 496 cfs May 26, 1962 (gage height, 245ft), 

from slope-area measurement 

(61) 6-800 Sun River near Augusta, Mont 
(Gaging station, discontinued 1940 1 formerly called 

North Fork Sun River) 

Location --Lat 47°37 1
1 long 112°42 1 

I in NW~ sec 36 1 T 22 N , R 9 W 1 about 150ft 
upstream from diversion dam and 18 miles northwest of Augusta 

Drainage area --609 sq mi 

Gage-height record --Staff-gage readings Peak stage determined from floodmark 
Datum of' gage is 4,474 ft above mean sea level (levels by Bureau of Reclamation) 

Discharge record --Peak discharge by flow-over-dam measurement Observed daily flow, 
adjusted f'low based on change in contents of Gibson Reservoir, furnished by 
Bureau of Reclamation 

Maxima --June 1964 Discharge, 59,700 cfs 0500 hours June 9 (gage height, 157ft, 
---rFOm high-water mark on gage house) 

1889-90, 1904 to May 1964 Discharge, 32,300 cfs June 21, 1916 (gage height, 
ll 4 ft) 

Remarks --Flow regulated since 1930 by Gibson Reservoir (see station 59) 
---r9Ib-36 furnished by Bureau of Reclamation 

Records 
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Computed flow over diversion dam, Sun River near Augusta, Mont , on indicated day 1964 

Change in 
Observed Adjusted Contents in contents Flow in Flow in 

Gibson in Gibson Pishkun Willow Creek flow over flow over 
Date Reservoir Reservoir Canal feeder canal diversion diversion 

(acre-feet) (equivalent (cfs) (cfs) dam dam 

cfs-days) (cfs) (cfs) 

May 1 22,090 0 430 0 llO 540 
2 22,720 +320 560 0 llO 990 
3 23,040 +160 620 0 140 920 
4 23,040 0 620 0 150 770 
5 23,040 0 620 0 140 760 

6 22,400 -320 620 0 130 430 
7 22,400 0 620 0 120 740 
8 21,800 -300 620 0 120 440 
9 21,800 0 620 0 120 740 

10 21,800 0 620 0 120 740 

ll 21,800 0 470 0 120 590 
12 21,800 0 380 50 120 550 
13 22' 400 +300 160 90 130 680 
14 25,120 +1,370 20 90 250 1,730 
15 27' 770 +1,340 20 0 250 1,610 

16 30,220 +1,230 20 0 250 1,500 
17 32,800 +1,300 20 0 250 1,570 
18 35,390 +1,300 20 0 260 1,580 
19 44,770 +4, 730 20 0 280 5,030 
20 53,640 +4, 4 70 140 0 290 4,900 

21 62,930 +4, 680 340 50 290 5,360 
22 70,580 +3,860 680 90 290 4,920 
23 75,570 +2, 520 800 90 290 3, 700 
24 79,270 +1,860 800 90 290 3,040 
25 81,100 +930 930 90 290 2, 240 

26 82,940 +930 1,100 100 290 2,420 
27 84,170 +620 1,290 100 290 2,300 
28 86,260 +1,050 1,340 100 430 2,920 
29 91,790 +2' 790 1,160 100 2,100 6,150 
30 93,730 +980 1,000 100 3,990 6,070 
31 93,080 -330 960 100 3,510 4,240 

Total cfs-days - +35,790 17' 620 1,240 15,520 70,170 
Mean - - 568 40 0 501 2,264 

June 1 92,310 -390 960 100 3,130 3,800 
2 93,080 +390 960 100 3,280 4,730 
3 93,080 0 l,llO 100 3,510 4,720 
4 94,380 +650 l,llO 100 4,560 6,420 
5 93,470 -460 1,340 100 2, 230 3,210 

6 93,730 +130 1,340 100 4,080 5,650 
7 93,730 0 1,340 100 4,210 5,650 
8 99,600 +2,960 1,340 100 27,960 32,360 
9 l12,800 +6,660 690 0 32,210 39,560 

10 102,600 -5,140 100 0 16,200 11,160 

ll 98,250 -2,190 100 0 10,800 8,710 
12 97,470 -390 100 0 8,560 8, 270 
13 96,800 -340 100 0 7,550 7,310 
14 95,800 -510 100 0 6,800 6,390 
15 94,890 -490 100 0 6,500 6,140 

16 94,890 0 100 0 6,650 6, 750 
17 94,890 0 100 0 6,900 7,000 
18 94,630 -130 100 0 6,160 6,130 
19 93,990 -320 200 0 5,300 5,180 
20 93,600 -200 200 0 3,990 3,990 

21 93,340 -130 200 0 3, 280 3,350 
22 93,080 -130 200 0 3,550 3,620 
23 95,280 +l,llO 400 0 3,050 4,560 
24 95,410 +70 640 0 3,390 4,100 
25 95,020 -200 640 0 3,390 3,830 

26 95,280 +130 830 0 4,510 5,470 
27 94,380 -460 830 0 3,510 3,880 
28 94,380 0 1,010 0 3,130 4,140 
29 93,860 -260 1,010 0 3,130 3,880 
30 92,050 -910 1,280 0 1,970 2,340 

Total cfs -days - -520 18,530 800 203,490 222,300 
Mean - - 618 26 7 6,783 7,410 
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(62) South Fork W1llow Creek near Augusta, Mont 

(Miscellaneous site) 

Bl75 

Location --Lat 47°31 1 00", long 112°31 1 00", in center of sec 5, T 20 N , R 7 W , a 
quarter of a mile upstream from bridge on county road and 7 miles northwest of 
Augusta 

Dra1nage area --26 9 sq m1 

Maximum --June 1964 D1scharge, 2,790 cfs about 1800 hours June 8, from slope-area 
--measurement 

(63) Sun River at State H1ghway 287, near Augusta, Mont 

(M1scellaneous site) 

Location --Lat 47°32 140", long 112°21 150", in NW~ sec 27, T 21 N , R 6 W , at bridge 
on State Highway 287, 4 miles northeast of Augusta 

Drainage area --827 sq m1 

Maximum --June 1964 Discharge, 46,700 cfs June 9, from contracted-opening 
--measurement 

Remarks --Peak flow partly regulated by storage 1n Gibson Reservoir (see stat1on 59) 

(64) 6-835 Ford Creek near Augusta, Mont 

(Gaging station, discontinued 1912) 

Location --Lat 47°26 1 , long 112°40 1 , near center of south line sec 31, T 20 N , 
R 8 W , at Ford Ranch) 14 miles west of Augusta Altitude of gage 1s 4,760 ft 
(from topographic map 

Drainage area --19 4 sq mi 

Discharge record --Peak d1scharge by slope-area measurement at site about 1 m1le 
upstream 

Max1ma --June 1964 Discharge, 2,700 cfs 1300 hours June 8 
-----1906-12 D1scharge 1,230 cfs June 19, 1909 (gage he1ght, 5 5 ft, from graph 

based on gage readings), from rating curve extended above 140 cfs 

(65) 6-840 Smith Creek below Ford Creek, near Augusta, Mont 

(Gag1ng station, d1scont1nued 1952) 

Location --Lat 47°26 1 , long 112°31 1 , in si sec 32, T 20 N , R 7 W , on right bank 
2 miles downstream from Ford Creek, 4 miles upstream from mouth, and 7 miles 
southwest of Augusta 

Drainage area --74 0 sq mi 

Gage-heirht record --High-water marks on the r1ght bank at gage site 
gage s 4,300 f't (from topographic map) 

Discharge record --Peak discharge by slope-area measurement 

Altitude of 

Maxima --June 1964 Discharge, 6,140 cfs about 2100 hours June 8 (gage height, 
~4 ft, from floodmarks) 

1945-52 Discharge, 1,830 cfs June 5, 1948 (gage he1ght, 57ft), from rating 
curve extended above 940 cfs 
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(66) Elk Creek near Augusta, Mont 

(Miscellaneous site) 

Location --Lat 47°27 1 00", long 112°26 1 00 11
, in NEt sec 36, T 20 N , R 7 W, half a 

mile downstream from Smith Creek, and 3~ miles southwest of Augusta 

Drainage area --145 sq mi 

Maximum --June 1964 
area measurement 

Discharge, about 12,000 cfs 2200 hours June 8, from slope-

(67) Sun River at Simms, Mont 

(US Weather Bureau gage) 

Location --Lat 47°30 1 25 11
, long llP55 1 50 11

, in SWtNEt sec 12, T 20 N , R 3 W on 
right bank at downstream side of county bridge l mile north of Simms and i mile 
downstream from Simms Creek 

Drainage area --1,320 sq mi (1,224 sq mi at slope-area site 4 miles upstream) 

Gage-hei~ht record --Once-daily staff-gage readings, except some additional ob
serva ions during peak flows The maximum stage is based on floodmarks at the 
gage Datum of gage is at mean sea level, on basis of Great Northern Railway 
datum 

Maxima --June 1964 Discharge, 69,800 cfs 0600-1000 hours June 9 (elevation, 
~616ft, from floodmarks), from slope-area measurement of peak flow at site 

4 miles upstream 
1941 to May 1964 Elevation observed, 3,557 l ft June 4, 1953 

Remarks --Peak flow partly regulated by storage in Gibson Reservoir (see station 59) 

Elevation, in feet, at about 0800 hours on indicated day 1964 

Day May June Day May June Day May June 

1 3,553 0 11 3,549 8 3,556 0 21 3,549 8 3,552 7 
2 - 3,552 9 12 3,549 8 3,554 8 22 3,549 8 3,552 3 
3 3,551 0 3,552 9 13 - 3,554 3 23 3,549 8 3,551 8 
4 3,550 5 3,553 2 14 - 3,553 9 24 3,549 8 3,551 8 
5 3,550 3 3,553 5 15 - 3,553 7 25 3,549 8 3,551 8 
6 3,549 8 3,553 3 16 3,549 8 3,553 7 26 - 3,552 1 
7 3,549 8 3,553 3 17 3,549 8 3,553 9 27 3,549 8 3,552 2 
8 3,549 8 3,554 3 18 3,549 8 3,553 7 28 3,549 8 3,552 0 
9 3, 549 8 3,561 6 19 3,549 8 3,553 3 29 3,550 0 3,551 8 

10 3,549 8 3,558 3 20 3 549 8 3,552 8 30 3,553 4 3,551 5 
31 3,553 4 - - - - -

Elevation in feet at indicated time 1964 

Date Hour Elevation Date Hour Elevation Date Hour Elevation 

June 8 0800 
1030 
1500 
1700 

3,554 3 June 9 1945 3,556 6 June 9 
3,555 3 2100 3,556 6 
3,555 ~ 2300 3,558 6 
3,556 1 2400 3,559 1 

(68) 6-879 Muddy Creek tributary near Power, Mont 

(Crest-stage station) 

0600 3, 561 6 
1000 3,561 6 

Location --Lat 47°45 1 , long 111°43 1 , on south line of SWt sec 10 T 23 N , R l W , at 
culvert on county road, 3 miles west of U S Highway 91, 3~ miles northwest of 
Power, and 6 miles south of Dutton 

Drainage area --3 15 sq mi 

Gage-hei~ht record --Crest stages only 
graph c map) 

Altitude of gage is 3,710 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 100 cfs and by a combined flow-over-road and flow-through-culvert 
measurement at 284 cfs 

Maxima --June 1964 Discharge, 220 cfs June 8 (gage height, 2 13 ft, downstream 
gage, 3 51 ft, upstream gage) 

1963 to May 1964 Discharge, 284 cfs May 3, 1964 (gage height, 2 26 ft, down
stream gage, 4 75 ft, upstream gage) 
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(69) Muddy Creek at Vaughn, Mont 

Location --Lat 47°33 140", long 111°32 130", near center of stNE~ sec 24, T 21 N , 
R 1 E , near center of span on upstream side of old highway bridge at Vaughn, 
1t miles upstream from mouth 

Gage-height record --Once-daily readings by observer and crest stages Graph based 
on gage readings and crest-stage gage June 7-15 Altitude of gage is 3,350 ft 
(from topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964, Discharge, 3,720 cfs 0200 hours June 9 (gage height, 12 24 ft) 
-----1925-26, 1934 to May 1964 Discharge, 7,600 cfs June 4, 1953 (gage height, 

177ft, from floodmarks), from rating curve extended above 3,000 cfs on basis of 
slope-area measurement of peak flow 

Flood in June 1908 reached a stage of about 24ft (d1scharge not determined), 
flood in June 1932 reached a stage of about 19 ft, present datum (discharge not 
determined) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May J"une Day May June 

l 101 243 11 118 1,060 21 79 206 
2 148 228 12 117 629 22 91 216 
3 1, 270 248 13 103 410 23 155 192 
4 1,480 235 14 99 344 24 171 164 
5 b03 223 15 9€ 320 25 161 168 
6 296 277 16 91 328 26 171 164 
7 194 312 17 89 302 27 174 155 
8 164 1,640 18 84 288 28 210 154 
9 138 3,110 19 83 224 29 378 152 

10 127 1,830 20 80 220 30 405 193 
31 296 - - - - -

Monthly mean discharge, in cubic feet per second 247 474 
Runoff, in acre-feet,, 15,220 28,230 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-Date Hour 
height charge height charge height charge 

June 8 0000 4 00 378 June 9 0400 12 15 3,650 June 10 1600 9 30 1,630 
0200 4 20 414 0600 11 85 3,520 2000 8 85 1,510 
0400 4 45 460 0800 11 50 3,320 2400 8 40 1,370 
0600 4 85 540 1000 11 60 3,240 
0800 5 60 790 1200 12 05 3,140 11 0600 7 80 1,200 
1000 6 60 1,130 1400 12 10 2,980 1200 7 10 1,020 
1200 7 30 1,400 1600 12 05 2,840 1800 6 40 920 
1400 8 20 1, 770 1800 11 95 2, 730 2400 6 05 815 
1600 9 00 2,130 2000 11 89 2,580 
1800 10 05 2,640 2200 11 70 2,510 12 0600 5 85 728 
2000 10 80 2,920 2400 11 45 2,400 1200 5 50 615 
2200 11 75 3,480 1800 5 15 530 
2400 12,20 3,680 10 0400 10 90 2,180 2400 4 90 470 

0800 10 25 2,000 
9 0200 12 24 3, 720 1200 9 80 1,790 13 1200 4 50 405 

2400 4 20 360 
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(70) 6-890 Sun River near Vaughn, Mont 

Locatlon --Lat 47°31 1 35 11
, long llP29 1 05 11

, m SEtSWt sec 33, T 21 N , R 2 E , on 
rlght bank 4 mlles downstream from Muddy Creek, 4 miles southeast of Vaughn, and 
13 miles upstream from mouth 

Dralnage area --1,854 sq ml 

Gage-helght record --Water-stage recorder graph for maln channel Graph re
constructed f'rom engmeer's readings and floodmarks for 1000 hours June 9 to 
1700 hours June 12 Datum of gage is 3,317 12 ft above mean sea level, datum of 
1929, supplementary adJustment of 1962 

Dlscharge record --Stage-dlscharge relation defined by current-meter measurements 
f'or main channel flow Bypass flow from slope-area measurement at peak stage 
Bypass flow 1400 hours June 9 to 1800 hours June 10 included ln discharge data 

Maxima --June 1964 Dlscharge, 53,500 cfs 1800 hours June 9 (gage helght, 23 4 ft, 
---rr0m floodmarks), includes 11,300 cfs bypass flow 

1934 to May 1964 Discharge, 17,900 cfs June 4, 1953 (gage height, 16 38ft, 
from high-water mark on gage house) 

Flood of June 1964 exceeded the stage of the June 1908 flood by about 3 ft 
and lS the hlghest smce 1908, from information by local resldents 

Remarks --Flow partly regulated by storage ln Glbson Reservoir (see statlon 59) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 315 3,910 11 360 21,400 21 360 5,180 
2 532 3,420 12 345 14,300 22 391 4,500 
3 1, 700 3,460 13 300 10,400 23 439 4,080 
4 2,990 3,900 14 300 8, 750 24 399 3,880 
5 1,340 4,490 15 308 7,950 25 360 4,210 
6 864 4,250 16 322 7,690 26 368 4,430 
7 585 4,260 17 330 7,860 27 368 4, 220 
8 506 6, 700 18 360 7,610 28 415 3,880 
9 431 29,500 19 368 6, 680 29 675 3,550 

10 391 37,000 20 375 5,670 30 2, 760 3,280 
31 4,460 - - - - -

Monthly mean discharge, in cubic feet per second 775 8,014 
Runoff, in acre-feet 47,640 476,800 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 7 0000 5 48 4,180 June 9 0700 12 27 12,800 June 10 0600 22 15 42,100 
0600 5 48 4,l80 0800 12 50 13,200 1200 2l 35 36,300 
1200 5 52 4,220 0900 12 73 13,600 1800 20 45 31,500 
1800 5 63 4,330 1000 13 11 14,200 2400 19 45 27,800 
2400 577 4,470 1100 14 20 16,200 

0600 6 29 4,990 1200 15 27 18,400 11 0600 18 45 23,600 
8 0900 6 66 5,370 1300 17 80 24,500 1200 17 70 20,800 

1200 7 36 6,140 1400 20 70 '32, 700 1800 17 00 18,700 

1400 7 86 6, 720 1500 23 05 49,800 2400 16 40 17,100 

1600 8 43 7,410 1600 23 26 52' 000 

1800 9 07 8,200 1700 23 35 52,900 12 0600 15 80 15,600 

2000 9 70 9,020 1800 23 4 53,500 1200 15 25 14,300 

2200 10 39 9,960 1900 23 35 52,900 1800 14 52 12,800 

2400 10 99 10,840 2000 23 26 52' 000 2400 13 83 11,800 
2100 23 15 51,000 

9 0200 11 38 11,400 2200 23 05 50,000 13 0600 13 17 10,900 
2300 22 95 49,000 1200 12 57 10,300 0400 11 76 12,000 2400 22 05 48,100 1800 12 03 9, 780 0500 11 94 12,300 

2400 11 61 9,360 0600 12 09 12,500 
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(71) 6-893 Sun River tributary near Great Falls, Mont 

(Crest-stage gage) 

Location --Lat 47°32 1 , long 111°24', in SWt sec 31, T 21 N , R 3 E , at culvert on 
old 0 S Highway 89 and 91, 4 miles northwest of Great Falls 

Drainage area --21 1 sq mi 

Gage-hei~ht record --Crest stages only 
graphic map) 

Altitude of gage IS 3,330 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 110 cfs and by flow-through-culvert measurement at 470 cfs 

Maxima --June 1964 Discharge, 470 cfs June 8 (gage height, 5 46 ft) 
-----1956 to May 1964 Discharge, 215 cfs May 5, 1964 (gage height, 3 94 ft) 

(72) Sun River at Great Falls, Mont 

(Corps of Engineers gage) 

Location --Lat 47°29 140'', long 120°20 1 OO", in NEt- sec 15, T 20 N , R 3 E , at 
14th Street Bridge, 1 mile upstream from mouth 

Drainage area --1,937 sq mi 

Gage-height record --Stage observations made from one to thirty times daily by meas
uring down to water surface from reference point on handrail of bridge Datum of 
gage is at mean sea level (levels by Corps of Engineers) 

Maxima --June 1964 Elevation observed, 3,324 6 ft 0045 hours June 10 
-----Peak of 1908 reached a stage of about 3,328 ft, Corps of Engineers estimate 

Re~arks --Stage observations furnished by Corps of Engineers 
~cted by storage In Gibson Reservoir (see station 59) 

Elevation J.n feet, at indicated time, 1964 

Peak stages partly 

Date Hour Elevation I Date Hour Elevation Date Hour Elevation 

June 8 1130 3,313 9 
I 

June 10 0045 3,324 6 June 16 0800 3,315 0 
1700 3,314 4 0200 3,324 5 17 0800 3,314 8 
2245 3,515 1 I 0615 3,323 9 18 - 3, 314 9 
2400 3,315 2 I 1200 3,322 9 19 - 3,.514 9 

1800 3,322 1 20 - 3,314 8 
9 0900 3,315 9 2215 3,321 3 

1115 3,316 1 21 - 3,314 8 
1400 3, 316 6 11 0800 3,320 0 22 - 3,314 8 
1600 3,317 I 1115 3, 319 5 23 - 3,314 5 
1800 3,318 2 24 - 3,314 3 
1900 3,318 4 12 0800 3, 317 4 25 - 3,314 2 
2000 3, 319 4 26 - 3,314 3 2055 3,321 6 13 0800 3,315 8 

27 - 3,314 4 2200 3,323 3 1050 3,315 7 
28 - 3,314 4 2300 3, 324 1 
29 - 3,314 3 2400 3, 324 45 14 0800 3, 315 3 

15 0800 3, 315 0 
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MISSOURI RIVER MAIN STEM 

(73) 6-903 Missouri River near Great Falls, Mont 

Location --Lat 47°34 1 55", long 111°03 1 35", in NEtSWt sec 14, T 21 N , R 5 E , at 
Morony Dam, 10 miles northeast of Great Falls 

Drainage area --23,292 sq mi 

Gage-height record --Water-stage recorder on reservoir determines head on taintor 
gates Daily and hourly records of outflow furnished by The Montana Power Co , 
adjusted on bas1s of discharge measurements, except 1800 hours June 9 to 1700 
hours June 11, for which a graph was based on a discharge measurement, hourly 
outflow figures{ and comparison with adjacent stations Datum of gage is at 
mean sea level levels by The Montana Power Co ) 

Dischar~e record --Daily records of outflow and hourly records June 8-13 supplied by 
The ontana Power Co 

Maxima --June 1964 
---outflow figures) 

Discharge, 72,000 cfs 1000 hours June 10 (from graph based on 

1953, 1956 to May 1964 Discharge, 66,600 cfs June 4, 1953 
Flood of June 10, 1964, 1s the highest sinre 1908 

Remarks --Records collected by The Montana Power Co 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 6,750 21,200 11 14,100 54,300 21 18,600 32,600 
2 5,980 20,300 12 13,300 38,300 22 19' 200 3"\,100 
3 9,520 21,400 13 13,800 31,400 23 18,200 31,700 
4 14,200 21,800 14 13,800 30,800 24 15,300 29,600 
5 11,500 21,400 15 13,400 31,600 25 13,000 29,200 
6 10,800 20,200 16 11,400 29,800 26 12,800 29,300 
7 10,900 19,200 17 11,400 29,000 27 11,500 29,900 
8 10, 6CC 22,7CC 18 12,900 29,300 28 11,900 30,300 
9 11,600 32,300 19 14,200 30,400 29 14,200 29,700 

10 13,700 63,400 20 17,700 31,700 30 171700 28,900 
31 21,700 - - - - -

Monthly mean discharge, in cubic feet per second 13,410 30,160 Runoff, in acre-feet 824,400 1, 795,000 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 8 0000 - 19,800 June 9 0600 - 26,800 June 10 1200 - 71,400 
0600 - 22,000 1000 - 33,200 1800 - 671700 
1200 - 22,400 1200 - 31,500 2400 - 63,700 
1500 - 22,300 1800 - 35,000 

180:/ 
- 23,900 2400 - 40,000 11 0600 - 60,000 

2100 - 25,300 1200 - 55,000 
2400 - 28,400 10 0400 - 52,000 1800 - 47,800 

0800 - 70,000 2000 - 45,500 
9 0200 - 30,300 1000 - 72,000 2400 - 45,500 

BELT CREEK BASIN 

(74) 6-905 Belt Creek near Monarch, Mont 

Locat1on --Lat 47°12 1
, long 110°56 1 , in SEtNWt sec 26, T 17 N , R 6 E , on left 

bank half a mile south of Riceville and 9 miles northwest of Monarch 

Drainage area --368 sq mi 

Gage-height record --Water-stage recorder graph High-water marks at peak stage 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 D1scharge, 4,710 cfs 0600 hours June 9 (gage height 774ft 
---rr0m inside gage, 7 91 ft, from floodmarks) ' ' 

1951 to May 1964 Discharge, 11,000 cfs June 4, 1953 (gage height, 10 12 ft), 
from rat1ng curve extended above 2,500 cfs on basis of slope-area measurement of 
peak flo# 

Flood in June 1908 was several feet lo#er than that in 1953, from information 
by local resident 
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Mean discharge in cubic feet per second, 1964, of Belt Creek near Monarch, Mont 

Day May June Day May June Day May June 

1 502 1,280 11 878 2,340 21 2,800 853 
2 664 1,240 12 836 1,920 22 2,560 783 
3 642 1,320 13 938 1,590 23 1,980 706 
4 612 1,410 14 1,110 1,400 24 1,560 662 
5 515 1,490 15 1,220 1,340 25 1,450 640 
6 502 1,510 16 1,420 1,250 26 1,380 630 
7 489 1,530 17 2,020 1,200 27 1,330 625 
8 485 2, 290 18 2,360 1,160 28 1,380 581 
9 ... 533 4,360 19 2,150 1,050 29 1,500 536 

10 741 3,070 20 2,570 958 30 1,490 518 
31 1,370 - - - - -

Monthly mean discharge, in cubic feet per second 1,290 1,341 
Runoff, in inches 4 0 4 07 
Runoff, in acre -feet 79 310 79 820 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

J 

Date Hour Gage Dis- Date Hour Gage Dis- Date height charge height charge 

une 7 0000 4 96 1,520 June 8 1200 5 43 1,920 June 
1200 4 88 1,460 1800 5 92 2,370 
1800 4 98 1,530 2100 6 63 3,080 
2400 5 27 1, 770 2400 7 37 3,980 

8 0600 5 57 2,040 9 0600 a 7 74 4, 710 
a 7 91 1 t, from f1oodmark 

HIGHWOOD CREEK BASIN 

(75) Highwood Creek near Highwood, Mont 

(Miscellaneous site) 

Hour Gage Dis-
height charge 

9 1200 7 71 4,640 
1800 7 52 4,260 
2400 7 12 3,680 

Location --Lat 47°33 140'', long ll0°46 140 11
, near center of sec 24, T 21 N , R 7 E , 1e miles southeast of Highwood 

Drainage area --75 2 sq mi 

Maxima --June 1964 Discharge, 1,830 cfs June 8, from slope-area measurement 
------plood of June 4, 1953, reached a discharge of 9,210 cfs, from slope-area 

measu~ement 

MISSOURI RIVER MAIN STEM 

(76) 6-908 Missour1 River at Fort Benton, Mont 

Location --Lat 47°49 103 11
, long ll0°39 159", in SEtSEt sec 23, T 24 N , R 8 E , on 

lef't bank at downstream side of former highway bridge at Fort Benton, 4 miles 
upstream from Shonkin Creek 

Drainage area --24,749 sq mi 

Gage-hei~ht record --Digital-recorder tape punched at 15-mlnute intervals except 
oloo ours June 10 to 0900 hours June ll, when water-stage recorder grap~ was 
used Datum of gage is 2,614 05 ft above mean sea level, datum of 1929 

Discharge record --Stage-discharge relation def1ned by current-meter measurements 
Mean daily discharges com~uted from 96 punch-tape recordings per day June 8, 9, 
12 may not agree precisely with that der1ved from discharge at ind1cated times 

Max1ma --June 1964 D1scharge, 77,400 cfs 1000 hours June 10 (gage height, 13 44ft) 
-----1890 to May 1964 Discharge observed, dbout 140,000 cfs June 6, 1908 (gage 

he1ght, 185ft), from rating curve extended above 63,000 cfs 

Remarks --Flow regulated by 18 small reservo1rs and powerplants and Canyon Ferry 
~rvoir (see station 23) 
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Mean discharge in cubic feet per seconq 1964 of Missouri River at Fort Benton Mont 

Day May June Day May June Day May June 

l 6, 760 22,800 11 15,000 59' 100 21 21,200 32,100 
2 6, 760 21,900 12 14,600 42,100 22 21,700 32,800 
3 10,700 22,600 13 14,800 33,900 23 21,400 31,900 
4 18,200 23,300 14 15,000 31,600 24 18,400 30,100 
5 14,600 23,200 15 15,100 31,500 25 15,400 29,500 
6 12,000 22,300 16 13,100 31,000 26 14,100 28,900 
7 11,500 21,100 17 13,000 30,100 27 13,800 29,500 
8 11,600 24,600 18 14,800 29,800 28 13,700 30,100 
9 12,100 35,400 19 16,900 30,600 29 15,500 29,900 

10 14,400 68,900 20 19,300 31,400 30 18,300 29,200 
31 23,800 - - - - -

Monthly mean discharge, in cubic feet per second 15,080 31,370 
Runoff, in acre -feet 927,300 1,867,000 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date 

June 8 

9 

Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage 
height charge height charge height 

0000 6 18 21,000 June 9 0400 7 86 31,100 June 10 0800 13 28 
0200 6 16 20,900 0600 8 26 33,800 1000 13 44 
0400 6 26 21,400 0800 8 39 34,700 1200 13 40 
0600 6 31 21,700 1000 8 28 34,000 1800 12 93 
0800 6 37 22,000 1200 8 38 34,700 2400 12 45 
1000 6 54 23,000 1400 8 55 35,800 
1200 7 03 25,900 1600 8 66 36,600 11 0600 12 02 
1400 7 28 27,400 1800 8 74 37 '200 1000 11 72 
1600 7 03 25,900 2000 8 83 37,900 1200 11 54 
1800 7 19 26,800 2200 9 25 41,000 1800 11 07 
2000 7 32 27' 600 2400 9 97 46,400 2400 10 72 
2200 7 38 28,000 
2400 7 49 28,700 10 0200 10 37 49,600 12 0800 10 12 

0400 11 25 56,800 1600 9 51 
0200 7 64 29,700 0600 12 85 7l 500 2400 9 00 

MARIAS RIVER BASIN 

(77) Two Medicine Creek above Trick Falls, near East Glacier, Mont 

(Miscellaneous site) 

Dis-
charge 

75,800 
77,400 
77,000 
72,300 
67,500 

63,600 
60,900 
59,000 
54,400 
50,800 

44,300 
39,800 
36,000 

Location --Lat 48°30 1 , long 113°22 1 , half a mile upstream from Trick Falls, three
quarters of a mile downstream from Two Medicine Lake, and 7t miles northwest of 
East Glacier 

Drainage area --26 8 sq mi 

Maximum --June 1964 Discharge, 13,600 cfs June 8, from slope-area measurement 

(78) Dry Fork Two Medicine Creek near East Glacier, Mont 

(Miscellaneous site) 

Location --Lat 48°30 1 45 11
, long 113°23 1 3011

, in an unsurveyed area about 2t miles up
stream from mouth and 10 miles northwest of East Glacier 

Drainage area --7 66 sq mi 

Maximum --June 1964 Discharge, 3,940 cfs June 8, from slope-area measurement 
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(79) 6-909 Lower Two Medic1ne Lake near East G1ac1er, Mont 

(Discontinued June 8, 1964, due to dam failure) 

Location --Lat 48°30 1 , long 113°16 1 , in NEt sec 34, T 32 N , R 13 W , at dam on Two 
Medic1ne Creek, 4 miles northwest of East Glacier 

Dra1nage area --50 2 sq mi 

Gage-he1ght record--Wire-welght gage read about once a month Datum of gage is at 
mean sea level (levels by Bureau of Indian Affa1rs) 

Maxima --June 1964 Contents, 20 1930 acre-ft 1530 hours June 8 (elevat1on, 4,883 3 
~from floodmark in gage box1 

1938 to May 1964 Contents observed, 14,800 acre-ft May 31, 1944 (elevation, 
4,875 67ft) 

Remarks --Reservolr was formed by earthfill dam completed in 1913 Usable capacity, 
~20 acre-ft at elevation 4,878 0 ft Dead storage unknown below 4,848 0 ft 

(elevation of natural outlet) Water is used for 1rrigat1on and recreation 
F1gures given herein represent usable contents Records furnished by Bureau of 
Ind1an Affa1rs 

May 2 
May 31 
June 8 

Elevation, 1n feet, and contents, in acre-feet, 1964 

Elevation Contents 

4,875 8 
4, 875 9 
4,883 3 

(80) 6-910 Two Medicine River near East Glacier, Mont 

(Gaging station, discontinued May 31, 1964) 

14,900 
14,980 
20,930 

Location --Lat 48°29 130 11
, long ll3°15 140 11

, in NWt sec 35, T 32 N , R 13 W , on 
right bank 85ft upstream from timber bridge, 125ft upstream from Fortym1le 
Creek, a quarter of a m1le downstream from Lower Two Med1cine Dam, and 3t miles 
northwest of East Glacier 

Dra1nage area --51 1 sq mi 

Gage-height record --Water-stage recorder graph Altitude of gage is 4,870 ft 
(f'rom topographic map) Gage destroyed by flood on June 8 and datum not 
recovered 

Discharge record --Stage-discharge relat1on defined by current-meter measurements 
below 640 cf's Peak d1scharge by slope-area measurement 

Maxima --June 1964 D1scharge, 63,500 cfs about 1600 hours June 8 (partly due to 
---raflure of Lower Two Med1c1ne Dam) 

1912, 1918-24, 1962 to May 1964 Discharge, 1,390 cfs June 11, 1918 (gage 
height< 7 85 ft, at site three-quarters of a mile downstream and at datum then 
in use 1 

Remarks --Flow regulated by storage in Lower Two Medic1ne Lake (see station 79) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 59 - 11 107 - 21 133 
2 81 - 12 111 - 22 120 
3 96 - 13 111 - 23 111 
4 103 - 14 106 - 24 170 
5 111 - 15 107 - 25 256 
6 103 - 16 115 - 26 336 
7 101 - 17 116 - 27 340 
8 103 a 63,500 18 121 b 710 28 368 
9 96 - 19 130 - 29 524 

10 105 - 20 144 - 30 638 

-
-
-
-
-
-
-
-
-
-

31 641 - - - -
Monthly mean discharge, in cubic feet per second 
Runoff, in acre-feet 

a From indirect measurement of peak flow 
b From current-meter measurement 

186 -
11,430 -

-
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(81) South Fork Two Medicine River near East Glac1er, Mont 

(Miscellaneous site) 

Location --Lat 48°24 1 , long 113°10 1 , near east edge of sec 33 T 31 N R 12 w , 
half a mile upstream from bridge on East Glacier-Heart Butte road, 4 miles south
east of East Glacier 

Drainage area --78 2 sq mi 

Maximum --June 1964 Discharge, 25,600 cfs June 8, from slope-area measurement 

(82) 6-920 Two Medicine River near Browning, Mont 

Location --Lat 48°28 130 11
, long 112°48 110", in SEt sec 5, T 31 N , R 9 W , on right 

bank 800 ft upstream from new bridge onUS Highway 89, 11 miles southeast of 
Browning, and 15 miles upstream from Badger Creek 

Drainage area --317 sq mi 

Gage-height record --Water-stage recorder graph, except 1200 hours June 8 to 1100 
hours June 11 Reconstructed graph based on floodmark used 1200 hours to 2400 
hours June 8 Altitude of gage is 3,930 ft (from topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 3,6oo cfs and by slope-area measurement at 100,000 cfs 

Maxima --June 1964 Discharge, 100,000 cfs 1200 hours June 8 (gage height 13 5 ft, 
---rFOm floodmark in gage well, 14 0 ft, from flood profile) 

1907-24, 1951 to May 1964 Discharge, 7,950 cfs June 23, 1907 (gage height, 
86ft, from graph based on gage readings, site and datum then in use) Flood 
in June 1908, which destroyed gage, was larger 

Remarks --The 1964 maximum was not affected by failure of Lower Two Medicine Lake -vam 
Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

l 915 1,830 11 1,060 3,490 21 2,280 1,380 
2 1,130 1,760 12 1,090 2,830 22 1,660 1,260 
3 1,260 1,940 13 1,250 2,310 23 1,180 1,240 
4 1,090 2,180 14 1,150 2,030 24 1,150 1,250 
5 915 2,290 15 987 1,980 25 1,230 1,290 
6 769 2,380 16 1,030 1,960 26 1,330 1,210 
7 649 2,480 17 1,450 1,950 27 1,390 1,120 
8 649 30,000 18 1,740 l, 750 28 1,690 1,020 
9 853 14,200 19 1,690 1,620 29 3,240 900 

10 1,030 4,450 20 2,180 1,500 30 2,410 802 
31 2,100 - - - - -

Monthly mean discharge, in cubic feet per second 1,372 3,213 
Runoff, in acre -feet 84,390 191,200 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 7 0000 3 67 2,150 June 8 0300 5 08 5,370 June 8 1000 7 80 22,700 
0500 3 71 2, 270 0600 6 78 8,020 1100 11 50 65,500 
1100 3 51 2,070 0700 6 30 11,200 1200 al3 5 100,000 
1800 3 93 2,680 0800 6 88 15,300 
2400 4 50 3,610 0900 7 25 17,700 

a 14 0 ft, from floodmark 



• 
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(83) 6-925 Badger Creek near Browning, Mont 

Location --Lat 48°21'00", long 112°50 1 20", in NE~ sec 24, T 30 N , R 10 W , on right 
bank JUst upstream from point of diversion to Four Horns Canal, 15 miles upstream 
from mouth, and 17 miles southeast of Browning 

Drainage area --133 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage is 4,179 26ft above 
mean sea level (Bureau of Reclamation bench mark) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 1,900 cfs, by logarithmic extension from 2,000 cfs to 10,000 cfs, and by 
slope-area measurement at 49,700 cfs 

Discharge, 49,700 cfs at 1600 hours June 8 (gage height, Maxima --June 1964 
----ro37 ft) 

1951 to May 1964 Discharge, 4,220 cfs June 4, 1953 (gage height, 628ft), 
from rating curve extended above 2,000 cfs 

Remarks --Figures of discharge given herein are sum of flow over diversion dam and 
---mat diverted by Four Horns Canal (canal headgates inundated June 8) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 255 1,170 11 304 1,720 21 1,330 900 
2 333 1,150 12 316 1,480 22 992 855 
3 304 1,220 13 392 1,360 23 795 891 
4 277 1,260 14 410 1,330 24 735 972 
5 261 1,250 15 404 1,310 25 711 954 
6 245 1,230 16 434 1,290 26 714 855 
7 224 1,270 17 596 1,180 27 813 784 
8 218 16,300 18 834 l,IOO 28 1,210 734 
9 234 4,140 19 982 1,040 29 1,640 653 

10 277 2,140 20 1,13fi0 954 30 1,340 617 
31 1,190 - - - - -

Monthly mean discharge, in cubic feet per second 665 1, 737 
Runoff, in inches 5 77 14 57 
Runoff, in acre-feet 40, q2o 103,400 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage 
height 

June 8 0000 4 67 
0200 4 79 
0400 5 39 
0600 6 10 
0800 7 12 
1000 8 15 
1200 9 50 
1400 10 15 
1600 10 37 

Dis- Date Hour Gage Dis- Date charge height charge Hour 

1,540 June 8 1700 9 62 29,900 June 9 1200 
1,720 2000 8 78 15,800 1800 
2,650 2200 8 22 10,500 2400 
4,040 2400 7 68 8,330 
6,670 10 0600 

10,200 9 0200 7 22 6,820 1200 
27,400 0400 6 75 5,440 1800 
43,400 0600 6 39 4,480 2400 
49,700 0800 6 25 4,150 

(84) North Fork Birch Creek near Dupuyer, Mont 

(Miscellaneous site) 

Gage Dis-
height charge 

6 05 3, 710 
5 76 3,080 
5 58 2,720 

5 37 2,350 
5 21 2,080 
5 09 1,880 
5 04 1,800 

Location --Lat 48°10 100", long 112°55 140", in sec 29, T 28 N , R 10 W (unsurveyed), 
2 miles upstream from Swift Reservoir and 20 miles west of Dupuyer 

Drainage area --19 0 sq mi 

Maximum --June 1964 Discharge, 8,890 cfs June 8, from slope-area measurement 

(85) South Fork Birch Creek near Dupuyer, Mont 

(Miscellaneous site) 

Location --Lat 48°07', long 112°54', In sec 9, T 27 N , R 10 W ~nsurveyed), half a 
mile upstream from Middle Fork Birch Creek, and 19 miles southwest of Dupuyer 

Drainage area --25 3 sq mi 

Maximum --June 1964 Discharge, 9,770 cfs June 8, from slope-area measurement 

249-795 0- 67 - 13 
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(86) 6-940 Swift Reservoir near Dupuyer, Mont 

(Discontinued June 8, 1964, due to dam failure) 

Location --Lat 48°10 1 , long 112°52 1 , in NEt sec 27, T 28 N , R 10 W , at Swift Dam 
on Birch Creek, 17 miles west of Dupuyer 

Drainage area --75 3 sq mi 

Gage-height record --Elevations determined by measuring from reference mark about 
once a month and high-water marks at the damsite for June 8, 1964 Datum of gage 
is at mean sea level (levels by Pondera County Canal and Reservoir Co ) To 
obtain U S Coast and Geodetic Survey datum, subtract 63 67 ft 

Maxima --June 1964 Contents, 34,300 acre-ft 1000 hours June 8 (elevation, 
~56 30 ft, from floodmarks) 

1936 to May 1964 Contents observed, 30,620 acre-ft June 4, 1953 (elevation, 
4,948 38 ft) 

During flood of June 29, 1916, the reservoir reached an elevation of 4,959 94 
ft (contents, 36,070 acre-ft) This high elevation was caused by an inadequate 
spillway capacity that was enlarged in 1917 

Remarks --Reservoir was formed by a rockfill dam with a concrete face completed in 
~ Usable capacity, 30,000 acre-ft at elevation 4,947 0 ft Dead storage is 

negligible Water is used for irrigation Records furnished by Pondera County 
Canal and Reservoir Co Figures given herein represent usable contents 

Apr 30 
June 1 
June 8 

Elevation, in feet, and conten~s, in acre-feet, 1964 

Elevation 

4,905 7 
4,926 5 
4,956 3 

(87) 6-950 Birch Creek near Dupuyer, Mont 

(Gaging station, discontinued 1937) 

14,100 
21,560 
34,300 

Location --Lat 48°15', long 112°39 1 , near center of sec 28, T 29 N , R 8 W , half a 
mile upstream from 13 canal headgates and 8 miles northwest of Dupuyer Alti
tude of gage is 4,180 ft (from topographic map) Gage site completely destroyed 
by flood caused by failure of Swift Dam 

Drainage area --105 sq mi 

Maxima --June 1964 Discharge, 881,000 cfs about 1200 hours June 8, from slope
---area measurement (result of dam failure) 

1909-37 Discharge, 7,000 cfs June 21, 1916 (gage height 100ft, from flood
marks), from rating curve extended above 1,200 cfs by logarithmic plotting 

Flood of June 6, 1908 (discharge not determined) was larger 

Remarks --Flow regulated since 1913 by Swift Reservoir (see station 86) 

(88) Blacktail Creek near Dupuyer, Mont 

(Miscellaneous site) 

Location --Lat 48°21 1 , lont 112°35 1 , In NEt sec 24, T 30 N , R 8 W , 1 mile upstream 
f'rom U S Highway 89 and 12 miles northwest of Dupuyer 

Drainage area --62 7 sq mi 

Maxima --June 1964 Discharge, 3,730 cfs about 1200 hours June 8, from slope-area 
---measurement 

1948 Discharge, 4,680 cfs about June 17, 1948, from slope-area measurement 
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(89) Cartwright Coulee near Valier, Mont 

(Miscellaneous site) 

Location --Lat 48°18 13011
, long 112°25 110 11

, in NWt sec 5, T 29 N , R 6 W , l mile 
upstream from mouth and 5 miles south of Valier 

Drainage area --21 8 sq mi 

Bl87 

Maxima --June 1964 
---measurement 

Discharge, 2,950 cfs 1300 hours June 8, from contracted-opening 

1948 Discharge, 2,890 cfs about June 17, 1948, from contracted-opening 
measurement 

Remarks --The 1964 maximum may include some water from Birch Creek drainage via the 
~nal which was breached 

(90) 6-980 Dupuyer Creek near Valier, Mont 

(Gaging station, discontinued 1937) 

Location --Lat 48°14110 11
, long 112°23 150 11

, in NWt sec 33, T 29 N , R 6 W , 6 miles 
downstream from Sheep Creek and 8 miles southwest of Valier Altitude of gage 
is 3,920 ft (from topographic map) The 1964 measurement was made at site 
3 miles upstream 

Drainage area --137 sq mi (129 ~sq mi at 1964 measurement site) 

Maxima --June 1964 
---measurement 

Discharge, 21,600 cfs 1200 hours June 8, from slope-area 

1912-37 Discharge, 3,330 cfs June 7, 1934 (gage height, 740ft, from graph 
based on gage readings) 

Flood of about June 17, 1948, reached a discharge of 7,370 cfs, from slope
area measurement 

(91) Laughlin Coulee near Valier, Mont 

(Miscellaneous site) 

Location --Lat 48°17 150 11
, long 112°21 130 11

, in SWt sec 2, T 29 N , R 6 W at culverts 
on county road 5 miles west of Valier 

Drainage area --8 4 sq mi 

Maxima --June 1964 Discharge, 912 cfs 1600 hours June 8, from combined culvert ---ana flow-over-road measurements 
1948 Discharge, 820 cfs about June 17, 1948, from slope-area measurement 

(92) Two Medicine River below Birch Creek, near Ethridge, Mont 

(Miscellaneous site) 

Location --Lat 48°28 150 11
, long 112°13 140 11

, in NEt sec 3, T 31 N , R 5 W , about 
0 2 mile upstream from Cut Bank Creek and 7 miles southwest of Ethridge 

Drainage area --1,288 sq mi 

Maximum --June 1964 Discharge, 204,000 cfs June 9, from slope-area measurement 
~ected by failure of Swift Dam) 
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(93) Willow Creek at Browning, Mont 

(Miscellaneous site) 

Location --Lat 48°33 1 40 11
, long 113°02 1 00 11

, on east line of sec 4, T 32 N , R 11 W , 
at bridge on old county road, about 1 mile northwest of Browning 

Drainage area --23 6 sq mi 

Maximum --June 1964 
----measurement 

Discharge, 1,230 cfs June 8, from contracted-opening 

(94) 6-990 Cut Bank Creek at Cut Bank, Mont 

Location --Lat 48°38 100 11
, long 112°20 140 11

, in SEi-NEi sec 11, T 33 N , R 6 W , on 
right bank at highway bridge, half a m1le west of Cut Bank and 17 miles up
stream from confluence with Two Medicine Creek 

Drainage area --1,065 sq mi 

Gage-height record --Water-stage recorder graph and high water-marks near the gage 
Altitude of gage is 3,550 ft (from topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 12,000 cfs and by slore-area measurement at 16,600 cfs 

Maxima --June 1964 Discharge, 16,600 cfs 0530 hours June 9 (gage height, 13 93 ft, 
~2 ft, from floodmarks) 

1905-20, 1922-24, 1951 to May 1964 Discharge, 10,400 cfs June 5, 1908 (gage 
he1ght 11 04 ft, from graph based on gage readings, at site half a mile upstream 
and at datum then in use), from rating curve extended above 1,200 cfs 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 158 535 11 252 2,490 21 596 708 
2 452 520 12 252 1,610 22 696 662 
3 1,950 591 13 235 1,330 23 586 586 
4 1,640 674 14 242 1,160 24 416 602 
5 1,010 798 15 255 l,llO 25 324 608 
6 532 786 16 245 l,llO 26 279 635 
7 308 846 17 248 1,100 27 255 613 
8 258 1,790 18 304 993 28 276 510 
9 229 ll, 200 19 450 890 29 416 455 

10 220 5,080 20 500 774 30 690 408 
31 657 - - - - -

Monthly mean discharge, in cubic feet per second 482 1,372 
Runoff, in inches 0 52 1 44 
Runoff, in acre-feet 29,620 81,670 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 8 0000 4 13 890 June 9 0300 10 33 8,930 June 10 0400 9 00 6,540 
0400 4 24 961 0400 10 59 9,420 0800 8 44 5,600 
0800 4 45 1,100 0530 al3 93 16,600 1200 7 95 4,830 
1200 4 77 1,330 0600 13 87 16,'100 1600 7 53 4,240 
1400 5 05 1,550 0800 13 48 15,600 2000 7 10 3,680 
2000 5 61 2,050 1000 12 88 14,100 2400 6 80 3,320 
2100 7 13 3, 720 1200 12 34 12,900 
2200 7 90 4,760 1400 ll 70 ll,600 ll 0600 6 38 2,860 
2400 7 92 4,790 1600 11 22 10,600 1200 5 96 2,400 

2000 10 44 9,140 1800 5 61 2,110 
9 0100 8 78 6,150 2400 9 70 7,800 2400 5 41 1,860 

0200 9 87 8,ll0 

a 14 2 ft, from floodmark 
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(95) 6-995 Marias River near Shelby, Mont 

Location --Lat 48°26 1 , long 111°53 1 , in SEt sec 20, T 31 N , R 2 W , on left bank 
200 f't downstream from bridge onUS Highway 91, 6 miles south of Shelby, and 
24 miles downstream from Cut Bank Creek 

Drainage area --3,242 sq mi, of which 518 sq m1 is probably noncontribut1ng 

Gage-height record --Water-stage recorder graph, except June 10 when graph was re
constructed on basis of eng1neer 1s w1re-weight gage readings and June 11, 12, 
when there was no gage-height record The maximum gage height was determined 
from high-water mark in the well Datum of gage is 3,087 72 ft above mean sea 
level, datum of 1929 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 34,000 cfs and by slope-area measurement at 241,000 cfs 

Maxima --June 1964 discharge, 241,000 cfs 0100 hours June 9 (gage height, 23 64ft, 
---rr0m floodmark in well), largely the result of failure of Swift Dam 

1902-7, 1911 to May 1964 Discharge, 40,000 cfs June 18, 1948 (gage height, 
17 75 ft, from floodmark) 

Flood of June 1908 may have exceeded that of June 1948 

Remarks --Floodflows only slightly affected by storage in four reservoirs on trib
---uiary streams 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

l 913 4,500 11 1,890 16,100 21 3,520 4,060 
2 1,950 4,100 12 1,850 11,400 22 3,560 3, 780 
3 6,840 4,100 13 1,880 8,420 23 2,930 3,480 
4 6,360 4,580 14 1,980 7,170 24 2, 250 3,350 
5 3,660 4, 710 15 1,880 6,290 25 1,990 3,450 
6 2,390 4,880 16 l, 770 6,050 26 2,010 3,480 
7 1,840 4,890 17 1,900 5,950 27 1,960 3,310 
8 1,570 9,440 18 2,580 5,450 28 2, 220 3,080 
9 1,500 109,000 19 2,980 4,850 29 3,580 2,910 

10 1,660 29,000 20 3,170 4,460 30 5, 720 2, 710 
31 5,000 - - - - -

Monthly mean discharge, in cubic feet per second 2, 752 9,632 
Runoff, in acre-feet 169' 200 573,100 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 7 0000 5 58 5,010 June 8 2230 10 05 13,200 June 9 1800 18 17 54,600 
1400 5 39 4,710 2300 11 50 18,100 2000 17 58 47,100 
2200 5 61 5,060 2330 16 80 42,100 2200 17 08 43,700 
2400 5 64 5,110 2400 22 00 160,000 2400 16 78 42,000 

8 0300 5 65 5,120 9 0100 23 64 241,000 10 0300 al6 00 37' 700 
0600 5 76 5,300 0200 23 30 220,000 0600 al5 28 34,100 
0900 5 91 5,560 0300 22 85 196,000 0900 al4 58 30,800 
1200 6 l7 6,010 0400 22 40 176,000 1200 al3 95 28,000 
1400 6 53 6, 710 0600 21 50 141,000 1500 al3 40 25,800 
1500 6 96 7,220 0800 20 88 120,000 1800 al2 88 23,500 
1600 7 07 7,460 0930 21 l7 130,000 2100 al2 38 21,500 
1800 7 67 8,420 1200 20 45 107,000 2400 a12 00 20,000 
2000 8 35 9,650 1400 19 60 83,800 
2200 9 30 11,700 1600 18 83 66,600 

a From graph based on wire -weight -gage readings 
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(96) 6-997 Middle Fork Dry Fork Marias River near Dupuyer, Mont 

(Crest-stage gage, formerly published as North Fork Dry Fork) 

Location --Lat 48°09 1 , long 112°28', in NEt sec 35, T 28 N , R 7 W , at culvert on 
county road, 4 miles southeast of Dupuyer 

Drainage area --20 2 sq mi 

Gage-height record --Crest stages and high-water marks only Elevation of gage is 
4,120 ft (from topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 75 cf's and by combined culvert and flow-over-road measurements at 401 and 
4,240 cfs 

Maxima --June 1964 
---marks) 

Discharge, 4,240 cfs June 8 (gage height, 656ft, from flood-

1960 to May 1964 Discharge, 401 cfs May 3, 1964 (gage height, 4 79 ft, 
4 57 ft, from floodmarks) 

(97) Lake Frances tributary near Valier, Mont 

(Miscellaneous site) 

Location --Lat 48°15 1 , long 112°17', in NWt sec 29, T 29 N , R 5 W , at culvert on 
county road, 4 miles south of Valier 

Drainage area --0 083 sq mi 

Maxima --June 1964 Discharge, 39 cfs June 8, from flow-through-culvert measurements 
-----1948 Discharge, 20 cfs about June 17, 1948, from flow-through-culvert 

measurement 

(98) 6-1002 Heines Coulee tributary near Valier, Mont 

(Crest-stage gage) 

Location --Lat 48°15 1 , long 112°14 1 , in NEt sec 27, T 29 N , R 5 W , at culvert on 
county road, 4 miles south of Valier 

Drainage area --0 60 sq mi 

Gage-height record --Crest stages and high-water marks only 
3,860 ft (from topographic map) 

Altitude of gage is 

Discharge record --Stage-discharge relation defined by flow-through-culvert 
measurements 

Maxima --June 1964 Discharge, 64 cfs June 8 (upstream gage height, 10 57ft, from 
---riOodmarks, downstream gage height, 1 01 ft) 

1960 to May 1964 Discharge, 9 cfs May 1, 1960 (upstream gage height, 1 20 ft, 
downstream gage height, 0 92 ft) 

(99) Lone Man Coulee above Miller Coulee, near Valier, Mont 

(Miscellaneous site) 

Location --Lat 48°14 1 00", long 112°14 1 20 11
, near center of Nt sec 34, T 29 N , R 5 W , 

half a mile upstream from Miller Coulee and 5 miles south of Valier 

Drainage area --11 3 sq mi 

Maxima --June 1964 Discharge, 1,460 cfs about 1500 hours June 8, from slope-area 
---measurement, furnished by Montana State College 

1948 Discharge, 1,820 cfs about June 17, from slope-area measurement 
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(100) Miller Coulee near Valier, Mont 

(Miscellaneous site) 

Location --Lat 48°14 1 20 11
, long 112°14 1 00 11

, in SEt sec 27, T 29 N , R 5 W , near 
mouth and 5 miles south of Valier 

Drainage area --1 91 sq mi 

Maxima --June 1964 Discharge, 282 cfs about 1500 hours June 8, from slope-area 
---measurement furnished by Montana State College 

1948 Discharge, 197 cfs about June 17, from slope-area measurement 

(101) 6-1003 Lone Man Coulee near Valier, Mont 

(Crest-stage gage) 

Bl9l 

Location --Lat 48°14 1 , long 112°14 1 , in SEt sec 27, T 29 N , R 5 w , at culvert on 
county road, 5 miles south of Valier Culvert washed out by flood on June 8 

Drainage area --14 1 sq m1 

Gage-height record --Crest stages and high-water marks Water-stage recorder graph 
obtained at supplementary site 300ft downstream by Montana State College, usedto 
determine time of peak Elevation of gage is about 3,780 ft (from topographic 
map) Datum at the recorder site is 2 23 ft higher 

Discharge record --Stage-discharge relation defined by current-meter measure~ents 
below 25 cis, by flow through culvert measurement at 180 cfs, and by slofe-area 
measurement at site half a mile upstream, 1,460 cfs, added to slope-area measure
ment of Miller Coulee, 282 cfs, to obtain a natural peak of 1,740 cfs Arti
ficial peak caused by failure of road grade was determined to be 2,680 cfs from 
slope-area measurement at the recorder site) 

Maxima --June 1964 Natural discharge, 1,740 cfs 1530 hours June 8 (gage height 
---obServed, 238ft, from downstream crest-stage gage, 420ft, at recorder site), 

due to failure of road grade, discharge, 2,680 cfs 1700 hours June 8 (gage height, 
4 98ft at recorder site) 

1960 to May 1964 Discharge, 180 cfs May 3, 1964 (gage height, 0 72ft, 
2 81 ft at recorder site) 

(102) Dry Fork Marias River at Ledger, Mont 

(Miscellaneous site) 

Location --Lat 48°15 13011
, long 111°49 11011

, in NEtNEt sec 23, T 29 N , R 2 W , at 
bridge on county road at Ledger 

Drainage area --263 sq mi 

Maxima --June 1964 Discharge, 7,870 cfs June 8, by contracted-opening measurement 
-----Flood of June 1948, reached a discharge of 13,000 cfs at site about 9 miles 

upstream, drainage area, 241 sq mi, from contracted-opening measurement 
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(103) 6-1013 Tiber Reservoir near Chester, Mont 

Location --Lat 48°19 1 , long 111°06 1 , in NWt sec 33, T 30 N , R 5 E , in control 
house of river outlet tunnel of Tiber Dam on Marias Rlver, 15 miles southwest of 
Chester 

Drainage area --4,923 sq mi, of which 518 sq mi is probably noncontributing 

Gage-hei~ht record --Tape and staff gages read once daily or more frequently 
June -16 Graph based on observed readings used Apr 30 to June 30 to obtain 
midnight elevations Datum of gage is at mean sea level (levels by Bureau of 
Reclamation) 

Discharge record --Inflow computed from change in contents adjusted for outflow 

Maxima --June 1964 Contents observed, 1,116,000 acre-ft 0525 hours June 13 (ele
---vation, 3,001 91 ft) Rate of inflow, 200,000 cfs 0800 hours June 9 

1955 to May 1964 Contents observed, 834,800 acre-ft June 27, 1959 (815,900 
acre-ft, capacity table used prior to Oct l, 1963) at elevation 2,986 47ft 

Remarks --Reservoir formed by rolled earthfill dam with concrete spillway chute, 
---construction began September 1952, completed March 1956 Storage began Oct 28, 

1955 Usable capacity, 1,347,000 acre-ft (1,313,000 acre-ft prior to Oct 1 
1963) at controlled spillway elevation (3,012 5 ft) Dead storage, 21,580 
acre-ft (24,000 acre-ft prior to Oct 1, 1963) Reservoir is presently used 
for recreatlon and flood control Records furnished by Bureau of Reclamation 
Figures given herein represent usable contents 

Elevation, in feet, and contents, in acre-feet, at 2400 hours and daily computed inflow, in 
cubic feet per second on indicated day 1964 

Day May June 

Elevationt Contents Inflow Elevationt Contents Inflow 
1 2,973 56 644,800 1,200 2,982 44 771,300 3,980 
2 2,973 72 646,900 1,990 2,982 83 777,200 3,970 
3 2,974 52 657,600 6,320 2,983 17 782,500 3,610 
4 2,975 73 674,100 9,220 2,983 58 788,800 4,180 
5 2,976 38 683,000 5,460 2,984 02 795,700 4,420 

6 2,976 76 688,300 3,600 2,984 45 802,500 4,400 
7 2, 976 96 691,100 2,340 2,984 88 809,300 4,400 
8 2,977 08 692,800 1,790 2,985 86 824,900 9,050 
9 2, 977 18 694,200 1,660 2,996 53 1,011,000 95,400 

10 2,977 30 695,900 1,800 3,000 40 1,086,000 44,500 

11 2,977 46 698,100 2,080 3,001 65 1,111,000 22,600 
12 2,977 62 700,400 2,080 3,001 88 1,116,000 12,400 
13 2,977 78 702,700 2,080 3,001 82 1,114,000 9,490 
14 2,977 93 704,800 2,010 3,001 62 1,110,000 8,060 
15 2,978 07 706,800 1,950 3,001 37 1,105,000 7,450 

16 2,978 20 708,600 1,890 3,001 10 1,100,000 7,190 
17 2,978 33 710,500 1,890 3,000 92 1,096,000 6,940 
18 2,978 51 713,100 2,250 3,000 77 1,093,000 6,400 
19 2,978 78 717,000 2,910 3,000 56 1,089,000 5, 770 
20 2, 979 08 721,300 3,130 3,000 28 1,083,000 5,000 

21 2, 979 40 725,900 3,300 2,999 96 1,077,000 4,550 
22 2,979 71 730,500 3,240 2,999 60 1,070,000 4,140 
23 2, 979 99 734,500 3,020 2,999 19 1,062,000 3,940 
24 2,980 21 737,800 2,600 2,998 93 1,057,000 3,650 
25 2,980 38 740,300 2,230 2,998 42 1,047,000 3,420 

26 2,980 50 742,100 1,860 2, 997 92 1,037,000 3,420 
27 2,:180 63 744,000 1,940 2,997 42 1,028,000 3,400 
28 2,980 83 747,000 2,450 2,996 93 1,018,000 3,420 
29 2,981 17 752,000 3,520 2,996 44 1,009,000 3,360 
30 2,981 56 757,900 3,930 2,995 94 999,600 3,230 
31 2,982 05 765,300 4, 690 - - -

Change in contents - +121,000 - - +234,300 -
t Elevations at midnight from graph drawn through observed gage readings 
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Elevation, in feet, and average computed inflow in cubic feet per second, for time period 
shown, 1964, of Tiber Reservoir near Chester, Mont 

Date Hour Elevation Inflow t Date Hour Elevation Inflow t 

June 9 0000 2,985 86 - June 9 2200 2,995 86 90,300 
0300 2,986 04 13,200 2300 2,996 20 79,800 
0600 2,986 26 lb,900 2400 2_,996 53 78,000 
0700 2,986 80 107,000 
0800 2,987 80 200,000 10 0300 2,997 40 69,300 
0900 2,988 60 162,000 0600 2,998 13 59,200 
1000 2,989 31 145,000 0900 2,998 72 50,400 
1100 2,990 00 143,000 1200 2,999 18 42,400 
1200 2,990 70 147,000 1500 2,999 55 37,800 
1300 2,991 35 138,000 1800 2,999 91 38,000 
1400 2,992 03 146,000 2100 3,000 20 32,900 
1500 2,992 73 152,000 2400 3,000 40 25,900 
1600 2,993 23 110,000 
1700 2,993 73 111,000 11 0600 3,000 80 26,100 
1800 2,994 20 105,000 1200 3,001 20 26,200 
1900 2,994 64 99,500 1800 3,001 46 20,600 
2000 2,995 06 95,300 2400 3,001 65 17,700 
2100 2,995 47 94,300 

t Average during period 

(104) 6-1015 Marias River near Chester, Mont 

Location --Lat 48°18 1 , long 111°05 1 , in SWtSWt sec 34, T 30 N , R 5 E , on leftbank 
1 mile downstream from Tiber Dam, 4 miles upstream from Pondera Coulee, and 
15 m1les southwest of Chester 

Drainage area --4,927 sq mi, of wh1ch 516 sq mi is probably noncontributing 

Gage-height record --Water-stage recorder graph Datum of gage is 2,814 03 ft 
above mean sea level (Bureau of Reclamation bench mark) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 10,400 cfs2000 hours June 16 (gage height, 10 63ft) 
-----1921, 1945-47, 1955 to May 1964 Discharge not determined, occurred about 

Mar 20, 1947 
Flood in June 1948 reached a stage of 16 ft 

Remarks --Flow completely regulated by Tiber Reservoir since Oct 28, 1955 (see 
---station 103) and four other reservoirs having a combined capacity of 

177,900 acre-ft 
Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

l 930 968 11 945 9,960 21 952 7,760 
2 930 968 12 945 10,100 22 960 7,710 
3 930 968 13 945 10,100 23 960 8,000 
4 938 968 14 945 10,100 24 960 6,220 
5 938 975 15 945 10,000 25 960 8,410 
6 938 975 16 952 9,940 26 960 8,300 
7 938 982 17 952 8, 760 27 968 8,220 
8 938 1,150 18 9~2 7,910 28 960 8,140 
9 945 1,700 19 952 7,880 29 960 8,020 

10 945 6, 640 20 952 7,810 30 968 7,980 
31 968 - - - - -

Monthly mean discharge, in cubic feet per second 949 6,254 
Runoff, in acre -feet 58,380 372,100 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 8 0000 4 05 982 June 9 1200 4 86 1,630 June 10 osoo 1 7.41 4,880 
1000 4 07 998 1700 4 89 1,660 1200 I 9 00 7,540 
1300 4 06 990 1800 5 12 1,890 1300 9 50 8,390 
1400 4 26 1,130 2100 5 15 1,920 1400 9 65 8,640 
1600 4 37 1,220 2200 5 68 2,500 1500 10 00 9,240 
1700 4 30 1,170 2300 5 77 2,600 1600 10 15 9,510 
1800 4 64 1,440 2400 5 78 2,620 2000 10 25 9,690 
2000 4 66 1,450 2400 10 32 9,820 
2400 4 66 1,450 10 0600 5.85 2,700 

0700 6 85 4,040 
9 1000 4 68 1,470 08CC 7 31 4 720 
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(105) Pondera Coulee near Chester, Mont 

(Miscellaneous site) 

Location --Lat 48°16 110", long 111°08 130", in center west line sec 18, T 29 N , 
R 5 E , at bridge 19 miles southwest of Chester 

Drainage area --598 sq mi 

Maximum --June 1964 
---measurement 

Discharge, 1,950 cfs June 8 from contracted-opening 

(106) 6-1016 Marias River tributary No 3 near Chester, Mont 

(Crest-stage station) 

Location --Lat 48°14', long 110°53', in NEt sec 36, T 29 N , R 6 E , at culvert on 
State Highway 223, 2 miles south of Marias River bridge, and 20 miles southeast 
of Chester 

Drainage area --0 32 sq mi 

Gage-hei~ht record --Crest-stages only 
graph c map) 

Altitude of gage is 2,900 ft (from topo-

Discharge record --Stage-discharge relation defined by flow-through-culvert measure
ments at 9 cfs and 29 cfs 

Maxima --June 1964 Discharge, 11 cfs June 8 (gage height, 1 37ft) 
-----1962 to May 1964 Discharge, 29 cfs May 21, 1962 (gage height, 3 18ft) 

(107) 6-1017 Cottonwood Creek tributary near Chester, Mont 

(Crest-stage station) 

Location --Lat 48°27', long 111°05 1 , near center of east line of sec 9, T 31 N , 
R 5 E , at culvert on county road, 3~ miles south of Tiber Siding on Great 
Northern Railway and US Highway 2, and 6~ miles southwest of Chester 

Drainage area --2 28 sq mi 

Gage-height record --Crest stages only Altitude of gage is 3,100 ft (from topog
raphic map) 

Discharge record --Stage-discharge relation defined by flow-through-culvert measure
ments at 66 cfs, 80 cfs and 99 cfs 

Maxima --June 1964 Discharge, about 10 cfs June 8 (gage height, 0 98ft) 
1963 to May 1964 Discharge, 99 cfs June 28, 1963 (gage height, 408ft) 
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(108) 6-1018 Cottonwood Creek tributary No 2 near Chester, Mont 

(Crest-stage station) 

Location --Lat 48°20 1 ,long,ll0°57 1 , in NWt sec 27, T 30 N , R 6 E , at bridge on 
State Highway 223, 5t road miles north of Marias River bridge, and 12t miles 
south of Chester 

Drainage area --24 6 sq mi 

Gage-heiyht record --Crest stages only Altitude of gage is 2,950 ft (from tope-
graph c map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 75 cfs June 8 (gage height, 2 35ft) 
---1963 to May 1964 No flow 

(109) 6-1019 Dead Indian Coulee near Fort Benton, Mont 

(Crest-stage station) 
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Location --Lat 48°05 1 , long 110°50', in center of sec 21, T 27 N , R 7 E , at culvert 
on State Highway 223, 20 miles northwest of Fort Benton 

Drainage area --2 73 sq mi 

Gage-heiyht record --Crest stages only Altitude of gage is 3,250 ft (from tope
graph c map) 

Discharge record --Stage-discharge relation defined by flow-through-culvert measure
ment at 13 cis 

Maxima --June 1964 Discharge, 0 2 cfs June 8 (gage height, 0 64 ft upstream gage, 
---u-bO ft downstream gage) 

1963 to May 1964 Discharge, 13 cfs May 3, 1964 (gage height, 2 19ft upstream 
gage, 0 95ft downstream gage) 

(110) 6-1020 5 Marias River near Lorna, Mont_ 

Location --Lat 47°53 1 20 11
, long ll0°34 145 11

, in SEtSWt sec 4, T 25 N , R 9 E , on 
left bank 3t miles northwest of Lorna, and 6t miles upstream from mouth 

Drainage area --6,995 sq mi, of which 518 sq mi is probably noncontributing 

Gage-height record --Water-stage recorder graph Altitude of gage is 2,570 ft (from 
topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 10,800 cfs 0400 hours June 16 (gage height, 8 72 ft) 
----1959 to May 1964 Discharge, 3,050 cfs June 8, 1961 (gage height, 4 62 ft) 

Flood of June 1908, the greatest known, reached a discharge of about 70,000 cfs 
at a site 34 miles upstream with a dra~nage area of 6,425 sq mi (6-1020 Marias 
River near Brinkman) 

Remarks --Flow regulated by Tiber Reservoir (see station 103) and four other reser
---voirs having a combined capacity of 177,900 acre-ft 
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Mean discharge in cubic feet per second 1964 of Marias River near Lorna, Mont ' ' 
Day May June Day May June Day May June 

1 912 912 11 983 8,640 21 912 7,790 
2 956 904 12 974 9,850 22 904 7,790 
3 1,060 904 13 956 9,740 23 912 7 '750 
4 1,320 904 14 938 9,650 24 920 6,520 
5 1,070 912 15 938 9, 760 25 920 7,080 
6 1,450 929 16 938 10,300 26 920 8,420 
7 1,430 956 17 929 10,200 27 920 8,400 
8 1,210 1,060 18 929 8,100 28 920 8,260 
9 1,070 1,150 19 920 7,900 29 938 8,120 

10 1,000 1,750 20 920 7' 840 30 920 8,040 
31 912 - - - - -

Monthly mean discharge, in cubic feet per second 1,000 6,018 
Runoff, in acre-feet 61,490 358,100 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour 

June 7 0000 
1200 
2400 

8 I 1200 
2000 
2400 

Gage Dis- Date Hour Gage Dis- Date Hour height charge height charge 

3 03 947 June 9 1200 3 16 1,060 June 10 2000 
3 03 947 2400 3 48 1,360 2100 
3 07 983 2200 

10 1200 3 63 1,510 2300 
3 13 1,040 1500 3 72 1,600 2400 
3 25 1,150 1800 4 07 1,984 
3 23 1,130 1900 4 23 2,176 

(lll) 6-1021 Dry Fork Coulee tributary near Lorna, Mont 

(Crest-stage station) 

Gage Dis-
height charge 

4 34 2,312 
4 43 2,429 
4 53 2,559 
4 68 2, 754 
5 00 3,180 

Location --Lat 47°57 1 , long 110°33 1 , in SWt sec 2, T 25 N , R 9 E , at culvert on 
county road, 2 miles west of Lorna 

Drainage area --0 84 sq mi 

Gage-hei~ht record --Crest stages only Altitude of gage is 2,580 ft (from tope
graph c map) 

Discharge record --Stage-discharge relatlon defined by flow-through-culvert measure
ments at 16 cfs and 71 cfs 

Maxima --June 1964 No flow 
-----1959 to May 1964 Discharge, 71 cfs Mar l, 1959 (gage height, 4 02 ft) 

(112) 6-1022 Marlas Rlver tributary at Lorna, Mont 

(Crest-stage station) 

Location --Lat 47°57 1 , long 110°31 1 , in SWtSEt sec l, T 25 N , R 9 E , at bridge on 
county road, five eighths of 0 mlle west of Lorna 

Drainage area --1 62 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage lS 2,590 ft (from topo-

Discharge record --Stage-dlscharge relation defined by current-meter measurement at 
4 cfs and slope-area measurement at 6 cfs 

Maxima --June 1964 No flow 
-----1956 to May 1964 Discharge about 20 cfs May 21, 1962 (gage height, 2 ll ft) 
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(113) 6-1023 Marias River tributary No 2 at Lorna, Mont 

(Crest-stage station) 
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Locatlon --Lat 47°57 1 , long 110°30 1 , in NEtNEt sec 12, T 25 N , R 9 E , at culvert 
on approach to US Highway 87, a quarter of a mile north of Lorna 

Drainage area --0 25 sq mi 

Gage-hei~ht record --Crest stages only Altitude of gage is 2,590 ft (from tope
graph c map) 

Discharge record --Stage-discharge relation defined by flow-through-culvert measure
ment at 15 cfs 

Maxima --June 1964 No flow 
-----1956 to May 1964 Discharge, about 20 cfs May 27, 1956 (gage height, 2 97 ft) 

(114) 6-1025 Teton Rlver near Farmlngton, Mont 

(Gaging station, discontinued 1954) 

Location --Lat 47°53 100", long 112°36 135", in NEtNEt sec 34, T 25 N , R 8 W , 300 ft 
downstream from highway brldge, 1 1/8 miles downstream from South Fork, and 
20 miles west of Farmington Gage site destroyed by flood Altitude of gage was 
4,770 ft (from topographlc map) 

Drainage area --105 sq mi 

Maxima --June 1964 Discharge, 54,600 cfs June 8, from slope~area measurement 
-----1947-54 Discharge, 2,780 cfs June 3, 1948 (gage helght, 5 32 ft), from 

rating curve extended above 1,100 cfs, gage height observed, 7 34 ft Jan 6, 1950 
(ice Jam) 

(115) 6-1058 Bruce Coulee tributary near Choteau, Mont 

(Crest-stage gage) 

Location --Lat 47°44 1 , long 112°15 1 , near center sec 21, T 23 N , R 5 W , at bridge 
on county road, 1 2 mlles west of State Highway 287, 6 miles southwest of Choteau 

Drainage area --1 70 sq mi 

Gage-hei~ht record --Crest stages only Altitude of gage is 3,940 ft (from tope
graph c map) 

Dlscharge, 148 cfs June 8 (gage height, 176ft), from slope-Maxima --June 1964 
---area measurement 

1963 to May 1964 
0 65 ft) 

Discharge, about 18 cfs June 28, 1963 (gage height, 

(116) 6-1060 Deep Creek near Choteau, Mont 

(Gaging station, discontlnued 1924) 

Location --Lat 47°45 1 , long 112°14 1 , in SWtNWt sec 15, T 23 N , R 5 W , 2 miles 
downstream from Willow Creek and 5 miles southwest of Choteau 

Drainage area --223 sq mi (269 sq mi at 1964 measurement site) 

Gage-height record --Gage datum not recovered Altitude of gage was 3,860 ft (oy 
barometer) 

Maxima --June 1964 Discharge, 41,800 cfs 1900 hours June 8, from slope-area meas
---urement at site 2t miles downstream 

1911-24 Discharge observed, 3,700 cfs June 21, 1916 (gage height, 105ft), 
from rating curve extended above 1,300 cfs by logarlthmic plotting 
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(117) Teton River below Deep Creek, near Choteau, Mont 

(Miscellaneous site) 

Location --Lat 47°49 115", long ll:? 0 04'30", in E~ sec 23 T 24 N , R 4 W , 5 miles 
east of Choteau and 7 miles downstream from Deep Creek 

Drainage area --510 sq mi 

Maximum --June 1964 Discharge, 64,300 cfs 2000 hours June 8, from slope-area meas
---urements on main and overflow channels 

(118) Muddy Creek near Collins, Mont 

(Miscellaneous site) 

Location --Lat 47°57 140 11
, lll 0 5l 145", near center of Si sec 33, T 26 N , R 2 W , 

3 miles northwest of Collins 

Drainage area --385 sq mi 

Maximum --June 1964 Discharge, 13,900 cfs June 8, from slope-area measurement 

(119) 6-1080 Teton River near Dutton, Mont 

Location --Lat 47°55 155'', long 111°33 105", in SEtSWt sec 12, T 25 N, R 1 E, on 
left bank 300 ft downstream from Kerr Bridge, 1 mile downstream from Hunt Coulee, 
and 10 miles northeast of Dutton 

Drainage area --1,308 sq mi 

Gage-height record --Water-stage recorder graph, except 0700 hours June 9 to 1900 
hours June 19 Mean daily gage heights based on inside gage readings June 14, 18 
Altitude of gage is 3,235 ft (from topographic map} 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 2,7oo cfs and by slope-area measurement at 71,300 cfs 

Maxima --June 1964 
~m floodmarks) 

Discharge, 71,300 cfs 0800 hours June 9 (gage height, 19 8ft 

1954 to May 1964 Discharge, 1, 310 cfs June 21, 1958 (gage height, 5 96ft), 
gage height, 8 68 ft Mar 9, 1959 (ice j~m) 

Remarks --Floodflows may be affected by diversions for storage in Bynum Reservoir 
---rusBble capacity, 75,000 acre-ft) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 158 704 ll, 416 8,000 21 180 1,550 
2 302 518 12 362 5,000 22 178 1,440 
3 1,540 444 13 318 3,500 23 178 1,310 
4 3,140 401 14 284 2,680 24 158 1,210 
5 2,870 362 15 257 2,200 25. 136 1,150 
6 1,610 349 16 232 2,000 26 120 1,090 
7 910 339 17 2ll 1,900 27 ll5 981 
8 668 660 18 196 2,560 28 120 953 
9 538 20,000: 19 196 2,030 29 134 904 

10 452 15,000 I 20 198 1,720 30 344 848 
31 840 - - - - -

Monthly mean discharge, in cubic feet per second 560 2,727 
Runoff, in acre-feet 34,440 162,300 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date I Hour 
Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-

height charge height charge height charge 

June 8 !0000 3 62 342 June 8 1600 4 56 682 June 9 0200 6 47 1,750 

10700 377 394 1800 4 95 845 0400 7 07 2,320 
0800 3 99 463 2000 5 40 1,030 0600 7 54 2,800 
0900 4 06 490 2200 5 85 1,280 0800 19 8 71,300 
1200 4 17 530 2400 6 13 1,470 
1400 4 32 582 
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(120) 6-1082 Kinley Coulee near Dutton, Mont 

(Crest-stage station) 
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Location --Lat 47°51 1, long 111°36 1, in center of north line of sec 15, T 24 N , 
R I E , at culverts on county road, 5 1 miles east of Dutton on Diamond Valley 
Road 

Drainage area --9 67 sq mi 

Gage-hei~ht record --Crest stages only Altitude of gage is 3,560 ft (from tope
graph c map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 20 cf's and by flow-through-culvert measurements at 139 cfs and 364 cfs 

Maxima --June 1964 Discharge, 364 cfs June 21 (gage height, 80ft) 
-----1963 to May 1964 Discharge, 139 cfs May 3, 1964 (gage height, 3 74 ft) 

(121) 6-1083 Kinley Coulee tributary near Dutton, Mont 

(Crest-stage station) 

Location --Lat 47°51 1, long 111°33 1, on north line of NWt sec 13, T 24 N , R 1 E , 
at culverts on county road, 6 5 miles east of Dutton on Diamond Valley Road 

Drainage area --2 65 sq mi 

Gage-hei~ht record --Crest stages only Altitude of gage is 3,610 ft (from tope
graph c map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 25 cf's and by flow-through-culvert measurements at 49 cfs and 76 cfs 

Maxima --June 1964 Discharge, 76 cfs June 8 {gage hei~ht, 2 98ft) 
-----1963 to May 1964 Discharge, 49 cfs May 3, 1964 (gage height, 2 28 ft) 

(122) Teton River near Carter, Mont 

(Miscellaneous site) 

Location --Lat 47°51115 11
, long ll0°58120 11

, in NEt sec 9, T 24 N , R 6 E , just up
stream from bridge on county highway, 5 miles north of Carter 

Drainage area --1,762 sq mi 

Maximum --June 1964 Discharge, 84,300 cfs June 9, from slope-area measurement 

MISSOURI RIVER MAIN STEM 

(123) 6-1095 Missouri River at Virgelle, Mont 

Location --Lat 48°00114 11
, long ll0°l51l9 11

, in SWf;SEf; sec 13, T 26 N , R ll E , on 
left bank a quarter of a mile upstream from Virgelle Ferry, half a mile southwest 
of Virgelle, and 3 miles downstream from Spring Coulee 

Drainage area --34,379 sq mi 

Gage-hei~ht record --Digital-recorder tape punched at 15-minute intervals 
gage s 2,507 50 ft above mean sea level, datum of 1929 

Datum of 

Discharge record --Stage-discharge relation defined by current-meter measurements 
Mean daily d1scharges computed from 96 punch-tape recordings per day June 8, 9, 13, 
may not agree precisely with that derived from discharge at indicated times 

Maxima --June 1964 
-----n--27 ft) 

Discharge, 105,000 cfs 2330 hours June 10 (gage height, 

1935 to May 1964 Discharge, 122,000 cfs June 5, 1953 (gage height, 23 
from floodmark), from rating curve for former site at Lorna extended above 
66,000 cfs, adjusted to present site 

Flood in June 1908 reached a stage about 2 ft higher than that of June 
from informat1on by local residents 

4 ft, 

5, 1953, 

Remarks --Flow regulated by 23 smaller 1rrigation reservoirs and powerplants, Canyon 
~Y Reservoir (see station 23), and Tiber Reservoir (see station 103) 
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Mean discharge, in cubic feet per second 1964 of Missouri River at Virgelle Mont 

Day May June Day May June Day May June 

1 6,460 25,100 11 17,500 96,600 21 22,900 42,900 
2 8,390 23,900 12 17,100 70,700 22 23,500 43,400 
3 10,500 24,100 13 17,200 51,300 23 23,900 41,900 
4 18,400 24,800 14 17,000 50,500 24 21,800 39,000 
5 23,500 25,100 15 17,000 49' 900 25 17,200 37' 300 
6 18,500 24,200 16 16,000 49,300 26 15,800 38,700 
7 16,500 23,100 17 14,500 48,700 27 15,100 39,400 
8 14,800 25,000 18 15,500 47,000 28 15,200 39,900 
9 14,800 34,600 19 17,700 42,800 29 15,800 39,300 

10 16,100 77,000 20 20,000 42,600 30 18,200 38,500 
31 24,100 - - - - -

Monthly mean discharge, in cubic feet per second 17,130 41,910 
Runoff, in acre-feet 1,053,000 2,494,000 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 8 0000 8 16 22,600 June 9 1600 11 09 36,400 June 11 1200 20 36 98,100 
0400 8 31 23,300 1800 11 29 37,400 1800 19 57 92,200 
0800 8 22 22,900 2400 11 89 40,600 2400 18 50 84,200 
1200 8 39 23,700 
1800 9 18 27' 200 10 0600 13 14 47,900 12 1200 16 49 69,800 
2000 9 48 28,600 1200 18 58 84,800 1800 15 62 63,900 
2200 9 43 28,300 1600 20 29 97,600 2400 15 03 60,100 
2400 9 49 28,600 2000 21 06 103,400 

2330 21 27 105,000 13 0600 14 45 56,300 
9 0600 9 87 30,400 2400 21 25 104,800 1200 14 01 53,400 

1200 10 82 35,100 1800 13 66 51, 200 
1400 11 03 36,200 11 0600 20 82 101,600 2400 13 62 50,900 

JUDITH RIVER BASIN 

(124) 6-1098 South Fork Judith River near Utica, Mont 

Location --Lat 46°451, long 110°19 1, inS~ sec 34, T 12 N , R 11 E , on right bank 
JUSt downstream from Trask Gulch, 8 miles upstream from confluence with Middle 
Fork and 18 miles southwest of Utica 

Drainage area --58 7 sq mi 

Gage-height record --Water-stage recorder graph 
topographic map) 

Altitude of gage is 5,300 ft (from 

Discharge record --Stage-discharge relation def~ned by current-meter measurements 
below 180 d's and by slope-area measurement at 1,290 cfs 

Maxima --June 1964 Discharge, 1,290 cfs 2230 hours June 8 (gage height, 680ft, 
---rn-gage well, 7 4 ft, from outside floodmarks) 

1958 to May 1964 Discharge, 277 cfs May 25, 1962 (gage height, 4 90ft) 
Flood of June 8, 1964, is the highest since 1927, from information by local 

resident 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 39 96 11 90 257 21 162 103 
2 51 87 12 85 217 22 146 93 
3 54 87 13 125 186 23 127 81 
4 43 83 14 149 164 24 107 73 
5 40 74 15 167 153 25 97 67 
6 45 73 16 196 143 26 82 64 
7 4.4 105 17 225 139 27 76 59 
8 47 421 18 206 129 28 123 55 
9 56 615 19 186 119 29 132 51 

10 82 336 20 179 122 30 111 50 
31 103 - - - - -

Monthly mean discharge, in cubic feet per second 109 143 
Runoff, in il'lches 2 14 2 73 
Runoff, in acre -feet 6, 690 8,530 
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964, of 
South Fork Judith River near Utica, Mont 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 7 0000 3 51 76 June 8 1100 4 10 156 June 9 0800 577 658 
0300 3 54 80 1300 4 18 167 1200 5 56 550 
1000 3 52 77 1500 4 55 225 1800 5 35 455 
1400 3 60 87 1800 5 64 590 2400 5 17 384 
1800 3 89 127 2100 6 53 1,100 
2400 4 38 197 2230 a 6 80 1,290 10 0800 5 04 357 

2400 6 66 1,190 1600 4 86 312 
8 0100 4 43 204 1900 4 86 312 

0200 4 42 ?03 9 0200 6 31 966 2400 4 74 285 
0600 4 22 173 0400 6 01 791 

a 7 4 ft, from floodmark 

(125) 6-1100 Judith River near Utlca, Mont 

Location --Lat 46°54 1 , long 110°14 1 , in NWt sec 17, T 13 N , R 12 E , on left bank 
at Noel Ranch, 3~ miles downstream from confluence of South and Middle Forks and 
9 miles southwest of Utica 

Drainage area --328 sq ml 

Gage-height record --Water-stage recorder graph 
barometer) 

Altitude of gage is 4,790 ft (by 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 1,070 cfs 1100 hours June 9 (gage height, 5 77 ft) 
-----1919 to May 1964 Discharge observed, 1,120 cfs June ll, 12, 1927 (gage 

height, 570ft), from rating curve extended above 580 cfs 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 1 5 366 11 126 886 21 464 431 
2 24 344 12 126 806 22 470 394 
3 64 364 13 149 722 23 414 355 
4 65 369 14 193 655 24 369 330 
5 52 386 15 230 608 25 361 320 
6 59 406 16 283 581 26 347 307 
7 59 445 17 344 551 27 327 288 
8 64 634 18 403 548 28 372 268 
9 69 1,020 19 394 500 29 414 244 

10 95 973 20 417 482 30 400 240 
31 389 - - - - -

Monthly mean discharge, in cubic feet per second 243 494 
Runoff, in inches 0 86 1 68 
Runoff, in acre-feet 14 960 29 400 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-Date Hour 
height charge height charge height charge 

June 7 0000 3 75 414 June 8 1800 4 84 725 June 9 1000 5 70 1,040 
1200 3 80 428 2100 5 07 798 1100 5 77 1,070 
1800 3 93 464 2400 5 42 920 1500 572 1,040 
2100 4 01 488 1800 5 67 1,020 
2400 4 17 527 9 0100 5 12 812 2100 5 67 1,020 

0200 5 68 1,020 2400 5 65 1,010 
8 0300 4 17 527 0300 5 64 1,010 

0600 4 22 536 0400 5 55 972 10 0600 5 60 992 
0900 4 30 554 0500 5 75 1,060 1200 5 55 972 
1200 4 32 560 0600 5 75 1,060 1800 5 52 960 
1500 4 62 648 0800 5 73 1,050 2400 5 44 928 

249-795 0 - 67 - 14 
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(126) 6-1117 Casino Creek tributary near Lewistown, Mont 

(Crest-stage station) 

Location --Lat 47°00 1 , long 109°26 1 , in NEt sec 9, T 14 N , R 18 E , at culvert on 
county road, 5 miles south of Lewistown 

Drainage area --3 53 sq mi 

Gage-hei~ht record --Crest stages only Altitude of gage is 4,200 ft (from topo
graph c map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 16 cfs and by flow-through-culvert measurements at 36 and 38 cfs 

Maxima --June 1964 Discharge, 40 cfs June 8 (gage height, 327ft) 
-----1960 to May 1964 Discharge, 44 cfs May 3, 1964 {gage height, 3 67 ft) 

(127) 6-1121 Cottonwood Creek near Moore, Mont 

(Gaging station, crest-stage station beginning 1964) 

Location --Lat 46°59 1 , long 109°29 1 , in NWt sec 18, T 14 N , R 18 E , on right bank 
30ft downstream from bridge, 9~ miles east of Moore, and 12 miles upstream from 
mouth 

Drainage area --47 9 sq mi 

Gage-height record --Water-stage recorder graph Altitude of gage is 4,300 ft (from 
topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 7oo cf's and by contracted-opening measurement at 1,220 cfs 

Maxima --June 1964 Discharge, 1,220 cfs 0700 hours June 9 (gage height, 7 68 ft) 
-----1957 to May 1964 Discharge, 683 cfs May 22, 1962 (gage height, 677ft) 

MISSOURI RIVER MAIN STEM 

(128) 6-1150 Missouri River at powerplant ferry, near Zortman, Mont 

Location --Lat 47°43 151 11
, long 108°56 106 11

, in NEtNEt sec 30, T 23 N , R 22 E , on 
left bank at powerplant ferry, 1~ miles downstream from Woodhawk Creek and 
22 miles southwest of Zortman 

Drainage area --40,763 sq mi 

Gage-hei~ht record --Digit~l-recorder tape punched at 15-minute intervals, except 
2300 ours June 9 to 23UO hours June 10, 2100 hours June 13 to 0500 hours June 16, 
and 1500 hours June 23 to 1500 hours June 24, for which graphs were drawn based 
on staff-gage readings 

Discharge record --Stage-discharge relation defined by current-meter measurements 
Mean daily discharges computed from 96 punch-tape recordings per day June 9, 11, 
12 may not agree precisely with that derived from discharge at indicated times 

Maxima --June 1964 
---rg-74 ft) 

Discharge, 114,700 cfs 2000 hours June 11 (gage height, 

1934 to May 1964 Discharge, 137,000 cfs June 6, 1953 (gage height, 22 20ft, 
from gra~h based on gage readings), maximum gage height, 30 16ft Mar 19, 1947 
(ice jam) 

Remarks --Flow regulated by 24 small irrigation reservoirs and powerplants, Canyon 
~rvoir (see station 23), and Tiber Reservoir (see station 103) 
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Mean discharge, in cubic feet per second, 1964, of Missouri River at powerplant ferry 
near Zortman, Mont 

Day May June Day May June Day May June 

1 7,980 26,600 11 18,700 105,000 21 22,800 48,700 

2 7,500 26,500 12 19' 200 lQl,OOO 22 25,000 48,800 

3 11,500 25,600 13 18,600 71,900 23 25,700 49,000 

4 16,000 25,900 14 18,500 58,500 24 25,200 46,600 

5 27,300 26,500 15 18,400 54,600 25 22,000 41,500 

6 25,900 26,500 16 18,600 54,500 26 18,200 41,900 

7 22,000 25,700 17 16,900 53,000 27 16,900 43,100 

8 19,000 24,900 18 16,300 51,500 28 16,500 43,900 

9 17' 100 34,300 19 17,800 48,900 29 16,600 43,400 

10 17,100 58,300 20 20,200 48,700 30 17 '700 42,500 
31 20,800 - - - - -

Monthly mean discharge, in cubic feet per second 18,770 46,590 
Runoff, in acre-feet 1,154,0001 2,772,000 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 9 0000 8 50 25,600 June 11 1200 19 22 110,000 June 13 0600 15 33 76,300 
0600 8 97 28,600 1600 19 64 113,800 0800 15 12 74,500 
1200 9 73 33,900 2000 19 74 114,700 1000 14 93 72,900 
1800 10 48 39,500 2400 19 61 113,500 1200 14 74 71,300 
2400 11 24 45,200 1400 14 59 70,000 

12 0600 19 12 109,100 16001 14 36 68,100 
10 0600 11 95 50,500 1200 18 31 101,800 1800 14 22 66,900 

1200 12 77 56,900 1800 17 31 93,100 2000 14 05 65,400 
1800 13 73 64,500 2400 16 31 84,600 2200 13 79 63,300 
2400 15 38 77,700 2400 13 65 62,200 

13 0200 15 96 81,700 
11 0600 17 75 96,800 0400 15 64 78,900 

MUSSELSHELL RIVER BASIN 

(129) 6-1305 Musselshell River at Mosby, Mont 

Location --Lat 47°00 1 , long 107°54 1 , near northwest corner of sec ll, T 14 N , 
R 30 E , on left bank 800ft downstream from highway bridge, half a mile west of 
Mosby and 6 miles downstream from Flatwlllow Creek 

Drainage area --7,846 sq mi 

Gage-height record --Water-stage recorder graph 
barometer) 

Altitude of gage is 2,500 ft (by 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 4,920 cfs 2330 hours June 21 (gage height, 10 00 ft) 
1929-32, 1934 to May 1964 Discharge, 18,000 cfs June 18, 1944 (gage height, 

14 43ft, at site 800ft upstream and at datum l 12ft higher), from rating curve 
extended above 10,000 cfs 

Remarks --Some regulation by Durand, Martinsdale, and Deadmans Basin Reservoirs 
---rcombined capacity, 102,340 acre-ft) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 51 199 11 565 1,540 21 286 4,590 
2 52 199 12 459 3,100 22 268 3,840 
3 370 308 13 408 3,010 23 250 3,060 
4 1,160 359 14 380 2, 740 24 268 2,600 
5 1,410 320 15 370 2,660 25 274 2,310 
6 1,390 271 16 348 2,240 26 310 2,100 
7 1,240 242 17 334 1,880 27 328 2,000 
8 1,060 222 18 328 2,380 28 292 1,850 
9 850 233 19 314 3,870 29 239 1,690 

10 676 378 20 298 4,380 30 212 1,660 
31 201 - - - - -

Monthly mean discharge, in cubic feet per second 484 1,874 
Runoff, in acre -feet 29,730 111,500 
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964, of 
Musselshell River at Mosby, Mont 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 10 0000 3 24 233 June 11 0300 4 82 952 June 12 1200 8 04 3,350 
0300 3 27 242 0600 5 24 1,230 1400 8 07 3,380 
0600 3 37 271 1200 5 74 1,580 1500 8 07 3,380 
0900 3 47 301 1800 6 17 1,900 1800 7 :32 :'5,260 
1200 3 58 338 2100 6 63 2, 240 2400 7 73 3,100 
1800 3 90 455 2400 6 67 2, 270 
2100 4 12 550 
2400 4 40 700 12 0600 7 69 3,070 

MISSOURI RIVER MAIN STEM 

(130) 6-1315 Fort Peck Reservoir at Fort Peck, Mont 

Locat1on --Lat 48°00 1 26 11
, long 106°23 1 49", in sec 14, T 26 N , R 41 E , in No 4 

emergency gate shaft of dam on Missouri River at Fort Pecki 2 miles downstream 
from Bear Creek, 9~ miles southwest of Nashua, and about 92 miles upstream from 
Milk River 

Drainage area --57,500 sq mi 

Gage-height record --Water-stage recorder graph 
datum of' 1929 

Datum of gage is at mean sea level, 

Maxima --June 1964 
---"2,231 5 ft) 

Contents, 15,220,000 acre-ft 2400 hours June 30 (elevation, 

1937 to May 1964 
2,244 80 ft) 

Contents, 18,170,000 acre-ft July 15, 1948 (elevation, 

Remarks --Reservoir is formed by earthfill dam completed 1n 1939, storage began in 
~ Total capacity, 19,410,000 acre-ft below elevation 2,250 ft (top of 

25-foot gates) Normal operating level, 18,450,000 acre-ft (elevation, 2,246 ft) 
Elevation of crest of spillway, 2,225 ft Dead storage, 617,000 acre-ft below 
elevation 2,095 ft Minimum operating level, 2,160 ft for on-site power genera
tion (usable contents, 4,535,000 acre-ft) Water is stored for navigation, rec
reation, flood control and power generation Elevations materially affected by 
wind Elevations and capacity table furnished by Corps of Engineers Figures 
given here represent total contents 

Elevation, in feet, and contents, in thousands of acre-feet, at 2400 hours of 
indicated day, 1964 

May June May June 
Day 

Elevation Contentst Elevation Contentst 
Day 

Elevation Contentst Elevation Contents 

1 2,214 4 11,920 2,219 3 12,810 16 2,216 6 12,310 2,225 4 13,980 
2 2,214 4 11,920 2,219 5 12,850 17 2,216 7 12,330 2, 225 9 14,080 
3 2, 214 9 12,010 2,219 7 12,890 18 2,216 8 12,350 2,226 8 14,260 
4 2, 215 1 12,040 2, 219 9 12,920 19 2,216 9 12,370 2, 227 3 14,360 
5 2,215 2 12,060 2,220 2 12,980 20 2, 217 2 12,420 2, 227 8 14,460 

6 2,215 4 12,100 2, 220 4 13,020 21 2, 217 3 12,440 2,228 2 14,540 
7 2,215 6 12,130 2,220 5 13,040 22 2, 217 5 12,480 2,228 6 14,630 
8 2,215 7 12,150 2,220 9 13,110 23 2,217 7 12,520 2,229 0 14,710 
9 2,215 7 12,150 2,221 1 13,150 24 2,218 0 12,570 2, 229 4 14,790 

10 2,215 8 12,170 2,221 5 13,230 25 2,218 1 12,590 2,229 8 14,870 

11 2,215 8 12,170 2,222 0 13,320 26 2,218 3 12,630 2,230 1 14,930 
12 2,216 0 12,200 2,222 8 13,480 27 2,218 4 12,650 2,230 5 15,020 
13 2, 216 1 12,220 2, 223 6 13,630 28 2,218 5 12,660 2,230 9 15,100 
14 2,216 3 12,260 2,224 3 13,770 29 2,218 8 12,720 2,231 1 15,140 
15 2, 216 4 12,280 2, 224 8 13,870 30 2,218 9 12,740 2, 231 5 15,220 

31 2,219 1 12,780 - -
Change in contents - +860 - +2,440 

t In thousands of acre-feet 
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MILK RIVER BASIN 

(131) 6-1322 South Fork Milk River near Babb, Mont 
(International gaging station) 

B205 

Location --Lat 48°45 1 20 11
, long ll3°l0 1 00", m NW.!. sec 34, T 35 N , R 12 W , on right 

bank 300ft upstream from bridge on FAS 464 (hDuck Lake Road"), 14~ m1les south
east of Babb, and 15~ miles northwest of Brown1ng 

.~, Drainage area --68 6 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage is 4,731 6ft above 
mean sea level, datum of 1929 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 250 cf's and by slope-area measurement (made at s1te 3 m1les downstream and 
corrected for intervening drainage) at 12,000 cfs 

Maxima --June 1964 D1scharge, 12,000 cfs 1300 hours June 8 (gage height, 661ft) 
-----1961 to May 1964 Discharge, about 500 cfs Feb 5, 1963 (gage height, 5 33 ft, 

from floodmark, backwater from ice) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 82 86 11 145 288 21 97 141 
2 155 78 12 117 248 22 94 132 
3 148 76 13 114 230 23 82 124 
4 148 82 14 108 206 24 68 115 
5 143 82 15 90 218 25 65 106 
6 132 88 16 86 244 26 59 101 
7 132 130 17 97 244 27 59 101 
8 143 4,940 18 112 189 28 • 103 93 
9 ... 159 734 19 101 167 29 168 89 

10 154 355 20 101 151 30 117 87 
31 94 - - - - -

Monthly mean discharge, in cubic feet per second ... 112 331 
Runoff, in inches 1.88 5,38 
Runoff, in acre-feet 6,890 19 690 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage 
height 

June 7 0000 3 01 
0600 3 01 
1200 3 09 
1500 3 13 
1800 3 25 
2100 3 37 
2400 3 65 

Dis- Date Hour Gage Dis- Date Hour charge height charge 

92 June 8 0400 4 08 518 June 8 1600 
92 0600 4 66 1,060 1800 

110 0800 5 32 2,560 2400 
120 1000 6 00 5,820 
151 1200 6 48 10,000 9 0600 
186 1300 6 61 12,000 1200 
290 1430 6 59 11,600 1800 

2400 

(132) 6-1322 5 Livermore Creek near Babb, Mont 

(Crest-stage station) 

Gage Dis-
height charge 

6 49 10,200 
6 20 6,800 
5 21 1,720 

4 72 834 
4 46 578 
4 29 460 
4 20 410 

Location --Lat 48°46 1 , long 113°11 1 , in NEt sec 28, T 35 N , R 12 W , at bridge on 
State Highway 464, 13~ miles southeast of Babb Gage destroyed by flood Datum 
of gage not recovered 

Drainage area --25 0 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage is 4,730 ft (from topo-

Maxima --June 1964 
----measurement 

Discharge, 4,880 cfs 1600 hours June 8, from slope-area 

1962 to May 1964 Discharge, 152 cfs Apr 
from flow-through-culvert measurement 

13, 1962 (gage height, 343ft), 
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(133) South Fork Milk River below Livermore Creek, near Babb, Mont 

(Miscellaneous site) 

Location --Lat 48°45 100 11
, long 113°07 130", in SEt sec 13, T 35 N , R 12 W , at Jeff 

Harwood Ranch, 2 miles downstream from Livermore Creek, and 15 miles southeast 
of Babb 

Drainage area --101 sq mi 

Maximum --June 1964 Discharge, 14,900 cfs 1600 hours June 8, from slope-area 
~urement 

(134) 6-1323 Middle Fork Milk River near Babb, Mont 

(Crest-stage station) 

Location --Lat 48°51 1 , long 113°13 1 , in SEt sec 30, T 36 N , R 12 W , at culvert on 
State Highway 464, 10 miles east of Babb 

Drainage area --14 0 sq mi 

Gage-hei~ht record --Crest stages only Altitude of gage is 4,810 ft (from tope
graph c map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 25 cl's and by flow-over-road plus flow-through-culvert measurements at 
107 and 558 cfs 

Maxima --June 1964 Discharge, 558 cfs 1430 hours June 8 (gage height, 2 96ft) 
-----1962 to May 1964 Discharge, 107 cfs Apr 13, 1962 (gage height, 2 62 ft) 

(135) 6-1324 Dry Fork Milk River near Babb, Mont 

(Crest-stage station) 

Location --Lat 48°50 1 , long 113°12 1 , in SEt sec 32, T 36 N , R 12 W , at bridge on 
State Highway 464, ll miles east of Babb 

Drainage area --17 4 sq mi 

Gage-heifht record --Crest stages only 
graph c map) 

Altitude of gage is 4,750 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 65 cis and by contracted-opening measurement at 1,880 cfs 

Maxima --June 1964 Discharge, 1,880 cfs 1400 hours June 8 (gage height, 5 20 ft) 
-----1962 to May 1964 Discharge, 394 cfs Apr 13, 1962 (gage height, 3 96ft), 

from flow-through-culvert measurement 

(136) 6-1327 Milk River near Del Bonita, Mont 

Location --Lat 48°57 1 , long 112°45 1 , in center of Nt sec 23, T 37 N , R 9 W , at 
bridge on State Highway 483, 3t miles southeast of Del Bonita Port of Entry 

Drainage area --325 sq mi 

Gage-height record --Once-daily readings of staff gage, infrequent engineer 1s gage 
readings and crest stages Graph based on gage readings used May 2-6, June 7-24 
Altitude of gage is 4,030 ft (from topographic map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 3,800 cfs and by sum of flow-over-road, contracted-opening, and four flow
through-culvert measurements at 17,300 cfs 

Maxima --June 1964 
---rr0m floodmarks) 

Discharge, 17,300 cfs 2330 hours June 8 (gage height, 90ft, 

1905-30, 1962 to May 1964 Discharge, about 13,000 cfs June 6, 1908 (gage 
height, 154ft, at site 5 miles upstream and at datum then in use), from rating 
curve extended above 600 cfs on basis of velocity-area study 
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Mean discharge, in cubic feet per second, 1964, of Milk River near Del Bonita, Mont 

Day May June Day May June Day May June 

1 262 166 11. 331 1,030 21 222 209 
2 550 104 12 284 662 22 198 139 
3 l, 74{) 138 13 262 507 23 193 221 
4 1,350 141 14 234 458 24 166 172 
5 907 145 15 231 414 25 155 161 
6 496 127 16 198 680 26 127 153 
7 402 150 17 204 924 27 122 128 
8 345 3,380 18 265 544 28 141 126 
9 304 5, 780 19 231 343 29 234 125 

10 317 1,880 20 216 286 30 284 125 
31 204 - - - - -

Monthly mean discharge, in cubic feet per second 360 647 
Runoff, in inches l 28 2 22 
Runoff, in acre-feet 22,170 38,500 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date 

June 

Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage 
height charge height charge height 

7 0000 2 02 132 June 8 1500 5 70 3,800 June 9 1200 6 40 
1200 2 03 134 1800 5 85 4,180 1800 6 15 
1800 2 06 141 2100 6 50 6,000 2400 5 70 
2100 2 23 184 2330 9 00 17,300 
2400 2 53 275 2400 8 95 17,000 10 0600 5 32 

1200 5 00 
8 0300 2 70 331 9 0200 8 10 11,800 2400 4 50 

0600 2 80 366 0400 7 15 7,300 
1200 4 50 1,650 0600 6 80 5,900 

(137) 6-1330 Milk River at western crossing of international boundary 

(International gaging station) 

Dis-
charge 

4,600 
3,920 
2,910 

2,230 
1, 770 
1,180 

Location --Lat 49°00 130", long 112°32'40", in NEt sec l, T l, R 20 W , fourth merid
ian, on left bank half a mile north of international boundary, 22 miles upstream 
from North Milk River, and 23 miles southwest of Milk River, Alberta 

Drainage area --397 sq mi 

Gage-height record --Water-stage recorder graph 
topographic map) 

Altitude of gage is 3,820 ft (from 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 7,930 cfs 0600 hours June 9 (gage height, 9 77ft) 
1931 to May 1964 Discharge, 4,750 cfs June 18, 1948 (gage height, 683ft, 

at site 0 4 mile downstream and at datum then in use), from rating curve extended 
above 1,300 cfs 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 267 165' 11 346 915 21 217 284 
2 433 143 12 326 612 22 210 253 
3 1,180 125 13 270 510 23 190 23 
4 1,070 118 14 253 447 24 155 207 
5 939 121 15 246 424 25 134 178 

3 

6 527 121 16 204 471 26 123 15 5 
7 490 133 17 198 638 27 114 147 
8 438 927 18 217 554 28 114 138 
9 363 5,410 19 253 393 29 165 129 

10 372 1,980 20 213 398 30 273 12 
31 210 - - - - -

5 

Monthly mean discharge, in cubic feet per second 339 548 
Runoff, in inches 0 98 154 
Runoff, in acre-feet 20,850 32,64 0 
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964, of 
Milk River at western crossing of international boundary 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 7 0000 3 39 123 June 8 1700 5 59 1,400 June 10 0600 6 54 2,310 
1200 3 38 121 1900 5 57 1,380 1000 6 20 1,940 
1800 3 45 140 2100 5 76 1,550 1400 6 02 1,750 
2400 3 57 178 2400 6 30 2,080 1800 5 83 1,560 

2400 5 49 1,260 
8 0200 3 70 226 9 0100 6 49 2,290 

0600 4 16 443 0300 7 72 3,930 11 0600 5 15 988 
0700 4 12 420 0500 9 72 7,850 1200 5 00 881 
0900 4 31 519 0600 9 77 7,930 2400 4 74 718 
1100 4 80 790 1200 9 12 6,550 
1200 4 89 848 1700 8 40 5,110 
1400 5 30 1,150 2400 7 28 3,240 

(138) 6-1335 North Fork Milk River above St Mary Canal, near Browning, Mont 

(International gaging station) 

Location --Lat 48°59 1 , long 113°03 1 , in NEt sec 16, T 37 N , R 11 W , on left bank 
lt miles upstream from outlet of canal, 2 miles south of international boundary, 
and 29 miles north of Browning 

Drainage area --61 8 sq mi 

Gage-height record --Water-stage recorder graph 
topographic map) 

Altitude of gage is 4,220 ft (from 

Discharge record --Stage-dlscharge relation defined by current-meter measurements 
below 110 cfs and extended above on basis of slope-area measurement, made in 1953, 
at 2,120 cfs 

Maxima --June 1964 Discharge, 653 cfs 1500 hours June 8 (gage height, 4 91ft) 
-----1911 to May 1964 Discharge, 2,120 cfs Apr 22, 1953 (gage height, 7 55ft, 

from floodmarks ) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 40 6 17 8 11 46,2 46 2 21 22 4 33 4 
2 103 17 3 12 39 1 41 4 22 21 9 32 7 
3 176 16 8 13 36 2 43 0 23 20 3 30 6 
4 141 16 3 14 33 4 36 9 24 18 8 29 2 
5 92 9 16 3 15 29 2 44 6 25 18 8 28 6 
6 62 0 16 3 16 27 3 54 3 26 18 3 27 9 
7 74 0 22 6 17 27 3 57 0 27 17 8 27 9 
8 59 0 391 18 27 3 37 6 28 21 3 27 3 
9 50 7 148 19 24 8 34 8 29 23 0 27 3 

10 56 1 59 0 20 24 2 33 4 30 20 3 26 6 
31 18 8 - - - - -

Monthly mean discharge, in cubic feet per second 44 9 48 1 
Runoff, in i~ches 0 84 0 87 
Runoff, in acre -feet 2,760 2,860 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 7 0000 1 14 16 3 June 8 0900 3 43 296 June 9 0300 3 14 247 
1400 1 16 17 3 1200 4 23 468 0600 2 54 156 
2000 1 39 30 6 1500 4 91 653 1200 2 14 105 
2400 1 66 51 6 1800 4 78 614 1800 1 93 81 3 

2000 4 36 500 2400 1 82 70 0 
8 0200 1 90 76 0 2100 4 38 505 

0500 2 51 149 2300 4 68 585 
0700 3 12 242 2400 4 47 528 
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(139) 6-1340 North Milk River near international boundary 

(International gaging station) 
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Location --Lat 40°01 120", long 112°58 120", in SW~NE~ sec ll, T 1, R 23 W, fourth 
meridian, on left bank 1,500 ft upstream from highway bridge, It miles north of 
international boundary, 3 miles east of Whiskey Gap, Alberta, and ll miles south
east of Kimball, Alberta 

Drainage area --91 8 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage is 4,112 16ft above 
mean sea level (Geodetic Surveys of Canada datum) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 700 cfs and by slope-area measurement at 1,940 cfs 

Maxima --June 1964 Discharge, 1,940 cfs 1600 hours June 8 (gage height, 798ft) 
-----1909 to May 1964 Discharge, 2,950 cfs June 17, 1948 (gage height, 647ft, 

at site 1500 ft downstream and at datum then in use), from rating curve extended 
above 1,500 cfs 

Remarks --Since 1917, flow increased during irrigation season by water from St Mary 
---cana1 (see station 15) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 186 680 11 639 86 9 21 635 474 
2 314 680 12 631 60 0 22 639 470 
3 521 687 13 631 58 7 23 651 448 
4 578 691 14 623 51 7 24 660 470 
5 557 691 15 618 57 5 25 655 509 
6 561 696 16 614 70 1 26 651 497 
7 573 724 17 631 79 6 27 664 459 
8 586 1,360 18 614 50 6 28 676 423 
9 623 697 19 623 46 2 29 680 372 

10 627 172 20 623 118 30 676 353 
31 680 - - - - -

Monthly mean discharge, in cubic feet per second 601 408 
Runoff, in acre-feet 36,970 24,260 

Gage height in feet and discharge in cubic feet per second, at indicated time, 1964 

Gage Date Hour 
height 

June 7 0000 5 94 
1200 5 95 
1800 6 06 
2400 6 15 

8 ~~~~ ~ ;~ 

Dis- Gage Dis- Date Date Hour charge height charge 

696 June 8 1600 7 98 1,940 June 9 
700 2000 7 51 1,620 
751 2400 7 16 1,390 10 
799 

9 0600 6 37 934 
988 1200 5 68 605 

1 460 1800 5 18 412 

(140) 6-1345 Milk River at Milk River, Alberta 

(International gaging station) 

Hour Gage Dis-
height charge 

2400 4 78 287 

0600 4 47 206 
1200 4 23 153 
2400 4 00 111 

Location --Lat 49°09', long 112°05 1 , in SE~ sec 28, T 2, R 16 W , fourth meridian, on 
left bank 700ft downstream from highway bridge at Milk River, Alberta, and 
22 miles downstream from North Milk River 

Drainage area --1,036 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage is 3,402 78 ft above 
mean sea level (Geodetic Surveys of Canada datum) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 3,800 cfs and above on basis of logarithmic extens1on 

Maxima --June 1964 Discharge, 8,110 cfs 2300 hours June 9 (gage height, 10 40ft) 
1909 to May 1964 Discharge, 8,730 cfs May 22, 1927 (gage height, ll 41ft), 

from rating curve extended above 4,000 cfs on basis of area-velocity study of 
peak discharge 

Remarks --Since 1917, flow increased during 1rrigation season by water from St Mary 
Canal) 
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Mean discharge, in cubic feet per second, 1964, of Milk River at Milk River, Alberta 

Day May June Day May June Day May June 

l 524 877 11 1,020 1,540 21 865 483 
2 607 846 12 1,020 929 22 865 754 
3 1,360 827 13 969 725 23 865 719 
4 2,190 809 14 929 628 24 852 673 
5 2,290 803 15 910 569 25 833 673 
6 1,620 815 16 890 564 26 821 696 
7 1,390 840 17 858 707 27 809 667 
8 1,240 1,200 18 871 760 28 815 622 
9 1,080 4,560 19 890 569 29 846 585 

10 1,040 4,310 20 896 518 30 922 538 
31 948 - - - - -

Monthly mean discharge, in cubic feet per second 1,030 994 
Runoff, in acre-feet 63,540 59,120 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date 

June 8 

9 

Hour Gage Dis- Gage Dis- Gage 
height charge Date Hour 

height charge Date Hour 
height 

0000 3 37 884 June 9 1300 7 '30 4,210 June 10 0700 
0200 3 41 910 1400 7 89 4,920 0800 
0400 3 43 922 1600 8 50 5,650 1000 
1000 3 63 1,060 1800 9 10 6,420 1200 
1400 3 75 1,150 1900 9 75 7,260 1400 
2000 4 20 1,440 2300 10 40 8,110 2000 
2400 5 03 2,060 2400 10 30 7,980 2400 

0700 5 83 2,760 10 0200 9 95 7,520 11 0600 
0800 5 77 2,700 0400 9 53 6,980 1200 
0900 5 99 2,900 0500 9 25 6,620 1800 
1100 6 73 3,610 0600 8 77 5,990 2400 

(141) 6-1348 Van Cleeve Coulee tributary near Sunburst, Mont 

(Crest-stage station) 

8 22 
7 78 
7 15 
6 68 
6 31 
5 52 
5 18 

4 72 
4 30 
3 98 
3 80 

Dis-
charge 

5,310 
4,790 
4,040 
3,560 
3,200 
2,480 

,2,180 

1,810 
1,480 
1,240 
1,100 

Location --Lat 48°53 1 , long 111°49 1 , on north line of NEt sec 14, T 36 N , R 2 W , at 
culverts on county road, 3 7 miles east of interchange on Interstate Highway 15 at 
Sunburst 

Drainage area --10 8 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage is 3,350 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 0 5 cfs and by flow-through-culvert measurement at 35 cfs 

Maxima --June 1964 No flow 
-----1963 to May 1964 Discharge, 35 cfs May 3, 1964 (gage height, upstream gage, 

208ft, downstream gage, l 69ft) 

(142) 6-1350 Milk River at eastern crossing of international boundary 

(International gaging station) 

Location --Lat 48°59 1 50", long 110°35 130", in NEt sec 6, T 37 N , R 9 E , on right 
bank 500ft south of international boundary, 500ft downstream from Canada Coulee, 
30 miles north of Rudyard, Mont, and 37 miles south of Many Berries, Alberta 

Drainage area --2,588 sq mi 

Gage-height record --Water-stage recorder graph, except June 13-16 Graph recon
structed on bas1s of gage readings June 13, 14 Datum of gage is 2,698 4 ft above 
mean sea level (International Boundary Survey datum) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxirr.a --June 1964 
----s--71 ft) 

Discharge, 7,770 cfs 0600 to 0800 hours June 11 (gage height, 

1909 to May 1964 Discharge, 9,530 cfs Mar 31, 1952 (gage height, 9 34 ft), 
but may have been higher Mar 28, 1952 (gage height, 13 65 ft, backwater from ire) 

Remarks --Since 1917 flow increased during irrigat1on season by water from St Mary 
-----caDal 



) 

NORTHWESTERN MONTANA, JUNE 1964 

Mean discharge, in cubic feet per second, 1964, of Milk River at eastern crossing of 
international boundary 
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Day May June Day May June Day May June 

1 506 903 11 1,260 5,790 21 958 645 
2 567 941 12 1,230 2,220 22 965 545 
3 666 861 13 1,140 1,300 23 874 531 
4 2,170 843 14 1,130 974 24 867 650 
5 3,460 837 15 1,030 864 25 881 710 
6 2,830 825 16 980 752 26 839 660 
7 2,100 831 17 958 630 27 825 645 
8 1,650' 897 18 930 650 28 846 660 
9 1,120 19 895 720 29 818 640 

10 1,340 3,820 20 930 778 30 837 590 
1, 560 I 

31 849 - - - - -
Monthly mean discharge, in cubic feet per second 1,190 1,090 
Runoff, in acre -feet 73,170 65,120 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 10 0000 2 23 1,220 June 10 2400 
0400 2 29 1,260 

6 18 6, 760 June 11 2400 3 87 3,000 

0600 2 74 1,700 11 0600 6 71 7,770 12 0600 3 47 2,500 
0900 3 80 2,910 0800 6 71 7, 770 1200 3 23 2,220 
1200 4 56 3,990 1100 6 39 7,160 1800 2 88 1,840 
1800 5 60 5 700 1700 4 56 3 990 24\JO 2 66 1,620 

PEND OREILLE RIVER BASIN 

(143) Landers Fork above Copper Creek, near Lincoln, Mont 

(Miscellaneous site) 

Location --Lat 47°03 140", long 112°33'10", near north line of sec 13, T 15 N, R 8 W, 
4 miles upstream from Copper Creek and 10~ miles northeast of Lincoln 

Drainage area --78 0 sq mi 

Maximum --June 1964 Discharge, 5,120 cfs June 9, from slope-area measurement 

(144) Copper Creek near Lincoln, Mont 

(Miscellaneous site) 

Location --Lat 47 °01 1 00", long 112 °33 140 11
, in NW~ sec 36, T 15 N , R 8 W , half a 

mile above Landers Fork and 7 miles northeast of Lincoln 

Drainage area --40 8 sq mi 

Maximum --June 1964 Discharge, 803 cfs June 8, from contracted-opening measurement 

(145) 12-3355 Nevada Creek above reservoir, near Finn, Mont 

Location --Lat 46°46 130", long 112°45 120", near south line of sec 20, T 12 N, R 9 W, 
on right bank a quarter of a mile downstream from Gallagher Creek, 2 miles up
stream from Buffalo Creek, and 3 miles west of Finn 

Drainage area --116 sq mi 

Gage-height record --Water-stage recorder graph 
river-profile map) 

Altitude of gage is 4,660 ft (from 

Discharge record --Stage-discharge relation defined by current-meter measurements 

~--June 1964 Discharge, 524 cfs 1500 hours June 9 (gage height, 422ft) 
1939 to May 1964 Discharge, 1,800 cfs June 2, 1953 (gage height, 600ft, at 

site 1 mile downstream at different datum), from rating curve extended above 
400 cfs on basis of inflow-outflow study of Nevada Creek Reservoir, gage height, 
740ft May 29, 1953, at site l mile downstream at different datum (backwater from 
diversion dam) 
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Mean discharge, in cubic feet per second, 1964, of Nevada Creek above reservoir, near 
Finn, Mont 

Day May June Day May June Day May June 

1 88 211 11 100 374 21 380 124 
2 105 210 12 95 285 22 356 113 
3 68 206 13 107 228 23 271 99 
4 72 213 14 116 210 24 196 81 
5 170 214 15 116 207 25 161 64 
6 141 213 16 132 204 26 134 52 
7 129 240 17 178 187 27 131 56 
8 128 446 18 235 170 28 166 59 
9 107 512 19 250 148 29 267 55 

10 101 455 20 316 133 30 278 52 
31 230 - - - - -

Monthly mean discharge, in cubic feet per second 172 194 
Runoff, in inches 171 1 87 
Runoff, in acre-feet 10,560 11,550 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date 

June 7 

8 

Hour Gage Dis- Date Hour Gage Dis- Date Hour height charge height charge 

0000 3 42 235 June 8 0900 4 14 446 June 9 0400 
1200 3 32 220 1200 4 10 410 1500 
1800 3 43 237 1500 4 07 392 2400 
2400 3 90 320 1800 4 14 446 

2100 4 21 512 10 1200 
0300 4 17 473 2400 4 21 512 2400 
0600 4 17 473 

(146) 12-3380 North Fork Blackfoot River near Ovando, Mont 

(Gaging station, discontinued 1923) 

Gage Dis-
height charge 

4 21 512 
4 22 524 
4 19 491 

4 15 455 
4 11 419 

Location --Lat 47°03'00", long 112°59 100 11
, in NWtNWt sec 22, T 15 N , R 11 W , on 

left bank at Pitkin's ranch, ll miles northeast of Ovando Altitude of gage was 
4,270 ft (from topographic map) Gage and datum not recovered 

Drainage area --228 sq mi 

Discharge record --Peak discharge by slope-area measurement 

Maxima --June 1964 Discharge, 11,800 cfs June 8 
1921-23 Discharge observed, 2,900 cfs June 5, 1922 (gage height, 758ft) 
Flood of about May 22, l948,reached a stage of 90ft, from floodmarks (dis

charge, 4,380 cfs, from slope-area measurement) 

(147) 12-3398 Blackfoot River near Potomac, Mont 

Location --Lat 46°57'10", long 113°34 100", in NEtSWt sec 24, T 14 N , R 16 W , on 
right bank an eighth of a m1le upstream from Belmont Creek and 5 miles north of 
Potomac 

Dra1nage area --2,046 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage is 3,533 36 ft above 
mean sea level, datum of 1929 (levels by Bureau of Reclamation) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 D1scharge, 17,500 cfs 1500 hours June 10 (gage height, ll 33ft) 
-----1957 to May 1964 Discharge, 10,900 cfs June 15, 1959 (gage be1ght. 854ft) 
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Mean discharge, in cubic feet per second, 1964, of Blackfoot River near Potomac, Mont 

Day May June Day May June Day May June 

1 1, 710 6,660 11 2,440 14,800 21 7,790 5, 360 
2 2,120 6,470 12 2,570 11,800 22 8,110 4,920 
3 2,350 6,590 13 2,810 9,940 23 7,540 4,540 
4 2,330 7,190 14 3,060 8,850 24 6,950 4,500 
5 2,330 7,380 15 3,370 8,320 25 6,040 4,690 
6 2,330 7,460 16 3, 760 8,230 26 5,480 4, 710 
7 2,330 7,690 17 4,480 8,280 27 5,250 4,550 
8 2,250 9,290 18 5,270 7,560 28 5, 700 4,330 
9 2,200 13,700 19 5,880 6,760 29 6,440 4,070 

10 2,280 16,300 20 6,640 5, 980 30 6,550 3,820 
31 6,660 - - - - -

Monthly mean discharge, in cubic feet per second 4,355 7,490 
Runoff, in inches 2 45 4 08 
Runoff, in acre-feet 267,800 445,700 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour 

June 8 0000 
0600 
1200 
1900 
2400 

9 0400 
0700 
1100 
1500 

Gage Dis- Date Hour Gage Dis- Date height charge height charge 

6 96 7, 770 June 9 2400 10 09 14,500 June 11 
7 12 8,070 
7 61 8,980 10 0600 10 33 15,100 
8 51 10,800 0900 10 73 16,000 
8 69 11,200 1200 11 18 17,100 12 

1500 11 33 17,500 
9 15 12,300 1800 11 30 17,400 
9 82 13,800 2400 10 93 16,500 13 
9 90 14,000 

10 11 14 500 11 0600 10 62 15,700 

(148) 12-3399 West Twin Creek near Bonner, Mont 

(Crest-stage station) 

Hour 'Gage Dis-
height charge 

1200 10 24 14,800 
1800 9 83 13,900 
2400 9 40 12,900 

1200 8 92 11,800 
2400 8 41 10,600 

1200 8 14 10,000 
2400 7 78 9,160 

Location --Lat 46°55 1 , long 113°43 1 , in NWt sec 2, T 13 N , R 17 W , at bridge on 
State Highway 20, 8 miles east of Bonner 

Drainage area --7 47 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage is 3,410 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 80 cfs 

Maxima --June 1964 Discharge, about 150 cfs June 8 (gage height, 1 10ft) 
-----1959 to May 1964 Discharge, 128 cfs May 27, 1961 (gage height, 0 91ft) 

(149) 12-3400 Blackfoot River near Bonner, Mont 

Location --Lat 46 °53 1 S0 11
, long 113 °45 120 11

, near center of sec 9, T 13 N , R 17 W , 
on right bank 5 miles northeast of Bonner, 5 miles downstream from Union Creek, 
and 7 miles upstream from mouth 

Drainage area --2,290 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage is 3,344 76 ft above 
mean sea level, datum of 1929, supplementary adjustment of 1947 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 19,200 cfs 1400 hours June 10 (gage height, 10 89ft) 
1899-1901, 1903-5, 1940 to May 1964 Discharge, 18,300 cfs June 4, 1953 (gage 

height, 11 65 ft, from graph based on gage readings at site 1 3 miles downstream 
and at datum 21 82 ft lower) 
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Mean discharge in cubic feet per second, 1964, of Blackfoot River near Bonner, Mont 
' 

Day May June Day May June Day May June 

1 2,200 I 7,600 11 3,060 15,200 21 9,260 6,100 
2 2,640 7,460 12 3,200 12,000 22 9,290 5,680 
3 2,860 7' 750 13 3,510 10,200 23 8,400 5,290 
4 2,880 8,350 14 3,840 9,180 24 7,650 5,240 
5 2,820 8,430 15 4,180 8,690 25 6,750 5,420 
6 2,800 8,480 16 4,610 8,640 26 6,120 5,460 
7 2, 770 8, 720 17 5,420 8,820 27 5,840 5,350 
8 2,700 10,800 18 6,340 8,160 28 6,300 5,130 
9 2,680 16,400 19 7,010 7,340 29 7,120 4,680 

10 2,830 18,000 20 8,040 6,640 30 7,410 4,260 
31 7,530 - - - - -

Monthly mean discharge, in cubic feet per second 5,099 8,316 
Runoff, in inches 2 57 4 05 
Runoff, in acre-feet 313,500 494,800 

Gage height in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour 

June 8 0000 
0600 
1200 
1300 
1600 
1900 
2200 
2400 

9 0400 
0800 
1200 
1400 

Gage Dis- Gage Dis- Date Date Hour height charge height charge 

7 53 8,900 June 9 1600 10 50 17,900 June 11 
7 71 9,370 2400 10 14 16,700 
8 08 10,300 
8 16 10,600 10 0200 10 12 16,600 
8 47 11,400 0400 10 17 16,800 12 
8 88 12,600 0600 10,28 17,200 
9 10 13,300 1200 10 80 18,900 
9 13 13,400 1400 10 89 19,200 

1600 10 85 19,100 
9 35 14,100 1800 10 79 18,900 13 
9 98 16,100 2400 10 45 17,700 

10 46 17,800 
10 54 18,000 11 0600 10 00 16,200 

(150) 12-3402 Marshall Creek near Missoula, Mont 

(Crest-stage station) 

Hour Gage Dis-
height charge 

1200 9 67 15,100 
1800 9 36 14,100 
2400 9 07 13,200 

0600 8 83 12,500 
1200 8 63 11,900 
1800 8 45 11,400 
2400 8 25 10,800 

0600 8 12 10,500 
1200 8 02 10,200 
1800 7 91 9,890 
2400 7 78 9,550 

Location --Lat 46°53 1 , long 113°55 1 , in NWt sec 18, T 13 N , R 18 W , at culvert on 
Interstate Highway 90 and US Highways 10 and 12, 3 miles east of Missoula 

Drainage area --5 47 sq mi 

Gage-heifht record --Crest stages only 
graph c map) 

Altitude of gage is 3,310 ft (from topo-

Discharge record --Stagerdischarge relation defined by current-meter measurements 
below 25 cfs 

Maxima --June 1964 Discharge, 10 cfs June 8 (gage height, 0 28 ft) 
-----1959 to May 1964 Discharge, about 50 cfs May 21, 1964 (gage height, 105ft) 

(151) 12-3405 Clark Fork above Missoula, Mont 

Location --Lat 46°52 140", long 113°55 140", in NWtNWt sec 19, T 13 N , R 18 W , on 
right bank 3 miles downstream from Blackfoot River and 3 miles east of Missoula 

Drainage area --5,999 sq mi 

Gage-height record --Water-stage recorder graph 
topographic map) 

Altitude of gage is 3,230 ft (from 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 31,700 cfs 1800 hours, June 10, (gage height, 
-----r3"35 ft) 

1929 to May 1964 Discharge, 31,500 cfs, May 23, 1948 (gage height, 13 07 ft) 
Flood in June 1908 reached a discharge of about 48,000 cfs (furnished by The 

Montana Power Co ) 

Remarks --Flood stages not affected by regulation of powerplant at Bonner 
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Mean discharge, in cubic feet per second, 1964, of Clark Fork above Missoula, Mont 

Day May June Day May June Day May June 

1 5,040 13,200 11 6,250 27,500 21 15,000 12,800 
2 5,560 13,000 12 6,140 21,900 22 15,300 12,100 
3 5,800 13,400 13 6,420 18,500 23 14,200 11,300 
4 5, 700 14,200 14 6,870 16,500 24 12,600 10,800 
5 5,480 14,400 15 7,390 15,700 25 11,300 10,800 
6 5,660 14,500 16 8,080 15,400 26 10,300 10,900 
7 5, 760 15,100 17 9,400 16,000 27 11,200 10,900 
8 5,600 18,900 18 10,800 16,000 28 10,700 10,500 
9 5,520 27,400 19 11,400 14,500 29 12,600 9, 750 

10 5,840 30,500 20 12,900 13,700 30 13,500 8,800 
31 13,300 - - - - -

Monthly mean discharge, in cubic feet per second 9,084 15,300 
Runoff, in acre-feet 558,600 910,300 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 7 0000 8 86 14,700 June 9 2400 12 69 29,200 June 11 1800 11 82 25,800 
1200 8 93 15,000 2400 11 42 24,200 
2400 9 15 15,800 10 0300 12 65 29,000 

0600 12 71 29,200 12 0600 11 09 22,900 
8 0600 9 41 16,700 1200 13 11 30,800 1200 10 74 21,600 

1200 9 82 18,200 15001 13 26 31,300 1800 10 62 21,100 
1800 10 49 20,700 1800 13 35 31,700 2400 10 28 19,900 
2400 11 32 23,900 2100 13 28 31,400 

2400 13 36 31,700 13 1200 9 89 18,400 
9 0600 11 64 25,100 2400 9 54 17,200 

1200 12 47 28,300 11 06001 12 64 29,000 
1800 12 80 29,600 1200 12 24 27,400 

(152) 12-3410 Rattlesnake Creek at Missoula, Mont 

Location --Lat 46°52 120", long 113°59 100", in SWtNEt sec 22, T 13 N , R 19 W , on 
upstream side of Vine Street Bridge in Missoula, half a mile upstream from mouth 

Drainage area --79 7 sq mi 

Gage-height record --Once-daily wire-weight gage readings 
3,220 ft (from topographic map) 

Altitude of gage is 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 
----rD""l5 ft) 

Discharge observed, 1,830 cfs 1820 hours June 8 (gage height, 

1899, 1958 to May 1964 
height,6 25ft, site and 

Discharge known, 2,400 
4 miles upstream 

Discharge observed, 2,050 cfs June 18, 1899 (gage 
datum then in use) 
cfs June 6, 1948,from flow-over-dam measurement at site 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 173 690 11 170 770 21 1,200 580 
2 200 770 12 185 690 22 855 580 
3 176 828 13 295 706 23 510 615 
4 161 855 14 290 706 24 340 666 
5 161 770 15 295 770 25 315 650 
6 123 770 16 340 770 26 290 636 
7 128 770 17 810 770 27 375 580 
8 135 1,590 18 855 730 28 706 510 
9 142 1,480 19 960 650 29 690 390 

10 170 900 20 980 706 30 510 290 
31 492 - - - - -

Monthly mean discharge, in cublc feet per second 420 740 
Runoff, in inches 6 08 10 35 
Runoff, in acre -feet 25,850 44,000 
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(153) 12-3530 Clark Fork below Missoula, Mont 

Location --Lat 46°52' ,10", long 114°07 130", in NEtSEt sec 21, T 13 N , R 20 W , on 
right bank l mile downstream from Bitterroot River and 5 miles west of Missoula 

Drainage area --9,003 sq mi 

Gage-height record --Water stage recorder graph 
topographic map) 

Altitude of gage is 3,090 ft (from 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 50,100 cfs 2100 hours, June 10 (gage height, 11 45ft) 
-----1929 to May 1964 Discharge, 52,800 cfs May 23, 1948 (gage height, 12 08 ft) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 7,190 25,200 11 8,860 45,600 21 27,600 25,900 
2 8,320 25,800 12 9,250 37,400 22 28,700 24,300 
3 8,660 27,400 13 9,830 32,200 23 25,700 22,600 
4 8,320 28,700 14 11,100 29,900 24 22,000 22,300 
5 7,840 28,100 15 11,900 29,500 25 19,300 23,400 
6 7,720 28,600 16 13,300 29,800 26 17' 600 24,800 
7 7,600 30,500 17 16,100 30,900 27 17,000 25,100 
8 7,310 34,800 18 19,500 31,200 28 19,200 24,000 
9 7,340 45,000 19 21,100 28,700 29 24,100 21,700 

10 7,810 49,100 20 23,900 27,800 30 26,900 18,800 
31 25,800 - - - - -

Monthly mean discharge, in cubic feet per second 15,380 29' 320 
Runoff, in acre-feet 945,800 1,744,000 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour 

Jtlne 7 0000 
0600 
1200 
1800 
2400 

8 0600 
1200 
1800 
2400 

Gage Dis- Date Hour Gage Dis- Date 
height charge height charge 

8 48 29,600 June 9 0600 10 34 41,600 June 11 
8 58 30,100 1200 10 77 44,800 
8 66 30,600 1600 11 22 48,300 
8 68 30,700 2000 11 33 49,100 
8 82 31,500 2400 11 33 49' 100 

12 
9 04 32,800 10 0900 11 24 48,400 
9 29 34,400 1200 11 30 48,900 
9 62 36,600 1800 11 38 49,500 13 

10 03 39' 200 2100 11 45 50,100 
2400 11 40 49,700 

(154) 12-3534 Nigger Gulch near Alberton, Mont 

(Crest-stage gage) 

Hour Gage Dis-
height charge 

0600 11 21 48,200 
1200 10 91 45,600 
1800 10 61 43,000 
2400 10 41 41,200 

1200 9 94 37,300 
2400 9 53 34,000 

1200 9 21 32,000 
2400 9 03 30,800 

Location --Lat 47°01 1 , long 114°32 1 , in NWt sec 33, T 15 N , R 23 W , at culvert on 
county road, 2 6 miles west of Alberton 

Drainage area --8 02 sq mi 

Gage-height record --Crest-stages only 
graphic map) 

Altitude of gage is 3,000 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 67 cfs June 9 (gage height, l 01 ft) 
-----1959 to May 1964 Discharge, 50 cfs May 21, 1964 (gage height, 0 82 ft) 
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(155) 12-3538 Thompson Creek near Superior, Mont 

(Crest-stage station) 
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Location --Lat 47°12 1 , long 114°55 1 , in SWt sec 28, T 17 N , R 26 W , lt miles west 
of Superior 

Drainage area --12 2 sq mi 

Gage-hei~ht record --Crest stages only 
graph c map) 

Altitude of gage is 2,710 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 72 cfs June 8 (gage height, 0 40ft) 
-----1961 to May 1964 Discharge, 85 cfs Apr 24, 1962 (gage height, 0 82 ft) 

(156) 12-3538 5 East Fork Timber Creek near Haugan, Mont 

(Crest-stage station) 

Location --Lat 47°25 1 , long 115°25 1 , in NE~ sec 16, T 19 N , R 30 W , at culvert on 
county road 2 miles north of Haugan 

Drainage area --2 72 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage is 3,350 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 32 cfs June 8 (gage height, 0 71 ft) 
-----1961 to May 1964 Discharge, 45 cfs Apr 15, 1962 (gage height, 0 82ft), 

gage height, 0 87ft May 21, 1964 

(157) 12-3540 St Regis River near St Regis, Mont 

Location --Lat 47°17 150", long 115°07 120", in NE~ sec 26, T 18 N , R 28 W , on left 
bank at county road bridge, 500ft upstream from Little Joe Creek, lt miles west 
of St Regis, and 1t miles upstream from mouth 

Drainage area --303 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage is 2,645 00 ft above 
mean sea level, datum of 1929 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 5,120 cfs 2200 hours June 8 (gage height, 6 16 ft) 
-----1910-17, 1958 to May 1964 Discharge observed, 7,740 cfs May 28, 1917 (gage 

height, 865ft at site 2 miles upstream and at datum then in use) 
Flood of about Dec 20, 1933, reached a stage of about 14 5 ft, from informa

tion by local residents (discharge unknown) Flood of May 19, 1954, reached a 
discharge of about 11,000 cfs (gage height, 9 4 ft), from rating curve extended 
above 5,100 cfs ' 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 940 3,660 11 •••• 1,290 2,130 21 3, 750 1,220 
2 950 3,240 12 1,400 2,380 22 2,780 1,160 
3 880 3,160 13 1,620 2,220 23 ... 2,040 1,140 
4 789 2,910 14 1,590 2,130 24 1, 700 1,200 
5 729 2,600 15 1,590 2,010 25 1,520 1,180 
6 671 2,800 16 1,840 2,020 26 1,480 1,100 
7 663 2,820 17 2,560 1,820 27 1,470 1,060 
8 712 4,150 18 2,700 1,620 28, 2,000 950 
9 900 4,420 19 3,000 1,430 29 2,860 861 

10 1,190 3,460 20 3,440 1,290 30 • 2,400 816 
31 2, 980 - - - - -

Monthly mean discharge, in cubic feet per second 1,740 2,099 
Runoff, in inches 6,62 7 73 
Runoff, in acre-feet 107,000 124,900 

249-795 0 - 67 - 15 
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964, of 
St Regis River near St Regis, Mont 

Gage Dis- Gage Dis- Gage Dis-Date Hour 
height charge Date Hour 

height charge Date Hour height charge 

June 8 0000 4 78 2,790 June 8 1800 6 01 4,850 June 9 2400 
0300 4 82 2,850 2000 6 08 4, 970 
0400 4 90 2,970 2100 6 09 4, 990 10 0600 
0600 5 10 3,270 2200 6 16 5,120 1200 
0900 5 40 3, 770 2400 6 14 5,090 1400 
1200 5 83 4, 520 1800 
1400 5 96 4,760 9 0600 5 97 4,780 2100 
1500 6 05 4,920 1200 5 71 4,320 2400 
1700 6 06 4,940 1800 5 56 4,060 

(158) 12-3541 North Fork Little Joe Creek near St Regis, Mont 

(Crest-stage station) 

5 50 3,960 

5 35 3,720 
5 15 3,400 
5 03 3,220 
4 98 3,150 
5 03 3,220 
5 02 3,210 

Location --Lat 47°16', long 115°09 1 , in SWtSEt sec 34, T 18 N , R 28 W , at bridge 
on county road, 3 miles southwest of St Regis 

Drainage area --14 7 sq mi 

Gage-heiyht record --Crest stages only 
graph c map) 

Altitude of gage is 2,850 ft (from topo-

Discharge record --Stage-discharge relation. defined by current-meter measurements 

Maxima --June 1964 Discharge, 212 cfs June 8 (gage height, 191ft) 
-----1960 to May 1964 Discharge, 185 cfs May 26, 1961 (gage height, 1 88 ft) 

(159) 12-3545 Clark Fork at St Regis, Mont 

Location --Lat 47°18 105 11
, long ll5°05 115 11

, in center of SWt sec 19, T 18 N, R 27 W, 
on left bank at St Regis, half a mile downstream from St Regis River 

Drainage area --10,709 sq mi 

Gage-height record --Water-stage recorder graph 
(river-profile map) 

Altitude of gage is 2,600 ft 

Discharge record --Stage-dlscharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 60,900 cfs 1200 hours June 10' (gage height, 18 54 ft) 
-----1910 to May 1964 Discharge, 68,900 cfs May 24, 1948 (gage height, 19 96ft, 

from graph based on gage readings) 

Remarks --Many diversions above station 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 8,350 34,500 11 11,500 59,700 21 36,300 33,500 
2 9,980 35,400 12 12,700 52,200 22 38,000 31,200 
3 10,900 37,100 13 13,700 45,400 23 35,200 29,400 
4 10,700 38,500 14 14,800 40,900 24 30,600 28,400 
5 10,200 38,500 15 16,100 39,000 25 26,600 28,700 
6 9, 710 38,400 16 17,700 38,900 26 24,100 29,700 
7 9,630 39,800 17 21,100 38,900 27 22,500 30,400 
8 9,500 45,300 18 25,500 39,500 28 24,200 29,800 
9 9,630 53,700 19 29,100 37,600 29 28,800 27,800 

10 10,400 60,000 20 32,100 34,700 30 33,800 24,300 
31 35,000 - - - - -

Monthly mean discharge, in cubic feet per second 20,270 38,040 
Runoff, in acre-feet 1,246,000 2,264,000 
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964, of 
Clark Fork at St Regis, Mont 

Date Hour 

June 7 0000 
0600 
1200 
1800 
2400 

8 0600 
1200 
1800 
2400 

9 0600 

Gage Dis-
Date Hour Gage Dis- Gage 

height charge height charge Date Hour 
height 

15 04 38,700 June 9 1200 17 55 54,000 June 11 1400 
15 19 39,600 1800 17 80 55,700 1800 
15 23 39' 900 2400 18 05 57,400 2400 
15 26 40,100 
15 35 40,600 10 0400 18 28 59,100 12 0600 

0800 18 45 60,200 1200 
15 63 42,300 1200 18 54 60,900 1800 
16 21 45,800 1800 18 48 60,500 2400 
16 59 48,000 2400 18 44 60,200 
16 88 49,800 13 0600 

11 0400 18 45 60,200 1200 
17 19 51,600 0800 18 50 60,600 2400 

(160) 12-3550 Flathead River at Flathead, British Columbia 

(International gaging station) 

18 44 
18 34 
17 98 

17 59 
17 23 
16 92 
16 61 

16 43 
16 11 
15 68 

Dis-
charge 

60,200 
59,500 
57,000 

54,200 
51,900 
50,000 
48,200 

47,100 
45,200 
42,600 

Location --Lat 49°00 114", long 114°28 145", on left bank at highway bridge, 0 2 mile 
north of internatlonal boundary, 0 2 mile northwest of Flathead, British 
Columbia, and 7 miles northwest of Trail Creek, Mont 

Drainage area --450 sq mi, approximately 

Gage-height record --Water-stage recorder graph 
(from topographic map) 

Altitude of gage is 3,980 ft 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 8,000 cfs and by slope-area measurement at 16,300 cfs 

Maxima --June 1964 Discharge, 16,300 cfs 2315 hours June 8 (gage height, 80ft, 
---rrGm recorder graph, 8 6 ft,from floodmarks) 

1929 to May 1964 Discharge, 14,600 cfs May 23, 1948 (gage height, 9 l ft, 
from floodmark) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 1,100 6,080 11 3,330 6, 710 21 8,220 3,290 
2 1,290 6,330 12 3,350 6,510 22 5, 650 3,210 
3 2,270 6,410 13 3,910 5,780 23 3, 980 3,320 
4 2,850 7,260 14 4,150 5,550 24 3,370 3, 540 
5 2,560 6,540 15 3,730 5,010 25 3,000 3,400 
6 2,160 6,830 16 3,840 4,740 26 3,080 3,200 
7 1,930 6,440 17 4, 630 4,640 27 3, 760 3,060 
8 2,060 11,900 18 5,310 4,040 28 4, 770 2,780 
9 2,470 13,500 19 6,050 3, 710 29 5,050 2,440 

10 3,350 8,450 20 6,970 3, 580 30 5,480 2,320 
31 5,780 - - - - -

Monthly mean discharge, in cubic feet per second 3,850 5,350 
Runoff, in inches 9 87 13 27 
Runoff, in acre -feet 236,900 318,500 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage D1s-
height charge height charge height charge 

June 7 0000 4 76 6,310 June 8 1200 6 75 12,100 June 9 0300 7 83 15,700 
0500 4 64 6,000 1500 7 30 14,000 0400 7 58 14,900 
1200 4 78 6,360 1700 7 50 14,600 0530 7 39 14,300 
1800 4 88 6,620 1800 7 80 15,600 0800 7 70 15,300 
2400 5 12 7,260 2000 7 88 15,900 1200 7 40 14,300 

2200 7 80 15,600 1500 7 02 13,000 
8 0300 5 37 7,940 2315 a8 00 16,300 1800 6 65 11,800 

0600 5 60 8,590 2400 7 88 15,900 2100 6 38 11,000 
0900 6 06 9,960 2400 6 08 10,000 

a Gage height, 8 6 ft, from f1oodmark 
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(161) Trail Creek near Polebridge, Mont 

(Miscellaneous site) 

Location --Lat 48 °55 1 , long 114 °25 1, in center of S~ sec 35, T 37 N , R 22 W , 1t miles 
upstream from mouth and 12 miles northwest of Polebridge 

Drainage area --64 6 sq mi 

Maximum --June 1964 Discharge, 2,100 cfs June 8, from slope-area measurement 

(162) Bowman Creek near Polebridge, Mont 

(Miscellaneous site) 

Location --Lat 48°50 1 , long 114°12 1 , in NEt sec 5, T 35 N , R 20 W , at outlet of 
Bowman Lake, 6 miles northeast of Polebridge 

Drainage area --44 0 sq mi 

Maximum --June 1964 Discharge, 2,780 cfs June 8, from slope-area measurement 

(163) Big Creek at Big Cree¥ ranger station, near West Glacier, Mont 

(Miscellaneous site) 

Location --Lat 48°36 1 , long 114°10 1 , in sec 21, T 33 N , R 20 W , at Big Creek 
ranger station, 500ft upstream from road, a quarter of a mile upstream from 
mouth, 1St miles northeast of Whitefish, and 11 miles northwest of West Glacier 

Drainage area --84 2 sq mi 

~ --June 1964 Discharge, 2,130 cfs June 8, from slope-area measurement 

(164) 12-3555 Flathead River near Columbia Falls, Mont 

Location --Lat 48 °29 140", long 114 °07 140", near center of wt sec 35, T 32 N , R 20 W , 
on right bank 1t miles downstream from Canyon Creek, 3f miles upstream from 
Middle Fork, and 9 miles northeast of Columbia Falls 

Drainage area --1,548 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage is 3,145 59 ft above 
mean sea level, datum of 1929, supplementary adjustment of 1947 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 37,000 cfs and by slope-area measurement at 69,100 cfs 

Maxima --J~e 1964 
---rr0m floodmarks) 

Discharge, 69,100 cfs 0900 hours June 9 (gage height, 18 60ft, 

1910-17, 1929 to May 1964 Discharge, 31,500 cfs May 21, 1954 (gage height, 
12 25ft, at site 2t miles downstream and at daturn then in use) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 3,360 14,800 11 9,510 24,800 21 19,600 11,200 
2 3,890 15,700 12 9,180 21,000 22 18,400 10,700 
3 5,180 16,400 13 9,990 19,400 23 13,200 10,800 
4 7,890 17,800 14 10,900 18,600 24 10,600 11,700 
5 8,180 17,800 15 10,100 17,900 25 9,270 12,200 
6 8,210 16,900 16 9,750 16,500 26 8,550 11,500 
7 7,060 17,200 17 11,100 16,100 27 8,830 11,000 
8 6,930 26,500 18 13,400 14,500 28 11,000 10,100 
9 7,320 58,000 19 15,000 13,000 29 12,800 8,860 

10 8,690 37,100 20 16,900 12,000 30 13,500 7,870 
31 14,000 - - - - -

Monthly mean discharge, in cubic feet per second .LU 1 4UU l.f ,26U 
Runoff, in inches 7 74 12 44 
Runoff, in acre-feet 639,300 1,027,000 
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964, of 
Flathead River near Columbia Falls, Mont 

Gage Dis- Gage Dis- Date Hour Gage Dis-
Date Hour Date Hour height charge height charge height charge 

June 7 0000 8 78 16,400 June 8 2400 14 25 41,500 June 10 1200 13 44 37,200 
1200 9 00 17,200 1800 12 45 32,200 
1800 9 10 17,600 9 0300 15 84 51,000 2400 11 77 28,800 
2400 9 27 18,200 0500 17 00 58,000 

0900 18 60 69,100 11 0600 11 28 26,400 
8 0400 9 50 19,100 1200 18 44 68,000 1200 10 75 24,000 

0600 9 67 19,700 1400 17 72 62,900 1800 10 64 23,600 
0800 9 92 20,700 1800 16 65 55,900 2400 10 25 22,000 
1000 10 22 21,900 2100 16 16 53,000 
1200 10 67 23,700 2400 15 51 49,100 12 1200 9 92 20,700 
1600 11 93 29,600 2400 9 92 20,700 
2000 13 25 36,200 10 0600 14 03 40,200 

• 
(165) 12-3557 Middle Fork Flathead River near Essex, Mont 

(Gaging station, discontinued 1961) 

Location --Lat 48°10 1 20 11
, long 113°32 140", near center sec 19, T 28 N , R 15 W , on 

right bank a quarter of a mile downstream from Spruce Park Cabin (destroyed in 
flood), 1 mile downstream from Charlie Creek, and 7t miles southeast of Essex 
Altitude of gage was 3,130 ft (from river-profile map) 

Drainage area --408 sq mi 

Maxima --June 1964 Discharge, 57,900 cfs June 8, from slope-area measurement 
-----1957-61 Discharge, 10,500 cfs June 6, 1959 (gage height, 11 32 ft) 

(166) 12-3560 Skyland Creek near Essex, Mont 

(Gaging station, partial-record station beginning 1959) 

Location --Lat 48°17 130 11
, long 113°23 110", in SEtNWt sec 9, T 29 N , Rl4 W , on left 

bank 150 ft upstream from mouth and 10 miles east of Essex 

Drainage area --8 09 sq mi 

Gage-height record --Water-stage recorder graph, except maximum stage obtained from 
high-water mark in gage house Datum of gage is 4,835 83 ft above mean sea level, 
datum of 1929 (Corps of Eng1neers bench mark) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 240 cis Discharge for 1964 determined by slope-area measurement 

Maxima --June 1964 Discharge, 3,580 cfs 1500 hours June 8 (gage height, 9 55 ft, 
---rr0m high-water mark in well) 

1946-52, 1954, 1959 to May 1964 Discharge, 284 cfs May 22, 1948 (gage 
height, 2 15 ft) 

(167) 12-3565 Bear Creek near Essex, Mont 

(Gaging station, discontinued 1952) 

Location --Lat 48°16 150 11
, long 113°25 130", in SEtNWt sec 18, T 29 N , R 14 W , on 

right bank 1 mile downstream from Autumn Creek and 8t miles northeast of Essex 

Drainage area --20 7 sq mi 

Gage-height record --High-water marks at gage site Datum of gage is 4,484,14 ft 
above mean sea level (Corps of Engineers bench mark) 

Discharge record --Peak discharge by slope-area measurement 

Discharge, 8,380 cfs June 8 (gage height, about 7 2 ft, from Maxima --June 1964 
----ri"Oodmarks ) 

1946-52 Discharge, 696 cfs May 22, 1948 (gage height, 3 01 ft) 
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(168) 12-3570 Middle Fork Flathead River at Essex, Mont 

Location --Lat 48°16 130", long 113°36 110", m NEtSWt sec -14, T 29 N , R 16 W , on 
right bank 0 6 mile upstream from Ole Creek, 0 7 mile southeast of Essex, and 
4 mlles downstream from Bear Creek 

Drainage area --510 sq mi 

Gage-helght record --Water-stage recorder graph, except May 14, to June 30 Datum 
of gage is 3,721 93ft above mean sea level, datum of 1929, supplementary adJust
ment of 1947 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 12,000 cfs and by slope-area measurements at 75,300 cfs Discharges May 14 
to June 13 estimated on basis of four discharge measurements, weather records, 
and records for station near West Glacier 

Maxima --June 1964 Discharge, 75,300 cfs about 1830 hours June 8 (gage height, 
~7 ft, from floodmark) • 

1939-53, 1956 to May 1964 Discharge, 14,500 cfs May 22, 1948 (gage height, 
10 95 ft, from partly estimated gage-helght record) 

Flood ln May 1954 reached a stage of 12 7 ft (discharge, 18,000 cfs, from 
rating curve extended above 12,000 cfs) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day 

1 2,010 
2 2,070 
3 1,860 
4 1,740 
5 1,660 
6 1,510 
7 1,380 
8 1,390 
9 1,620 

10 2,220 

Monthly mean discharge, 
Runoff, in inches 
Runoff, in acre -feet 

6,900 11 2,560 9,200 21 
7,200 12 2,610 6,300 22 
7,600 13 3,080 5,900 23 
8,600 14 3, 700 5,600 24 
7,900 15 3,600 5,400 25 
8,100 16 3,800 5, 200 26 
7,900 17 5,000 5,100 27 

23,000 18 6,200 4,400 28 
37' 000 19 6,600 3,900 29 
14,500 20 7,900 3, 600 30 

31 

in cubic feet per second 

(169) Essex Creek at Essex, Mont 

(Mlscellaneous site) 

May June 

9,210 3,300 
6, 660 3, 200 
5, 600 3,300 
4,500 4,000 
4,000 4,300 
3,800 3, 700 
4,000 3,500 
5, 700 3, 200 
7,200 2,600 
7,100 2,400 
6,800 - - - - -

4,099 7,227 
9 27 15 81 

252,100 430,000 

Location --Lat 48°16 1 , long 113°37 1 , in wt sec 15, T 29 N , R 16 W , 300 ft upstream 
from Great Northern Railroad bridge, half a mile southwest of Essex, and 1 mile 
upstream from mouth 

Drainage area --10 5 sq mi 

Maximum --June 1964 Discharge, 2,760 cfs June 8, from slope-area measurement 

(170) Park Creek near Essex, Mont 

(Miscellaneous site) 

Location --Lat 48°18 150", long 113°36 1 20 11
, in sw-& sec 35, T 30 N , R 16 w , half a 

mile upstream from mouth and 2t miles north of Essex 

Drainage area --39 4 sq mi 

Maximum --June 1964 Discharge, 7,180 cfs June 8, from slope-area measurement 
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(171) Wahoo Creek near West Glacier, Mont 

(Miscellaneous site) 
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Locat10n --Lat 48°25 1 30 11
, long 113°47 115'', in SEt sec 20, T 31 N , R 17 W , at 

culvert on old US Highway 2, 10 miles southeast of West Glacier and 13 miles 
northwest of Essex 

Dra1nage area --105 sq mi 

Maximum --June 1964 Discharge, 161 cfs June 8, from flow-through-culvert 
-measurement 

(172) 12-3573 Moccasin Creek near West Glac1er, Mont 

(Crest-stage stat1on) 

Location --Lat 48°29 1 , long 113°51 1 , 1n SEt sec 35, T 32 N , R 18 W , at culvert on 
U S Highway 2, 6t miles east of West Glacier 

Drainage area --1 97 sq mi 

Gage-height record --Crest stages only 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 70 cfs 

Maxima.--June 1964 Discharge unknown, but evidence 1ndicates the flow to be more 
---rK:an 10,000 cfs 

1959 to May 1964 D1scharge, 120 cfs June 3, 1960 (gage height, 1 29 ft), 
gage height, 143ft May 27, 1961 

(173) Ousel Creek near West Glacier, Mont 

(Miscellaneous site) 

Location --Lat 48°29'50 11
, long 113P53'10 11

, in NWt sec 34, T 32 N , R 18 W , about 
1,000 ft upstream from US Highway 2, 4t miles east of West Glacier 

Drainage area --2 92 sq mi 

Maximum --June 1964 Discharge, 4,160 cfs June 8, from slope-area measurement 

(174) 12-3574 M1ddle Fork Flathead R1ver tributary at West Glacier, Mont 

(Crest-stage station) 

Location --Lat 48°30 1 , long 113°58 1 , in NEt sec 36, T 32 N , R 19 W , at culvert on 
0 S Highway 2, 0 9 mile east of West Glacier 

Drainage area --0 10 sq mi 

Gage-height record --Crest stages only 

Discharge record --Stage-discharge relation defined by area-velocity est1mate 

Maxima --June 1964 Discharge, about 8 cfs June 8 (gage height, 0 32 ft) 
-----1960 to May 1964 Discharge, 3 cfs Apr 3, 1960 (gage height, 0 27ft) 

(175) McDonald Creek above Lake McDonald, near West Glacier, Mont 

(M1scellaneous site) 

Location --Lat 48°38'10 11
, long 113°52 1 00 11

, in NEtNEt sec 11, T 33 N , R 18 W , at 
mouth of canyon, downstream from McDonald Falls, and 10 miles north of West 
Glacier 

Dra1nage area --109 sq mi 

Maximum --June 1964 Discharge, 21,200 cfs June 8, from slope-area measurement 
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(176) 12-3585 Middle Fork Flathead River near West Glacier, Mont 

Location --Lat 48 °29 '50", long 114 °00 '30'', in SWtNEt sec 34, T 32 N , R 19 W , on 
left bank three-quarters of a mile downstream from McDonald Creek, lt miles west 
of West Glacier (formerly Belton), and 3~ miles upstream from mouth 

Drainage area --1,128 sq mi 

Gage-height record --Water-stage recorder graph except 1500 hours June 8 to 1900 
hours June 12, for which graph was reconstructed on basis of floodmarks for peak 
and several observed stage readings Altitude of gage is 3,130 ft (from river
profile map) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 35,000 cfs and extended above on basis of flood-volume hydrographic 
comparison 

Maxima --June 1964 Discharge, about 140,000 cfs 0030 hours June 9 (gage height, 
36 46 ft, from floodmarks) 

1939 to May 1964 Discharge, 34,500 cfs May 20, 1954 (gage height, 13 01 ft) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 3,810 15,400 11 6, 730 26,400 21 19,400 11,100 
2 3,850 15,900 12 6,700 21,000 22 16,000 10,700 
3 3,880 16,900 13 7,490 19,600 23 12,100 11,100 
4 3,880 19,200 14 8,080 18,800 24 9,860 13,300 
5 5,050 17,600 15 7,840 18,000 25 8,630 14,200 
6 4,830 18,000 16 8,260 17,500 26 8,230 12,300 
7 4,510 17,500 17 10,900 17,000 27 8, 690 11,600 
8 4,420 50,300 18 13,500 14,800 28 12,300 10,700 
9 4,730 92,700 19 14,300 13,100 29 15,600 9,280 

10 5,820 41,600 20 17,100 12,000 30 15,500 8,470 
31 14,800 - - - - -

Monthly mean discharge, in cubic feet per second 9,251 19,870 
Runoff, in inches 9 46 19 65 
Runoff, in acre-feet 568,800 1,182,000 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage 
height 

June 7 0000 7 97 
0600 7 96 
1200 8 00 

l~ggl 
8 00 
8 15 

8 0600 8 94 
1000 10 50 
1200112 54 
1500 16 44 
1800 22 7 

Dis- Date Hour Gage. Dis- Date charge height charge 

17,400 June 8 2000 27 1 96,500 June 10 
17,400 2200 31 8 119,000 
17,500 2400 36 1 139,000 
17,500 
18,000 9 0030 36 46 1140,000 

0200 35 5 136,000 11 
20,900 0600 30 2 112,000 
26,700 1200 25 3 87,400 
32,400 1800 21 9 70,000 12 
44,400 2400 19 4 57,000 
74,100 

(177) Bruce Creek near Hungry Horse, Mont 

(Miscellaneous site) 

Hour Gage Dis-
height charge 

0600 17 2 47,200 
1200 15 3 40,400 
1800 13 5 34,800 
2400 119 30,800 

1200 10 3 26,000 
2400 9 5 23,000 

1200 9 0 21,200 
2400 8 33 18,700 

Location --Lat 47°54 140", long 113°32 130", in NEtSWtSEt sec 19, T 25 N , R 15 W , 
0 4 mile downstream from Addition Creek, l~ miles upstream from mouth, and 
41 miles southeast of Hungry Horse 

Drainage area --16 0 sq mi 

Maximum --June 1964 Discharge, 988 cfs June 8, from slope-area measurement 
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(178) 12-3590 South Fork Flathead River at Spotted Bear ranger station, 
near Hungry Horse, Mont 

Location --Lat 47°55'20", long 113°31 125", in SEtSWt sec 17, T 25 N , R 15 W , on 
left bank 600ft south of Spotted Bear ranger station, 1,000 ft upstream from 
Spotted Bear River, and 40 miles southeast of Hungry Horse 

Drainage area --958 sq mi 

Gage-height record --Water-stage recorder graph 
river-profile map) 

Altitude of gage is 3,670 ft (from 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 18,000 cfs and by slope-area measurement at 36,700 cfs 

Maxima --June 1964 Discharge, 36,700 cfs 2200 hours June 8 (gage height, 18 96ft, 
---rn-gage well, 19 5 ft,from outside floodmarks) 

1948-57, 1959 to May 1964 Discharge, 21,200 cfs June 2, 1956 (gage height, 
12 52 ft), gage height, 12 75 ft May 20, 1954 

Flood of about May 22, 1948, reached a stage of 14 00 ft, from outside flood
marks (discharge, 22,000 cfs, by slope-area measurement of peak flow) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 2,960 9,000 11 2,860 12,700 21 13,600 7,660 
2 2,970 9,990 12 3,100 10,800 22 10,100 7,060 
3 2,690 11,500 13 • 3,860 10,800 23 7,310 7' 640 
4 2,420 13,000 14 4,250 11,200 24 6,090 9,380 
5 2,270 11,400 15 4,460 11,500 25 5,590 10,500 
6 2,130 11,800 16 5,460 12,100 26 5,540 9,620 
7 1,980 11,800 17 8,030 12,300 27 6,070 8,870 
8 1,960 25,000 18 8,980 11,300 28 8,560 8, 280 
9 2,080 29,500 19 9,930 9,860 29 9,290 6,660 

10 2,490 18,400 20 12,200 8,650 30 8,690 5,850 
31 8,410 - - - - -

Monthly mean discharge, in cubic feet per second 5,688 11,470 
Runoff, in inches. .... ... 6 85 13 36 
Runoff, in acre-feet ... 349,700 682,600 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour height charge height charge 

June 7 0000 8 58 11,500 June 8 2400 18 80 36,500 June 10 1200 
1200 8 66 11,700 1800 
2400 8 90 12,200 9 0200 18 28 35,400 2400 

0500 17 46 33,700 
8 0400 9 40 13,400 0800 16 79 32,100 11 0600 

0800 10 68 16, EOO 1200 15 81 29,700 1200 
1200 14 05 25,200 1600 14 69 26,900 2400 
1500 16 69 31,900 2000 13 71 24,300 
1800 18 22 35,300 2400 13 06 22,700 12 1200 
2000 18 80 36,500 2400 
2200 alB 96 36,700 10 0600 12 18 20,400 

a 19 5 ft,from floodmark 

(179) 12-3595 Spotted Bear River near Hungry Horse, Mont 

(Gaging station, discontinued 1956) 

Gage Dis-
height charge 

11 31 18,200 
10 54 16,200 

9 87 14,600 

9 42 13,500 
9 24 13,000 
8 19 10,600 

8 34 10,900 
8 27 10,800 

Location --Lat 47°55 140", long 113 °31 '10 11
, near center of sec 17, T 25 N , R 15 W , 

on left bank a third of a mile upstream from mouth and 40 miles southeast of 
Hungry Horse 

Drainage area --184 sq mi 

Gage-height record --High-water marks at gage site 
(from river-profile map) 

Altitude of gage is 3,690 ft 

Discharge record --Peak discharge by slope-area measurement 

Maxima --June 1964 Discharge, 20,200 cfs June 8 (gage height, 14 29ft, from high
---wafer mark in well, 14 47ft, from high-water profile) 

1948-56 Discharge, 5,480 cfs May 20, 1954 (gage height, 740ft) 
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(180) 12-3598 South Fork Flathead River above Twin Creek, 
near Hungry Horse, Mont 

(Miscellaneous site, gaging station since October 1964) 

Location --Lat 47°58 145", long 113°33 150", in SE-~SWtSEt sec 25, T 26 N , R 16 W , on 
left bank 1,000 ft downstream from Tin Creek, a quarter of a mile upstream from 
Twin Creek, and 36 miles southeast of Hungry Horse 

Dralnage area --1,160 sq mi 

Gage-height record --High-water marks at gage site 
(from river-profile map) 

Altitude of gage is 3,580 ft 

Discharge record --Peak discharge by slope-area measurement 

Maximum --June 1964 Discharge, 50,900 cfs June 8 {gage height, 20 87ft, from high
water profile, at gage established in October 1964) 

(181) 12-3600 Twin Creek near Hungry Horse, Mont 

(Gaging station, reestablished September 1964) 

Location --Lat 47°59 110", long 113°33 130", in Et sec 25, T 26 N , R 16 W , on left 
bank 300ft upstream from road bridge, 0 l mile upstream from mquth, and 36 miles 
southeast of Hun'gry Horse 

Drainage area --47 6 sq mi (revised) 

Gage-height record --High-water marks at gage site 
(from river-profile map) 

Altitude of gage is 3,610 ft 

Discharge record --Peak discharge by slope-area measurement 

Maxima --June 1964 Discharge, 5,830 cfs June 8 (gage height, 12 34 ft, from high
---water mark in well, 13 l ft, from high-water profile, at gage reactivated in 

September 1964) 
1948-56 Discharge, 2,790 cfs May 19, 1954 (gage height, 833ft), from 

rating curve extended above 1,000 cfs on basis of slope-area measurements at gage 
height of 8 l ft 

(182) 12-3605 Lower Twin Creek near Hungry Horse, Mont 

(Gaging station, discontinued 1956) 

Location --Lat 47°59 140", long 113°33'20", in SEt sec 24, T 26 N, R 16 W, on left 
bank half a mile upstream from mouth and 35 miles southeast of Hungry Horse 
Gaging station destroyed by flood Altitude of gage was 3,630 ft (from river
profile map) 

Drainage area --22 2 sq mi (revised) 

Maxima --June 1964 Discharge, 5,110 cfs June 8, from slope-area measurement 
1948-56 Discharge, 1,200 cfs about May 22, 1948 {gage height, 525ft, from 

floodmark), from slope-area measurement 

(183) 12-3606 Soldier Creek near Hungry Horse, Mont 

(Miscellaneous site, gaging station since September 1964) 

Locdtion --Lat 47°59 130", long 113°34'55 11
, in NEt sec 26, T 26 N , R 16 W , on left 

bank 200 ft upstream from culverts on west shore road and 35 miles southeast of 
Hungry Horse 

Drainage area --4 77 sq mi 

Gage-height record --High-water marks at gage site 
(from river-proflle map) 

Altitude of gage is 3,640 ft 

Discharge record --Peak discha~ge by flow-through-culvert measurement 

Maximum --June 1964 Discharge, 206 cfs June 8 (gage height, 57ft, from high
water profile at gage established in September 1964) 
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(184) 12-3610 Sullivan Creek near Hungry Horse, Mont 

Location --Lat 48°01 145'', long 113°42 110", in wt sec 12, T 26 N, R 17 w, on left 
bank a quarter of a mile downstream from Quintonkon Creek, l mile upstream from 
Hungry Horse Reservoir flow line, and 30 miles southeast of Hungry Horse 

Drainage area --71 3 sq mi 

Gage-height record --Water-stage recorder graph 
topographic map) 

Altitude of gage is 3,740 ft (from 

Discharge record --Stage-discharge relation def1ned by current-meter measurements 
below 1,300 cfs and by slope-area measurement at 5,020 cfs 

Maxima --June 1964 Discharge, 5,020 cfs 1830 hours June 8 (gage height, 7 21 ft in 
gage well, 83ft from outside floodmarks) 

1948-56, 1959 to May 1964 Discharge, 2,750 cfs May 19, 1954 (gage height, 
5 29 ft) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 470 1,220 11 640 1,200 21 1,430 716 
2 426 1,260 12 658 1,060 22 980 716 
3 356 1,340 13 752 1,080 23 726 788 
4 329 1,310 14 688 1,120 24 b34 910 
5 375 1,220 15 726 1,070 25 598 847 
6 338 1,260 16 876 1,080 26 634 704 
7 316 1,230 17 1,190 1,030 27 778 626 
8 347 3, 260 18 1,290 875 28 1,170 540 
9 442 2, 780 19 1,340 808 29 1,220 475 

10 640 1,580 20 1,470 756 30 1,110 445 
31 1,100 - - - - -

Monthly mean discharge, in cubic feet per second 776 1,110 
Runoff, in inches 12 54 17 37 
Runoff, in acre-feet 47,700 66,060 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date 
height charge height charge 

June 7 0000 3 96 1,250 June 8 1600 6 90 4,600 June 9 
1200 3 87 1,180 1830 a 7 21 5,020 
2400 4 04 1,310 2000 6 98 4,650 10 

2400 6 63 4,120 
8 0600 4 38 1,630 

0900 5 35 2,690 9 0600 5 98 3,170 11 
1200 6 12 3,640 1200 5 52 2,550 
1400 54 4,160 1800 5 33 2,310 

a 8 3 ft from f1oodmark 

(185) Logan Creek near Hungry Horse, Mont 

(Miscellaneous site) 

Hour Gage Dis-
height charge 

2400 5,10 2,030 

1200 4 57 1,470 
2400 4 44 1,350 

],200 4 26 1,190 
2400 4 13 1,080 

Location --Lat 48°08'35 11
, long 113°42'35 11

, in SWi-NEi-SE-~· sec 35, T 28 N, R 17 W, 
downstream from culvert on east shore road, a third of a mile upstream from 
Hungry Horse Reservoir flow line, and 23 miles southeast of Hungry Horse 

Drainage area --5 18 sq mi 

Maximum --June 1964 Discharge, 2,310 cfs June 8, from slope-area measurement 
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(186) 12-3615 Graves Creek near Hungry Horse, Mont 

(Gaging station, reestablished October 1964) 

Location --Lat 48°07 130 11
, long 113°49'10 11

, in SEt sec 1, T 27 N, R 18 W, on left 
bank 500 ft upstream from Hungry Horse Reservoir flow line and 22 miles southeast 
of Hungry Horse 

Drainage area --27 0 sq mi 

Gage-height record --High-water marks at gage site 
(from topographic map) 

Altitude of gage is 3,600 ft 

Discharge record --Peak discharge by slope-area measurement 

Maxima --June 1964 Discharge, 2,710 cfs June 8 (gage height, 5 83 ft, from high
water mark in well, 70ft, from high-water profile, at gage reactivated 
October 1964) 

1948-56 Discharge, 1,520 cfs June 22, 1950 (gage height, 5 70 ft, at site 
2t miles downstream and at datum then in use) 

(187) 12-3618 8 Wounded Buck Creek near Hungry Horse, Mont 

(Miscellaneous site, gaging station since October 1964) 

Location --Lat 48°16'40 11
, long 113°56'10", in SWtSWtNWt sec 17, T 29 N, R 18 w, on 

right bank 50ft upstream from culvert on west shore road, 800ft upstream from 
Hungry Horse Reservoir flow line, and 9 miles southeast of Hungry Horse 

Drainage area --13 6 sq mi 

Gage-height record --High-water marks at gage site 
(f'rom topographic map) 

Altitude of gage is 3,580 ft 

Discharge record --Peak discharge defined by flow-through-culvert measurement 

Maximum --June 1964 Discharge, 706 cfs June 8 (gage height, 108ft, from high
---water marks, at gage established in October 1964) 

(188) 12-3619 6 Emery Creek near Hungry Horse, Mont 

(Miscellaneous site, gaging station since September 1964) 

Location --Lat 48°21'30 11
, long 113°55 135", in NEtSEtSWt sec 17, T 30 N , R 18 W , on 

left bank on east shore road, 500ft upstream from Hungry Horse Reservoir flow 
line and 6 miles southeast of Hungry Horse 

Drainage area --26 4 sq mi 

Gage-height record --High-water marks at gage site 
(from topographic map) 

Altitude of gage is 3,580 ft 

Discharge record --Stage-discharge relation defined by slope-area measurement 

Maximum --June 1964 Discharge, 832 cfs June 8 (gage height, 339ft from high
---water profile, at gage established September 1964) 
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(189) 12-3620 Hungry Horse Reservoir near Hungry Horse, Mont 

Location --Lat 48°20'30 11
, long 114°00 1 50 11

, in NK~NEtNWt sec 27, T 30 N , R 19 W , in 
block 14 of Hungry Horse Dam, 3 miles southeast of Hungry Horse 

Drainage area --1,654 sq mi 

Gage-hei~ht record --Water-stage recorder graph Midnight readings only, except 
June -10, when hourly readings were furnished Datum of gage is at mean sea 
level (levels by Bureau of Reclamation) 

Dischar~e record --Inflow computed from change in contents corrected for outflow, 
for he times indicated 

Maxima --June 1964 Contents observed, 3,429,000 acre-ft 2400 hours June 30 (ele
---vation, 3,560 03 ft) Rate of inflow, 78,000 cfs 2100 hours June 8 

1951 to May 1964 Contents observed, 3,461,000 acre-ft July 3, 4, 1955 (ele
vation, 3,561 40 ft) 

Remarks --Reservoir formed by concrete dam, construction began in 1948, completed in 
---r952 Storage began Sept 21, 1951 Usable ca~acity, 3,428,000 acre-ft between 

elevations 3,560 (controlled spillway elevation) and 3,196 ft Dead storage, 
40,140 acre-ft below elevation 3,196 ft Minimum operating level, 3,336 ft for 
on-site power generation (usable contents, 445,900 acre-ft) Water is stored 
for power production, flood control, irrigation, and recreation Figures given 
herein represent usable contents 

Cooperation --Elevations furnished by Bureau of Reclamation 

Elevation, in feet, and contents, in acre-feet, at 2400 hours and daily computed inflow, in 
cubic feet per second on indicated day 1964 

Day May June 

Elevation Contents Inflow Elevation Contents Inflow 

1 3,489 62 2,011,000 I ,350 3,520 85 2,577,000 17,900 
2 3,490 05 2,018,000 8,170 3, 522 48 2,609,000 19,200 
3 3,490 32 2,022,000 6,970 3,524 27 2,645,000 20,900 
4 3,490 53 2,026,000 6,460 3,526 24 2,685,000 23,200 
5 3,490 75 2,030,000 6,540 3,527 95 2,719,000 20,300 

6 3,490 89 2,032,000 5,850 3,529 70 2,756,000 21,500 
7 3,491 03 2,034,000 5,470 3,531 45 2,792,000 21,600 
8 3,491 30 2,039,000 5,560 3,536 37 2,896,000 55,400 
9 3,491 49 2,042,000 6,030 3,541 34 3,003,000 55,600 

10 3,491 85 2,048,000 7,460 3,544 27 3,067,000 32,800 

11 3,492 30 2,055, 000 8,370 3,546 43 3,115,000 24,700 
12 3,493 03 2,067,000 8,580 3,548.22 3, 155,000 20,800 
13 3,493 98 2,083,000 9,410 3,549 98 3,196,000 20,900 
14 3,494 92 2,099,000 9,800 3,551 76 3,236,000 21,200 
15 3,495 89 2,115,000 10,100 3,553 53 3, 277,000 21,000 

16 3,497 10 2,136,000 12,200 3,555 28 3,318,000 21,900 
17 3,498 78 2,165,000 16,600 3,556 85 3,355,000 21,100 
18 3, 500 63 2,197,000 17,800 3,557 88 3,378,000 18,000 
19 3,502 62 2,232,000 19,700 3,558 53 3,394,000 16,200 
20 3,504 96 2,274,000 23,400 3, 558 95 3,404,000 14,700 

21 3,507 40 2, 319,000 25,600 3,559 13 3,408,000 13,700 
22 3,509 09 2, 351,000 18,800 3,559 20 3,410,000 12,900 
23 3,510 22 2,372,000 13,800 3,559 33 3,413,000 13,600 
24 3,511 10 2,389,000 11,400 3,559 72 3,422,000 16,600 
25 3,511 87 2,404,000 10,400 3,560 00 3,428,000 18,000 

26 3,512 65 2,418,000 10,500 3, 559 90 3,426,000 15,800 
27 3,513 55 2,435,000 11,600 3,559 88 3,425,000 14,400 
28 3,515 00 2,463,000 16,900 3,559 92 3,426,000 13,700 
29 3,516 56 2,493,000 18,300 3, 559,87 3,425,000 11,100 
30 3,517 98 2,521,000 16,800 3,560 03 3, 429 J 000 9,770 
31 3,519 37 2, 547,000 16,500 - - -

Change in contents - +544,000 - - +882,000 -
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Elevation, in feet, and computed inflow, in cubic feet per second, at indicated time, 1964, 
of Hungry Horse Reservoir near Hungry Horse, Mont 

Date Hour Elevation In !low Date Hour Elevation Inflow 

June 8 0000 3,531 45 23,000 June 9 0900 3,538 53 58,000 
0300 3,531 68 27,000 1200 3,539 17 55,300 
0600 3,532 01 34,500 1500 3,539 79 51,000 
0900 3,532 45 48,000 1800 3,540 31 47,500 
1200 3,533 06 60,300 2100 3,540 81 43,000 
1500 3,533 77 69,200 2400 3,541 34 40,500 
1800 3,534 60 76,500 
2100 3,535 44 78,000 10 0600 3,542 18 34,500 
2400 3,536 37 76,300 1200 3,542 92 6.;,000 

1800 3,543 62 29,500 
9 0300 3,537 15 70,500 2400 3, 544 27 28,000 

0600 3,537 87 61,000 

(190) 12-3625 South Fork Flathead River near Columbia, Falls, Mont 

Location --Lat 48°21 1 30 11
, long 114°02'15 11

, in SWtSEtSWt sec 16, T 30 N , R 19 W , on 
right bank 1t miles downstream from Hungry Horse Dam, 3t miles upstream from 
mouth, and 7 miles east of Columbia Falls 

Drainage area --1,663 sq mi 

Gage-height record --Digital-recorder tape punched at 15-minute intervals Datum of 
gage is 3,040 0 ft above mean sea level (levels by Bureau of Reclamat1on) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 18,000 cfs 2345 hours June 25 and 0915 hours June 26 
---rgage height, 13 34 ft) 

1910-16, 1923 to May 1964 Discharge observed, 46,200 cfs June 19, 1916 (gage 
height, 166ft, at site 3 miles downstream and at datum then in use), from 
rating curve extended above 20,000 cfs 

Remarks --Flow regulated since Sept 21, 1951, by Hungry Horse Reservoir (see 
---sta:'tion 189) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May 

1 3,560 3,000 11 4,590 498 21 2,940 
2 4,680 2,990 12 2,340 508 22 2,960 
3 4,660 3,000 13 1, 750 509 23 2,990 
4 4,660 3,010 14 1,760 514 24 2,970 
5 4,660 3,020 15 1,770 506 25 2,990 
6 4,650 3,030 16 1,770 1,080 26 2,980 
7 4, 290 3,040 17 1, 790 2,880 27 3,010 
8 3,390 3,120 18 1,810 6,010 28 3,030 
9 4,500 1,640 19 1,820 8,380 29 3,030 

10 4,560 641 20 2,180 9,660 30 3,020 

June 

11,600 
12,100 
12,100 
12,100 
14,800 
17,000 
14,600 
13,200 
11,700 

7,900 
31 3,040 - - - - -

Monthly mean discharge, in cubic feet per second 3,166 6,138 
Runoff, in acre-feet 194,700 365,200 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

Tune 7 0000 6 25 2,980 June 8 2400 6 41 3,180 June 10 1200 3 50 500 
1200 6 28 3,020 2400 3 48 492 
2400 6 30 3,040 9 1000 6 32 3,070 

1200 3 60 542 11 1200 3 47 488 
8 1200 6 36 3,120 2400 3 57 529 2400 3 52 508 
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(191) 12-3630 Flathead River at Columbia Falls, Mont 

Location --Lat 48°21 150 11
, long 114°11 110 11

, in NW;}SE;} sec 17, T 30 N , R 20 W , on 
right bank 200 ft downstream from county bridge at Columbia Falls and 5 miles 
downstream from South Fork 

Drainage area --4,464 sq mi 

Gage-height record --Digital-recorder tape punched at 15-minute intervals except 
2320 hours June 8 to 2030 hours June 9, for which partly estimated graph was 
drawn Datum of gage is 2,977 67ft above mean sea level, datum of 1929, supple
mentary adjustment of 1947 (levels by Corps of Engineers) 

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 95,000 cfs and by slope-area measurement at 176,000 cfs 

Maxima --June 1964 Discharge, 176,000 cfs 0500 hours June 9 (gage height, 25 58ft, 
from floodmarks in gage house) 

1922-23, 1928 to May 1964 Discharge, 102,000 cfs May 23, 1948 (gage height, 
19 08 ft) 

Flood of June 1894 reached a stage of 22 7ft, from floodmarks (discharge, 
142,000 cfs, revised, from rating curve extended above 95,000 cfs on basis of 
slope-area measurement of peak flow in 1964) 

Remarks --South Fork Flathead River, which contributes about one-third of flow, com
---pletely regulated by Hungry Horse Reservoir since Sept 21, 1951 (see station 189) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 10,700 33,700 11 21,800 56,600 21 42,600 36,800 
2 13,700 35,200 12 19,400 46,500 22 39' 100 36,300 
3 14,800 36,700 13. 20,000 43,300 23 29,800 36,500 
4 17,800 40,700 14 21,800 40,900 24 24,200 39' 200 
5 18,600 39,400 15 20,900 39,600 25 21,100 42,900 
6 18,300 39,500 16 20,700 38,600 26 20,500 43,200 
7 17,000 39' 100 17 24,200 39,000 27 20,000 39,800 
8 15,800 64,400 18 29,300 38,600 28 25,700 36,600 
9 17,000 158,000 19 31,800 37' 600 29 31,800 32,800 

10 19,600 90,100 20 36,500 36,800 30 32,700 26,900 
31 32,300 - - - - -

Monthly mean discharge, in cubic feet per second 23,530 45,510 
Runoff, in acre-feet 1,447,000 2,708,000 

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964 

Date Hour Gage 
height 

June 7 0000 11 70 
1200 11 56 
1800 11 58 
2400 11 70 

8 0400 11 94 
0800 12 49 
1200 13 52 
1500 14 77 
1800 16 53 
2100 19 20 
2400 22 20 

Dis- Date Hour Gage Dis- Date charge height charge 

39,800 June 9 0300 25 00 169,000 June 10 
38,800 0500 25 58 176,000 
39,000 0700 25 50 175,000 
39,800 1000 25 20 171,000 11 

1300 24 80 166,000 
41,300 1600 24 10 158,000 
44,900 2000 22 60 141,000 
52,000 2400 20 
61,800 

95 128,000 12 

78,100 10 0400 19 50 108,000 
105,000 0800 18 40 96,800 
137 '000 1200 17 45 87,300 

(192) 12-3639 Rock Creek near Olney, Mont 

(Crest-stage station) 

Hour Gage Dis-
height charge 

1800 16 43 77 '100 
2400 15 30 66,400 

0800 14 38 58,600 
1600 13 70 53,400 
2400 13 15 49,400 

1200 12 63 45,800 
2400 12 50 45,000 

Location --Lat 48°37', long 114°39', in NW;} sec 24, T 33 N , R 24 W , at culvert on 
U S Highway 93, 6 miles northwest of Olney 

Drainage area --6 18 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage is 3,240 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, ll cfs June 8 (gage height, 0 81ft) 
-----1961 to May 1964 Discharge, 25 cfs May 2, 1964 (gage height, l 29ft) 
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(193) 12-3650 Stillwater River near Whitefish, Mont 

(Gaging station, discontinued 1950) 

Location --Lat 48 °19 1 10", long 114 °231 OO", in NE~SW~ sec 34, T 30 N , R 22 W , on 
right bank 600ft downstream from highway bridge, 7 miles southwest of Whitefish, 
and 10 miles upstream from Whitefish Creek 

Drainage area --524 sq mi 

Gage-height record --High-water marks at gage site 
(by barometer) 

Altitude of gage is 2,950 ft 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Discharge, 1,480 cfs about June 9 (gage height, 10 98 ft, from Maxima --June 1964 
--riOodmarks) 

1930-50 
floodmark) 

,Discharge, 4,330 cfs May 26, 1948 (gage height, 20 90ft, from 

(194) 12-3660 Whitefish River near Kalispell, Mont 

(Gaging station, discontinued 1950, formerly published as Whitefish Creek) 

Location --Lat 48°19 110", long 114°16130", in SE~NW~ sec 34, T 30 N , R 21 W , on 
left bank 8 miles upstream from mouth and 8 miles north of Kalispell 

Drainage area --170 sq mi 

Gage-height record --High-water marks at gage site Datum of gage is 2,969 52ft 
above mean sea level, datum of 1929, supplementary adjustment of 1947 (levels by 
Corps of Engineers) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 
--riOodmarks) 

Discharge, 1,400 cfs about June 9 (gage height, 368ft, from 

1928-50 Discharge, 1,290 cfs May 30, 1948 (gage height, 4 41 ft), gage 
height, 4 45 ft June 26, 1950 

(195) Swan River at Stroms Store, near Condon, Mont 

(Miscellaneous site, published as i
1at Rumble Creek" in 1948) 

Location --Lat 47°311, long 113°421, near center of sec l, T 20 N , R 17 W , half a 
mile downstream from Cooney Creek, three-quarters of a mile upstream from Glacier 
Creek, three-quarters of a mile southeast of Stroms Store, and 3~ miles southeast 
of Condon 

Drainage area --146 sq mi 

Maxima --June 1964 Discharge, 1,670 cfs June 8, from slope-area measurement 
-----1948 Discharge, 1,350 cfs May 24, from slope-area measurement 

(196) 12-3700 Swan River near Bigfork, Mont 

Location --Lat 48°01 130", long 113°58140 11
, in SE~SW~ sec 11, T 26 N , R 19 W , on 

left bank at outlet of Swan Lake, 1,000 ft downstream from Johnson Creek and 
5 miles southeast of Bigfork 

Drainage area --671 sq mi 

Gage-height record --Water-stage recorder graph, except 1800 hours June 9 to 1900 
hours June 11, for which graph was reconstructed on basis of high-water marks 
Datum of gage is 3,062 6 ft above mean sea level, datum of 1929 (from river
profile survey) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 8,100 cfs about 1200 hours June 10 (gage height, 
~8 ft, from floodmarks) 

1922 to May 1964 Discharge, 8,400 cfs May 24, 1948 (gage height, 7 12 ft, 
from graph based on gage readings) 
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Mean discharge in cubic feet per second 1964 of Swan River near Bigfork Mont 
' ' 

Day May June Day May June Day May June 

1 1,300 3,410 11 1,930 7,560 21. 3, 770 3,980 
2 1,560 3,500 12 2,000 6,560 22 4,290 3,680 
3 1,770 3, 700 13 2,040 5, 760 23 4,270 3,460 
4 1,900 4,080 14 2,110 5,280 24 3,810 3,430 
5 2,000 4,480 15 2,170 5,060 25 3,280 3,610 
6 2,000 4,610 16 2,230 4,900 26 2,910 3,930 
7 1,970 4,690 17 2,350 4,880 27 2,620 4,040 
8 1,900 5,220 18 2,630 4,840 28 2,600 4,000 
9 1,860 6,860 19 2,980 4,650 29 2,860 3,850 

10 1,860 8,020 20 3,340 4,320 30 3,190 3,610 
31 3,350 - - - - -

Monthly mean discharge, in cut c feet per second 2,544 4,666 
Runoff, in inches 4 37 7 76 
Runoff, in acre-feet 156,400 277' 600 

Gage height in feet and discharge in cubic feet per second at indicated time 1964 , , 
' 

, 
' 

Gage Dis- Gage Dis- Gage Dis-Date Hour 
height charge Date Hour 

height charge Date Hour 
height charge 

June 8 0000 5 38 
0600 5 47 
1200 5 61 
1800 5 74 
2400 5 88 

9 0600 6 06 

4,760 June 9 1200 6 37 6,890 June 10 
4,940 1800 672 7,520 
5,220 2400 6 88 7,880 11 
5,480 
5, 760 10 0600 6 96 8,050 

1200 6 98 8,100 
6,220 1800 6 95 8,030 12 

(197) 12-3705 Dayton Creek near Proctor, Mont 
(Crest-stage station) 

2400 6 89 7,900 

1200 6 75 7,590 
1800 6 68 7,440 
2400 6 42 7,000 

1200 6 26 6,560 
2400 6 05 6 120 

Location --Lat 47°55', long 114°20 1 , in NW~ sec 20, T 25 N , R 21 W , at culvert on 
county road, 2t miles northwest of Proctor 

Drainage area --20 9 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage is 3,350 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 30 cfs and by flow-through-culvert measurements at 51 cfs and 93 cfs 

Maxima --June 1964 Discharge, 29 cfs June 8 (gage height, 106ft) 
-----1959 to May 1964 Discharge, 93 cfs May 27, 1961 (gage height, 3 00 ft) 

(198) 12-3709 Teepee Creek near Polson, Mont 
(Crest-stage station) 

Location --Lat 47°49 1 , long 114°01 1 , in SW~ sec 23, T 24 N , R 19 W , at culvert on 
State Highway 35, and 11 miles northeast of Polson 

Drainage area --2 55 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage is 2,920 ft (from topo-

Discharge record --Peak discharge by flow-through-culvert measurement 

Maxima --June 1964 Discharge, 44 cfs June 8 (gage height, 2 15ft) 
-----1960 to May 1964 Discharge, 22 cfs June 2, 1961 (gage height, 0 90 ft) 

(199) 12-3711 Hell Roaring Creek near Polson, Mont 
(Gaging station, discontinued 1932, crest-stage station beginning 1960) 

Location --Lat 47°42', long 114°03', in NW~ sec 4, T 22 N , R 19 W , at powerhouse, 
sf miles east of Polson 

Drainage area --6 41 sq mi 

Gage-height record --Crest stages only Altitude of gage is 3,150 ft (by barometer) 

Discharge record --Peak discharge defined by slope-area measurement 

Maxima --June 1964 Discharge, 98 cfs June 8 (gage height, 1 73ft) 
-----1917-32, 1948, 1960 to May 1964 Discharge observed, 104 cfs June 9, 1917 

(gage height, 24ft, site and datum then in use) 

249-795 0 - 67 - 16 
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(200) 12-3715 Flathead Lake at Somers, Mont 
(Previously published as 12-3710) 

Location --Lat 48°04'30", long 114°13 130 11
, in SEtNEt sec 26, T 27 N, R 21 W, at 

steamboat dock at Somers 

Drainage area --7,086 sq mi 

Gage-height record --Water-stage recorder graph adJusted to compensate for changes 
in elevation indicated by the lake gage-at outlet at Polson Datum of gage is at 
mean sea level (Somers datum) Subtract l 00 ft to convert Somers datum to datum 
of 1929, supplemental adjustment of 1947 

Discharge record --Inflow determined from change in contents adJUSted for outflow at 
Polson 

Maxima --June 1964 Contents, 1,952,000 acre-ft 1230 hours June 12 (elevation, 
~94 27 ft) Rate of inflow, 128,000 cfs 0600 hours June 10 

1g09 to May 1964 Contents, 2,208,000 acre-ft June 19, 1933 (elevation, 
2,896 26ft) 

Lake reached an elevation of 2,900 ft during flood in June 1894 

Remarks --Natural storage in Flathead Lake increased by construction of Kerr Dam 
~les downstream from natural 1ahe outlet, storage began Apr 11, 1938 Usable 

capacity, 1,791,000 acre-ft at controlled spillway elevation (2,893 ft) Dead 
storage unknown below 2,878 ft (elevation of natural outlet) Minimum operating 
level, 2,883 ft for on-site power generation (usable contents, 572,300 acre-ft) 
Water is used for power production, flood control, recreation, and irrigation 
F1gures given herein represent usable contents 

Elevation, in feet, at 2400 hours, adjusted change ~n contents, in equivalent cubic feet per 
second, and computed inflow, ~n cubic feet per second, on indicated day 1964 

May June 

Day Adjusted Adjusted 
Elevation change in Inflow Elevation change in Inflow 

contents contents 
1 2,884 78 +3, 900 13,900 2,891 22 +5,600 38,900 
2 2,884 97 +7,300 17,100 2,891 40 +10,000 44,300 
3 2,885 12 +10,800 17,400 2,891 48 +6, 300 43_,000 
4 2,885 25 +7' 900 20,000 2,891 58 +5,600 47,800 
5 2,885 37 +9, 100 21,200 2,891 67 +5,600 50,100 

6 2,885 53 +9, 100 21,600 2, 891 77 +6,300 49,800 
7 2,885 63 +7,300 20,600 2,891 88 +7,500 51,500 
8 2,885 77 +8,500 20,800 2,892 10 +15, 100 64,800 
9 2,885 91 +8,500 19' 300 2,892 81 +43,800 97,200 

10 2, 886 11 +14,000 21,900 2,893 78 +60,300 119,000 

11 2,886 30 +11,600 24,500 2,894 19 +26,800 89,500 
12 2,886 48 +11,000 24,000 2,894 23 +3,200 67,500 
13 2,886 67 +ll' 600 23,500 2,894 12 -7' 100 57,000 
14 2,886 87 +12,100 24,500 2,893 97 -10,300 52,800 
15 2,887 11 +14,100 26,500 2,893 78 -10,800 51,600 

16 2,887 33 +12,600 24,000 2,893 64 -9,500 51,800 
17 2,887 65 +20,100 27,400 2,893 47 -12,100 48,100 
18 2,887 98 +20, 700 31,700 2,893 30 -10,200 48,700 
19 2,888 46 +29, 200 38,200 2,893 15 -9,500 48,500 
20 2,888 98 +31,300 40,300 2,892 96 -12,100 44,900 

21 2,889 42 , 27,300 43,500 2,892 80 -10,800 45,100 
22 2,889 74 +19,800 49,500 2,892 71 -5,700 42,200 
23 2,889 83 +5,600 41,100 2,892 93 +14,000 41,300 
24 2,889 80 -1,000 33,300 2,893 06 +8,300 45,100 
25 2,889 85 +3,000 29,400 2,892 97 -4,400 48,900 

26 2,890 01 +11,100 27,900 2,892 95 -1,900 50,000 
27 2,890 18 +10,600 24,600 2,892 94 0 49,700 
28 2,890 43 +16,600 29,200 2,892 9S +2,500 42,500 
29 2,890 74 +18,100 35,200 2,892 96 -1,900 41,000 
30 2,891 00 +16,600 38,300 2,892 93 -700 35,000 
31 2, 891 12 +7 J 500 39,000 - - -

Change in contents - +395,900 - - +113,900 -
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Elevation, in feet, and computed inflow, in cubic feet per second, at indicated time, 1964, 
of Flathead Lake at Somers, Mont 

Date Hour Elevation Inflow Date Hour Elevation Inflow 

June 8 0000 2,891 88 58,000 June 10 1200 2,893 33 123,000 
0600 2,891 94 62,000 1800 2,893 60 113,000 
1200 2,891 99 65,000 2400 2,893 78 102,000 
1800 2,892 06 67,000 
2400 2,892 10 72,000 11 0600 2,893 94 96,000 

1200 2,894 07 89,000 
9 0600 2,892 20 83,000 1800 2,894 14 83,000 

1200 2,892 34 96,000 2400 2,894 19 78,000 
1800 2,892 58 112,000 
2400 2,892 81 124,000 12 1230 2,894 27 66,000 

2400 2,894 23 60,000 
10 0600 2,893 09 128,000 

(201) 12-3720 Flathead River near Polson, Mont 

Location --Lat 47°40 150 11
, long 114°15 110 11

, in NWtSEt sec ll, T 22 N, R 21 W, on 
left bank half a mile downstream from Kerr Dam, 4 miles west of Polson, and 
5 miles downstream from Flathead Lake 

Drainage area --7,096 sq mi 

Gage-height record --Wdter-stage recorder punch tape Datum of gage is 2,693 70 ft 
above mean sea level (levels by ThP Montana Power Co ) 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 Discharge, 66,800 0815 hours June 12 (~age height, 17 99ft) 
1907 to May 1964 Discharge, 82,800 cfs May 29, 1928 (gage height, 17 2 ft, 

at site 6 miles downstream and datum of 2,629 20ft above mean sea level (river
profile survey) 

Flood ln June 1894 reached a stage of about 21ft, present datum (discharge, 
about 110,000 cfs) frow lake elevation-discharge study 

Remarks --Flow regulated by Hungry Horse Reservoir since September 1951 (see 
station 189), and by Flathead Lake (Kerr Dam) since April 1938 (see station 199) 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 10,000 33,300 11 12,900 62,700 21 16,200 55,900 
2 9,820 34,300 12 13,000 64,300 22 29' 700 47,900 
3 6,580 36,700 13 11,900 64,100 23 35,500 27,300 
4 12,100 42,200 14 12,400 63,100 24 34,300 36,800 
5 12,100 44,500 15 12,400 62,400 25 26,400 53,300 
6 12,500 43,500 16 11,400 61,300 26 16,800 51' 900 
7 13,300 44,000 17 7,320 60,200 27 14,000 49,700 
8 12,300 49' 700 18 11,000 58,900 28 12,600 39' 900 
9 10,800 53,400 19 ~.020 58,000 29 17,100 42,900 

10 7,860 58,800 20 8,990 57,000 30 21,700 35,700 
31 31,500 - - - - -

Monthly mean discharge, in cubic feet per second 15,270 49,790 
Runoff, in acre-feet 939,200 2,963,000 

Gage height, in feet, and discharge, J.n cubic feet per second, at indicated tJ.me, 1964 

Gage Dis- Date Hour Gage Dis- Date Hour Gage DJ.s-Date Hour '1eJ.ght charge height charge height charge 

June 8 0000 14 19 43,300 June 10 0400 16 59 57' 700 June 12 1000 17 67 64,800 
0600 14 57 45,600 0800 16 66 58,200 1200 17 62 64,400 
1000 16 04 54,400 1600 16 99 60,300 1600 17 71 65,000 
1200 15 42 50,700 2000 17 00 60,400 2000 17 74 65,200 
1400 15 47 51,000 2400 17 13 61,200 2400 17 49 63,600 
1600 16 69 58,400 
1800 15 66 52,200 11 0600 17 26 62,100 13 0600 17 71 65,000 
2400 15 37 50,400 1200 17 34 62,600 1200 17 63 64,500 

1600 17 44 63,300 1800 17 59 64,200 
9 0600 15 78 52,900 220t) 1.7 57 64,100 2400 17 42 63,100 

0800 16 09 54,700 2400 17 33 62,500 
1000 15 78 52,900 14 0600 17 48 63,500 
1600 15 94 53,800 12 0400 17 43 63,200 1200 17 47 63,500 
2200 16 20 55,400 0800 17 70 65,000 1600 17 33 62,500 
2400 15 83 53,200 0815 17 99 66,800 1800 17 57 64,100 

2400 17 05 60,700 
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(202) 12-3743 Mill Creek near Niarada, Mont 

(Crest-stdge station) 

Location --Lat 47°50 1 , long 114°41 1 , in NEt sec 20, T 24 N , R 24 W , at bridge on 
county road, 3t miles northwest of Niarada 

Drainage area --28 0 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage is 3,000 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 80 cfs 

Maxima --June 1964 Discharge, 24 cfs June 8 (gage height, 0 62 ft) 
1959 to May 1964 Discharge, 140 cfs May 1, 1961 (gage height, 1 42 ft) 

{203) 12-3757 South Fork Garden Creek near Hot Springs, Mont 

(Crest-stage station) 

Location --Lat 47°39 1 , long 114°43 1 , in SWt sec 20, T 22 N , R 24 W , at bridge on 
county road, 3 miles north of Hot Springs 

Drainage area --3 29 sq mi 

Gage-height record --Crest stages only 
graphic map) 

Altitude of gage is 3,300 ft (from topo-

Discharge record --Stage-discharge relation defined by current-meter measurements 
below 20 d's 

Maxima --June 1964 Discharge, about 40 cfs June 8 (gage height, 0 93ft) 
-----1959 to May 1964 Discharge, about 45 cfs May 27, 1964 (gage height, 1 02 ft) 

(204) 12-3890 Clark Fork near Plains, Mont 

Location --Lat 47°25 150 11
, long 114°51 120 11

, in SWt sec l, T 19 N, R 26 W, on right 
bank 2 miles southeast of Plains and 6 miles downstream from Flathead River 

Drainage area --19,958 sq mi 

Gage-height record --Water-stage recorder graph Datum of gage is 2,449 34 ft above 
mean sea level, datum of 1929 (levels by Corps of Engineers} 

Discharge record --Stage-discharge relation defined by current-meter measurements 

Maxima --June 1964 
--17-48 ft) 

Discharge, 128,000 cfs 2100 hours June ll (gage height, 

1910 to May 1964 Discharge, 134,000 cfs June 5, 1948 (gage height, 19 17ft) 

Remarks --Flow partl~ regulated by Hungry Horse Reservoir and Flathead Lake (see 
stations 189, 200) Many diversions above stations 

Mean discharge, in cubic feet per second, 1964 

Day May June Day May June Day May June 

1 13,800 69,000 11 20,200 127,000 21 46,000 93,000 
2 19,700 69,100 12 26,200 124,000 22 57,700 89,400 
3 21,400 72,600 13 26,900 116,000 23 69,700 74,800 
4 18,700 77,900 14 27,400 109,000 24 67 ,llOO 53,800 
5 23,000 82,900 15 29,000 106,000 25 61,800 73,900 
6 22,700 84,300 16 30,700 105,000 26 47,400 85,600 
7 23,200 84,800 17 32,200 104,000 27 39,900 82,600 
8 22,900 93,500 18 33,200 103,000 28 38,400 81,100 
9 22,600 111,000 19 39,900 100,000 29 41,500 67,900 

10 21,600 120,000 20 41,100 95,500 30 53,600 69,000 
31 58,200 - - - - -

Monthly mean discharge, in cubic feet per second 35,410 90,860 
Runoff, in acre-feet 2,177,000 5,406,000 
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1964, of 
Clark Fork near Plains, Mont 

Date Hour Gage Dis- Date Hour Gage Dis- Date Hour Gage Dis-
height charge height charge height charge 

June 7 0000 13 90 83,600 June 9 1800 16 42 113,000 June 11 2100 17 48 128,000 
1200 14 00 84,700 2400 16 58 116,000 2400 17 47 128,000 
2400 14 13 86,100 

10 0600 16 72 118,000 12 0600 17 36 127,000 
8 0600 14 35 88,600 1200 16 95 121,000 1200 17 20 124,000 

1200 14 70 92,400 1800 17 06 122,000 1800 16 98 121,000 
1800 15 15 97,500 2400 17 20 124,000 2400 16 91 120,000 
2400 15 77 105,000 

11 0600 17 32 126,000 13 1200 16 64 117,000 
9 0600 16 18 110,000 1200 17 40 127,000 2400 16 32 112,000 

1200 16 34 11?,000 1800 17 47 128,000 
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