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CONVERSION FACTORS

CONVERSION FROM INCH-POUND SYSTEM TO SI UNITS

Inch=-pound to SI SI to Inch-pound

Lengeh

inch (in.) = 25.4 mm millimeter (mm) = 0.03937 in.

foot (ft) = 0.3048 m meter (m) = 3.2808 ft

mile (mi) = 1.6093 km kilometer (km) = 0.6214 mi
Area

square mile (mi2) = 2.59C0 km2 square kilometer (km2) = 0.3861 mi2
Volume

acre-foot (acre-ft) = 1233 m3 cubic meter (m3) = 0.00081 acre-ft

mile per hour (mi/h) = 0.4470 cm/s kilometer per hour (km/h) = 2.237 mi/h

Discharge
cubic foot per second = 0.02832 m3/s T Cubic meter per second = 35.3147 ft3/s
(£e3/s) (m3/s)

cubic foot per second
per square mile

cubic meter per second
per square kilometer
0.01094 (m3/s)km? [ (m3/s)km?]

0.9072 Mg/d megagram per day (Mg/d)

Pressure

91.40768
(ft3/s)/mil

1.102 ton/d

[The National Weather Service uses millibar as customary unit for atmospheric pressure]

[(££3/s)mi2] =
ton per day (ton/d) =
inch of mercury at =

32°F

33.8639 mb millibar (mb)

0.02953 in.
of mercury




VI GLOSSARY

GLOSSARY

Acre-foot (acre-ft). The volume of water required to cover 1 acre to
a depth of 1 ft. It equals 43,560 ft3 (cubic feet), 325,851 gal
(gallons), or 1,233 m® (cubic meters).

Contents. The volume of water in a reservoir or lake. Content is
computed on the basis of a level pool or reservoir backwater
profile and does not include bank storage.

Convection cloud. A cloud which owes its vertical development, and
possibly its origin, to convection.

Convective cell. An organized, convective, fluid motion characterized
by the presence of distinet upward motion in the center of the
cell and sinking or downward flow in the outer regions.

Cubic foot per second (ft%/s). A rate of discharge. One cubic foot per
second is equal to the discharge of a stream of rectangular
cross section 1 ft wide and 1 ft deep, flowing at an average vel-
ocity of 1 ft/s. It equals 28.32 L/s (liters per second) or 0.02832
m®/s (cubie meter per second).

Cubic foot per second per square mile, (ft¥/s)/mi%. The average
number of cubic feet of water flowing per second from each
square mile of area drained by a stream, assuming that the
runoff is distributed uniformly in time and area. One ft3/s per
square mile is equivalent to 0.0733 m%/s per square kilometer.

Dew point (or dew-point temperature). The temperature to which a
given parcel of air must be cooled at eonstant pressure and
constant water-vapor content for saturation to occur.

Drainage area of a stream at a specific location. An area, mea-
sured on a horizontal plane, bounded by topographic divides.
Drainage area is given in square miles. One m? is equivalent
to 2.590 km? (square kilometers).

Exceedance probability. The probability, expressed as a percentage,
that a given magnitude of flood discharge will be exceeded dur-
ing any given year. The reciprocal of exceedance probability is
recurrence interval. Thus a flood magnitude with an excee-
dance probability of 1 percent has a reeurrence interval of 100
years.

Flood. Any streamflow that overtops natural or artificial banks of a
stream and inundates land not usually underwater.

Front. The interface or transition zone between two airmasses of dif-
ferent densities.

Gaging station. A particular site on a stream, canal, lake, or reser-
voir where systematic observations of gage height or discharge
are made.

K Index. A measure of the airmass moisture content and static stabil-
ity given by:
K=(Tgs0— Ts00) + Tasso— (Tro0— Taro0)

where T is temperature and Ty is dewpoint, in degrees
Celsius, and the subscripts denote pressure level in millibars.
The larger the K index of the airmass, the more unstable it is.

Low. Center of low barometrie pressure.

National Geodetic Vertical Datum of 1929 (NGVD of 1929).A
geodetic datum derived from a general adjustment of the first-
order level nets of both the United States and Canada, for-
merly called “mean sea level.”

Millibar (mb). A unit of pressure equal to 1,000 dynes per square
centimeter.

Peak discharge. The maximum instantaneous discharge attained dur-
ing a flood.

Peak stage. The highest instantaneous stage attained during a flood.

Precipitable water. The total atmospheric water vapor contained in
a vertical column of unit cross-sectional area extending from
the surface up to a specified pressure level, usually 500 mb.

Recurrence interval. As applied to hydrologic events, the average
number of years within which a given hydrologic event will be
exceeded once.

Suspended sediment. The sediment that at any given time is main-
tained in suspension by the upward components of turbulent
currents or that exists in suspension as a colloid.

Suspended-sediment discharge. The rate at which dry weight of sed-
iment passes a section of a stream, or the quantity of sedi-
ment, as measured by dry weight or by volume, that passes a
section in a given time.

Temperature. Air temperature is expressed in degrees Fahrenheit.
Water and dew-point temperatures are expressed in degrees
Celsius. Temperature in degrees Celsius is equivalent to 5/9
(°F —-32).

Time of day is expressed in 24-hour time. For example, 12:30 a.m.
is 0030 hours; 1:00 p.m. is 1300 hours.

Vorticity. A vector measure of local rotation in a fluid flow, defined
mathematically as the curl of the velocity vector:

T=Vx7

where (f is the vorticity, V the del-operator, and D the velocity.



FLOODS OF MAY 1978 IN SOUTHEASTERN MONTANA AND
NORTHEASTERN WYOMING

By CHARLES PARRETT, D. D. CARLSON, and GORDON S. CRAIG, Jr., U.S. Geological Survey,
and E. H. CHIN, National Weather Service, National Oceanic and Atmospheric Administration

ABSTRACT

Intense rain and some snow fell on previously saturated ground in
southeastern Montana and northeastern Wyoming during May 16-19,
1978. The 7.60 inches that fell within a 72-hour period, measured at
Lame Deer, Montana, set a record for the month of May in that re-
gion.

Widespread flooding occurred in the drainages of the Yellowstone
River and its tributaries as well as the Belle Fourche, Cheyenne, and
North Platte Rivers. The previous maximum flood of record was ex-
ceeded at 48 gaged sites, and the 1-percent-chance flood was equaled
or exceeded at 24 sites. Flood damage was extensive, exceeding $33
million. Nineteen counties in the two States were declared major dis-
aster areas.

Mean daily suspended-sediment discharges exceeded previously re-
corded maximum mean daily values at four sites on the Powder
River. The maximum daily suspended-sediment discharge of
2,810,000 tons occurred on May 20 at the Powder River site near Ar-
vada, Wyoming.

INTRODUCTION

Widespread and steady rain mixed with some snow
at higher elevations fell during May 16-19, 1978, over
southeastern Montana and northeastern Wyoming.
Rainfall was greatest in the upper Tongue River drain-
age, where precipitation exceeded 7 in. The ground was
saturated from earlier storms, and streams were gener-
ally flowing bankfull from snowmelt runoff. Subsequent
flooding occurred along the Yellowstone River and its
major tributaries the Bighorn, Tongue, and Powder
Rivers as well as the Belle Fourche, Cheyenne, and
North Platte Rivers. Flood peaks at about one-third of
the streamflow-gaging stations in the area exceeded the
maximum flows previously known. Record values for
suspended-sediment discharge were established at
some sites along the Powder and Bighorn Rivers.

Flood damage to roads, bridges, cropland, and build-
ings was extensive. Nineteen counties in Montana and

Wyoming were declared major disaster areas by the
Federal Government. The area affected by flooding is
shown in figure 1.

This report documents the meteorological setting and
hydrologic conditions of the flooding. Included are
analyses of the distribution of storm rainfall and the
magnitude and exceedance probability of the flood-peak
discharges. A specific account is given of flood condi-
tions for each of the affected drainage basins. The ef-
fect of reservoir storage on discharge also is assessed.
Flood-stage and discharge data with corresponding ex-
ceedance probabilities and significant sediment-dis-
charge data are also presented.
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METEOROLOGICAL SITUATION

METEOROLOGICAL SITUATION

Greater-than-normal precipitation during late April
and early May occurred both in south-central and
southeastern Montana and in central and northeastern
Wyoming. Two antecedent storms occurred in the 3
weeks before the storm began on May 16. The first, on
April 26-30, left the soil saturated. The second oceurred
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during May 2-8. During May 4-7 a snowstorm deposited
15 to 32 in. of wet, heavy snow in much of central and
eastern Wyoming. This period was followed by a warm-
ing trend that culminated on May 15 in maximum tem-
peratures of 95°F at Broadus, Mont., 90°F at Lame
Deer, Mont., 87°F at Sheridan Wyo., 86°F at Casper,

NORTH CENTRAL

Wyo., and 94°F at Redbird, Wyo. (fig. 2). Melting snow
caused mountain streams to flow at bankfull stages
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FI1GURE 2. Climatic divisions and location of selected weather stations in Montana and Wyoming.
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prior to the onset of the May 16-19 storm. The follow-
ing precipitation amounts were recorded at selected
stations during the 3 weeks before May 15. Snow depth
has been converted to equivalent water depth.

Gillette 18 SW, Wyo 5.30 in.
Sheridan Airport, Wyo——M—— 4.09 in.
Ashland Ranger Station, Mont——— 3.70 in.
Yellowtail Dam, Mont—— - 6.96 in.

By comparison, the normal monthly precipitation at
Sheridan Airport, Wyo., for May is 2.45 in.

In addition to precipitation during May 16-19, much
precipitation also fell during 10 other days of the
month. Precipitation amounts at some sample stations
compared with climatological averages are given in
table 1. The much-greater-than-normal precipitation
was not limited to individual stations but extended
throughout southeastern Montana and northeastern
Wyoming. Average precipitation for May 1978 in clima-
tie divisions in this region is listed in table 2. The de-
marcation of climatic divisions as used by the National
Climatic Center of the National Oceanic and Atmos-
pheric Administration is shown in figure 2.

On May 14 at 0500 m.s.t., 2 days before the storm,
a deep upper trough existed off the Pacific coast from
850 mb to above 500 mb. At the surface the weather
system consisted of a complex series of Lows and
fronts. The primary weather feature was a Low about
400 mi west of the British Columbia-Washington coast.
The associated cold front, extending eastward from the
center, was about 50 mi from the Washington and Ore-

TABLE 1.—Precipitation amounts at selected National Wea-
ther Service stations

Precipitation (iaches)
Dates of
occurrence

Years of
record

Station

Loug-term Storm (May)
May average May 1978 totals
Moatana:
Decker 4 NNE 19 — 7.12 4.40 16-18
Hardia 2 8 37 1.70 6.47 4.19 17-19
Pryor 28 — 8.46 5.79 17-19
Wyola 2 SW 47 2.45 8.65 5.11 17-19
Yellowtail Dam 16 — 9.28 5.38 16-19
Biddle 27 —— 7.40 2.66 17-19
Birney 2 SW 24 — 7.71 4.48 17-19
Broadus 46 2.23 7.10 3.41 16-19
Colstrip 50 2.47 9.27 4.80 17-19
Larme Deer 45 2.59 12.44 7.60 17-19
Wyoming:

Gillette 2 E 58 2.50 11.08 5.06 17-19
Gillette 18 s¥ 28 ——— 10.27 5.40 16-19
Echeta 2 NW 15 d 11.26 4.65 16-19
Sheridaa Airport 83 2.45 6.80 3.78 16-19
Casper 2 E 59 2.41 7.18 3.58 16-18
Dull Ceater 1 SE 49 2.28 6.93 3.57 17-19
Wheatland 4 N 65 2.58 3.86 1.78 17-18
Thermopolis 2 14 1.90 10.31 5.17 17-19
Cody 68 1.51 4.73 3.36 17-19

TABLE 2.—Awverage precipitation for May 1978 compared

with climatic normals for selected climatic divisions

Precipitation (inches)

Average,
Division May 1978 Normal Departure
Montana:
Northeastern 5.29 1.74 +3.55
South Central 6.43 2.40 +4.03
Southeastern 6.91 2.09 +4.82
Wyoming:
Big Horn 5.29 1.53 +3.76
powder, Little Missouri,
and Tongue drainage 8.02 2.34 +5.78
Belle Fourche
drainage 8.37 2.68 +5.69
Cheyenne and
Niobrara drainage 5.27 2.51 +2.76
Wind River 4.55 1.98 +2.57

gon coast. A second Low was located in eastern
Washington and Oregon, and a third Low was in cen-
tral Alberta province, Canada. Precipitation was wide-
spread over southern British Columbia, Washington,
and northern Oregon west of the Cascade Range.

Over Montana and Wyoming the winds aloft were
westerly and southwesterly, and were associated with
the trough off the Pacific coast and a ridge that ex-
tended from central New Mexico north-northeastward
to central North Dakota. At the surface, winds were
light with a generally southerly flow east of the Rocky
Mountains, bringing moisture northward from the Gulf
of Mexico. Average surface dew point over the Mon-
tana-Wyoming region on the leeward side of the Rocky
Mountains was about 45°F, compared with the monthly
mean for May of 35°F. The average precipitable water
in this region, however, was close to the monthly mean
of 0.35 in. estimated from Lott (1976).

The weather system moved eastward, and by 0500
m.s.t. on May 15, the upper trough and the primary
surface Low were both located along the Pacific coast.
The associated cold front, ahead of the surface Low,
now extended from the British Columbia-Alberta bor-
der southward and then southwestward through central
Idaho and northwestern Nevada and exited the coast in
the vicinity of San Francisco Bay. By 0500 m.s.t. May
16 this cold front had reached eastern Montana and ex-
tended through southeastern Wyoming, northwestern
Colorado, and southeastern Utah (fig. 3). Then the
movement of the northern part of this front slowed and
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the front became stationary over eastern Montana,
Wyoming, and the Dakotas. Meanwhile, an incipient
closed Low appeared in Colorado. This Low became as-
sociated with the southern part of the cold front, and
both became nearly stationary. By 0500 m.s.t. May 17,
the entire cold front was oriented nearly north-south
(fig. 4).

Before the storm began, the Montana-Wyoming re-
gion had been located under 700-mb and 500-mb trough-
to-ridge flow patterns (figs. 5 and 6). Usually, low-level
horizontal convergence, high-level horizontal di-
vergence, and upward vertical motion exist between
trough and downwind ridge, and are conditions favora-
ble to subsequent storm development provided that ad-
equate moisture supply is available.

Persistent southerly flow in the lower levels brought
moist air that had originated over the Gulf of Mexico.
Preeipitable water over the region increased steadily
after May 15, reaching an average of 0.70 in. by 0500
m.s.t. May 17, which was 200 percent of the mean
monthly precipitable water for May of 0.35 in. esti-
mated over the same area. For comparison, the
maximum precipitable water that has been observed
during May 16-31 over this same region is 1.00 in.
(Riedel and Ho, 1979). The average surface dew-point
temperature estimated for the region was 58°F at 1700
m.s.t. May 16, when rain began over northeastern
Wyoming. By comparison, the climatic mean surface
dew-point temperature over the region for May is 35°F
(U.S. Environmental Science Services Administration,
1968). Aloft over the region, dew-point depression dur-
ing the storm was only 0° to 1°C at 700 mb and 2°C at
500 mb. The mean relative humidity throughout the
lower layers of the atmosphere, averaged over the
whole region, was 60 percent during the evening of
May 16, increasing to more than 90 percent by the eve-
ning of May 18. All these conditions indicated that an
abundant moisture supply was available.

The 1700 m.s.t. May 16 analysis of 500-mb heights
and vorticity showed that the absolute vorticity over
the region was about 10X 10 per second. It increased
to 16 X105 per second in a closed center of maximum
absolute vorticity by 0500 m.s.t. May 18. Strong cyec-
lonic circulation, low- level convergence, and rising mo-
tion generally occur concurrently with the vorticity
maximum. Areas of vertical velocity exceeding 2.2 cm/s
(centimeters per second) first appeared over eastern
Wyoming and then moved over eastern Montana. The
vorticity maximum progressed eastward toward the
Dakotas and left the region by 0500 m.s.t. May 19.

The frontal system extending from the Low in south-
ern Wyoming and northern Colorado moved slowly
eastward. By morning of May 19 the Low and the as-
sociated frontal system were over the central Dakotas.

The 700-mb Low also moved to the east of the region,
and northerly flow began to replace the persistent
southerly flow of the previous 3 days. This change in
the upper airflow pattern also put the region under a
500-mb ridge-to-trough pattern. With relatively dry
and cool northerly flow prevailing and with a ridge ap-
proaching from the west, the sky cleared and the storm
ended. By 1700 m.s.t. May 19, a high-pressure cell was
established over north-central Wyoming.

PRECIPITATION DISTRIBUTION

Intense rain began in northeastern Wyoming early in
the evening of May 16. The southerly flow at 500 mb
forced the precipitation area northward, parallel to the
front. Intense rain began in southeastern Montana later
in the same evening. Except for occasional brief inter-
missions, the precipitation continued from the evening
of May 16 until the morning of May 19. Precipitation
the evening of May 16 was in the form of rain in all sec-
tors, but by morning of May 17 snow was falling at
some locations with elevations as low as 5,500 ft. Most
of the snow melted as it touched the ground; however,
deep accumulations occurred in some areas with eleva-
tions above 6,000 ft. Weather station Gas Hills 4E in
Wyoming, at an elevation of 7,000 ft, reported a
maximum accumulation of 25 in. of snow on the ground
on May 18. The presence of the quasistationary synop-
tic scale frontal boundary parallel to the upper-air flow
during May 16 and 17 (figs. 4, 7, 8) helped to focus the
precipitation over this region for about 60 hours.

The precipitation was associated with a slowly mov-
ing quasistationary frontal system. Moisture supply in
the storm area was abundant. However, the combined
thermal and moisture vertical structure of the atmos-
phere was only moderately unstable. The estimated K
index for the region did not exceed 28 for the duration
of the storm, denoting moderate thunderstorm poten-
tial and little likelihood of severe thunderstorms. Pre-
cipitation was produced mainly by imbedded convective
cells associated with the cold front. Most of the precipi-
tation was in the sector behind the cold front.

Selected mass precipitation curves for four represen-
tative stations are shown in figure 9. Total storm pre-
cipitation is shown in figure 10. The drainages receiving
substantial precipitation were those of the Big Horn
(including the Little Big Horn), Tongue, Powder, Belle
Fourche, and Cheyenne Rivers.

The maximum point rainfall was 7.60 in., recorded at
Lame Deer, Mont., within the 72 hours ending 1600
m.s.t. May 19. This amount far exceeded the corres-
ponding 100-year 72-hour precipitation of 4.40 in. deter-
mined with the procedures developed by Miller (1964)
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CUMULATIVE PRECIPITATION, IN INCHES
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FIGURE 9. Mass precipitation curves for four weather stations, May 16-19, 1978.
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and 1- and 24-hour values from Miller and others
(1973).

Considering the scarcity of actual rainfall observa-
tions in this region, the maximum point value probably
was not recorded. Therefore, the greatest observed
rainfall is assumed to represent the average depth over
an appreciable area, rather than the maximum point
rainfall. A common assumption is that the maximum
station rainfall represents an average depth over 10
mi®. In practice, precipitation amounts for past signifi-
cant storms were tabulated for durations of 6, 12, 18,
24, 48, and 72 hours. The May 16-19, 1978, storm actu-
ally lasted about 60 hours. Therefore, the maximum 72-
hour precipitation over 10 mi® was considered conserva-
tively to be 7.60 in. For comparison, 5.50 in. is the
greatest observed 10-mi® 72-hour precipitation for the
month of May in a section enclosing Lame Deer, Mont.,
bounded by latitude 44°N. and 49°N., and by longitude
105°W. and 110°W. (United States - Canada boundary).

The precipitation for the May 16-19, 1978, storm es-
tablished a record for May. However, when all months
are considered, the rank of this storm is third greatest.
The historical file used as a basis for comparison con-
sists of extreme areal storm-rainfall depths that have
been determuned by the U.S. Army, Corps of En-
gineers, and other Government agency field offices
(U.S. Army, Corps of Engineers, updated annually
since 1945). The stratification by duration and geog-
raphical area used in this comparison is from the Na-
tional Weather Service, Hydrometeorological Branch
(1979).

GENERAL DESCRIPTION OF FLOODS

The area affected by the May 1978 floods in Montana
and Wyoming is shown in figure 1. Major drainages in
Montana where flooding occurred include the Yel-
lowstone River and its major tributaries the Bighorn
River, Tongue River, and Powder River. Drainages af-
fected in Wyoming include these three tributaries of
the Yellowstone River as well as the Belle Fourche
River, Cheyenne River, and North Platte River. Peaks
in the North Platte River drainage generally resulted
from the first rain on May 16 or the early morning of
May 17, whereas peaks in the more northerly basins
were caused by the later rains.

Streams throughout the area generally were flowing
near or at bankfull stage before the May 16-19 precipi-
tation because of greater-than-average precipitation
and snowmelt runoff during early May. The high an-
tecedent flows, generally saturated ground conditions,
and stockwater reservoirs already at or near capacity

MAY 1978 FLOODS, SOUTHEASTERN MONT. AND NORTHEASTERN WYO.

contributed to the record and near-record floodflows
that occurred.

The precipitation at the higher elevations was snow-
fall (Burgess Junction, in the Big Horn Mountains in
Wyoming, reported 27 in.), which delayed runoff of
some of the mountain streams. These streams peaked
several days later when warm temperatures melted the
snow. Flooding would have been much more severe if
all the precipitation had been rainfall.

Peak discharges and peak stages were determined at
164 selected sites. At 30 of the sites, peak discharges
were determined by indirect methods after the flood-
waters receded. The remaining sites were either active
or discontinued streamflow-gaging stations where
stage-discharge relationships already were available. In
all instances, trained personnel from the U.S. Geologi-
cal Survey were dispatched to collect stage data, mea-
sure streamflow where possible, and obtain onsite sur-
vey data required for the indirect discharge measure-
ments. Sites where data were collected and peak dis-
charges determined are shown in figure 1.

The peak discharges and stages are given in table 3
(at end of report). The numbers in the first column of
table 3 correspond to the site numbers shown in figure
1. For convenience, site numbers are used throughout
this report. The permanent station number is the
number of the streamflow-gaging-station used in the
annual data reports of the Geological Survey. The sites
are numbered consecutively in downstream order. Sites
on tributaries are listed between sites on the main
stream in the order in which those tributaries enter the
main stream. Sites on tributaries entering upstream
from all main-stream sites are listed before the first
main-stream site.

FLOOD MAGNITUDE

Peak discharges at about one-third of the streamflow-
gaging stations were the largest since the stations were
established. A comparison of May 1978 flood discharges
with the greatest known flood discharges in the area
can be made from figure 11, which relates discharge, in
cubie feet per second per square mile, to corresponding
drainage area. Enveloping curve A, defined by the
largest known flood discharges, and enveloping curve
B, defined by the May 1978 flood discharges, indicate
that the May 1978 peak flows generally were about 50
percent less than the maximum known peak flows for
drainage areas greater than 100 mi?. For drainages
smaller than 100 mi?, the May 1978 peak discharges
were about 50-80 percent less than the maximum
known peak discharges. The gradual flattening of curve
B for drainage areas less than 100 mi® indicates that
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smaller streams in the area did not flood appreciably,
and that record flooding on the larger streams was not
the result of peak-flow contributions from some small
tributaries. Rather, all tributaries appeared to be con-
tributing to a gradual buildup of flow that culminated in
large discharges on the larger streams.

FLOOD FREQUENCY

Information on the magnitude and frequency of flood-
ing is necessary for the adequate design of flood-plain
structures and for making management decisions about
flood-plain land use. In this report the frequency of
flooding is expressed as the percentage chance of ex-
ceeding a specified flood magnitude during any 1l-year
period. Thus, a 2-percent-chance flood has 2 chances in

100 of being exceeded during any 1-year period. The oc-
currence of floods is assumed to be random in time; no
schedule or regularity of occurrence is implied. The oc-
currence of a 2-percent-chance flood is no guarantee,
therefore, that a similar-size flood will not oceur next
week or next year.

For time periods longer than 1 year, the risks of ex-
periencing large floods increase in a nonadditive fash-
ion. For example, the risk of exceeding a 1-percent-
chance flood one or more times during a 30-year period
is 25 percent and during a 70-year period is 50 percent.

The frequency of flooding was derived from a statisti-
cal analysis of annual peak flows at the gaging stations
in the flood area. The method generally used to deter-
mine the flood-flow frequencies is deseribed by the U.S.
Water Resources Council (1977). At gaging sites in
Montana having short flood records (less than 10
years), flood frequencies were determined from a re-
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gional flood-frequency study by the U.S. Geological
Survey (Johnson and Omang, 1975). Flood-frequency
information was not developed for sites on streams
materially affected by regulation or diversion, or for
Wyoming stream sites where the record length was less
than 10 years.

RESERVOIRS

In Montana, the only major storage reservoirs lo-
cated in the flood area are Bighorn Lake, which is
formed behind Yellowtail Dam on the Bighorn River,
and the Tongue River Reservoir on the Tongue River.

On the Bighorn River, peak flows and stages were
reduced substantially as a result of reservoir flood-con-
trol operations. Thus, although the peak inflow to
Bighorn Lake was 27,000 ft3/s on May 18, the release
to the river downstream from the dam was held to
1,220 ft*/s on May 20-21 (U.S. Bureau of Reclamation,
1979). The U.S. Bureau of Reclamation also estimated
that peak discharge of the Bighorn River at Bighorn,
Mont. (site 89), was reduced by about 25,000 ft3/s; for
the Yellowstone River at Miles City (site 72) the peak
discharge was reduced about 22,000 ft?/s and the peak
stage was reduced 2 ft as a result of operation of
Bighorn Lake. The reduction in stage at the Bighorn
River site (site 39) could not be determined because of
unknown backwater effects at higher flows. A summary
of stage and contents for Bighorn Lake during May-
June 1978 is presented in table 4. Curves of reservoir
inflow, outflow, and storage contents through early
June are shown in figure 12.

Although the Tongue River Reservoir is not operated
as a flood-control structure, reservoir storage signific-
antly reduced the peak discharge of the Tongue River,
from 17,500 ft%s at the Montana-Wyoming State line
(site 53) to 10,800 ft3/s at Tongue River Dam (site 56).
Nevertheless, high flows at the dam seriously damaged
the reservoir outlet structure and spillway. Although
daily reservoir stages are not available, a composite hy-
drograph showing discharge at State line and at Tongue
River Dam is shown in figure 13.

In Wyoming, the only major reservoir affected by
large-scale flooding was Keyhole Reservoir on the Belle
Fourche River. This reservoir spilled for the first time
in its 26-year history and reached a record storage level
on May 22, 1978. The peak outflow (combined spill and
release) recorded on May 23 also was a new maximum
of record. As is indicated by the curves of inflow, out-
flow, and storage contents in figure 14, the peak dis-
charge of the Belle Fourche River was reduced by
about 14,000 ft*/s as a result of the storage in Keyhole
Reservoir. The reduction in stage was not determined.

TABLE 4.—Summary of stage and contents for Bighorn Lake
near St. Xavier, Mont.
[Station 06286400; time 2400 hours, m.s.t. Maximum reservoir inflow, 27,000
cubic feet per second, May 18. Maximum reservoir contents, 1,236,700 acre-
feet, July 13. Records furnished by U.S. Bureau of Reclamation]

May 1978 June 1978
Elevation Change in  Elevation Contents Change in
Day above NGVD Contents storage above NGVD Contents storage
of 1929 (acre~feet) (acre-feet) of 1929 (acre-feet) (acre-feet)
(feet) (feet)
1 3,608.45 828,500 Eatand 3,640.07 1,116,900 - 500
2 3,609.54 836,000 + 7,500 3,639.82 1,113,700 -3,200
3 3,610.41 841,500 + 5,500 3,639.55 1,110,400 =3,300
4 3,611.08 845,400 + 3,900 3,639.20 1,105,000 -5,400
5 3,611.84 850,000 + 4,600 3,638.95 1,102,800 =2,200
6 3,612.94 857,500 + 7,500 3,638.41 1,096,200 -6,600
7 3,613.90 865,200 + 7,700 3,638.30 1,094,900 -1,300
8 3,614.76 873,400 + 8,200 3,638.27 1,094,500 - 400
9 3,615.34 878,700 + 5,300 3,638.20 1,093,700 - 800
10 3,615.84 883,100 + 4,400 3,638.52 1,097,600 +3,900
11 3,616.35 887,400 + 4,300 3,638.98 1,103,200 +5,600
12 3,616.74 890,600 + 3,200 3,639.07 1,104,300 +1,100
13 3,617.23 894,400 + 3,800 3,639.05 1,104,100 - 200
14 3,617.73 898,200 + 3,800 3,639.04 1,104,000 - 100
15 3,618.10 901,000 + 2,800 3,639.56 1,110,500 +6,500
16 3,618.73 905,600 + 4,600 3,640.27 1,119,500 +9,000
17 3,619.88 914,000 + 8,400 3,640.74 1,125,600 +6,100
18 3,624.17 949,900 +35,900 3,641.12 1,130,500 +4,900
19 3,628.93 993,300 +43,400 3,641.27 1,132,500 +2,000
20 3,632.79 1,032,300 +39,000 3,641.43 1,134,600 +2,100
21 3,634.54 1,051,300 +19,000 3,641.50 1,135,500 + 900
22 3,635.81 1,065,500 +14,200 3,661.50 1,135,500 0
23 3,636.92 1,078,400 +12,900 3,641.70 1,138,200 +2,700
24 3,637.92 1,090,300 +11,900 3,641.86 1,140,300 +2,100
25 3,638.75 1,100,400 +10,100 3,642.10 1,143,500 +3,200
26 3,639.40 1,108,500 + 8,100 3,642.20 1,144,900 +1,400
27 3,639.71 1,112,400 + 3,900 3,642.15 1,144,200 - 700
28 3,639.85 1,114,100 + 1,700 3,642.19 1,144,700 + 500
29 3,640.00 1,116,000 + 1,900 3,642.55 1,149,600 +4,900
30 3,640.09 1,117,200 + 1,200 3,643.11 1,157,200 +7,600
31 3,640.11 1,117,400 + 200 ———— — —
MA]JOR RIVER BASINS

YELLOWSTONE RIVER BASIN

Record flooding occurred on several streams tribut-
ary to the Yellowstone River. Of the small tributaries,
flooding was severe on Pryor Creek and Fly Creek
near Billings, Mont. The Bighorn River, a major tribut-
ary, flooded extensively as did its major tributaries.
Flooding was minor on the small Yellowstone River
tributaries downstream from the mouth of the Bighorn
River. Record flooding occurred on the Tongue River
and its tributaries upstream from Tongue River Reser-
voir, but little overbank flooding occurred downstream
from the Tongue River Reservoir. Significant flooding
also occurred along upstream reaches of the Powder
River and its tributaries, but little flooding occurred at
the mouth.

YELLOWSTONE RIVER

Although the peak flood discharge of the Yellowstone
River at Miles City, Mont. (site 72), was the greatest
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Ficure 13. Hydrographs of discharge of the Tongue River near
Decker, Mont., May 17-23, 1978.

at that site since records began in 1922, flood damage
generally was minor. High flood stages due to ice jam-
ming are not unusual on the Yellowstone River and
have caused considerably more damage than the May
1978 flood. No appreciable flooding occurred on the Yel-
lowstone River downstream from Miles City, Mont., or
upstream from the mouth of Pryor Creek near Billings,
Mont. A flood hydrograph of the Yellowstone River at
Miles City, Mont., is shown in figure 15.

PRYOR CREEK

Flooding was severe along Pryor Creek (sites 1, 4, 5,
and 6), a small tributary of the Yellowstone River just
downstream from Billings, Mont. Several State and
county highway bridges were washed out along the
Pryor Creek road, and substantial agricultural and resi-
dential property damage occurred on farms and
ranches. A Burlington Northern Railroad bridge was
washed out at the mouth of Pryor Creek, and the Big
Horn Canal near Huntley was extensively damaged by
Pryor Creek floodwaters. The only reported death re-
sulting from the May 1978 flood occurred on Pryor
Creek near Pryor when the victim left a flood-stranded
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Ficure 14. Inflow, outflow, and storage contents of Keyhole Reservoir, Wyo., May 15-June 5, 1978.

automobile and was evidently washed away by the cur-
rent. Extensive urban property damage occurred near
the town of Huntley (fig. 16). The peak discharge at the
old gaging station, Pryor Creek near Billings (site 4),
was more than four times that of the previous flow of
record. The peak discharge at the upstream Pryor
Creek gaging station (site 1) also was more than four
times the maximum discharge previously known. At
both sites the May 1978 flood exceeded the 1-percent-
chance flood discharge.

FLY CREEK

Fly Creek is another small (drainage area less than
300 mi®) tributary of the Yellowstone River that

flooded during May 1978. Residential property was in-

undated in and near the small community of Pompeys
Pillar, and substantial agricultural flood damage -oc-
curred upstream from Pompeys Pillar. The peak dis-
charge for May 1978 (site 7) was almost 4 times the pre-
viously known peak discharge and was greater than the
1-percent-chance flood.

BIGHORN RIVER

Flooding was widespread and severe throughout the
Bighorn River basin, with some of the largest unit
flows and greatest flood damages occurring on the
Bighorn River tributaries of Soap Creek (site 26),
Beauvais Creek (site 28), Rotten Grass Creek (site 27),
and the Little Bighorn River (sites 32 and 35). Flooding
on the Bighorn River was severe upstream from Yel-













































TABLE 8.—Aerial photography of the May 1978 flood in Montana

SUMMARY

[Photography by Montana Department of Highways]

Flight Date
Stream line Location Photograph number in Scale
number May
Yellowstone River 1 Pompeys Pillar Bridge 352-10 to 12 19 1:10,000
2 Hysham to Bighorn River FLT 1:353-77 to 91 20 1:12,000
3 Hysham to Bighorn River FLT 2:353-92 to 100 20 1:12,000
Blue Creek 4 Mouth to Basin Creek 352-194 to 200 19 1:10,000
Pryor Creek 5 U.S. Highway 87 to Huntley FLT 1:352-150 to 169 19 1:9,600
6 U.S. Highway 87 to Huntley FLT 2:352-170 to 180 19 1:9,600
7 Huntley area FLT 1:352-181 to 189 19 1:9,600
8 Huntley area FLT 2:352-190 to 193 19 1:9,600
Fly Creek 9 Pompeys Pillar area 352-1 to 9 19 1:10,000
Bighorn River 10 Mouth to Bighorn County 353~101- to 104 20 1:12,000
11 North Hardin area FLT 1:352-14 to 17 19 1:10,000
12 North Hardin area FLT 2:352-18 to 27 19 1:10,000
Little Bighorn 13 Mouth to Crow Agency FLT 1:352-127 to 134 19 1:16,000
14 Mouth to Crow Agency FLT 2:352-135 to 139 19 1:16,000
15 Mouth to Crow Agency FLT 3:352-140 to 149 19 1:16,000
16 Crow Agency area 352-28 to 43 19 1:10,000
17 Crow Agency to Wyola 352-44 to 89 19 1:10,000
Pass Creek 18 Wyola to State line 352-90 to 100 19 1:10,000
Tongue River 19 Tongue River Reservoir
to State line FLT 1:352~101 to 111 19 1:12,000
20 Tongue River Reservoir
to State line FLT 2:352-113 to 126 19 1:12,000
21 Decker to Ashland FLT 1:353-1 to 12 20 1:12,000
22 Decker to Ashland FLT 2:353-13 to 29 20 1:12,000
23 Decker to Ashland FLT 3:353-30 to 38 20 1:12,000
24 Decker to Ashland FLT 4:353-39 to 41 20 1:12,000
25 Decker to Ashland FLT 5:353-42 to 76 20 1:12,000
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F1GURE 34. Location of flight lines along streams where aerial photographs were obtained at or near crest of flood, May 19-20, 1978.
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TABLES

TABLE 9.—Gage heights and discharges at selected gaging stations
[ft, feet; ft%/s, cubic feet per second]

Gage Discharge Gage Discharge Gage Discharge
Time height (£t3/s) Time height (£ft3/s) Time height (££3/s)
(ft) (ft) (ft)
06216000. Pryor Creek at 06217750. Fly Creek at 06267400, East Fork Nowater
Pryor, Mont. (site 1) Pompeys Pillar, Mont. (site Creek near Colter, Wyo.
7)--Continued (site 12)--Continued
May 16: May 19: May 18:
2400 3.55 101 0400 15.90 9,640 0300 3.80 1,170
0600 3.62 106 0800 15.94 10,300 0600 3.74 1,130
1200 3.80 120 1200 15.85 9,020 0800 3.66 1,090
1800 3.99 137 1600 15.65 6,900 1200 4.03 1,310
2400 4.42 187 2000 15.50 5,630 1300 4.16 1,390
2400 15.40 4,900 1500 5.37 2,140
No gage-height record to 1700 6.47 2,910
1200 hours on May 23 May 20: 2000 6.30 2,790
0600 15.30 4,270 2330 6.65 3,040
May 23: 1200 15.20 3,710 2400 6.20 2,720
1200 5.08 299 1800 15.00 2,800
1800 5.09 301 2400 14.45 1,250 No gage-height record May 19
2400 5.05 291 through May 22
May 21:
May 24: 0600 13.30 716 06270000, Nowood River near
0600 4.99 277 1000 11.80 540 Tensleep, Wyo. (site 15)
1200 5.08 299 1400 10.18 449
1800 5.07 296 1800 9.40 324 May 15:
2400 5.02 284 2400 8.72 268 2400 8.97 1,450
06217750. Fly Creek at May 22: May 16:
Pompeys Pillar, Mont. (site 0600 8.25 226 0600 9.44 1,630
7) 1200 7.90 196 1200 9.91 1,820
1800 7.60 175 1800 9.78 1,770
(Gage heights estimated on 2400 7.40 160 2400 9.71 1,740
basis of daily wire-weight
gage readings) 06267400. East Fork Nowater  May 17:
Creek near Colter, Wyo. 0600 9.97 1,850
May 17: (site 12) 1200 10.46 2,080
2400 5.80 64 1500 10.77 2,240
May 16: 1800 10.78 2,240
May 18: 2400 0.82 0 2400 10.85 2,280
0400 6.45 100
0800 7.60 187 May 17: May 18:
1000 9.10 303 0400 .82 0 0600 10.97 2,340
1200 11.10 470 0600 .98 0.39 1200 11.46 2,580
1400 13.10 682 1200 1.18 7.4 1800 12.10 2,900
1600 14.40 1,160 1400 1.35 26 2100 12.41 3,070
1800 14.95 2,610 1500 1.59 75 2400 12.24 2,970
2000 15.30 4,270 1700 2.45 420
2400 15.70 7,380 1800 3.09 754
1900 3.32 882
2100 3.81 1,180
2200 3.95 1,260
2300 4.18 1,400

2400 4.10 1,350



MAY 1978 FLOODS, SOUTHEASTERN MONT. AND NORTHEASTERN WYO.

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (£e3/s) Time height (££3/s) Time height (£e3/s)
(fr) (ft) (fr)
06270000. Nowood River near 06279500. Bighorn River 06290500. Little Bighorn
Tensleep, Wyo. (site 15)-- near Kane, Wyo. (site 18)-- River below Pass Creek near
Continued Continued Wyola, Mont. (site 32)--

Continued

May 19: May 20: May 19:
0600 12.66 3,220 0300 9.48 19,400 0300 10.02 8,010
0900 12.67 3,270 0600 9.55 19,800 0600 9.72 7,200
1100 12.94 3,380 1200 9.83 20,500 1000 9.41 6,430
1500 12.55 3,200 1500 9.39 20,700 1200 9.55 6,770
1800 12.43 3,080 1800 8.91 17,400 1500 9.06 5,630
2400 11.88 2,790 2100 6.75 11,400 1800 8.75 5,050
2400 6.06 9,550 2100 8.35 4,400
May 20: 2400 7.92 3,790
0600 11.45 2,580 May 21:
1200 11.10 2,400 0600 5.59 8,350 May 20:
1800 10.97 2,330 1200 5.18 7,500 0400 7.41 3,160
2400 10.84 2,270 1800 4.86 6,800 0800 6.99 2,740
2400 4.55 6,150 1200 6.63 2,450
May 21: 1600 6.30 2,200
0600 10.59 2,140 May 22: 2000 6.00 1,980
1200 10.16 1,930 0600 4.41 5,880 2400 5.82 1,860
1800 9.82 1,790 1200 4.37 5,770 . .
2400 9.87 1,810 1800 4.26 5,550 06294000. Little Bighorn
River near Hardin, Mont.
2400 4.12 5,270 ’
06279500. Bighorn River (site 35)
near Kane, Wyo. (site 18) 06290500, Little Bighorn May 16:
River below Pass Creek near 2430 : 4.08 1.440
May 16: Wyola, Mont. (site 32) ) ’
2400 3.18 3,480 May 17:
May 16:
May 17: 2400 4.10 1,090 2288 2';2 i’?ig
. t]
0600 3.16 3,440 1800 4.28 1,610
1200 3.27 3,640 May 17: 2400 e 1’780
1800 3.86 4,750 1200 4.40 1,190 . ’
2400 4.13 5,290 1600 4,58 1,270 Ma i
y 18:
2000 5.00 1,490 0600 5.35 2,690
May 18: 2400 5.61 1,860 1200 3s 3 970
0600 5.60 8,480 1800 7'05 5’010
. H
1200 6.86 11,800 May 18: 2400 7.46 5. 680
1800 7.48 13,200 0400 6.23 2,290 : ’
2400 7.81 14,500 0800 6.81 2,740
’ 1200 7.41 3,300 May 19:
0600 7.70 6,150
May 19: 1600 8.13 4,120 1200 3.32 7' 500
0600 8.23 15,700 1800 8.88 5,280 1400 8’63 8’290
1200 8.75 17,300 2000 9.24 6,030 1600 9'64 11’700
1800 9.06 18,200 2400 9.46 6,550 1800 10:88 19:000
2400 9.31 18,900 2000 11.04 20,500
2200 11.08 21,000
2245 11.20 22,500

2400 11.07 20,900



TABLES

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (£e3/s) Time height (£e3/s) Time height (££3/s)
(ft) (fr) (fr)
06294000. Little Bighorn 06294700. Bighorn River at 06296003. Rosebud Creek at
River near Hardin, Mont. Bighorn, Mont. (site 39)-- mouth, near Rosebud, Mont.
(site 35)--Continued Continued (site 45)
May 20: May 19: May 16:
0200 11.03 20,400 0200 8.50 20,200 2400 2.26 151
0400 10.95 19,600 0400 8.88 21,500
0600 10.84 18,600 0600 9.19 22,600 May 17:
0800 10.70 17,500 0800 9.43 23,500 0600 2.35 168
1000 10.59 16,600 1000 9.63 24,200 1200 2.39 176
1200 10.40 15,500 1200 9.85 25,000 1800 2.59 217
1800 9.91 13,000 1400 10.16 26,200 2400 2.80 265
2400 9.39 10,700 1600 10.36 27,000
1800 10.44 27,400 May 18:
May 21: 2000 10.86 29,600 0600 3.26 393
0600 8.87 9,010 2200 11.22 31,500 1200 3.88 628
1200 8.47 7,870 2400 11.63 34,000 1800 bob4 895
1800 8.08 6,930 2400 4.92 1,160
2400 7.72 6,190 May 20:
0200 12.45 39,600 May 19:
May 22: 0400 13.39 48,400 0600 4.71 1,040
0600 7.20 5,250 0600 13.82 54,300 0700 4.67 1,020
1200 6.81 4,640 0800 13.94 56,200 0800 4.66 1,010
1800 6.34 3,960 1000 14.15 59,200 0900 4.99 1,210
2400 6.00 3,500 1200 14.09 58,300 1000 5.54 1,570
1400 13.89 55,300 iigo 6-;2 2,223
700. Bighorn River at 1600 13.71 52,500 0 6. 2,
2?§§ﬁrn, Mont% (site 39) 1800 13.50 49,200 1200 6.78 2,620
2000 13.22 46,200 1300 6.77 2,610
May 16: 2200 12.97 43,700 ;?gg 2-;2 g.ggg
2400 12.70 41,000 . s
2400 3.02 4,090 1600 6 69 2,540
May 17: May 21: 1800 6.56 2,420
0600 3.22 4,510 0200 12.40 38,400 2400 6.14 2,050
1200 3.45 5,060 0400 12.07 35,800
1800 3.75 5,780 0600 11.71 33,100 May 20:
2400 4.07 6,610 1000 10.58 26,200 0600 5.76 1,740
1200 9.11 19,900 1200 5.26 1,380
May 18: 1600 7.88 15,400 1800 4.95 1,180
0600 4.45 7,590 2000 7.40 13,900 2400 4.73 1,050
1000 5.05 9,210 2400 7.00 12,600 May 21:
1200 5.39 10,200 :
1400 5.78 11,300 May 22: 0600 4.56 958
1600 6.20 12,500 0400 6.65 11,600 1200 4.44 895
1800 6.63 13,800 0800 6.37 10,700 1800 4.32 833
2000 7.14 15,400 1200 6.11 9,840 2400 4.16 755
2200 7.67 17,300 1600 5.93 9,230
2400 8.10 18,800 2000 5.71 8,480

2400 5.53 7,890



MAY 1978 FLOODS, SOUTHEASTERN MONT. AND NORTHEASTERN WYO.

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (£t3/s) Time height (£t3/s) Time height (£t3/s)
(ft) (ft) (ft)
06296003. Rosebud Creek at 06305500. Goose Creek below 06306100. Squirrel Creek
mouth, near Rosebud, Mont. Sheridan, Wyo. (site 50)-- near Decker, Mont. (site 51)
(site 45)--Continued Continued --Continued
May 22: May 22: May 19:
0600 3.97 668 0600 5.04 1,640 0200 6.52 380
1200 3.75 574 1200 4.96 1,560 0400 6.62 403
1800 3.56 498 1800 4.89 1,500 0600 6.52 380
2400 3.43 450 2400 5.02 1,620 0800 6.32 339
1000 6.19 313
06305500. Goose Creek below 06306100. Squirrel Creek 1200 6.14 304
Sheridan, Wyo. (site 50) near Decker, Mont. (site 51) 1400 6.25 325
1600 6.30 335
May 16: May 16: 1800 6.27 329
2400 3.97 1,180 2400 2.46 16 2000 6.17 310
2200 6.04 287
May 17: May 17: 2400 5.90 264
0600 4.14 1,280 0200 2.69 22
1200 4.49 1,490 0400 2.89 27 May 20:
1800 4.81 1,720 0600 2.71 22 0600 5.23 173
2100 5.14 1,950 0800 2.67 21 1200 4.80 132
2400 5.71 2,370 1000 2.67 21 1800 4.55 111
1200 2.66 21 2400 4.31 94
May 18: 1400 2.67 21
0300 6.39 2,950 1600 2.74 23 May 21:
0600 7.26 3,980 1800 2.91 28 0600 4.14 83
1200 7.39 4,140 2000 3.16 36 1200 3.95 72
1800 7.93 4,800 2200 3.70 59 1800 3.84 66
2100 8.25 5,300 2400 4.14 84 2400 3.75 61
2230 8.33 5,430
2400 8.24 3,280 323018' 444 los  06306250. Prairie Dog Creek
. (site 52)
May 19: 0400 4.26 91  near Acme, Wyo
0600 7.48 4,250 0600 4.17 85 May 16:
0900 7.05 3,730 0800 4.65 120, 00 2.48 69
1200 6.70 3,310 1000 5.62 222
1500 6.36 2,900 1200 6.82 436 ey 17:
1800 6.07 2,570 1400 6.82 456 B a.ss 75
2400 5.71 2,240 1600 6.52 383 o 2.70 90
1800 7.02 509 1800 2‘84 104
May 20: 2000 7e2 2 200 3.31 159
0600 5.53 2,080 2000 7.04 515
1200 5.31 1,880 2200 6.92 481
1800 5.13 1,720 2400 6.62 405
2400 5.05 1,640
May 21:
0600 5.02 1,620
1200 4.91 1,520
1800 4.80 1,430

2400 4.96 1,560



TABLES

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge

Time height (££3/g)

(ft)

Gage Discharge

Time height (ft3/s)

(ft)

Gage Digcharge
Time height (££3/s)
(ft)

06306250. Prairie Dog Creek
near Acme, Wyo. (site 52)--

Continued

May 18:

0200 3.63 199
0400 3.94 244
0600 4.43 321
0800 4.96 415
1000 5.45 509
1200 5.84 590
1400 6.43 721
1600 7.03 864
1800 8.23 1,180
2000 9.30 1,500
2100 9.51 1,560

No gage-height record to
0900 hours on May 20

May 20:

0900 9.51 1,550
1200 8.90 1,370
1400 8.35 1,210
1600 7.96 1,100
1800 7.66 1,020
2000 7.40 950
2200 7.11 877
2400 6.86 816
May 21:

0200 6.61 754
0400 6.44 714

No gage-height record to
0900 hours

0900 6.05 627
1200 5.87 588
1800 5.65 542
2400 5.46 503

06306300. Tongue River at
State line, near Decker,

Mont. (site 53)

May 16:
2400 6.31 2,520

06306300. Tongue River at
State line, near Decker,
Mont. (site 53)--Continued

May 17:

0600 6.39 2,600
1200 6.60 2,830
1800 6.93 3,210
2400 7.35 3,730
May 18:

0400 7.79 4,310
0800 8.39 5,170
1200 9.22 6,500
1400 9.64 7,220
1600 10.11 8,060
1800 10.64 9,050
2000 11.24 10,300
2200 11.65 11,100
2400 12.00 11,900
May 19:

0200 12.53 13,100
0400 13.16 14,600
0600 13.73 16,100
0800 14.03 16,900
1000 14.20 17,400
1200 14.25 17,500
1400 14.15 17,200
1600 13.92 16,600
1800 13.54 15,600
2000 13.07 14,400
2200 12.61 13,300
2400 12.11 12,100
May 20:

0200 11.65 11,100
0400 11.30 10,400
0600 10.97 9,700
0800 10.63 9,040
1000 10.30 8,410
1200 10.00 7,860
1400 9.70 7,330
1600 9.44 6,880
1800 9.22 6,500
2000 9.02 6,170
2200 8.86 5,900

2400 8.68 5,620

06306300. Tongue River at
State line, near Decker,
Mont. (site 53)--Continued

May 21:

0600 8.24 4,950
1200 8.00 4,600
1800 7.80 4,320
2400 7.57 4,010
May 22:

0600 7.39 3,780
1200 7.44 3,840
1800 7.44 3,840
2400 7.32 3,690

06307500. Tongue River at
Tongue River Dam, near

Decker, Mont. (site 56)

May 16:

2400 13.64 1,510
May 17:

0600 13.64 1,510
1200 13.64 1,510
1800 14.09 1,880
2400 14.10 1,890
May 18:

0600 14.11 1,900
1200 14.40 2,160
1800 14.61 2,360
2400 14.63 2,380
May 19:

0600 14.66 2,410
0800 15.16 2,930
1000 15.90 3,800
1200 16.65 4,800
1400 17.32 5,800
1600 17.93 6,790
1800 18.50 7,800
2000 18.96 8,660
2200 19.40 9,540
2400 19.75 10,300

63



MAY 1978 FLOODS, SOUTHEASTERN MONT. AND NORTHEASTERN WYO.

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (£t3/s) Time height (£t3/s) Time height (£e3/s)
(ft) (ft) (ft)

06307500. Tongue River at 06307500. Tongue River at 06307830. Tongue River

Tongue River Dam, near Decker, Tongue River Dam, near Decker, below Brandenberg bridge,

Mont. (site 56)~-Continued Mont. (site 56)--Continued near Ashland, Mont. (site 64)

~=-Continued

May 20: May 25: May 23:

0200 19.95 10,700 0600 16.38 4,430 0600 9.23 7,170

0330 20.00 10,800 1200 16.34 4,370 1200 8.92 6,690

0600 19.95 10,700 1800 16.34 4,370 1800 8.45 5,930

?800 19.89 10,600 2400 16.31 4,330 2400 8.01 5,310

000 19.80 10,400 .

oo aples oo IO Tewme Kiver |,

1400 19.49 9,720 near Ashland, Mont. (sité 64) 0600 7.63 4,780

1600 19.25 9,230 ? 1200 7.38 4,410

1800 19.07 8,880 May 17: 1800 7.08 3,970

2000 18.85 8,450 2400 5.22 1,720 2400 6.48 3,170

2200 18.51 7,820

2400 18.43 7,670 May 18: 06309000. Yellowstone River
0600 5.30 1,800 at Miles City, Mont. (site

May 21: 1200 5.44 1,940 72)

0300 18.15 7,170 1800 5.69 2,210

0600 17.91 6,760 2400 6.05 2,630 May 16:

0900 17.68 6,370 2400 5.28 14,400

1200 17.47 6,030 May 19:

1800 17.10 5,460 0600 6.44 3,120 May 17:

2400 16.81 5,030 1200 6.60 3,320 0600 5.44 15,100
1800 6.58 3,300 1200 5.66 16,100

May 22: 1800 5.92 17,400

0600 16.59 4,720 2400 6.57 3,290 2400 6.63 20,900

1200 16.42 4,480 May 20:

1800 16.27 4,280 0600 6.62 3’350 May 18:

2400 16.16 4,130 1200 6.66 3,400 0600 7.31 24,600
1800 6.89 3,700 1200 8.10 29,300

May 23: 2400 7.42 4,470 1800 8.47 31,600

0600 16.04 3,980 2400 8.84 34,000

0900 16.01 3,940 May 21: vay 19

1000 13.42 1,350 .64 y 19:

1200 13.26 1,240 ?238 ;,26 ::Igg 0600 9.30 37,100

1400 13.45 1,370 1800 8.19 5,560 0800 9.68 39,700

1500 14.92 2,680 2400 8.47 5,960 1000 9.93 41,500

1600 16.85 5,090 1200 10.35 44,600

1700 17.17 5,570 May 22: 1400 10.77 47,800

1800 17.13 5,500 0600 9.21 7,140 1600 11.32 52,200

2400 16.89 5,150 1200 9.74 7,980 1800 11.53 53,900
1500 9.95 8,320 2000 11.86 56,700

May 24: 1600 9.96 8,340 2200 12.17 59,300

0600 16.70 4,870 1700 9.93 8,290 2400 12.42 61,500

1200 16.56 4,670 1800 9.91 8,250

1800 16.49 4,580 2400 9.61 7,770

2400 16.43 4,500



TABLES

TABLE 9.—Gage hetghts and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (£e3/s) Time height (£e3/s) Time height (£e3/s)
(ft) (ft) (fe)

06309000. Yellowstone River 06320200. Clear Creek below 06320200. Clear Creek below

at Miles City, Mont. (site Rock Creek near Buffalo, Wyo. Rock Creek near Buffalo, Wyo.

72)--Continued (site 94)--Continued (site 94)--Continued

May 20: May 15: May 20:

0600 12.97 66,400 0200 3.67 471 0600 5.10 1,080

1200 13.18 68,300 0600 3.65 464 1400 4.92 990

1800 13.37 70,000 1200 3.58 441 1800 5.10 1,080

2400 13.87 74,800 1400 3,57 438 2400 5.39 1,220
1500 4.26 683

May 21: 2400 4.76 912 06324000. Clear Creek near

0600 14.12 77,200 Arvada, Wyo. (site 100)

1200 14.44 80,400 May 16:

1800 14.96 85,700 0400 4.76 912 .

2000 15.37 89,900 0800 4.65 862 May 15:

2200 15.59 92,300 1200 4.50 795 2400 3.42 656

2400 15.83 94,900 1700 4.39 746
2100 4.57 826 May 16: o

May 22: 2400 4.93 995 9600 §°23 o

0200 16.07 97,500 1800 3'75 806

0400 16.29 99,900 May 17: 2400 %10 985

0600 16.41 101,000 0200 5.25 1,160 :

0800 16.50 102,300 0400 5.26 1,160 May 17:

1000 16.44 102,000 0600 5.44 1,250 0200 4.69 1.300

1200 16.20 98,900 0800 5.55 1,320 0400 5.44 1,790

1400 15.57 92,100 1200 5.39 1,220 0500 5.77 2 020

1600 14.19 77,900 1500 5.47 1,270 0600 6.20 2’350

1800 12.39 61,200 1800 5.59 1,340  geoo 6.45 2,540

2000 11.44 53,200 2100 5.72 1,420 1200 5.72 1,990

2200 11.03 49,900 2400 5.84 1,510 1600 5.27 1.670

2400 10.80 48,100 1900 5.14 1.590
May 18: ’

May 23: 0200 5.88 1,540 2199 > R

0600 10.23 43,700 0600 5.74 1,440 2400 5.83 2.070

1200 9.90 41,300 1200 5.59 1,340 ’

1800 9.69 39,800 1500 5.82 1,490 May 18:

2400 9.57 39,000 1800 5.95 1,580 0300 6.44 2,520
2100 6.00 1,620 4700 7.31 3,250

May 24: 2400 >-81 1,490 500 7.62 3,560

0600 9.45 38,100 1800 8.41 4,450

1200 9.29 37,000 May 19: 2100 8.85 4,980

1800 9.13 35,900 0300 5.63 1,360 2230 9.03 5,210

2400 9.11 35,800 0600 5-51 1,290 2400 8.93 5’100
1200 5.27 1,160

06320200. Clear Creek below 1500 5.22 1,140

Rock Creek near Buffalo, 1800 5.24 1 150 May 19:

Wyo. (site 94) . ’ 0200 8.87 5,050
2100 5.27 1,160 0600 8.71 4,870

2400 3.65 464 1500 8.22 4,310

1800 7.79 3,850

2400 7.50 3,560

65
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MAY 1978 FLOODS, SOUTHEASTERN MONT. AND NORTHEASTERN WYO.

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge
Time height (£t3/s)
(ft)

Gage Discharge
Time height (£e3/s)
(ft)

Gage Discharge
Time height (£t3/s)
(ft)

06324000. Clear Creek near

Arvada, Wyo. (site 100)-~
Continued

May 20:

0600 7.32 3,420
1200 6.73 2,890
1800 6.30 2,540
2400 6.10 2,380
May 21:

0600 5.91 2,250
1200 5.69 2,090
1500 5.64 2,050
1600 5.64 2,050
2000 5.75 2,130
2400 5.79 2,160

06324500. Powder River at
Moorhead, Mont. (site 101)

May 16:

2400 4.12 2,110
May 17:

0600 4.90 3,330
1200 6.08 5,440
1800 6.42 6,120
2400 6.33 5,930
May 18:

0200 7.13 7,640
0600 8.26 10,300
1200 9.60 13,900

No gage-~height record to
1300 hours on May 20

May 20:

1300 13.59% 26,700
1500 14.03 28,300
1800 14.81 31,300
2000 15.09 32,400
2100 15.13 32,500
2115 15.24 33,000
2200 15.12 32,500
2300 15.12 32,500
2400 14.90 31,600

06324500. Powder River at
Moorhead, Mont. (site 101)
-=-Continued

May 21:

0100 14.74 29,100
0200 14.09 26,700
0300 13.35 24,000
0400 12.44 21,000
0800 10.17 14,100
1000 9.95 13,400
1100 9.49 12,200

No gage~height record to
1800 hours

1800 8.36 9,320
2400 7.97 8,400
May 22:

0600 7.88 8,200
1200 7.40 7,130
1800 7.03 6,340
2400 6.98 6,240
May 23:

0600 7.00 6,280
1200 6.88 6,040
1800 6.71 5,690
2400 6.57 5,420

06324710. Powder River at
Broadus, Mont. (site 103)

May 16:

2400 4.68 2,800
May 17:

0600 4.86 3,350
1200 4.94 3,470
1800 5.93 4,030
2100 6.63 5,230
2400 7.03 5,990
May 18:

0600 7.25 6,440
1200 7.96 7,990
1800 8.63 9,590

2400 9.74 12,700

06324710. Powder River at
Broadus, Mont. (site 103)--
Continued

May 19:

0600 10.61 15,600
1200 11.14 17,300
1800 11.57 18,800
2400 11.77 19,500
May 20:

0600 11.89 20,300
1200 11.83 20,000
1800 11.85 20,100
2400 11.75 19,600
May 21:

0600 12.24 22,900
0800 12.50 25,400
1000 12.63 26,800
1200 12.89 29,300
1230 12.96 30,000
1300 12.90 29,600
1400 12.92 29,700
1600 12.76 29,300
1800 12.44 28,000
2000 11.89 25,300
2200 10.98 21,300
2400 10.02 17,200
May 22:

0200 9.11 13,300
0400 8.65 11,900
0600 8.22 10,700
0800 7.92 9,900
1000 7.72 9,400
1200 7.58 9,050
1800 7.34 8,480
2400 6.79 7,230

06324890, Little Powder
River below Corral Creek
near Weston, Wyo. (site 105)

May 15:
2400 2.04 11



TABLES

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (££3/s) Time height  (£ft3/s) Time height  (f£t3/s)
(ft) (ft) (ft)

06324890. Little Powder 06324925, Little Powder River 06324925. Little Powder River
River below Corral Creek near Weston, Wyo. (site 108) near Weston, Wyo. (site 108)--
near Weston, Wyo. (site Continued

105) -~Continued

May 16: May 16: May 22:
0600 2.01 11 2400 2.94 27 0300 5.57 197
1200 1.98 10 0600 5.32 176
1800 1.94 9.3 May 17: 1200 4.98 150
2400 1.98 10 0600 2.96 28 1800 4.69 128

0800 3.47 52 2400 4.51 115
May 17: 1000 3.35 46
0600 2.52 24 1100 3.68 64 06324970. Little Powder
0900 3.27 50 1300 5.01 152 River above Dry Creek near
1800 4.19 96 1800 6.20 256 Weston, Wyo. (site 109)
2100 4.88 140 2100 7.32 439
2200 5.24 166 2400 8.28 694 May 16:
2400 7.04 380 2400 4.10 95

May 18:
May 18: 0300 8.82 902 May 17:
0600 8.62 1,260 0400 9.08 1,020 1600 4.17 104
0900 8.94 1,570 0600 11.83 2,860 2000 4.45 146
1200 9.40 2,100 0900 13.07 4,160 2300 4.95 237
1430 9.61 2,410 1000 13.13 4,230 2400 5.67 382
1800 9.37 2,060 1200 13.06 4,150
2400 8.92 1,550 1800 11.95 2,970 May 18:

2100 12.99 4,070 0400 7.11 910
May 19: 2400 13.31 4,440 0700 8.95 2,100
0100 9.05 1,580 0900 9.51 2,600
0300 9.10 1,740 May 19: 1200 10.12 3,250
0900 8.56 1,210 0045 13.32 4,460 1400 10.41 3,600
1200 8.18 922 0600 12.47 3,490 1600 10.47 3,670
1500 7.83 708 1200 11.42 2,500 2100 10.83 4,140
1800 7.54 563 1500 11.44 2,520 2400 11.13 4,560
2400 6.92 353 1800 11.16 2,290

2400 10.15 1,570 May 19:
May 20: 0300 11.54 5,170
0300 6.75 320 May 20: 0530 11.62 5,300
0700 6.55 289 0300 9.75 1,340 0730 11.59 5,250
1500 5.96 221 0600 9.46 1,190 1200 11.44 5,020
1900 5.60 193 1200 9.01 984 1600 11.55 5,190
2100 5.47 183 1800 8.39 733 2400 10.92 4,270
2200 5.48 184 2400 7.68 518
2400 5.57 190 May 20:

May 21: 0400 10.42 3,610
May 21: 0600 7.04 384 1000 9.95 3,060
0600 5.00 148 0900 6.69 322 1400 9.51 2,600
1200 4.55 118 1200 6.47 290 1800 9.00 2,140
1800 4,12 92 1800 6.12 248 2000 8.83 2,000

2400 3.89 80 2400 5.86 222 2400 8.39 1,670



MAY 1978 FLOODS, SOUTHEASTERN MONT. AND NORTHEASTERN WYO.

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (£t3/s) Time height (£e3/s) Time height (££3/s)
(ft) (ft) (ft)
06324970. Little Powder 06326500, Powder River near 06365300. Dry Fork Cheyenne
River above Dry Creek near Locate, Mont. (site 116)-- River near Bill, Wyo. (site
Weston, Wyo. (site 109)-- Continued 119)--Continued
Cont inued
May 2t: May 23: May 18:
0500 7.91 1,350 0100 11.27 27,400 0200 3.00 348
1300 7.28 995 0200 11.22 26,900 0430 3.88 894
2400 6.60 684 0400 11.22 26,900 0900 4.01 1,010
0600 11.15 26,200 1130 4.00 1,000
May 22: 0800 10.92 24,300 1330 3.82 846
0300 6.46 629 1200 10.02 19,300 1500 3.47 592
1700 6.00 468 1800 8.28 13,500 1700 3.12 400
2400 5.68 384 2400 7-66 11,600 1900 2.93 318
2400 2.90 306
06326500. Powder River near 325024= )18 10,300 May 19:
. . R :
Locate, Mont. (site 116) 1200 697 9'720 0700 2.94 322
E B R G
. ,770 .
2400 4.12 2,890 24,00 1.58 28
May 18: 06365300. Dry Fork Ch?yenne May 20
River near Bill, Wyo. (site y :
1500 430 ase0 1) i 0600 L.4s 20
* ’ 1200 1.37 15
1800 4.92 4,430
, 1800 1.30 12
2400 5.49 5,660 May 15: 2400 125 1o
2400 0.70 0.80 .
May 19: 3
0600 6.15 7,350 May 16: 06365900. Cheyeane River
1200 6.50 8,220 1800 .67 .70 Dear Dull Center, Wyo. (site
1800 6.80 9,000 1830 2.27 120 120)
2400 7.06 9,690 1900 1.89 58
1930 2.10 89 May 15:
May 20: 2200 1.42 18 2400 0.92 38
0600 7.41 10,800 2400 1.62 3
1200 7.75 11,800 May 16:
1800 8.12 12,900 May 17: 2030 -84 24
2400 8.47 13,900 0500 1.33 14 2200 1.40 159
0900 1,32 13 2230 1.71 271
May 21: 1330 1.45 20 2300 3.60 1,270
4 : 2400 3.75 1,360
0600 8.98 15,600 1400 1.77 45 ‘ ’
1200 9.35 16,800 2100 2.33 133
1800 9.67 18,100 2400 2.75 250
2400 9.89 19,000
May 22:
0600 10.28 20,400
1200 10.43 21,200
1800 10.87 23,900

2400 11.19 26,600



TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

TABLES

Gage Discharge Gage Discharge Gage Discharge
Time height (£e3/s) Time height (£c3/s) Time height (£3/s)
(ft) (fe) (fr)
06365900, Cheyenne River 06375600. Little Thunder 06376300. Black Thunder
near Dull Center, Wyo. (site Creek near Hampshire, Wyo. Creek near Hampshire, Wyo.
120) ~-~continued (site 121) (site 122)
May 17: May 16: May 16:
0130 4.17 1,620 2400 2.17 0.40 2400 0.67 1.0
0230 3.88 1,430
0330 4.84 2,030 May 17: May 17:
0600 6.11 2,900 0500 2.18 .50 1400 .69 1.0
0730 5.50 2,460 0600 5.45 407 1430 4.40 226
0900 5.15 2,210 0700 6.48 790 1500 7.00 456
1400 5.06 2,130 0800 6.96 1,060 1600 9.05 652
1530 4.90 2,030 0900 6.69 900 1900 10.00 746
1800 5.17 2,250 1200 6.12 629 2400 10.75 828
1900 5.59 2,580 1500 5.55 425
2100 6.45 3,290 1800 5.21 331 May 18:
2200 7.75 4,460 2100 5.02 285 0600 11.50 1,060
2300 8.85 5,560 2400 5.77 497 1200 12.25 2,040
2400 10.09 6,910 1800 13.11 3,370
May 18: 2230 14.13 5,050
May 18: 0300 6.95 1,050 2400 14.12 5,030
0100 10.77 7,900 0600 7.90 1,770
0200 11.73 10,300 0900 7.38 1,350 May 19:
0300 12.00 11,800 1200 6.89 1,010 0600 13.51 4,010
0600 11.66 10,200 1300 8.10 1,950 1200 12.72 2,740
0900 11.85 11,100 1315 9.02 3,030 1800 12.00 1,670
1100 11.66 10,200 1800 8.10 1,950 2400 11.21 933
1530 11.44 9,520 2400 6.98 1,070
1900 11.35 9,250 May 20:
2200 10.43 7,540 May 19: 0600 10.25 760
2400 9.76 6,710 0300 6.57 836 1400 8.59 538
0600 6.43 766 1800 7.40 382
May 19: 1200 6.56 831 2400 6.48 268
0200 9.21 6,110 1800 6.27 693
0300 8.26 5,150 2100 5.95 561 May 21:
0400 8.04 4,940 2400 5.45 407 0600 5.81 190
0600 7.16 4,110 1200 5.31 137
0800 6.32 3,380 May 20: 1800 4.92 99
1130 5.60 2,800 0300 5.15 316 2400 4.67 77
1230 5.59 2,790 0600 4.88 251
1800 4.62 2,070 0900 4.72 216 06386000. Lance Creek near
2400 3.68 1,460 1200 4.48 183 Riverview, Wyo. (site 126)
1800 4.26 145
May 20: 2400 3.97 101 May 16:
0600 3.14 1,140 2400 1.40 30
1200 2.64 880 May 21:
1700 2.25 695 0300 3.81 82 May 17:
2400 2.09 625 0600 3.63 63 1800 1.39 30
1200 3.42 44 2230 1.48 37
1800 3.30 35 2300 5.15 1,140
2400 3.17 28 2400 5.75 1,560
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MAY 1978 FLOODS, SOUTHEASTERN MONT. AND NORTHEASTERN WYO.

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (££3/s) Time height (££3/s) Time height (£t3/s)
(ft) (ft) (ft)
06386000. Lance Creek near 06394000. Beaver Creek near 06395000. Cheyenne River
Riverview, Wyo. (site 126)-- Newcastle, Wyo. (site 129) near Edgemont, S. Dak. (site
Continued 130)
May 18: May 16: May 16:
0400 6.15 1,880 2400 2.33 26 2400 2.58 120
0700 6.70 2,400
0800 . 7.45 3,240 May 17: May 17:
0900 8.30 4,500 0800 2.37 28 0600 2.58 120
1100 9.03 6,080 1200 2.52 37 1200 2.58 120
1200 9.14 6,350 1400 2.45 33 1800 2.57 117
1500 9.02 6,050 2000 2.43 32 2400 2.71 157
1800 8.73 5,360 2200 2.46 34
2200 8.67 5,240 2300 2.62 45 May 18:
2400 8.98 5,950 2400 3.15 95 0600 2.84 199
0900 3.96 758
May 19: May 18: 1000 6.97 3,150
0500 9.42 7,160 0200 5.12 307 1200 8.08 5,020
0600 9.40 7,100 0400 7.54 636 1800 9.34 7,900
0630 9.43 7,190 0600 9.66 1,020 2100 9.59 8,570
0730 9.33 6,890 0900 11.22 1,360 2400 10.05 9,510
1230 8.80 6,120 1200 11.97 1,540
1530 8.54 5,610 1500 12.49 1,680 May 19:
2400 8.17 4,980 1800 12.75 1,740 0600 10.34 10,300
2300 13.08 1,830 1200 10.67 11,300
May 20: 2400 13.08 1,830 1800 11.52 14,100
0700 7.39 3,780 2400 12.68 18,900
0900 6.91 3,150 May 19:
1100 5.92 2,100 0100 13.03 1,820 May 20:
1230 5.36 1,630 0600 11.89 1,520 0600 13.65 28,000
1500 4.89 1,290 0800 11.61 1,450 1200 13.35 26,500
1900 4.41 1,010 1000 11.53 1,440 1409 12.45 22,000
2400 4.00 823 1300 11.65 1,460 5390 11.61 18,400
1800 13.16 1,850 3400 10.43 14,300
May 21: 2000 15.13 2,830
0600 3.65 684 2200 15.85 3,420 May 21:
1200 3.36 579 2400 16.37 3,870 0300 9.20 9,510
1800 3.10 494 0600 8.40 8,880
2400 2.89 433 May 20: 1200 7.38 6,790
0600 15.65 3,260 1800 6.37 4,890
May 22: 1200 15.10 2,800 2400 5.02 2,790
0600 2.76 396 1800 14.40 2,280
1200 2.63 358 2400 13.28 1,880 May 22:
1800 2.50 325 0600 4.58 2,230
2400 2.40 299 May 21: 1200 4,34 1,960
0300 11.37 1,390 1800 4.12 1,720
0600 9.72 1,030 2400 4.08 1,680
1200 7.83 684
1800 6.40 465

2400 5.30 324



TABLES

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (£e3/s) Time height (£t3/s) Time height (££3/s)
(ft) (ft) (fr)
06425780. Belle Fourche 06425900. Caballo Creek at 06425900. cCaballo Creek at

River above Dry Creek near
Piney, Wyo. (site 132)

May 15:

2400 3.25 14
May 16:

0600 3.23 13
1200 3.24 14
1800 3.24 14
2400 3.33 17
May 17:

0200 3.65 32
0600 3.90 47
1100 4.10 59
1200 6.53 264
1400 7.32 369
1700 6.41 249
1900 5.99 205
2100 5.92 198
2400 7.62 417
May 18:

0100 8.54 588
0200 9.11 718
0500 9.37 782
0600 11.19 1,380
0800 12.81 2,210
1000 13.25 2,520
1200 13.43 2,660
1530 13.16 2,450
1830 11.83 1,640
1930 11.76 1,610
2140 14.68 3,800
2200 15.36 4,530
2230 16.3 5,630
2400 14.90 4,020

No gage-height record May 19
through May 21

06425900. Caballo Creek at
mouth near Piney, Wyo. (site
133)

May 15:
2400 2.10 1.0

mouth near Piney, Wyo. (site
133)--Continued

May 16:

0600 2.08 .90
1200 2.07 .80
1800 2.06 .70
2200 2.06 .70
2400 2.33 3.1
May 17:

0loo0 2.41 4.5
0200 3.50 42
0300 3.40 37
0430 3.54 45
0600 3.09 23
1200 2.49 6.1
1800 2.40 4.3
1900 2.46 5.4
2000 2.66 12
2100 3.18 27
2200 3.94 75
2300 4.77 178
2400 5.20 260
May 18:

0200 5.82 422
0500 4.83 190
0700 5.86 435
0900 6.18 545
1100 6.66 748
1300 7.14 996
1500 6.73 781
1700 7.33 1,100
1800 7.22 1,040
2100 7.62 1,290
2400 8.01 1,560
May 19:

0600 8.39 1,890
0915 8.66 2,170
1200 8.12 1,650
1500 7.73 1,360
1800 7.46 1,180
2100 6.83 831
2400 6.53 688

mouth near Piney, Wyo. (site
133) --Cont inued

May 20:

0300 6.07 505
0600 5.81 419
1200 5.38 303
1800 5.07 236
2400 4.82 188
May 21:

0600 4.53 144
1200 4,37 123
1800 4.24 108
2400 4.11 94

06426400. Donkey Creek near
Moorcroft, Wyo. (site 135)

May 16:

2400 1.60 3.2
May 17:

0400 1.56 2.4
0515 4.03 154
0600 3.24 86
0700 2.54 35
2100 2.45 30
2200 2.59 38
2400 3.70 123
May 18:

0600 7.05 559
1000 9.80 1,220
1200 12.24 2,060
1500 13.39 2,550
2400 13.90 2,840
May 19:

0300 14.55 3,820
0545 14.60 3,950
0900 14.44 3,550
1200 13.49 2,590
1500 11.95 1,950
1700 11.04 1,620
1800 10.68 1,490
2100 9.79 1,210

2400 9.14 1,030
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MAY 1978 FLOODS, SOUTHEASTERN MONT. AND NORTHEASTERN WYO.

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (£t3/s) Time height (££3/s) Time height (£t3/s)
(ft) (ft) (fr)
06426400. Donkey Creek near 06426500, Belle Fourche 06635000. Medicine Bow
Moorcroft, Wyo. (site 135)-- River below Moorcroft, Wyo. River above Seminoe
Continued (site 136)--Continued Reservoir near Hanna, Wyo.
(site 142)--Continued
May 20: May 21: May 21:
0100 8.97 980 0800 11.32 1,670 0600 3.77 1,950
0600 6.77 514 1200 11,08 1,510 1200 3.66 1,830
0700 7.80 700 1500 10.76 1,340 1800 3.48 1,630
1200 6.77 514 1900 10.15 1,110 2400 3.37 1,520
2400 5.31 306 2400 9.19 845
May 22:
May 21: May 22: 0600 3.34 1,500
0300 5.08 277 0400 8.50 692 1200 3.33 1,490
0600 4.90 254 1000 7.69 545 1800 3.24 1,410
1200 4,59 216 1800 6.96 444 2400 3.13 1,310
1800 4.33 186 2400 6.45 381
2400 4.15 167 . 06646600. Deer Creek below
06635000. Medicine Bow Millar Wasteway at Glenrock,
May 22: River above Seminoe Wyo. (site 151)
0600 3.97 148 Re§ervoir near Hanna, Wyo.
O A
2400 3.26 87’ May 16: 2400 5-00 340
2400 2.20 590 May 16:
06426500, Belle Fourche May 17 0600 5.09 385
River below Moorcroft, Wyo. : 1000 5.11 396
(site 136) 4 1200 2.22 604 1300 4.89 290
1500 2.38 716 1400 4.84 268
No gage-height record May 17 1800 3.44 1,590 1800 4.82 259
to 2400 hours on May 18 2100 4.43 2,720 2200 4.85 272
2400 4.95 3,380 2400 4.93 308
May 18:
2400 14.41 13,400 May 18: May 17:
0600 6.00 4,720 0330 5.29 494
May 19: 1230 6.25 5,220 0430 5.75 775
0300 14.60 15,300 1800 5.08 3,540 0600 7.70 2,620
0600 14.39 13,200 2400 4.18 2,420 0700 8.57 4,650
1100 14.05 10,200 0730 8.74 6,090
1600 13.73 7,780 May 19: 0800 8.71 5,755
2200 13.64 7,200 0600 4.04 2,250 0830 8.84 5,560
2400 13.47 6,300 1200 4.02 2,220 1000 8.75 5,000
1800 4.18 2,420 1130 8.61 4,650
May 20: 2400 4,11 2,330 1400 7.89 3,030
0700 12.99 4,500 1800 7.24 2,330
1460 12.53 3,350 May 20: 2100 7.03 2,110
2200 11.94 2,350 0600 3.91 2,100 2400 7.08 2,160
2400 11.83 2,200 1200 3.72 1,890
1800 3.70 1,870
2400 3.82 2,000



TABLES

TABLE 9.—Gage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (ft3/s) Time height (££3/s) Time height (€¢3/s)
(ft) (ft) (fe)
06646600. Deer Creek below 06646780. Sand Creek near 06646800. North Platte
Millar Wasteway at Gleanrock, Glearock, Wyo. (site 153)-- River near Glenrock, Wyo.
Wyo. (site 151)--Continued Continued (site 154)~~Continued
May 18: May 18: May 17:
0030 7.11 2,190 0300 3.61 344 0600 2.31 1,430
1000 6.69 1,770 0600 3.51 308 0900 3.17 2,740
1700 6.24 1,380 0900 3.76 407 1200 4.51 5,660
2000 6.23 1,370 0930 3.87 460 1300 4.71 6,190
2400 6.37 1,490 1300 3.27 232 1800 3.73 3,820
1600 2.73 103 1900 3.14 2,680
May 19: 1700 2.84 125 2000 3.90 4,190
0200 6.36 1,480 1900 3.51 308 2100 3.80 3,970
0700 5.96 1,170 2000 3.71 385 2200 3.55 3,460
1400 5.67 972 2400 3.25 227 2400 3.52 3,400
1700 5.61 936
2400 5.87 1,110 May 19: May 18:
0100 2.96 151 0600 3.80 3,970
May 20: 0200 2.80 117 1200 4.12 4,700
0400 5.79 1,050 0300 2.62 83 1800 4.16 4,790
1000 5.49 864 0600 2.43 54 1900 4.19 4,860
1900 5.28 739 0900 2.19 27 2000 4.35 5,250
2400 5.31 756 1200 2.00 8.0 2400 4.52 5,680
1500 1.80 2.6
May 21: 2400 1.77 1.8 May 19:
0600 5.27 734 0100 4.48 5,580
1200 5.17 678 May 20: 0600 4.61 5,920
1800 5.10 640 0500 1.77 1.8 1000 4.59 5,870
2400 5.05 615 1200 1.74 1.2 1200 4.72 6,220
1500 1.75 1.4 1330 4.80 6,440
06646780. Sand Creek near 1800 1.72 1.0 1800 4.65 6,030
Glenrock, Wyo. (site 153) 2400 1.72 1.0 2400 4.60 5,890
May 16: May 21: May 20:
2400 1.66 0.40 0600 1.73 l.o 0200 4.43 5,450
1200 1.73 1.0 0600 4.36 5,280
May 17: 1500 1.75 1.2 1200 4.03 4,490
1200 1.68 .60 1800 1.74 1.1 1800 3.81 4,000
1600 1.76 1.6 2400 1.74 1.1 2400 3.78 3,930
1700 1.95 10 May 21
1800 2.46 60 y &Lz
1900 2.37 48 iver near Glemcock, Wyo. o0 160 %60
2200 2.68 96 (site 154) ’ 1200 3.42 3,200
2300 2.53 70 1800 3.60 3,560
2400 2.78 113 May 16: 2400 3.92 4,240

2400 2.19 1,290



MAY 1978 FLOODS, SOUTHEASTERN MONT. AND NORTHEASTERN WYO.

TABLE 9.—Guage heights and discharges at selected gaging stations—Continued

Gage Discharge Gage Discharge Gage Discharge
Time height (££3/s) Time height (£e3/s) Time height (££3/s)
(ft) (ft) (ft)
06647500, Box Elder Creek 06649000. LaPrele Creek 06652000, North Platte
at Box Elder, Wyo. (site 155) near Douglas, Wyo. (site 159) River at Orin, Wyo. (site
163)
May 15: May 15: May 15:
2400 3.96 424 2400 7.06 317 2400 3.90 2,460
May 16: May 16: May 16:
0300 3.99 436 0400 7.28 345 0600 3.86 2,440
0600 3.94 416 1200 6.98 305 1200 3.82 2,380
1200 3.88 392 1400 6.62 257 1800 3.75 2,270
1500 3.86 384 2000 6.68 265 2000 4.01 2,690
1800 3.92 408 2400 7.40 364 2100 4.91 4,400
2130 4.34 580 2200 6.32 7,790
2200 4.37 595 May 17: 2300 7.11 10,100
2300 4.53 675 0300 8.85 582 2400 6.80 9,130
2400 5.04 964 3600 10.59 1,530
0700 10.66 1,700 May 17:
May 17: 0900 10.62 1,610 0100 6.76 9,100
0100 5.37 1,180 1200 10.31 1,080 0230 7.76 12,200
0330 6.61 2,230 1800 10.06 848 0400 6.77 9,130
0600 6.28 1,910 2400 10.52 1,410 0500 6.07 7,200
0900 5.85 1,540 0600 5.56 5,930
1400 5.54 1,300 May 18: 0800 4.89 4,420
2000 5.42 1,210 0600 10.57 1,510 1000 4.70 4,030
2400 5.30 1,130 1200 10.29 1,050 1200 4.58 3,790
1500 9.96 802 1400 4.42 3,480
May 18: 2400 9.77 748 1500 4.42 3,480
0600 5.10 1,000 1800 4.47 3,580
1200 4.90 880 May 19: 2000 4.67 3,970
1500 4.89 874 0600 9.13 627 2100 4.96 4,570
1730 4.93 898 1200 8.72 561 2200 5.48 5,740
2400 4.70 760 1800 8.36 504 2400 6.56 8,530
2400 8.24 486
May 19: May 18:
0300 4.60 - 710 May 20: 0200 7.01 9,930
0600 4.54 680 0600 8.07 459 0300 7.09 10,200
1200 IR 630 1200 7.88 431 0400 7.09 10,200
1500 4.43 625 1800 7.58 387 0600 7.03 9,990
1800 [AFNA 630 2400 7.58 387 0900 6.79 9,280
2400 4.37 595 1200 6.66 8,900
May 21: 1800 6.51 8,480
May 20: 0600 7.50 376 2000 6.59 8,700
0600 4.27 548 1200 7.32 350 2400 6.63 8,820
1200 4.18 512 1400 7.27 343
1500 4.15 500 1600 7.50 376 May 19:
1800 4.18 512 1800 8.14 469 0400 6.53 8,620
2100 4.22 528 1830 8.36 504 0800 6.41 8,280
2400 4.18 512 2100 8.05 456 1200 6.57 8,730
2400 7.85 427 1400 6.60 8,820
2100 6.56 8,700
2400 6.44 8,360
May 20:
0300 6.37 8,250
0600 6.32 8,120
1200 6.25 7,920
1500 6.16 7,680
1800 6.03 7,340
2100 5.88 6,950
2400 5.66 6,390
May 21:
0600 5.36 5,740
1200 5.24 5,460
1800 5.13 5,210

2400 4.94 4,780



