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Floods in Wyoming, Magnitude and Frequency

By J. R. Carter and A. Rice Green

ABSTRACT

Methods are described in the report for estimating the
magnitude of a flood of any frequency between 1.1 and 50
years for any site, gaged or ungaged, on most unregulated
streams in Wyoming, within the limits of basin size for which
records have been collected. Flood-frequency relations are
not defined for a large part of the headwaters of the North
Platte River in south-central Wyoming because of the paucity
of streamflow data.

Relations of the mean annual flood as the dependent vari-
able to certain basin characteristics as independ}e):nt variables
are defined. Wyoming is in the headwaters of four main river
basins; the in epenfent variables used in each basin are as
follows:

Missouri River basin: only drainage area for part of the
basin; drainage area and mean basin altitude for part of the
basin.

Green River basin: drainage area and altitude at site;
separate drainage area relation curve for main stem of Green
River.

Bear River basin: drainage area and mean basin altitude.

Snake River basin: drainage area, mean annual precipita-
tion, and a geographic factor.

Curves are presented showing the ratio of floods of se-
lected frequencies to the mean annual flood used as an
index. A separate ratio curve is shown for the main stem of
Green River. The ratio to mean annual flood varies with mean
basin altitude for a small part of Snake River basin along
the west-central border of the State.

Data are tabulated for the maximum known flood at each
gaging station for which records are used in the analysis.

INTRODUCTION

This report contains the results of four
separate flood-frequency analyses designated
A, B, C, and D. Analysis A is for the portion
of Wyoming east of the Continental Divide.
Analysis B applies to the portion of Wyoming
in Part 9, as designated in streamflow reports
entitled “Surface Water Supply of the United
Stated” published by the U.S. Geological Sur-
vey, and was extracted from an unpublished
study by W. P. Somers in 1959. Analysis C

applies to Part 10 and was extracted from
Circular 457 (Berwick, 1962). Analysis D
applies to Part 13 and was extracted from a
report by C. A. Thomas, H. C. Broom, and
J. E. Cummans (1963).

Methods described in this report can be
used to estimate the magnitude of a flood of
any selected recurrence interval between 1.1
and 50 years for any unregulated stream in
Wyoming, gaged or ungaged, within the scope
of the data. Flood-frequency relations are
not defined for a large part of the North
Platte River basin in south-central Wyoming
because of insufficient data.

Similar reports have been prepared for
many States, including four that pertain to
States contiguous to Wyoming: Nebraska
(Furness, 1955; 1962), South Dakota (McCabe
and Crosby, 1959), eastern Montana (Berwick,
1958), and Utah (Berwick, 1962).

Analysis A of this reportwas made by J. R.
Carter in 1961 inthe Casper subdistrict office
of the Denver district under the direction of
W. T. Miller, district engineer, as part of a
cooperative program with the Wyoming State
Highway Department. On October 6, 1961, a
surface water district office was established
in Cheyenne, Wyo., and since that date, surface
water investigations in Wyoming have been
under the direction of L. A. Wiard, district
engineer. Analyses B, C, and Dwere prepared
by A. Rice Green of the Floods Section, Tate
Dalrymple, Chief, Washington, D. C.

The Wyoming State Highway Department is
under the direction of J. R. Bromley, Super-
intendent and Chief Engineer. E. R. Reed is
bridge engineer and F. O. Witters is advance
plans engineer,
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The base data were collected principally
by the U.S. Geological Survey in cooperation
with various State and Federal agencies.

DESCRIPTION OF THE STATE
TOPOGRAPHY

The topography of Wyoming ranges from
vast plains to rugged mountains. The Conti-
nental Divide crosses the State from near the
northwest corner to a point about midway
along the southern border. In the north, it
follows the Wind River Range, and in the south
the Park Range. Between these ranges is the
Great Divide basin, from which no surface
drainage flows. The crest between the two
mountain ranges is not well defined and, until
very recently, the Great Divide basin was be-
lieved to be west of the Continental Divide.
Recent topographic mapping has shown that
it is in the Missouri River basin.

One of the outstanding topographic features
of Wyoming is the Great Plains, which con-
stitutes about a third of the area of the State,
The Big Horn Mountains in the north and the
Laramie Range in the south form the western
boundary of the Great Plains that extend east-
ward into adjoining States.

The mean altitude in Wyoming is about
6,700 feet, Excluding the mountain ranges,
the mean altitude in the southern part of the
State is greater than 6,000 feet, and in the
northern part is about 3,500 feet. The alti-
tude of the lowest point in the State, which is
near the northeast corner where the Belle
Fourche River crosses into South Dakota, is
3,125 feet. The altitude of the highest point,
Gannet Peak in the Wind River Range, is
13,755 feet.

RIVER BASINS

Wyoming is in the headwaters of four major
river basins: Parts 6-A and 6-B (“Part” as
previously explained), the section of the State
east of the Continental Divide, are drained by
headwaters of the Missouri River; Part 9,
most of the southwest section, is drained by
the Green River, which flows south to the
Colorado River; Part 10, a small section in
the southwest corner, is drained by the Bear
River, which -flows to Great Salt Lake; and
Part 13, the west-central section, is drained
by the Snake River and its tributaries, which

flow to the Pacific Ocean through the Colum-
bia River.

CLIMATE

Because of the high altitude, Wyoming has
a cool climate, For most of the State, mean
high temperatures in July range from 85° to
90°F and the low temperatures from 50° to
60°F. Average temperatures decrease quickly
as the elevation increases. Rapid and fre-

‘quent changes between mild and cold periods

are characteristic in the winter. In January,
mean minimum temperatures generally range
from 5° to 15°F, although in the western val-
leys they may be as low as -5°F.

There is a wide variation in mean annual
precipitation, It is generally greater at higher
altitudes, although altitude is not the only cri-
terion. For example, in most of the south-
west part, where the altitude ranges from
about 6,500 to 8,500 feet, mean annual pre-
cipitation ranges from 8 to 12 inches, while
in the northeast part and along the eastern
border, where altitudes mostly range from
4,000 to 5,000 feet, annual averages are gen-
erally between 12 and 16 inches.

Snow falls frequently from November
through May. There is considerable varia-
tion in the annual amount of snow over the
State. The mountains receive several times
as much snow as regions in the lower alti-
tudes. During the summer, showers are quite
frequent and, although they often amount to
only a few hundreths of an inch, occasionally
there is very heavy rain associated with
thunderstorms covering a few square miles.
However, the largest floods recorded on the
larger streams at low altitudes have resulted
from heavy, general rainstorms.

STREAM REGULATION

The degree of regulation of streams inWy-
oming ranges from none to practically com-
plete regulation of many of the major streams.
The flood-frequency relations defined in this
report do not apply to streams where flood
peaks are affected appreciably by the opera-
tion of diversion and storage projects. As of
1961, the reaches of streams thatare affected
appreciably by regulation are:

Wind River (Bighorn River) below Wyoming
Canal Diversion dam.
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Shoshone River from Buffalo Bill Dam to
mouth.

Belle Fourche River below Keyhole Res-
ervoir,

North Platte River.
Laramie River from Jelm to mouth.

Green River below gaging station at War-
ren Bridge, near Daniel, Wyo.

FLOOD-FREQUENCY ANALYSIS A,
PARTS 6-A AND 6-B

The methods used inthis analysisfor com-
puting flood-frequency relationships are dis-
cussed indetail by Dalrymple (1960). Briefly,
records of annual peak discharges are used
to relate a selected index flood to certain
significant characteristics of drainage basins
and to relate peak discharges, expressed in
terms of ratio to the index flood, to recur-
rence interval.

DATA USED

The base data used in this analysis are the
records of annual maximum discharges col-
lected at gaging stations operated by the
Geological Survey and other agencies. The
annual maximum discharge is defined as the
highest momentary peak discharge in a water
year. A water year is the 12-month period
October 1 through September 30 and is des-
ignated by the calendar year in which it ends.

All records of maximum annual discharges
collected since 1921 in the Missouri River
basin, Wyoming, were used in this analysis
if they met the following requirements:

1. The recordwas 5 or more years in length.

2. Flood peaks were not significantly affected
by artificial storage, regulation, or diver-
sions.

3. Records for two stations on the same
stream were collected at points where
the difference in area of drainage basins

is more than 25 percent of the drainage
area of the smaller basin. If the records
were not concurrent and the areas dif-
fered by less than 25 percent, they were
combined int6 one longer record.

4. The records for small drainage basins
are typical for the general region in
which the gaging stations are located.

The location of each gaging station for
which records were used in this report is
shown in figure 1. The index number shown
is that permanently assigned to the station by
the U.S. Geological Survey. Gaging stations
for which records do not conform with the
criteria given above are notshowninfigure 1.

FLOOD SERIES

Investigators of floodflow characteristics
of streams have used two types of flood se-
ries, the annual flood series and the partial-
durationflood series. The annual flood series
is a list of annual maximum discharges, and
the partial-duration flood series is a list of
all flood peaks that exceeded a selected dis-
charge regardless of the number of peaks
during the year. The annual series was used
in this analysis.

The relative merits of the two series have
been discussed by Mitchell (1954, p. 7-8) and
many others. There is an important distinc-
tion in meaning between the recurrence in-
tervals of annual floods and the recurrence
intervals of partial-duration series floods.
In the annual flood series, the recurrence
interval is the average interval of time within
which a given flood will be equaled or ex-
ceeded once as an annual maximum. In the
partial-duration flood series, the recurrence
interval is the average interval of time within
which a given flood will be equaled or ex-
ceeded once as an event regardless of the
relation of the flood to a water year or any
other time period. Practically the same re-
sults will be obtained by use of either series
for recurrence intervals greater than 10
years. Differences are appreciable forfloods
of more frequent occurrence.
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Figure 1—Map of Wyoming showing location of gaging stations for which records were used in the frequency analyses,

There is a definite relationship, shown in
the following table, between the recurrence
interval of a flood as an event and as an an-
nual maximum (Langbein, 1949).

Recurrence intervals in years

Annual flood series Partial-duration series

1716 0.5
1,58 1.0
2.00 1.45
2.54 2.0
5.52 5.0
10,5 10
20.5 20
50.5 50
100.5 100

Recurrence intervals are given in this re-
port for floods occurring as annual maxima.
Recurrence intervals as events can be com-
puted from the relation shown in the table.

FLOOD FREQUENCY AT GAGING STATIONS

BASE TIME PERIOD

In order that the station frequency curves
be comparable, the period of record for each
station should represent the same period in
time. A 37-year period (water years 1921-—
57) was selected as the base time period for
this study. However, most of the records
used did not cover the entire period, and fig-
ures for periods of no record were estimated
by correlating the flood peaks of the short-
term station record with the flood peaks of a
long-term record. These estimated figures
are not true discharge figures and were not
so considered. To avoid estimating an exces-
sive number of working figures, an additional
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base period, 1941-57, was selected. Curves
based on the short-term period were then
adjusted to those for the period 1921-57.

FLOOD-FREQUENCY GRAPHS AT GAGING STATIONS

Values of annual peak discharges and es-
timated figures for periods of no recordwere
listed in chronological order and numbered
in order of magnitude, the largest being No. 1,
the second largest No. 2, etc. The plotting

position for each peak discharge was then

n+ 1

computed using the formula T = , where

T is the plotting position in years,n is the
number of years in the base period, and m is
the relative magnitude of the peak. Plotting
positions were not computed for estimated
figures, nor were these figures used further
in the analysis. Historical data were some-
times used to extend the upper ends of the
frequency curves. For example, the highest
flood on the Powder River at Arvada during
the base period occurred in 1923; however,
information from local residents indicates
that this flood was the largest for at least 76
years, and the plotting position was computed
as 77 instead of 38 years,

In most of the literature, the computed
plotting position is also designated as the
recurrence interval, the return period, or
a similar term. The recurrence interval of
a given flood at a given site has only one
value, whereas the plotting position of that
flood is intimately related to the length of
record and will change as additional floods
are added to the array. Usage in this report
conforms to convention, but it should be rec-
ognized that plotting positions of floods and
recurrence intervals computed from indi-
vidual station data are only computation es-
timates of the true recurrence intervals of
the floods. The best estimate of true recur-
rence intervals will be obtained from regional
relations that are the results of the analysis.

The annual floods were plottedon a special
form (Powell, 1943) for analysis of flood fre-
quencies by the Gumbel (1941) method. The
discharge was plotted asthe ordinate and re-
currence interval as the abscissa, and curve
of visual best fit was drawnthrough the points.

REGIONAL FREQUENCY ANALYSIS

INDEX FLOOD

The mean annual flood (Q 9 33) was used as
the index flood in this analysis; it is defined

as the discharge that has a 2.33-year recur-
rence interval, The magnitude of the mean
annual flood is a measure of certain physio-
graphic and climatological characteristics of
the drainage basin. It was estimated for each
station graphically from the individual fre-
quency curves.

The factors that were considered to deter-
mine the relation of the mean annual flood to
the basin characteristics were: size of drain-
age basin, mean altitude of drainage basin,
and slope of the main channel. There are
many other factors that probably influence
the values of the mean annual floods, but they
generally are difficult to measure. However,
there arelarge areas within which the varia-
tion from stream to stream of the integrated
effect of difficult-to-measure or unknown
characteristics is small. Analysis of the
relation of mean annual flood to measurable
basin characteristics indicates that most of
Wyoming can be divided on this basis into 13
subdivisions in 8 groups as shown infigure 2.
Each of the groups of subdivisions is calleda
hydrologic area and is designated by the ap-
propriate number in figure 2.

Divisions between areas were determined
primarily onthebasis of streamflow records:
however, the exact boundaries were usually
based on topographic features such as drain-
age divides.

Base data are insufficient to define flood-
frequency relations in a large region of the
headwaters of the North Platte River in
south-central Wyoming.

Inhydrologic areal, which is mostly moun-
tainous, annual peak discharges are usually
caused by snowmelt, and a significant relation
was found between mean annual flood and the
size and mean altitude of the drainage basin,
The relation is shown graphically by the
curves in figure 3. The equation of the
curves infigure 3is of the form Qg 33=CA*EY,
where C is a coefficient unique to the area, A
is size of drainage basin, and E is mean ele-
vation of drainage basin, The relation is
based on 49 station records having a total of
844 station years of record. The drainage
areas range from 15,1 to 2,623 square miles,
and mean altitudes of drainage basins range
from 6,510 to 11,100 feet.

In hydrologic area 2, also a mountainous
area, there are only three streamflow
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Figure 2. —Map of Wyoming showing hydrologic areas.

records, a number usually considered to be
insufficient to define a relation between mean
annual floods and basin variables. However,
the three records provide rather conclusive
evidence that the relation for area 2 is sub-
stantially different fromthat for areal, This
evidence is supported by certain geologic and
meteorologic anomalies in the area.

The drainage areas of the three stations
range from 194 to 640 square miles, and mean
elevations of drainage basins range from
8,690 to 8,970 feet. Correlation of Qg 33 with
area and mean altitude of the drainage basin
indicates that the equation of the relation for
area 2 differs from that for the relation for
area 1 only in the value of €, Proof of the
similarity of the exponent of the altitude

terms is not conclusive because of the small
differences between the mean altitudes of the
three basins considered; however, similarity
has been assumed because of the fact that
both areas are mountainous and have floods
resulting mostly from snowmelt, Values of
Q2,33 for sites in areas 2 are computed by
multiplying values obtained from the curves
in figure 3 by 2.07,

Most of hydrologic area 3 is below about
7,000 feet altitude. The terrain is typified
by rugged low mountains and hills having
sparse vegetation, Flood peaks occur as the
result of either snowmelt, rainfall, or a com-
bination of the two. The larger floods usually
are the result of intense rainstorms. The
only significant relation found was between
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size of drainage basin and mean annual flood,
The relation (fig. 4) is based on 9 station
records having a total of 138 station years of
record. The drainage areas range from 54.6
to 6,050 square miles.

Hydrologic areas 4 is similar to area 3 in
that most of the larger floods are the result
of intense rainstorms. The terrain is typified
by rolling hills having small relief except in
the badlands of the Bighorn Basin. The rela-
tion of the mean annual flood to size of drain-
age basin (fig. 4) is based on 17 station rec-
ords having a total of 199 station years of
record. The drainage areas range from 51.7
to 5,270 square miles.

The ends of the curves in figures 3 and 4
mark the limits of definition by streamflow
data. Extrapolation of the curves is not rec-
ommended.

COMBINING RECORDS

The record at a gaging station is only a
small sample of the actual flood history at
the site. A frequency curve based solely on
the station data may be considerablydifferent
from the true curve and, furthermore, a fre-
quency curve for an individual site cannot be
applied directly to an ungaged site where a
flood-frequency curve may be desired. The
limitation of the individual eurves are
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overcome by combining records for streams
having similar frequency characteristics to
produce a dimensionless frequency curve that
can be applied to sites, gaged or ungaged,
within a large region,

Before a group of individual station records
canbe combined, it is necessary todetermine
that all the streams are in a region having
uniform flood-frequency characteristics. The
test for homogeneity is made by comparing
the differences in slopes of the individual
frequency curves to the variation in slope
that may be attributed to chance in random
sampling. The homogeneity test graph used
is discussed by Dalrymple (1960).

FLOOD-FREQUENCY REGIONS

Streamflow records indicate that Wyoming
can be divided into nine homogeneous regions
designated A-I. All except region E are out-

lined in figure 5. Region E is the main stem
of Green River downstream from the gaging
station at Warren Bridge, near Daniel, Wyo.

COMPOSITE FREQUENCY CURVES

A composite frequency curve representing
the relation of a flood of any selected fre-
quency between 1,1 and 50 years (1.1 and 75
years for region D) to the mean annual flood
has been constructed for each region and
labeled to correspond to the regions outlined
in figure 5. The curves for the section of the
State east of the Continental Divide (Parts 6-
A and 6-B) are shown in figure 6.

APPLICATION OF FLOOD-FREQUENCY RELATIONS,
PARTS 6-A AND 6-B

Within the limits shown, the curves in fig-
ure 3, 4, and 6 can be used to determine the
flood magnitude for any selected recurrence
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interval between 1,1 and 50 years on an un-
regulated stream in the area east of the Con-
tinental Divide in Wyoming, except in the
area labeled as undefined in figures 2 and 5.
The following procedure is used:

1. Determine from figure 2 the number of
hydrologic area in which the site is located.

2. Determine the drainage area of the
stream above the site. If the site is within
areas 1 or 2, determine also the mean alti-
tude of the drainage basin. This can be done
by placing arectangular grid system overlay
on a contour map and recording the altitude
of the intersections. The grid spacing should
be such that a minimum of 50 intersections

111°

fall within the basin., The arithmetic average
of these altitudes is a sufficiently accurate
estimate of the mean altitude of the drainage
basin,

3. Determine the mean annual flood from
figure 3 or 4.

4. Identify from figure 5 the flood-fre-
quency region in which the site is located.

5. Determine the ratio to the mean annual
flood for the flood of the selected recurrence
interval (fig. 6).

6. Multiply the ratio to mean annual flood

(step 5) by the mean annual flood (step 3) to
obtain the flood magnitude.
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Figure 5. —Map of Wyoming showing flood-frequency regions.
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To obtain a complete frequency curve for
the site, repeat steps 5 and 6 for several se-
lected recurrence intervals.

The above figures also can be used to de-
termine the frequency of a flood of known
magnitude.

FLOOD-FREQUENCY ANALYSIS B, PART 9

W.P.Somers, hydraulic engineer, U,S.Geo-
logical Survey, made a flood-frequency study
(unpublished) for Part 9 in 1959, The curves
defined by Somers applicable to that portion
of Part 9 in Wyoming were taken from
Somers’ study and used for this report. In
general, the methods and procedures dis-
cussed under the foregoing analysis A (Parts
6-A and 6-B, Wyoming) also apply to Part 9,
Wyoming. One major difference is in the
method used to determine mean annual flood,

Drainage area is used as one independent
variable, as in analysis A; however, altitude
of the selected site, instead of mean altitude
of the basin, is used as a second independent
variable, See figures 7 and 8.

A separate curve (fig. 9) based on records
for only main-stem gaging stations is used to
determine mean annual flood along the main
stem of Green River below the station at
Warren Bridge, near Daniel, Wyo.

Composite frequency curves used todeter-
mine the ratio of the flood of the selected
frequency tothe mean annual flood are shown
in figure 10,

APPLICATION OF FLOOD-FREQUENCY RELATIONS,
PART 9

The magnitude of a flood of any selected
frequency between 1.1 and 50 years (1.1 and
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75 years in region D) can be estimated for
any site, gaged or ungaged, in Part 9, Wyo-
ming, by the following procedure:

1, If the site is not on the main stem of
Green River below the gaging station at
Warren Bridge near Daniel, Wyo., determine
from figure 2 the hydrologic area in which
the site is located.

2. Determine the drainage area of the
stream above the site.

3. Determine the altitude of the site above
mean sea level,

4, Determine the mean annual flood from
figure 7 or 8.

5. Determine from figure 5 the flood-fre-
quency region in which the site is located.

6. Determine the ratio to mean annual
flood for the flood of the selected recurrence
interval from the appropriate curve infigure
10.

7. Multiply the ratio to mean annual flood
(step 6) by the mean annual flood (step 4) to
obtain the flood magnitude.

To obtain a complete frequency curve for
the site, repeat steps 6 and 7 for several se-
lected recurrence intervals,

The above figures also can be used to de-
termine the frequency of a flood of known
magnitude.

If the selected site is on the main stem of
Green River below the gaging station at
Warren Bridge, near Daniel, Wyo,, modify the
above procedures as follows:

1. Determine the drainage area above the
site.

2, Determine the mean annual flood from
figure 9.

3. Determine the ratio to mean annual
flood for the flood of the selected recurrence
interval from curve E in figure 10.
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4, Multiply the ratio to mean annual flood
(step 3) by the mean annual flood (step 2) to
obtain the flood magnitude.

FLOOD-FREQUENCY ANALYSIS C, PART 10

The flood-frequency analysis made by
Berwick (1962) for Utah is considered appli-
cable to that portion of Part 10 in Wyoming,.
The independent variables used to determine
mean annual flood are drainage area and
mean altitude of the basin as shown in figure
11,

APPLICATION OF FLOOD-FREQUENCY RELATIONS,
PART 10

The magnitude of a flood of any selected
frequency between 1.1 and 50 years can be
estimated for any site, gaged or ungaged, in
Part 10, Wyoming, by the following procedure:

1. Determine the drainage area of the
stream above the site.

2. Determine the mean altitude of the
drainage basin.

3. Determine the mean annual flood from
figure 11,

4, Determine the ratio to mean annual
flood for the flood of the selected frequency
from curve G in figure 10.

5. Multiply the ratio to mean annual flood
(step 4) by the mean annual flood (step 3) to
obtain the flood magnitude,

To obtain a complete frequency curve for
the site, repeat steps 4 and 5 for several se-
lected recurrence intervals.

The above figures also can be used to de-
termine the frequency of a flood of known
magnitude.

FLOOD-FREQUENCY ANALYSIS D, PART 13

The analysis for the Snake River basin in
Wyoming was made by C. A, Thomas, H, C.
Broom, and J, E, Cummans (1963), hydraulic
engineers, U.S. Geological Survey, as a part
of the analysis for Part 13 in the nationwide
series of flood-frequency reports.

Three independent variables—drainage
area, mean annual precipitation, and a geo-
graphic factor—were used to determine
mean annual flood, Mathematical multiple
correlation methods were used to evaluate
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the effect of each independent variable; these
methods resulted in the following formula:

Q=0.0006A0'88P1'58G, where Q is the mean
annual flood in cubic feet per second, A is
the drainage area in square miles, p is the
mean annual precipitation in inches,and G is
a geographic factor in percent. The formula
as defined by base data is applicable only for
drainage areas ranging from 10 to 5,000
square miles.

The mean annual precipitation for the
Snake River basin in Wyoming is shown in
plate 1, and the geographic factors are shown
in plate 2,

The formula for computing the mean annual
flood can be solved graphically by use of the
nomograph (fig. 12). Procedure is as follows:

1. Plot the geographic factor obtained
from plate 2 on the nomograph line G,

FLOODS IN WYOMING, MAGNITUDE AND FREQUENCY

2. Plot the drainage area on line A.

3. Draw a straight line between the above
plotted points and mark the point of inter-
section with pivot line 1,

4. Plot the mean annual precipitation ob-
tained from plate 1 on line P,

5. Draw a straight line between the plotted
point on line P and the point of intersection
on pivot line 1 as determined in step 3. The
point of intersection with line Q is the mean
annual discharge in cubic feet per second.

The Snake River basin in Wyoming is a
part of two homogeneous flood regions, Hand
I, as shown in figure 5. For region H, the
ratio of aflood of a selected frequency to the
mean annual flood varies with the mean alti-
tude of the drainage basin as shown in figure
13, The ratio does not vary with altitude for
region I,
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APPLICATION OF FLOOD-FREQUENCY RELATIONS,
PART 13

The magnitude of a flood of any selected
frequency between 1.1 and 50 years can be
estimated for any site, gaged or ungaged, in
the Snake River basin, Wyoming, by the fol-
lowing procedure:

1. Determine the drainage area of the
stream above the selected site.

2. Determine the mean annual precipitation
on the basin from plate 1.

3. Determine the geographic factor from
plate 2,

4, Compute the mean annual flood from
either the formula or the nomograph (fig. 12).

5. Determine from figure 5 the region in
which the basin is located.

6. If the basin is in region I, determine the
ratio of the selected flood to the mean annual
flood from curve I in figure 10. If the basin
is in region H, determine the ratio of the se-
lected flood tothe mean annual flood from the

appropriate curve in figure 13. If the basin
is partly in bothregions, use a weighted ratio
based on the percentage of the basin in each
region. (The appropriate curve in figure 13
is the curve for the mean altitude of the part
of the basin in region H.)

7. Multiply the ratio to mean annual flood
(step 6) by the mean annual flood (step 4) to
obtain the flood magnitude.

To obtain a complete frequency curve for

‘the site, repeat steps 6 and 7 for several se-

lected recurrence intervals,

The above figures also can be used to de-
termine the frequency of a flood of known
magnitude.

FREQUENCY OF ANNUAL FLOOD STAGES

It is often desirable to estimate the frequen-
cy of high stages at a given site. The usual
method is to transform the discharge-fre-
quency relation to the stage-frequency rela-
tionthrough the relation of stage to discharge
at the site. The reliability of the stage-fre-
quency relation will depend upon the reliability
and stability of the stage-discharge relation.
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It is not possible to compute the frequency
of high stages that are caused by ice jams.

DATA FOR EXTREME FLOODS

Table 1 gives maximum known floods and
related data prior to October 1, 1961, at
gaging stations used in the frequency analy-
sis.

The gaging station number shownis a num-
ber permanently assigned by the Geological
Survey. The location is shown by region and
area as outlined in figures 5 and 2. Period of
known floods means the period during which
the listed flood is known to be the maximum
and does not necessarily correspond with the
period of record as shown in annual stream-
flow reports. If, for a given period, the max-
imum stage and discharge was not concur-
rent,a separate entry is shown for each. For
recurrence intervals of 50 years or less, the
frequency is shown by listing the recurrence
interval, in years. For recurrence intervals
of more than 50 years, the frequency is shown
by listing the ratio of the flood to the 50-year
flood.

LIMITATIONS

The dependability of the results of this
analysis is limited to a large extent by the
amount of streamflow data presently avail-
able. Few or no records have been collected
for many parts of the State. There is a state-
wide deficiency of data in number and length
of peak-discharge records for drainage basins
of less than 50 square miles, especially at the
lower altitudes. Flood-frequency relations
were not defined for a large region in the
headwaters of North Platte River in south-
central Wyoming because of the paucity of
streamflow data. The undefiaed region is in-
dicated in figures 2 and 5.

All curves shown in this report have been
drawn to limits warranted by the data., Ex-
tension of the curves beyond the limits shown
is not recommended.

The Geological Survey and the State High-
way Department are engaged in a cooperative

program to operate a network of crest-stage
gages to collect records of flood flows from
small drainage basins in Wyoming., This
additional data will in time make possible
more nearly accurate delineation of the hy-
drologic areas and definition of mean annual
flood for smaller drainage basins.
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Table 1.—Maximum floods at gaging stations used in the frequency analyses

Flood
region Con.trib- Period [a1titude| Mean Mean Maximum floods Recur-
: ) and uting of at site | basin annual | Geo- |Areal rence
No. Gaging station hydro- drainage| known (feet) altitude |[precip- [graphic| Q2,33 Gage Discharge |interval
logic area |floods (feet) itation | factor| (cfs) Date height (years)
area |(sq mi) (inches (feet) | - ogq [CI8 PET
sq mi
6- 375{Madison River near B-1 419 191461 |-_._____ e DR R S (P 2,350(May 24, 1956|--__2_ 2,501 . 5,13 2
West Yellowstone, S, 8, 108TFM0.0 Llisel s e
Mont.
430|Taylor Creek near B-1 98.0 (194757 |- -- G820 fo o oo e 800|June 6, 1952 4,32 1,020{ 10.4 6
Grayling, Mont.
435|Gallatin River near B-1 825 [1890-94 ) .._=.. FEAET ) EE AU P 4,300|June 20, 1892, 7.70| 8,060 9.77| 60
Gallatin Gateway,Mont | 1931-61 June 2, 1894
1865|Yellowstone River at B-1 1,006 1192761 |_ .- -- LT e SRR | R 6,600|June 21, 1956 %55l 1,610  T.57 4
Yellowstone Outlet,
Yellowstone National
Park.
1870|Yellowstone River near| B-1 1,160 |1914-50|------- BNBP0 b eiial 7,100({June 27, 1918 4.,50| 8,550 7.36 5
Canyon Hotel, Yellow -
stone National Park.
1875|Tower Creek at Tower | B—1 51 - {11923-43 |- - 5 b S0 e | T 470{May 30, 1925|-____- 642( 12.6 8
Falls, Yellowstone May 28, 1928] 6.2 cccccc]cmamac]onanna
National Park,
1880|Laimar River near B-1 660 (192461 | _____._ e 1 e ) P ghE 9,100{May 25, 1928 9.79 13,600( 20.6 14
Tower Falls, ranger
station, Yellowstone
National Park.
1910/Gardiner River near B-1 202 193961 1. ¢ GaaO: (= 2bom s Sven 1,300{June 4, 1956 4.46| 2,080/ 10.3 20
Mammoth, Yellowstone
National Park.
1915|Yellowstone River at B-1 2,623 [1890=93 ) - . - Seddifiez s e DR 13,000|{June 14, 1918 11.5 | 32,000| 12.2 21.45
Corwin Springs,Mont. 1911-61
2055[Clarks Fork Yellow- B-2 194 (194651 |.__.--- o i e e ot e 3,500{June 22, 1950 6.75| 4,920( 25.4 9
stone River above
Squaw Creek, near
Painter, Wyo.
2060[{Clarks Fork Yellow- B-2 446 [1930—32, - ----- SYRBO el o D 7,000{June 4, 1957 9.78] 7,850]-1%.6 4
stone River below 1950-57
Crandall Creek,

near Painter, Wyo.
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-2065

2185

2205

2215

2220

2225

2235

2240

2255

2290

2320

2325

2330

2390

2530

6-2560

2570

2575

2580

See footnotes at end of table.

Sunlight Creek near
Painter, Wyo.

Wind River near
Dubois, Wyo.

East Fork Wind River
near Dubois, Wyo.

Dinwoody Creek near
Burris, Wyo.

Wind River near
Burris, Wyo.
Day Creek near
Burris, Wyo.
Willow Creek near
Crowheart, Wyo.
Bull Lake Creek above
Bull Lake, Wyo.
Wind River near
Crowheart, Wyo.
North Fork Little Wind
River at Fort
Washakie, Wyo.
North Popo Agie River
near Milford, Wyo.
North Popo Agie River
near Lander, Wyo.
Little Popo Agie River
near Lander, Wyo.
Muskrat Creek near
Shoskoni, Wyo.
Fivemile Creek near
Shoshoni, Wyo.
Badwater Creek near
Lyber Ranch, near
Lost Cabin, Wyo.
Badwater Creek at
Booneville, Wyo.
Muddy Creek near
Pavillion, Wyo.
Muddy Creek near
Shoshoni, Wyo.

A-1

A-1

Cc+4

C-3

C-3

135
232
439

100

1,220
57

50
178
1,891

127

98.4
140
125
733
285

131

808
258

332

1918-61
194661
195057
1909,
1918-30,
1950—58
1947-53
192140
1909,
1921—40
1941-53
192761

192140

194661
1938-53
1946-61
1923-61
1923-61

1949-61

1923-61
1949-61

1923-61

8,500
8,920
9,110

10,200

9,030
10,100
8,720
10,300
8,320

9,620

9,890
8,970
8,020
5,850
6,270

7,320

6,200
6,860

6,490

1,100
1,950
3,500

1,300

8,300
520
500

2,150

9,900

1,400

1,200
1,300

880
2,500
1,400

570

1,680
1,300

1,520

June
June

June
July

June
June
June
May
June

June

July

July
June

June

1918
2, 1956
26, 1954

30, 1957
25, 1923

17, 1951
14, 1953
12, 1921
31, 1939

7, 1952
29, 1927

9, 1926

7, 1952
14, 1953

7, 1952

. 30,1952

24, 1923
5, 1949

24, 1923

20.8

20.9

31.25

13
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Table 1.—Maximum floods at gaging stations used in the frequency analyses—Continued

F1°.°d Cantrib= ) Mean Maximum floods
rzil gn uting Pe;rflod Altitude 11:,; esziz annual | Geo- |Areal 1:2;22_
No. Gaging station drainage at site : recip- |graphic Gage Discharge |,
o hydr.‘o— areag o (feet) piFtRRe };tatioﬁ)l gfacptor ?gfg):s Date height 2 Sy
logic s i floods (feet) TR (feet) | ofs |CfS per (years)
area sq mi
6-2605[South Fork Owl Creek C-3 144 |1944-59 (. ______ (272 0 PO S TS 920| June 24, 1945 4.25| 1,520 10.6 5
above Curtis Ranch,
near Thermopolis,Wya.
2620|North Fork Owl Creek Cc-3 54.81941-61 |- ____ T et e R 10Ol July 23,1955/ 8.0 3,200] 58.5 [ 40
near Anchor, Wyo.
2660|Gooseberry Creek, near| C—4 155 |1946-56 |- _.._-_ G s s 620| June 22, 1948 3.62 583 3.83 2
Grass Creek, Wyo.
2700[Nowood Creek near C—4 805 4¥938=5658 | ... 2 G060 . oo N s BGRB8 1130 | L e
Tensleep, Wyo. 1942
Jime 165 1955 ..oy 3,330 4.14 i/
2710|Tensleep Creek near A-1 241 91 1=125) o o 3 e 10 ) R [T 1,700| June 15, 1924 7.05| 2,890 11.7 10
Tensleep, Wyo. 191524,
194461
2715/Paintrock Creek below A-1 151194458 | . .. ..2 e g K101 S Sl g 320[ June 11, 1953| 6.0 543 35.9 10
Lake Solitude, Wyo.
2725[Paintrock Creek near A-1 164 [1921-26,_______ S0 SRR || R 1,550| June 24, 1945| 9.80| 8,200{ 50.0 21.82
Hyattville, Wyo. 1941-54
2730|Medicine Lodge Creek A-1 86.81943—61 | ._____._ SO kLl 6601 Bladosa, . 4.10| 1,160| 13.4 itk
near Hyattville, Wyo.
2745|Greybull River near A-1 282 [1946—61|____._.__ SRl - o 2,800, June 5, 1957 6.98| 5,700, 20.2 1%
Pitchfork, Wyo.
2750{Wood River at Sunshine,| A-—-1 194 |1946—61|.____.__ OO = L caglla ot S0 1,450 dune 5 LGOI -0 oL 2,260/ 116 4
Wyo. 4 hS L (2 At L2 1 R o s R B S
2785|Shell Creek near Shell, | A-1 145 11941-61|_.____.__ GESION: o e, B b 1,250 June 24, 1945| 7.49| 3,020| 20.8 28
Wyo.
2890|Little Bighorn River at | A-1 193 [1940-61|.______ B8O L L Tl 1,250, June 3, 1944|____._ 2,730 14.1 20
State line, near Wyola, June o9 Hoadl- 203l e e S
Mont.
2965[North Fork Tongue A-1 32.,41946—-57 | ... Loy 1) FYCo T (S It 400 May 21, 1948 2.55 5601 178 6
River near Dayton,Wyo,
2970|South Fork Tongue A-1 85.011946—61 | ______ L0 A T AR 830 May 23, 1956 5.62| 1,120f 13.2 5
River near Dayton,Wyo. IfRelE e b
2980|Tongue River near A-1 204 [1919-29,( . _____ Goaant sl 1,500 June 3, 1944| 6.45| 3,400 16.7 23
Dayton, Wyo. 1941-61
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2995|Wolf Creek at Wolf,Wyo.| A-1 37.81944—61 | ______ 7,700  cc e e 300 May 18, 1944 5.0 1,100 29.1 2.26
3035|Little Goose Creek in A1 55 [941—-61 |- ____- 1,480 - [-——--- 380 June 24, 1946 6.13] 1,080 19.6 48
canyon, near Big Horn,
Wyo.
3095(South Fork Powder C-3 1,150 [1938—40,}.----_-- 5,830 cc e 3,200l May 22, 1952 9.00| 14,400| 12.5 25
River near Kaycee, 195061
Wyo.
3100|Middle Fork Powder c+4 450 (1949-61 | . ._. 6,930 cccccof oo 1,180 May 18, 1950, 5.68] 1,020 2.27 2
River above Kaycee, S5 5 W O DR AR NI
Wyo.
3115|North Fork Powder A-1 25.01947—61 |- . _____ 8,990 | cccccm oo 300| June 15, 1953 4.34 886| 35.4 53
River near Hazelton,
Wyo.
3120North Fork Powder River| C—4 106 |1941-61 | . ______ 7,890 0 oo 500 Aug. 11, 1941] 7.64f 1,270 12.0 11
near Mayoworth, Wyo.
3135Powder River at Sussex,| C-3 3,090 [1938—40,|------. 5,940 ccccccc]ccaaa- 5,900 May 23, 1952 12,6 | 32,500| 10.5 34
" Wyo. 1950—57 |- o oo e oo e e e e e e e e d e | e e
1Pttty () (I PSS FRST | SR (R—— Sept. 30, 1923] 13.6 |occcc|ococao|-aaaan
3140|North Fork Crazy c+4 44 9194349 | oo oo e e e 310{ June 6, 1949 5.56 611 13.6 7
Woman Creek near
Buffalo, Wyo.
3145(North Fork Crazy c—+4 51,71949-61 | ... 8,070 ccccce ] eeeeee 330----do-ooo-- 5.42 610/ 11.8 6
Woman Creek below
Spring Draw, near
Buffalo, Wyo.
3155/Middle Fork Crazy Cc—+4 82.M1942—61 | ______ 8,200 cccccc oo 430 May 2, 1947 5,77 4,520 54.7 31.40
Woman Creek near
Greub, Wyo.
3170|Powder River at Arvada| C-3 6,050 [1919—61 | ______ IR1<10] [ 8,800 Sept. 29, 1923 23.7 |100,000| 16.5 81.51
Wyo.
3205South Piney Creek at A-1 33.6[1946—57,| o __. 10,100 e e o 500 June 10, 1957 4.79 649 19.3 5
Willow Park, Wyo. 1960—61
3340|Little Missouri River Cc-3 904 191261 | oo e cece e eo o2 2,800 Apr. 4, 1944 _____ 6,000 6.64 8
near Alzeda, Mont.
3860|Lance Creek at Spencer,| C—4 2,070 [1948-54, ______ 4,870 o oo 2,900 June 28, 1952| 8.3 5,250 2.54 6
Wyo. 195761
3865/ Cheyenne River near C—4 5,270 [1949-61|_______ 510 ) O I 5,100 -.do- - - 8.6 9,840 1.87 7
Spencer, Wyo,
3940|Beaver Creek near C-4 1,320 19483, |oo-__-- 4,650 e e 2,250 May 27, 1943 14.0 1,840 1.39 2
Newcastle, Wyo. 1945-61

See footnotes at end of table,
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Table 1.—Maximum floods at gaging stations used in the frequency analyses—Continued

FIO,Od Contrib- : Mean Maximum floods
rZilgn uting P e;‘fmd Altitude tlyz[iesaili annual | Geo- | Areal Recur-
No. Gaging station drainage at site : precip- [graphic| Q2,33 Gage Di renae
e hydx.'o- area sRown (feet) altitudefy o4ion | factor (czfs) Date heigght s e iy
logic g 70 floods (feet) {nilias) (feet) | ofs cfs per|(years)
area sq mi
6-4260|Belle Fourche River CcC+4 s 218 s § 2 0 R v S D RREREe TR ERAILONS 0 o) RSO CF| e S 2,300lApr.  7,1924] .____. 12,500( 9.06| 33
near Moorcraft, Wyo. T AL BTSN TR A R (T e June asl 150 poaiiit | o __
4265 Belle Fourche River be{ C—4 1,670 (1924—61 |- __-_.___ 4. 0a01 o o 2,550|Apr. 7, 1924| 12.6 12,500 7.48| 28
low Moorcraft, Wyo. WOUG=6 bl bl Seais St e s e . o SN e June =2 0 SRS R ) e R,
4280|Belle Fourche River at | C-3 2,800 1929-32, -____ AtOR e e eV S0 - o 5,500|Mar, 26, 1943| . ____ 6:3201 2.26 3
Hulett, Wyo. 1940-51 May 31 19200 89 et = e
1882— U h R O e 2 L - R R R (S
1961
6210/Douglas Creek near A-1 120 194761 | _____- SNl uwsdtelEs 1,200{June 7, 1957 4.66| 1,630 13.6 5
Foxpark, Wyo.
6245 Encampment River at A-1 oo T MR e R e (S T SRR TR . | PR 1,900|May 29, 1900f 3.20| 4,680] 21.4 30
Encampment, Wyo. 1911-24,
192932
6250|Encampment River at A-1 265 [1940—61 |- ______ BRAO0 g o 2,200|{June 1, 1943|._._.__] 4,510 17.0 17
mouth near Encamp - Jusie- -4 TR20 8 33, o sl Dl
ment, Wyo.
6325|Rock Creek at Arling- A-1 64.91911-18,- - ___ Sl (0] (e I 800|June 19, 1953| 4.96| 1,720 26.7 | 20
ton, Wyo. 1940-61
6460|Deer Creek in canyon, A-1 120 H946—51 | ... .. i ) MR TS | 740|Apr. T, 1950{ 8.76 358 112 3
near Glenrock, Wyo.
6465/ Deer Creek at Glen- A-1 212 (191624, _____._ (ipardslo g SRbB T R 950|Apr, 15, 1924 6.5 2,840, 13.4 55
rock, Wyo. 192861
6475/Box Elden Creek at A-1 63.2|11946—51 |- ______ 960 b a ol 480 May - 410804 T8 - oo Lot o
Box Elden, Wyo. May 21, 1940 - . __ ] 496 17.85 2
6480|Box Elden Creek near A-1 202 928611 .. . (iadele i eieme i | NG 900|May 23, 1933 9.04| 2,360 11.7 S
Careyhurst, Wyo.
6490|La Prele Creek near A-1 130192061 Jo o oo 7000 [T T SN B 740|May 11, 1920| 11.4 1,220, 9.04 9
Douglas, Wyo.
6515/La Bonte Creek near A-1 287519V TG T i - 0 ) InSe e g | R 1,100{May 22, 1923] 7.5 2, 130k @9 58] 32
La Bonte, Wyo.
6530|Horseshoe Creek near A-1 45 [1947-51 |.______ s DB o ) 330|June 21, 1947 4.47 195 4.34 1
Esterbrook, Wyo.
6545|Cottonwood Creek near | A-1 48,1(1947-51 | ______ G BF0 e e ey e 260|June 22, 1947 5,01 236 4.90 2
Fletcher Park, Wyo.
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6610

6675

9-1885

1890

1900

1905

1910

1915

1970

1980

1985

1995

2010

2020

2025

2030

2035

2040

2045

Little Laramie River
near Filmore, Wyo.

North Laramie River
near Wheatland, Wyo.

Green River at Warren
Bridge, near Daniel,
Wyo.

Beaver Creek near
Daniel, Wyo.

Horse Creek near
Daniel, Wyo.

Horse Creek at Daniel,
Wyo.

Green River near
Daniel, Wyo.

Cottonwood Creek near
Daniel, Wyo.

Pine Creek at Fremont
Lake Outlet, Wyo.

Pine Creek at Pinedale,
Wyo.

Pale Creek below Little
Half Moon Lake, near
Pinedale, Wyo.

Fall Creek near Pine-
dale, Wyo.

New Fork River near
Boulder, Wyo.

Boulder Creek below
Boulder Lake, near
Boulder, Wyo.

Boulder Creek near
Boulder, Wyo.

East Fork near Big
Sandy, Wyo.

East Fork at East Fork
Canal, Wyo.

Silver Creek near Big
Sandy, Wyo.

East Fork at Newfork,
Wyo.

See footnotes at end of table.

156

370

468

141

124

173

932

202

114

118

87.5

37.2

552

130

79.2

106

45.4

348

1911-61
191561

193261

1939-54
1932-54
1913-18
191322
1939-54
1911-18
1915-54

1939-61

1939-61
191561

1939-61

1904—-06,
1915-24,
1931-32
1939-61

1916-17,
1921-23
193961

1905-06,
1915-24,

1931-32

7,440
7,350
7,185
7,040
7,230
7,450
7,160

7,350

7,300
6,900

7,200

7,030

7,800
7,460
7,500

6,900

1,450
1,050

3,230

741
631
780
4,500
912
1,170
1,130

918

438
3,860

1,230

961
1,100
555

2,600

June
July

June
June

May
May

June

1,

21,

29,
17,

16,
31,

16,

1914

1951

1954
1959

1950

1936

1918

_...._dO_/ _____

June
May
June

June

June

June
June

June

June

June
June
May

June

19,
30,
17,
18,

17

K

15,
17

’

15,

14

)

14,
23,
28,

19,

1946
1951
1918
1918

1959

1953
1918

1953

1918

1953
25,

1917
1951

1917

6.74

7017
12,300

2,810
3,240

1,720
1,400
1,030

2,940

14.9

19.0

22.3

21,7

13.2

22.7

8.45

20
52
16

21.20

21.21

29
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Table 1.—Maximum floods at gaging stations used in the frequency analyses—~Continued

FlO.Od et doths _ R Maximum floods
rzilc?n uting Pe;‘flod Altitude l:)d;sa; annual | Geo- |Areal & ?:gzz_
i ion i it ip-|lgraphi age Discharge
i pobe e Moy hydro,—dr:;i:ge known a(:‘eseﬂe altitude Si,f :tc;z)}:l gfa CI?;OI,O ((?sz.s?;)s Date height . interval
logic (sq mi) floods (feet) B lisal (feet) | ofs cfs per (years)
area sq mi
9-2055|North Piney Creek near| F-6 58 [|1916, 20 camaiia i s oo Lo al 363|June 2, 1956 4.38 619| 10.7 10
Mason, Wyo. 1932—61
2060|Middle Piney Creek F-6 34,31 9405450, 980 ¢ ol oo 1 L 288|June 29, 1943| ____._ 254 7.40 2
below South Fork, near Masr-28,° 1954 6. 41t iiet s oo
Big Piney, Wyo.
2070|Middle Piney Creek F—6 461 9hb-ll “H00da ciei e 2 g L s L L 300|June 16, 1918| 2.79 282 6.14 2
near Big Piney, Wyo. 1931-32 i
2085|L.a Barge Creek near F—6 172 01 3—=16: - 6800 ks ila s oo e TL Lo 650| May 25, 1914| 8.35 682 3.07 2
Viola, Wyo. 194149
2090|La Barge Creek near F—6 193 11982489 |+ LHIG90 Jash c bl T o s 660| May 16, 1936 3.57 442 2.29 1
La Barge, Wyo.
2095|Green River near E 3.9%0. 1947-611 8480 L a2 | Lo .4 8,900{June 6, 1956/ 8.33(13,300 3,381 18
Fontenelle, Wyo.
2110|Fontenelle Creek near F-6 224 01610 G880 so s ol o Lol 724| Apr. 19, 1938 4.00 922 4,12 4
Fontenelle, Wyo. 1932—-53
2125Big Sandy Creek at F-5 94 11 940-BXd B8Ol e @it s san oo n s apehluee 1. 19501 6. 86| s i ol agme T L L.
Leckie Ranch, near Unne-1da. 195310l 1;3104.43.9 3
Big Sandy, Wyo.
21395Big Sandy Creek near F-5 S22 1191 5-Less SOBRE S o | u L L 2,350| Aug. 14, 1930, 5.96| 1,330 4,13 1
Farson, Wyo. 192124,
1927-34,
1954—61
2140|Little Sandy Creek near| F-5 20,91940-61 EAER10, 0% FE SR AN A SRR Ny S T 3261MApr. 29, 198500 4 661 .l Tile et o L
Elkhorn, Wyo. Juame S0 ORH Tt 298| 14 .2 2
2165Green River at Green E 7,670 [1895— iR SR B e SIS R 12,300{ June 19, 1918 12.3 |22,200 2,800 21 11
River, Wyo. 1906,
191545
2185 Blacks Fork near F—6 s bt WA 0TS R e 8 (0 Pl Y e SR, 1,150( June 7, 1957 6.00( 2,530] 16.2 25
Millburne, Wyo,
2190|Blacks Fork near Urie,| F-6 201001914 A 1826 BE0s 1 o gl br i i S 832|June 19, 1917 4.72( 2,680/ 10.3 .22
Wyo. 1938-55
2200|East Fork of Smith F-6 530194061 8 a90M me B e s L Ll 510/ June 13, 1953] 7,94 1,200| 22.6 33
Fork near Robertson,
Wyo.

44

AONINOTYA ANV FANLINOVI ‘ONINOAM NI SAOOTA



2205

2215

2220

2235

2240

2250

2255

2260,

2280

2285

2290

2295

2305

2320

2515

2525

2530

2535

2550

West Fork of Smith
Fork near Robertson,
Wyo.

Smith Fork at Mountain-
view, Wyo.

Blacks Fork near
Lyman, Wyo.

Hams Fork near
Frontier, Wyo.

Hams Fork at
Diamondville, Wyo.,

Blacks Fork near
Green River, Wyo.

Green River near
Linwood, Utah.

Henrys Fork near

" Lonetree, Wyo,

Henrys Fork near
Burntfork, Wyo.

Burnt Fork near Burnt-
fork, Wyo.

Burnt Fork at Burnt-
fork, Wyo.

Henrys Fork at Lin-
wood, Utah,

Green River at Flaming
Gorge, near Linwood,
Utah.

Sheep Creek near
Manila, Utah,

Middle Fork Little
Snake River near
Battle Creek, Colo.

South Fork Little Snake
River near Battle
Creek, Colo.

Little Snake River near
Slater, Colo.

Battle Creek near
Slater, Colo.

Slater Fork near

Slater, Colo.

See footnotes at end of table.

37.2

192
821
298
386
3,670

14,300

55,

242

52,

73
531

14,900

42

120

46

285

85.

161

3

194061

194257
1940-57
1946—61
1919-32,
1946—49
1948-61
1929-61
1943-61
1943-54
194461
1930—42

192960

1924—-38

194361

1913-22

191220

194341,
195161
1943-51

1912,

1932-61

8,650

6,830
6,380
6,970
6,870
6,000
5,840
8,400
7,120
8,300
7,100
6,000

5,840

8,680

7,000

7,060

6,830
6,700

6,600

398

724
1,950
1,100
1,250
5,370

12,600

502
1,000

4867

370
1,120

12,600

430

1,080

500

2,150
740

1,240

May

June

Feb.

Mar,

June
June

June
June
Aug.
July

July

May

May

May

June
May

May

30, 1950

13, 1953

19, 1950
, 1923
20, 1948
28, 1950
, 1952
1, 1950
12, 1957
13, 1953
14, 1953
6, 1952
, 1936
15, 1959

1, 1927

19, 1948

25, 1920

9, 1920

7, 1957
21, 1948

19, 1912

3.08

4.56

6.05

7.70

8.27
3.43

5.00

920

599
4,360
>6,750

715,400

1,020

4,400

760

3,230
1,160

1,700

24.7

5.73

1.46

59.8
12 .7

1.03

24.3

36.7

16.5

13.6

10.6

30

24,49

%229

33

22.10

12

11

14
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Table 1.—Maximum floods at gaging stations used in the frequency analyses—Continued

F]'O_Od Contrib- g Mean Maximum floods
re;ils)n uting Pcz)ri"lod Altitude) 11\),[::1; annual | Geo- | Areal Recur -
No. Gaging station drainage at site : recip- [graphic| Q Gage Discharge |T®0¢€
SR hydx_‘o— au‘eag Tmown' | (¢, o) altitude pitatici)n gfac?tor (czf's?;3 Date height 8° jnterval
logic (auy i) floods (feet) Huahea) (feet) | ofg cfs per] (years)
area sq mi
9-2560|Savery Creek near D-5 330 1194281} 6,680 oue-cll cacaiddas s nnd 2,350 May 4, 1952 7.30| 2,670 8.09 3
Savery, Wyo.
2570|Little Snake River near] D-5 088 [1911-=23.5 8330 1 ool - o o 8 B ol 5,350 May 26, 1920, 8.6 9,600 9.72|1 30
Dixon, Wyo. 1939-61
10- 115/Bear River near Utah-| G-T7 176 (1942—61 (. ______ e A e 1,060|June 6, 1957 4.27| 2,800f 15.9 21,11
Wyoming State line, :
120|Mill Creek at Utah- G-1 59 194261 |.__.___._ (A S bl bl 4 390{June 7, 1957 4.39 690| 11.7 13
Wyoming State line.
160[{Sulphur Creek near: G-T 80.5/1942—59 - - __-_ TSR | R ¢ Yo 2910Ape; 21, 1948k 6. Qb ol  Sheile . 11 ..
Evanston, Wyo. Aprh 23, 19520 neass 122011 152 21.77
190|Bear River near G-1 A5 91356 b oiz LA S 0N L i 1,680/ June 14, 1921| 6.35( 3,690 5.16| 34
Evanston, Wyo.
205/Bear River near G-17 870 [1942—61|_ _._.._.___ iR 6] B R N} 8. | 1,790} Apr. 28, 1952} 5,32} 3,010 3.46| 11
Woodruff, Utah.
265/Bear River near G-1 1,640 (194361 ... 5 Bl ) SN o A0S SN 2,380 May 8, 1952 8.80| 2,660 1.62 3
Randolph, Utah.
270|Twin Creek at Sage, G-1 246 |1943-61|_______ Feie gy NN | I RPNt 490| Mar, 18, 1947 6.08 649| 2.64 5
Wyo. '
320|Smiths Fork near G-1 165 [1942—61|_______ o ) S | SO | 579/ June T, 1957 4.56| 1,500 9.10{ 21.09
Border, Wyo.
350|Smiths Fork at Coke- G-1 205 11942521 " & 7801 TR | Nl 7 7061 VIas 28" RGBS - 5. TTF oos ol Bre ]l _ o _
ville, Wyo. May ' 4, 1952 _ 2. 1,320 4.80| 16
395Bear River at Border, | G—7 2,490 |1937—61 |- ___._--- e iel 1 ORI | SR 3,160 May 11, 1952] 8.89| 3,680 1,48 3
Wyo.
400/Thomas Fork near G-17 45,311939-51 |- _-_ i L Y| o SO TN ESURE 134/ May 18, 1950, 4.25 418 9.22| 21.32
Geneva, Idaho,
405Salt Creek near G-17 37.6{1939-51 |- -_-____ s 28] RIS P LS ST 1285 _do=.oo 5.02 a8219:110.2 21,26
Geneva, Idaho,
410|Thomas Fork near G-T 113 119496111 - .. HAZOUN L - e o o 284l Uade s Lol g 5,95 869 7.69] 21.29
Wyoming -Idaho State
line,
425Thomas Fork near G-17 202 |1942-52 | ___.___ {08520 S st B ol il x 404| May 19, 1950f 7.62| 1,070 5:30 21.12
Raymond, Idaho.
13- 100[Snake River at south -8 485 [1914-25|. .. .___ 8,220 47 99 6,010{June 20, 1925 7.24| 6,450| 13.3 3
boundary of Yellow-
stone National Park.
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110

115

120

145

180

195

230

235

240

245

250

270

285

295

320

510

515

Snake River at Moran,
Wyo.

Pacific Creek near
Moran, Wyo.

Buffalo Fork near
Moran, Wyo.

Gros Ventre River at
Kelly, Wyo.

Flat Creek near
Jackson, Wyo.,

Hoback River near
Jackson, Wyo.

Greys River above
Reservoir, near
Alpine, Wyo.

Snake River below
Greys River, at
Alpine, Idaho.

Salt River near Smoot,
Wyo.

Cottonwood Creek near
Smoot, Wyo.

Swift Creek near
Afton, Wyo.

Strawberry Creek near
Bedford, Wyo.

Salt River at Wyoming-
Idaho State line.

McCoy Creek above
reservoir, near
Alpine, Idaho.

Bear Creek above res-
ervoir, near Irwin,
Idaho.

Teton River near
Victor, Idaho.

Teton Creek near

Driggs, Idaho.

-8

-8

-8
-8
-8

-8

MS

-8
-8
-8

-8

-8

-8

824

160
378
622
40,7
564

451

3,940

47.8
26.3
27.4
21.3
890

108

7.1

47.6

33.8

1894—
1961
1904—61
1918,
194561
1918,
1945-60
1900-58

193341
1918,
1945-58
1918,
193738,
1953-61
1945-54
1933-51
1933-57
1943-61
193243
1934-55
1917-18
1934,
1953-61
1936,
1953-61
194752

194652

_______

8,040

8,160
8,850
8,850
8,980
8,000

8,080

8,140

8,050
8,560
8,400
8,470
7,190

6,960

7,130

8,240

8,870

43

40

45

21

30

32

34

35

33

41

59

58

25

29

31

48

50

113

130

90

90

90

90

90

94

64

74

70

57

53

100

83

44

140

9,510

2,310
4,100
2,830

304
3,410

3,070

29,500

289
279
486
308
2,030

755

518

358

900

June
June
May
May
June
May
June
June

June

June

June

June
June
June
June
June

May

Apr,

May

June

June

12,
28,
21,
27,
18,
16,
15,
16,

14,

28,

30,

1894
1918
1951
1954
1954
1927
1918
1935
1918

1918

1954

1957
1956
1957
1957
1943
1936

1956

1936

1952

1952

9.69

5.72

3.70

3.64

3,94

6,160

5,200

28,200

396
3,520

1,130

784

445

1,030

7.16

3.96

10.5

10.2

9.35

30.5

.06

lce jam,
Ratio of maximum discharge to that of 50-year flood.

3Discharge measurement by Bureau of Reclamation at site 1 mile

downstream,
4Log jam,

SFrom floodmark, date unknown.
6 Maximum stage known; date unknown.

impounded water.

"Maximum daily discharge
8Flood in early June 1894 probably was considerably higher than
that of June 12, 1918,
9Considerably higher than flood of June 16, 1918; caused by wash-
out of landslide 2 miles upstream releasing 60,000 acre-ft of
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