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FLOODS IN SEWARD QUADRANGLE, SOUTHEASTERN NEBRASKA

Aerial view of Big Blue River at Seward during flood of 1949. Photo by Hughes Brothers, Seward.

This report describes floods on the Big Blue
River and its tributaries near Seward. Valuable
flood-plain areas have been inundated six times
during the 20-year period, 1946-65. The maps
and graphs in the report present an analysis of
the available data on the depth, extent, and fre-
quency of inundation during the major floods of
record. These data are important factors to be
considered in planning for the economic devel-
opment of the flood plain and management ofthe
land that is subject to flooding.

Description.— The Seward quadrangle is in
north-central Seward County, Nebraska, and,
except for two areas aggregating 2.59 square
miles along the east boundary, it iswholly with-
in the drainage basin of the Big Blue River (fig.
1). Seward, the county seat, population of 4,208
(1960), is located within the quadrangle, Largest
tributaries entering the Big Blue River in the
quadrangle are Lincoln Creek, just west of
Seward, and Plum Creek, which flows along the
eastern edge of Seward. Thedrainage area of the
Big Blue River above the south line ofthe quad-
rangle is about 1,244 square miles, with only
53.83 square miles of this area within the quad-
rangle itself,
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FIGURE 1.— Big Blue River basin in southeastern Nebraska showing
location of Seward quadrangle.

Extent of inundation.— The maximum extent of
inundation during the 20-year period is shown by
the blue area on the Seward quadrangle, The
flooded area north of the south limits ofthe city
of Seward was most extensive in 1963, whereas
the flooded area immediately south of Seward
was greatest in 1957 and 1951. The flood crest
below Seward was only 0.8 foot lower in 1963
than in 1957 and 1951; the flooded area therefore
was so nearly the same that the difference could
not be shown on the map. Also indicated on the
map is the extent to which Seward was inundated
in 1951 before constructionofa levee (completed
in 1953) to protect the Hughes Brothers indus-
trial plant, the city park, and nearby residential
property.

Flood limits delineated on the map are not
necessarily indicative of the highest floods that
have occurred to date or the highest floods that
may occur in the future. Inundated areas shown
reflect channel and valley conditions at thetime
of the indicated flood with no adjustments made
for manmade changes which, with time, have
altered the runoff characteristics ofthe stream.,
The inundation pattern of future floods no doubt
will be affected by cultural changes.

Flood-producing storms. The principal
cause of the 1963 flood was heavy precipitation on
a relatively small area northof the Seward quad-
rangle, Much of the rain fell on the upper part
of the Plum Creek drainage basin and resulted in
the highest recorded flood stage along the full
length of Plum Creek withinthe Seward quadran-
gle. Heavy precipitation also occurred ontribu-
tary basins drained by streams that join the Big
Blue River 8 to 25 miles upstream from Seward
and resulted in the highest flood stage above
Seward during a 20-year period of record. The
extent of inundation below Seward was not quite
as great in 1963 as in 1957 and 1951 for the fol-
lowing reasons: Lincoln Creek contributed neg-
ligibly to the 1963 flooding and its valley pro-
vided temporary storage for a considerable
amount of backwater from the flood on the Big
Blue River; the crest of the flood on Plum Creek
passed Seward in advance of the crest of the
flood on the Big Blue River.

The crest stages at the gaging station for the
1957 and 1951 floods were almost identical. How-
ever, the inundated area in 1951 included the

DISCHARGE, IN CUBIC FEET PER SECOND

part of Seward that was protected from flooding
in 1957 by the levee that had been constructed in
1953. The floods in both these years were the
result of widespread precipitation over the basin
upstream from Seward.

The center of the 2-day storm that caused
flooding in 1957 was about 18 milesnorthwest of
Seward. The crestin 1957 isthe highest recorded
since establishment of the gaging station in Octo-
ber 1953.

Flood heights.— The height of a flood is stated
in terms of gage height or stage, which is the
elevation of the water surface above the datum
of the gage. Elevations shown on the topographic
map are in feet above mean sea level. Gage
heights for crest stages can be converted to
elevations above mean sea level by adding the
gage height to the datum of the gage. The datum
of gages and the drainage areas at key locations
are shown in the following table,

Datum of gage above -
Station location mean sgeaglevel Drainage area
‘Feet) (square miles)
Lincoln Creek near Seward
(2Y4 miles west of Seward)1 -—— 1,429.27 446
Big Blue River at Seward
(bridge on U.S. Highway 34
at southwest edge of Seward)- - 1,421.49 1,099
Plum Creek at mouth
(south of Seward) - - - - - - - - - No gage 90

1 Beyond limit of Seward quadrangle

Figure 2 shows floods having crest stages
higher than 1,439 feet at thebridge on U.S. High-
way 34 southwest of Seward. For those years in
which more than one flood occurred only the
highest is shown.
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FIGURE 2.— Flood crests at gaging station Big Blue River at Seward
during period 19,6-65.

Flood frequencies.—— The relationbetweendis-
charge and frequency of recurrence is shown in
figure 3 and the general relation between stage
and frequency of recurrence is shown in figure
4, The relation between stage and frequency is
dependent on the relation of stage to discharge,
which is affected by changes inthephysical con-
dition of the stream channel. The stage-fre-
quency curve in figure 4 is based on channel con-
ditions existing in 1965. Longer records and
future changes in channel conditions may define
somewhat different flood-frequency curves,
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FIGURE 3.— Frequency of flood discharges on Big Blue River at Seward.

1445
H 23
1444
T |l
-
I
L 1443
z
z H 21
-
g
o 1442 o
-~ / E-J
ﬁ / H 20 g
-4 b=
X
E 1441 &
(1]
g Hio T
o / 3
2 1440 7 s
z
o H18
(=
$
;}J 1439 /
H17
1438
/ H16
1437
233 3 4 5 6 7 8910 20 30 40 50

RECURRENCE INTERVAL, IN YEARS

FIGURE 4.—Frequency of flood stages on Big Blue River at Seward.

Flood frequencies may be statedalsointerms
of their probabilities of occurrence—that is,
as the reciprocal of their recurrence intervals,
For example, a flood having a 25-year recur-
rence interval has a 4-percent chance of
being equaled or exceeded in any given year, or
a flood having a 50-year recurrenceinterval has
a 2-percent chance of being equaled or exceeded
in any given year. The S50-year flood is often
used as the design flood for structures near
streams, Such a flood is about 0.2 foot higher, at
the gaging station, than the flood of 1957, the
highest during the period of known floods, 1946-
65.

Satisfactory interpretation of flood-frequency
data cannot be made with records of short dura-
tion from a single gaging station, Experience has
shown that a sample of information from past
flood events at a group of homogeneous sites
with long records can be used more reliably to
estimate future expectancy than that of a single
short-term record such as has been obtained
for the Big Blue River at Seward. The actual
grouping of floods during the short period of
record at Seward does not represent the distri-
bution of flood events that might be expected
over a long period of time,

Flood-frequency data hereinare froma report
in preparation for the lower Missouri River basin
which includes the Big Blue River. The dis-
charge-frequency curve (fig. 3) has beenplotted
from these data for the gaging-station site at
Seward., The discharge for the 50-year flood is
17,500 cfs (cubic feet per second) or 2,200 cfs
more than has been experienced since 1946,

Flood profiles and depth of flooding. Profiles
of the water surface, based primarily on eleva-
tions of high-water marks resulting from the
floods of June 1951, 1957, and 1963, are shown
in figures 5-7. Where floodmarks could not be
identified, the profiles were defined onthe basis
of flood crests determined from photographs,
reports of local residents, and field surveys,
River miles used for these profiles correspond
to those shown along the streams on the flood
map.

Depth of flooding at any site can be estimated
by subtracting the ground elevation from the
flood profile shown in figures 5-7 for the same
river-mileage location. Approximate ground
elevation can be determined by interpolation
between contours on the map.

Breaks in the slope ofalow-water profile may
be related to similar breaks in the slope of the
streambed. Breaks in flood profiles tend to be
more pronounced where natural or manmade
constrictions retard runoff or where tributary
inflow is especially great, Straightening stream
channels, construction of levees and dams, and
other alterations of natural conditions that affect
streamflow commonly cause changes in stream
profiles, The profiles in figures 5-7 are defined
by a limited number of points and, therefore, the
indicated breaks in slope cannot be correlated
definitely with their causes.
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