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Simulation of the Effect of Traffic Barricades on
Backwater along U.S. Highway 54 at Jefferson City,
Missouri—1993 Flood on the Missouri River

By Rodney E. Southard

ABSTRACT

During the summer of 1993, major flood-
ing along the Missouri River caused extensive
damage to homes, businesses, and agricultural
properties in the Jefferson City, Missouri, area.
To analyze the possible backwater effects of
temporary traffic barricades placed along U.S.
Highway 54 on 1993 flood elevations, a two-
dimensional finite-element surface-water model
was used to simulate flood flows in the vicinity
of the U.S. Highway 54 crossing of the Mis-
souri River floodplain near Jefferson City.
These analyses were used to determine how
much additional backwater was created
upstream from the crossing because of the bar-
ricades and what effects the barricades had on
the flow distribution.

The model was calibrated using flood-
peak elevations collected during and after the
1993 flood. A discharge of 750,000 cubic feet
per second was estimated from nearby stream-
flow-gaging stations for use in the model. Two
1993 flood-flow simulations along the Missouri
River floodplain were run to determine the
backwater conditions for existing conditions
(traffic barricades along U.S. Highway 54) and
alternative conditions (without traffic barri-
cades along U.S. Highway 54).

Simulation of existing flow conditions
indicates that 98.5 percent of the 1993 dis-
charge flowed under the main channel bridges
and less than 1 percent flowed over U.S. High-
way 54. Also, the maximum velocity was 12.5
feet per second in the main channel. Comparing
the existing and alternative conditions, the
results of the alternative simulation indicate
that the discharge increased from 7,110 to
12,500 cubic feet per second over the U.S.
Highway 54 roadway embankment and dis-
charge decreased from 738,700 to 733,000
cubic feet per second under the main channel
bridges. Backwater elevations increased about
0.1 foot to a distance of about 2,000 feet
upstream from U.S. Highway 54, primarily
between U.S. Highway 63 and the Missouri
River main channel bridges with the temporary
traffic barricades. Also, in the vicinity of the
U.S. Highway 63 interchange, 0.1 to 0.6 foot of
additional backwater occurred along the tempo-
rary traffic barricades.

INTRODUCTION

The flood of 1993 in the Central United States
was one of the most devastating floods in U.S. history.
Losses are estimated to range from $15 to $20 billion,
making the flood of 1993 the costliest flood event in
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U.S. history and second only to Hurricane Andrew in
damages from a weather-related disaster (National
Oceanic and Atmospheric Administration, 1994).

The flood of 1993 on the Missouri River near
Jefferson City resulted from above average precipita-
tion in the Missouri River Basin in the spring and early
summer. From January through July 1993, large areas
of the basin received more than 150 percent of their
normal rainfall, and some areas received more than
200 percent of their normal rainfall (Parrett and others,
1993). In July 1993, the weather station in Kansas
City, Missouri, reported 10.90 in. (inches) of rainfall,
which was 249 percent of normal for the same period
from 1961 to 1990 (Wahl and others, 1993). With sur-
face-water elevations well above flood stage on the
Missouri River, the persistent intense rainfall in July
increased floodwaters to record elevations and dis-
charges at many streamflow-gaging stations. At 154
streamflow-gaging stations in the upper Mississippi
River Basin, flood-peak discharges equaled or
exceeded that of the 10-year recurrence interval
(recurrence interval is the average interval of time
within which a given flood will be equaled or
exceeded once). At 46 of these stations, flood-peak
discharges exceeded that of the 100-year recurrence
interval. Also, along the lower Missouri River, 1993
flood-peak discharges exceeded the 100-year recur-
rence interval at five U.S. Geological Survey (USGS)
streamflow-gaging stations from Rulo, Nebraska, to
Hermann, Missouri (Parrett and others, 1993; fig. 1).

During the flood of 1993, most highway and
railroad bridges across the Missouri River from Kan-
sas City to St. Louis, Missouri, were closed. In most
cases, the bridges were not overtopped, but the road
embankments leading to the bridges were inundated.
One of the road closures was U.S. Highways 54 and
63, a major transportation route through central Mis-
souri that crosses the Missouri River floodplain at Jef-
ferson City (fig. 1). In this report, this highway will be
referred to only as U.S. Highway 54.

At the USGS stage-gaging station on U.S. High-
way 54 at Jefferson City, the Missouri River had a
flood-peak elevation of 559.30 ft (feet) above sea
level, which exceeded the previous maximum eleva-
tion in July 1951 by more than 4 ft. During the 1993
flood peak, temporary traffic barricades were placed
along U.S. Highway 54 (fig. 1) to impede floodwaters

from overtopping the road embankment. Conse-
quently, the USGS, in cooperation with the Missouri
Department of Transportation, began a study in 1996
to analyze possible backwater effects of the traffic bar-
ricades. Data contained in this report will assist State
and local governments in evaluating the effectiveness
of the temporary traffic barricades and the magnitude
of backwater caused by using this type of barricade.

Purpose and Scope

This report gives the results of a study in which
the two-dimensional, Finite-Element Surface-Water
Modeling System (FESWMS) model was used to
determine the depth and areal extent of the 1993 Mis-
souri River backwater caused by the placement of
temporary traffic barricades along U.S. Highway 54 at
Jefferson City. The report also documents the flow dis-
tribution and velocities of floodwaters along the U.S.
Highway 54 embankment, both with (existing condi-
tions) and without (alternative conditions) the traffic
barricades in place.

Description of Study Reach

The study reach begins near river mile 141 and
ends near river mile 149 on the Missouri River at Jef-
ferson City (fig. 1). The width of the floodplain
throughout this reach generally is 1.6 to 1.7 mi
(miles). The U.S. Highway 54 bridges are approxi-
mately 0.6 mi long and raised substantially above nor-
mal water-surface elevations for barge traffic on the
Missouri River. The U.S. Highway 54 embankment is
about 1.3 mi long from the U.S. Highway 54 bridges
to the north bank of the Missouri River floodplain.
Two roadway interchanges exist within the flood-
plain—one primarily is for local transportation in the
floodplain and the other is used to divert traffic onto
U.S. Highway 63 to the west and State Highway 94 to
the east. In the study reach, U.S. Highway 63 extends
northwest for about 3 mi, and State Highway 94
extends east along the bluff on the north side of the
floodplain. Also, along the north edge of the floodplain
is the Katy Trail, a refurbished railroad line used for
bicycling and hiking. The Katy Trail goes under U.S.
Highway 54 at the north edge of the floodplain (fig. 1).

2 Backwater from Traffic Barricades during 1993 Missouri River Flood, Jefferson City, Missouri




































