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Multiply By To obtain
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Flood-Plain and Channel Aggradation at

Selected Bridge Sites in the

lowa and Skunk River Basins, lowa

By David A. Eash

ABSTRACT

Flood-plain and channel-aggradation rates
were estimated at selected bridge sites in central
and eastern lowa using four aggradation-measure-
ment methods. Aggradation rates were quantified
at 10 bridge sites on the lowa River upstream of
Coralville Lake and at two bridge sites in the cen-
tral part of the Skunk River Basin. Measurement
periods used to estimate average aggradation rates
ranged in length from 1 to 98 years and varied
among methods and sites.

A dendrogeomorphic-measurement
method used tree-age data and sediment-deposi-
tion depths to estimate flood-plain aggradation
rates; mean rates calculated at the 12 bridge sites
ranged from 0.013 to 0.051 feet per year, and
median rates ranged from 0.010 to 0.046 feet per
year. A bridge-opening cross-section measure-
ment method compared historic and recent cross
sections of bridge openings to estimate aggrada-
tion rates at bridge openings; average rates at the
12 bridge sites ranged from -0.977 to 0.500 feet
per year. A stage-discharge rating-curve measure-
ment method comparing historic and recent stages
for selected discharges used the 5-year flood dis-
charge to estimate floodway- (flood-plain and
channel) aggradation rates and used the average
discharge to estimate channel-aggradation rates.
Average rates calculated for selected measure-
ment periods at six of the bridge sites ranged from
-0.028 to 0.298 feet per year for the 5-year flood
discharge, and from -0.031 to 0.108 feet per year
for the average discharge. Nine sediment pads
installed on the Iowa River flood plain at three
bridge sites in the vicinity of Marshalltown, prior

to overbank flooding in 1993, were used to mea-
sure sediment-deposition depths and to estimate
flood-plain aggradation rates resulting from the
1993 flood and for the period 1993-94. Average
rates estimated from the sediment-pad measure-
ments ranged from 0.037 to 1.100 feet per year
for 1993, and from 0.038 to 0.579 feet per year for
the period 1993-94. Sediments deposited on the
pads as a result of the 1993 flood ranged in depth
from 0.004 to 2.95 feet.

A direct comparison cannot be made
between aggradation rates calculated using each
of the four measurement methods because of dif-
ferences in time periods and aggradational pro-
cesses that were measured by each method. Each
of the four aggradation-measurement methods is
useful for obtaining specific types of aggradation
information and each method is considered appli-
cable for specific types of regional investigations.
The rating-curve method might provide the most
useful information concerning floodway and
channel aggradation, but rating-curve information
only is available at streamflow-gaging stations
with a chronology of stage-discharge rating
curves. The bridge-opening cross-section method
does not provide direct measurements of flood-
plain or channel aggradation, but this method
does provide useful information concerning pos-
sible changes in the flow capacity of bridge open-
ings.

The highest aggradation rates calculated for
the Iowa River Basin using the dendrogeomor-
phic and rating-curve measurement methods were
for the State Highway 14 crossing at Marshall-
town, where these highest rates were 0.045 and
0.124 feet per year, respectively. The highest
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aggradation rates calculated for the Skunk River
Basin were for the U.S. Highway 63 crossing the
South Skunk River near Oskaloosa, where these
highest rates were (0.051 and 0.298 feet per year,
respectively. The similar aggradation rates calcu-
lated for both the Marshalltown and Oskaloosa
bridge sites using each measurement method, the
dendrogeomorphic method and the rating-curve
method for the 5-year flood discharge, indicate
that similar flood-plain and floodway aggradation
processes might be occurring at the two sites.

Several interrelated factors might be con-
tributing to the relatively high rate of aggradation
of the Iowa River at Marshalltown. Erosion in the
Marshall County area might contribute high sedi-
ment yields to the lowa River, and channelization
of the lTowa River upstream of Marshalltown
might contribute to higher sediment loads in the
Iowa River in the Marshalltown area. At Mar-
shalltown, where the lowa River changes abruptly
from a straightened channel to a meandering
channel, flow velocities decrease as the channel
gradient decreases, reducing the sediment-trans-
port capacity of the river. Information on recent
aggradation rates indicates that the lowa River at
Marshalltown might be aggrading at a rate greater
than that calculated for longer measurement peri-
ods. A trend of increasing streamflow for the lowa
River at Marshalltown combined with an aggrad-
ing channel might be causing more frequent over-
bank flows and increased flood-plain aggradation.

INTRODUCTION

Knowledge of the rates of aggradation for
streams in lowa is beneficial to planners and engineers
in the design of bridges, culverts, causeways, and
other structures located across or along streams. In the
past, these structures have been designed using his-
toric flood data or derived flood information (Lara,
1987; Eash, 1993). Design-flood profile elevations,
based on the flood information, were computed for the
existing flow capacity of bridge openings to determine
the appropriate bridge and causeway elevations. In the
design of these structures, flood-plain and channel
aggradation was not considered, and consequently the
present flow capacity of some bridge openings and

culverts might be less than the original design capac-
ity. The reduction in the flow capacity of a bridge
opening or culvert would increase the backwater and
might compromise the integrity of the structure.
Effects of aggradation could also be important in the
design of road-grade elevations for causeways con-
structed across flood plains.

Figure 1 shows the lowa River Basin upstream
of Coralville Lake and the Skunk River Basin, and the
location of selected bridge sites in the lowa and Skunk
River Basins where aggradation data were collected in
this study. An analysis conducted by Heinitz (1973, p.
14-15) of stage-discharge rating curves for the lowa
River at Marshalltown (U.S. Geological Survey
streamflow-gaging station number 05451500; fig. 1,
site 6), indicated a continual upward re-definition of
the rating for the period of record. Heinitz (1973)
explained the shifts in the rating to be the result of the
construction of dikes, bridges, roads, residential and
industrial developments, and other factors.

The highest stages since at least 1915 were
recorded on the Jowa River at Marshalltown during
1990, 1991, and 1993, yet recurrence intervals for
these three flood discharges were estimated to be 9, 6,
and 16 years, respectively. Following the occurrence
of the 1990 and 1991 floods, the lowa Department of
Transportation (IDOT) indicated a concern that aggra-
dation on the lowa River might be affecting the flow
capacity of bridge openings in the vicinity of Mar-
shalltown (Brad Barrett, Preliminary Bridge Design,
Iowa Department of Transportation, oral commun.,
January 1992). In response to this concern, the U.S.
Geological Survey (USGS) began a 3-year coopera-
tive project with the lowa Highway Research Board
and the Highway Division of the lowa Department of
Transportation in the fall of 1992 to develop an
improved understanding of flood-plain and channel
aggradation in the lowa and Skunk River Basins.

Purpose and Scope

The purpose of this report is to: (1) document
the occurrence of flood-plain and channel aggradation
and quantify rates of aggradation at 10 selected bridge
sites in the lowa River Basin and at two selected
bridge sites in the Skunk River Basin (fig. 1); (2)
assess the applicability of aggradation-measurement
methods used in this study for conducting similar
investigations on a regional or statewide basis; and
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able for channel sections located away from bridges,
this method also could be used to estimate aggradation
rates away from bridge locations.

AGGRADATION MEASUREMENTS AT
SELECTED BRIDGE SITES IN THE
IOWA AND SKUNK RIVER BASINS

Table 1 summarizes the aggradation rates calcu-
lated at each bridge site. For the dendrogeomorphic
analyses, both the mean and the median of the aggra-
dation rates calculated for all of the trees sampled at
each bridge site are listed table 1. For the sediment-
pad method, the aggradation rates listed in table 1
were calculated for pads located at three of the bridge
sites for the period March 25 to mid-October 1993 and
for the period March 25, 1993, to November 30, 1994.
For the State Highway 330 bridge near Albion (site 5)
and for the U.S. Highway 30 bridge near Montour (site
7), the aggradation rates listed in table 1 represent the
mean of the mean rates measured from sediment pads
located near each of the four corners of the bridges.
The aggradation rates listed in table 1 for the State
Highway 14 bridge at Marshalltown (site 6) represent
the mean of the rates measured only from the sediment
pad located near the northeast corner of the bridge.

This section of the report presents information
relative to the aggradation measurements made at each
bridge site. The dendrogeomorphic analyses are sum-
marized for each bridge site and the sediment-pad
measurements are summarized for three bridge sites
(sites 5-7) for each corner of the bridge in a table fol-
lowing the discussion for each bridge site. The sites
are presented in downstream order for each basin. The
terms “left” and “right” used in this report to describe
the left or right side of the river are determined as

viewed while facing in the downstream direction of
the flow of the river.

County Road C38 Bridge Crossing
the lowa River near Rowan (Site 1)

The County Road C38 bridge crosses the lowa
River 3.8 mi northwest of Rowan in Wright County,
10.7 mi downstream from the confluence of the East
and West Branches of the Iowa River. This is the site
of the lowa River near Rowan streamflow-gaging sta-
tion (station number 05449500; fig. 1, site 1). Stream-
flow records for the periods from October 1940 to
September 1976 and from June 1977 to September
1993 were available for use in this study. The datum
for the gage is 1,143.35 ft above sea level.

The County Road C38 bridge (fig. SA) was built
in 1991 to replace an old bridge built in 1905. The
design high-water elevation for the bridge was 1,157.9
ft (gage height 14.55 ft). Differences in elevation
between bridge-opening cross-sections obtained from
the IDOT bridge-situation plan and from the 1994
transit survey indicate a decrease in cross-sectional
area of 12.9 percent below the design high-water ele-
vation. Figure 5A shows that for the period 1991-94,
deposition occurred on both channel banks of the
bridge opening, with the greater amount occurring on
the right bank. A comparison between cross sections
obtained from discharge measurements made in 1944
and 1969 indicates minor change in the bridge-open-
ing. The stage-discharge relation of four selected rat-
ing curves (fig. 5B) shows a general trend of
increasing gage height for specific discharges and a
time series of the 20 rating curves developed for the
period of record (fig. 5C) also shows this general
trend.

Dendrogeomorphic analyses, bridge site 1

Aggradation rates
Range of (feet per year)
Dominant

Location Number  sediment  Deposition Tree

relative of type depths ages

to bridge samples  sampled (years) Range Mean  Median
Left upstream 5 silt/clay 0.20-.91 9-87 0.010-.042  0.025 0.021
Right upstream 5 silt/clay 05-.23 17-29 .002-.013 .006 .006
Left downstream 5 silt/clay 05 - .54 12-36 003 - .034 017 015
Right downstream 5 silt/clay 23-.78 15-98 .005 - .024 016 .019

Aggradation Measurements at Selected Bridge Sites in the lowa and Skunk River Basins 15



30 T T T T T T T T T T T T T T T T e

LA NEW BRIDGE ]

20 -~ =

i +— OLDBRIDGE -~

GAGE HEIGHT, IN FEET ABOVE GAGE DATUM

Ao b M s b b b berra b M b b b b b Lo Lo B e b i b b bus i Ly

10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
STATIONING, IN FEET FROM LEFT BRIDGE ABUTMENT (VIEW IS LOOKING DOWNSTREAM)

16 R B | o B S T
14 L 1993-94 e T C— ]

\ 1971-85
RATING CURVE |

RATING CURVE -

B RATING GURVE B e e St

~
T
AVERAGE DISCHARGE

GAGE HEIGHT, IN FEET ABOVE GAGE DATUM

8 |
[m]
Q [m] [m]
2 5 S g g g *
° g g z 3 z z ]
[ . o o o E 7
Z Z & g g 2
4 1946-48 ni u > > > % 7]
RATING CURVE |3 5 ° 9 2 =]
2 FNIIN EUSIN | SR SIS P ST TS S SU R | S S N B
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000
DISCHARGE, IN CUBIC FEET PER SECOND
16 LI N Y N I N Y NN D N N I N [N SO B B N N N N B I N I T N N U O D D B SN A N S B B
5 L 50-YEAR FLOO 100-YEAR FLOOD 25-YEARFLOOD
<ul C 4
w L 4
0} *
512k AA ok .
g L 4
L
S wof = aem .
< 2-YEAR FLOOD
= L J
wog L _
z L J
g o ° 7
U [a@a a . - @ eae [ YO @ @i @i @ g |
w Loeeen 000 o Se® Aad /‘
§ I AVERAGE DISCHARGE
© 2 TN RN TN N NN TN TN WU OO (SO TN U S [N TN TN TN SN CUDUN SO S NNV T S NS DGR U NUUY UM N SO N SN NN N W NS SN U MO N S T SO SN SN AN O M SR O |
1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995
YEAR

Figure 5. Selected (A) bridge-opening cross sections, (B) stage-discharge rating curves, and (C) time series of rating-curve
stages for selected discharges for County Road C38 bridge crossing the lowa River near Rowan, bridge site number 1
(streamflow-gaging station number 05449500).
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Old U.S. Highway 20 Bridge Crossing the
lowa River near lowa Falls (Site 2)

The old U.S. Highway 20 bridge crosses the
Iowa River in section 15, T. 89 N., R. 21 W., near the
west edge of lowa Falls in Hardin County (fig. 1, site
2). The old U.S. Highway 20 bridge (fig. 6) was built
in 1979. The design high-water elevation for the
bridge was 1,073.4 ft above sea level. Differences in
elevation between bridge-opening cross-sections
obtained from the IDOT bridge-situation plan and
from the 1994 transit survey indicate a decrease in
cross-sectional area of 15.9 percent below the design
high-water elevation. Figure 6 shows that for the
period 1979-94, deposition occurred on both channel

banks of the bridge opening with the greater amount
occurring on the right bank.

State Highway 175 Bridge Crossing
the lowa River at Eldora (Site 3)

The State Highway 175 bridge crosses the Towa
River at the east edge of Eldora in Hardin County (fig.
1, site 3). The State Highway 175 bridge (fig. 7) was
built in 1984. The design high-water elevation for the
bridge was 952.65 ft above sea level. Differences in
elevation between bridge-opening cross-sections
obtained from the IDOT bridge-situation plan and
from the 1994 transit survey indicate an increase in
cross-sectional area of 9.7 percent below the design
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Figure 6. Selected bridge-opening cross sections for old U.S. Highway 20 bridge crossing the lowa River near lowa

Falls, bridge site number 2.

Dendrogeomorphic analyses, bridge site 2

Aggradation rates
Range of (feet per year)
Dominant

Location Number  sediment  Deposition Tree

relative of type depths ages

to bridge samples sampled (ft) (years) Range Mean Median
Left upstream 5 sand 0.16 - 1.03 13-40 0.006 - .041 0.020 0.014
Right upstream 5 silt/ clay 13-.58  16-68 .002 - .036 .014 .008
Left downstredm 5 silt/clay A1-1.31 9-68 003-.146  .040 .008
Right downstream 5 silt/clay .24 - 40 18-28 .010- .022 013 011

Aggradation Measurements at Selected Bridge Sites in the lowa and Skunk River Basins
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high-water elevation. Figure 7 shows that for the
period 198494, scour occurred across the channel
bed and on the right bank.

County Road E18 Bridge Crossing
the lowa River near Liscomb (Site 4)

The County Road E18 bridge crosses the lowa
River about 1.5 mi west of Liscomb in Marshall
County (fig. 1, site 4). The County Road E18 bridge
(fig. 8) was built in 1943. The extreme high-water ele-
vation for the bridge was 914.1 ft above sea level. Dif-
ferences in elevation between bridge-opening cross-
sections obtained from the IDOT bridge-situation plan

1,030

and from the 1994 transit survey indicate an increase
in cross-sectional area of 2.3 percent below the
extreme high-water elevation. Figure 8 shows that for
the period 1943-94, scour occurred across the channel
bed and on the left bank, and deposition occurred on
the right bank. Bridge cross-section and geometry ele-
vations obtained from the bridge-situation plan were
adjusted by -4.90 ft to rectify them with high-water-
mark elevation information obtained for the 1969
flood at this bridge by the USGS and the Marshall
County Highway Department (information supplied
by Ed Kasper, Marshall County Engineer, written
commun., May 1994).
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Figure 7. Selected bridge-opening cross sections for State Highway 175 bridge crossing the lowa River at Eldora,

bridge site number 3.

Dendrogeomorphic analyses, bridge site 3

Range of Aggradation rates

(feet per year)
Dominant

Location Number sediment Deposition Tree

relative of type depths ages

to bridge samples  sampled (ft) (years) Range Mean Median
Left upstream 5 silt/clay 0.30-.70 15-57 0.012-.025  0.018 0.020
Right upstream 5 silt/clay 12-1.17 29 -51 .004 - .034 016 014
Left downstream 4 silt/clay 23-.91 18-36 .006 - .051 021 014
Right downstream 5 sand 37-233 14-63 .026 - .082 043 .037
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925 T T T T T T T
d L ]
o920 [ .
ot C ]
= C ]
T o5 b E
0’] - B
Y om0k :
g *or EXTREME ]
o HIGH-WATER ]
b 905 [ ELEVATION -
w ]
o b ]
Z 900 |- .
g S s | m— ]
E 895 | &
< - ]
i N ]
4 800 | 3
w r 3
885:'""1"'"J""""""""""""" PR I FIEEI S
-25 0 25 50 75 100 125 150 175 200 225 250 275 300

STATIONING, IN FEET FROM LEFT BRIDGE ABUTMENT (VIEW IS LOOKING DOWNSTREAM)

Figure 8. Selected bridge-opening cross sections for County Road E18 bridge crossing the lowa River near Liscomb,

bridge site number 4.

Dendrogeomorphic analyses, bridge site 4

Aggradation rates

Range of
f
Dominant (feet per year)
Location Number sediment D . -
relative of type eposition ree
to brid 1 led depths ages
ge samples sample .
(ft) (years) Range Mean Median
Left upstream 5 silt/clay 0.17-.87 26 - 36 0.005-.029  0.016 0.012
Right upstream 5 silt/clay .05-.51 13- 88 .004 - .008 .006 .006
Left downstream 5 sand 19-.71 15-38 010 -.031 .020 .019
Right downstream 5 silt/clay 23-.51 26-41 .007 - .016 011 on

State Highway 330 Bridge Crossing the
lowa River near Albion (Site 5)

The State Highway 330 bridge crosses the lowa
River about 1.2 mi southwest of Albion in Marshall
County (fig. 1, site 5). The State Highway 330 bridge
(fig. 9) was built in 1949. The extreme high-water ele-
vation for the bridge was 886.8 ft above sea level. Dif-
ferences in elevation between bridge-opening cross-
sections obtained from the IDOT bridge-situation plan
and from the 1994 transit survey indicate a decrease in
cross-sectional area of 9.4 percent below the extreme
high-water elevation. Figure 9 shows that for the
period 1949-94, deposition occurred across much of
the channel bed and on the left bank, and scour
occurred near the right bank. Bridge cross-section and
geometry elevations obtained from the bridge-situa-
tion plan were adjusted by -9.19 ft to rectify them with
bridge elevations surveyed during 1994.

State Highway 14 Bridge Crossing the
lowa River at Marshalltown (Site 6)

The State Highway 14 bridge crosses the lowa
River at the north edge of Marshalltown in Marshall
County. This is the site of the lowa River at Marshall-
town streamflow-gaging station (station number
05451500; fig. 1, site 6). Streamflow records for the
periods from October 1902 to September 1903, from
October 1914 to September 1927, and from October
1932 to September 1993 were available for use in this
study. The datum of the gage is 853.10 ft above sea
level. The dendrogeomorphic analyses listed below
indicate that upstream rates of flood-plain aggradation
are not greater than downstream rates and suggest that
backwater effects from the State Highway 14 bridge
and causeway have not contributed to increased aggra-
dation on the upstream side of the bridge. Figure 4E
shows the depth of sediments deposited as a result of

Aggradation Measurements at Selected Bridge Sites in the lowa and Skunk River Basins 19
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Figure 9. Selected bridge-opening cross sections for State Highway 330 bridge crossing the lowa River near Albion,

bridge site number 5.

Dendrogeomorphic analyses, bridge site 5

Aggradation rates

Range of (feet per year)
Dominant
Location Number  sediment  Deposition Tree
relative of type depths ages
to bridge samples  sampled (ft) (years) Range Mean Median
Left upstream 6 silt/clay 0.38-1.57 18-29  0.016-.060  0.040 0.040
Right upstream 6 silt/clay 30-97 14-27 .013 -.039 024 022
Left downstream 6 sily /clay 30-1.18 11-33 .014 —.098 036 019
Right downstream 6 silt/clay .34 -.60 13-33 .016 - .046 023 018
Sediment-pad measurements, bridge site 5
Measure- Range of Mean aggrada-
ment deposition depths tion rates
period (ft) (feet per year)
Left upstream 6 silt/clay 1993 0.08-.11 0.10
6 1993-94 0.15-.20 .085
Right upstream 6 silt/clay 1993 .03 -.06 04
6 1993-94 09-.12 .050
Left downstream 3 silt/clay 1993 0.0-.01 .005
'o 1993-94 lo-.01 002
Right downstream 6 silt/clay 1993 0.0-.01 .004
6 1993-94 .02-.03 .015

ISediment pad found to be weathered on November 30, 1994, but no additional sediment deposition was
apparent for 1994. Sediment-deposition measurements collected for 1993 were also used for the 1993-94

period.
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the 1993 flood on the pad located near the left down-
stream corner of the bridge.

The bridge shown in figure 10A carries the two
northbound lanes of State Highway 14 and was butlt in
1968 just downstream of an older bridge built in 1934,
which after 1968, carried the two southbound lanes of
State Highway 14. In 1987, the old upstream bridge
was replaced with a new bridge.The extreme high-
water elevation for the bridge, shown in figure 10A,
was 870.72 ft (gage height 17.62 ft). Differences in
elevation between bridge-opening cross-sections
obtained from the IDOT bridge-situation plan and
from the 1994 transit survey indicate a decrease in
cross-sectional area of 17.5 percent below the extreme
high-water elevation. Figure 10A shows that for the

period 1968-94, deposition occurred across the major-
ity of the channel bed and on the left bank of the
bridge opening, and scour occurred on the right bank
of the bridge opening. Differences in elevation
between the 1968 and 1994 cross sections indicate that
as much as 6 ft of deposition occurred on the left bank.
Differences in elevation between the 1968 cross sec-
tion and a cross section obtained from a discharge
measurement made in 1990 (fig. 10A) indicate a
decrease in cross-sectional area of 15.8 percent.

The stage-discharge relation of six selected rat-
ing curves (fig. 10B) shows a trend of increasing gage
height for specific discharges, and a time series of the
44 rating curves developed for the period of record
(fig. 11) also shows this trend. Gage heights for these

Dendrogeomorphic analyses, bridge site 6

Aggradation rates

Range of (feet per year)
Dominant
Location Number  sediment  Deposition Tree
relative of type depths ages
to bridge samples  sampled (ft) (years) Range Mean Median
Left upstream 7 silt/clay 0.71 -2.62 12-37 0.027-.071  0.048 0.045
Right upstream 7 silt/clay .38-225 13-34 016 -.078 040 021
Left downstream 8 sily /clay 41-1.05 11-32 026 -.070 .046 044
Right downstream 7 silt/clay 50 -1.58 16 - 32 .025 -.099 .048 .049
Sediment-pad measurements, bridge site 6
Measure- Range of Mean aggrada-
ment deposition depths tion rates
period (ft) (feet per year)

Left upstream Ig 1993

R 1993-94
Right upstream 1o 1993

0 1993-94
Left downstream 5 silt/clay 1993 0.19-.22 200

6 1993-94 23-31 130
Right downstream 30 1993

0 1993-94

lowa River flow went overbank on March 26, 1993, preventing installation of sediment pad for 1993

sediment measurements.

2No deposition was evident on sediment pad for 1994.
3Sediment pad was scoured away during 1993 flood.

Aggradation Measurements at Selected Bridge Sites in the lowa and Skunk River Basins 21
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Figure 10. Selected (A) bridge-opening cross sections and (B) stage-discharge rating curves for State Highway 14
bridge crossing the lowa River at Marshalltown, bridge site number 6 (streamflow-gaging station number 05451500).

discharges show a greater increase in stage after about
1942. Rating-curve analyses provide specific informa-
tion on selected time periods of increased stages. For
instance, stages for the average discharge increased by
0.7 ft during 1920-33, by 4.4 ft during 1937-57, by
2.2 ft during 1965-75, and by 0.9 ft during 1980-92.
Likewise, stages for the 5-year flood-frequency dis-
charge increased by 1.5 ft during 1942-54, by 2.6 ft
during 1960-73, and by 0.6 ft during 1980-92.

A comparison of the observed stages of selected
maximum annual-peak discharges (fig. 11) also illus-
trates the increase in gage heights during the period of
record. Recent floods occurring during 1990, 1991,
and 1993 (with discharges of 17,300, 15,200, and
20,400 ft3/s, respectively) had higher stages than past

floods with similar discharges. The stages for these
three floods were the highest recorded at this gage
since at least 1915. The gage height of the low steel of
the State Highway 14 bridge ranges between about
20.2 and 20.9 ft (fig. 10A). Gage heights for the 1990,
1991, and 1993 floods were 20.38, 19.97, and 20.77 ft,
respectively. These floods were near, or on, the low
steel of the bridge; yet computed recurrence intervals
for the 1990, 1991, and 1993 fiood discharges are
approximately 9, 6, and 16 years, respectively. The
1918 flood had a discharge of 42,000 ft3/s, and this
flood exceeded the theoretical 100-year recurrence
interval discharge of 30,400 ft3/s by a factor of 1.38.
The gage height of the 1918 flood was 17.74 ft.

22 Flood-Plain and Channel Aggradation at Selected Bridge Sites in the lowa and Skunk River Basins, lowa
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U.S. Highway 30 Bridge Crossing
the lowa River near Montour (Site 7)

The U.S. Highway 30 bridge crosses the [owa
River about 1.3 mi north of Montour in Tama County
(fig. 1, site 7). Sediment pads located near the right
upstream and left downstream corners of the bridge
had large amounts of sand deposited on them during
the 1993 flood (see table below). A sand splay was
deposited during the flood over an extensive area of
the flood plain near the left downstream corner of this
bridge. A sediment pad was located near the middle of
this sand splay. Figure 4F shows the 2.95 ft of sand
that was deposited on this sediment pad during the
1993 flood. The U.S. Highway 30 bridge (fig. 12) was
built in 1952. The extreme high-water elevation for

the bridge was 839.3 ft above sea level. Differences in
elevation between bridge-opening cross-sections
obtained from the [DOT bridge-situation plan and
from the 1994 transit survey indicate a decrease in
cross-sectional area of 14.7 percent below the extreme
high-water elevation. Figure 12 shows that for the
period 1952-94, deposition occurred across the right
side of the channel bed and on the right bank of the
bridge opening, and scour occurred on the left side of
the channel bed and on the left bank of the bridge
opening. Bridge cross-section and geometry elevations
obtained from the bridge-situation plan were adjusted
by -6.51 ft to rectify them with bridge elevations sur-
veyed during 1994.

Dendrogeomorphic analyses, bridge site 7

Aggradation rates
Range of (feet per year)
Dominant
Location Number  sediment  Deposition Tree
relative of type depths ages
to bridge samples  sampled (ft) (years) Range Mean Median
Left upstream 6 silt/clay 0.15-1.16 12-41 0.007-.053  0.024 0.019
Right upstream 6 sand/ 27-1.37 23-62 .010-.028 016 014
silt/clay
Left downstream 6 silt/clay 21-164  29-48 .006 - .036 018 .018
Right downstream 6 silt/clay 08-1.05 1-20 .006 - .075 040 034
Sediment-pad measurements, bridge site 7
Measure- Range of Mean aggrada-
ment deposition depths tion rates
period (ft) (feet per year)
Left upstream 7 silt/clay 1993 0.12-.19 0.16
6 1993-94 0.09-.14 .055
Right upstream 3 sand 1993 115-1.27 1.20
6 1993-94 1.40-1.46 715
Left downstream 8 sand 1993 2.69-3.05 2.95
6 1993-94 2.8-3.1 1.49
Right downstream 6 silt/clay 1993 0.08-.10 .09
6 1993-94 10-.13 .055

24 Flood-Plain and Channel Aggradation at Selected Bridge Sites in the lowa and Skunk River Basins, lowa
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Figure 12. Selected bridge-opening cross sections for U.S. Highway 30 bridge crossing the lowa River near Montour,

bridge site number 7.

U.S. Highway 63 Bridge Crossing
the lowa River at Tama (Site 8)

The U.S. Highway 63 bridge crosses the lowa
River at the south edge of Tama in Tama County (fig.
1, site 8). The U.S. Highway 63 bridge (fig. 13) was
built in 1978. The design high-water elevation for the
bridge was 817.5 ft above sea level. Differences in ele-
vation between bridge-opening cross-sections
obtained from the IDOT bridge-situation plan and
from the 1994 transit survey indicate a decrease in
cross-sectional area of 16.0 percent below the design
high-water elevation. Figure 13 shows that for the
period 1978-94, deposition occurred on both the left
and right banks of the bridge opening, and scour
occurred across most of the channel bed of the bridge
opening.

State Highway 21 Bridge Crossing
the lowa River near Belle Plaine (Site 9)

The State Highway 21 bridge crosses the [owa
River about 2.7 mi south of Belle Plaine in lowa
County. This is the site of a discontinued streamflow-
gaging station, the lowa River near Belle Plaine (sta-
tion number 05452500; fig. 1, site 9). Streamflow
records for the period September 1939 to September
1959 were available for use in this study. The datum of
the gage is 749.82 ft above sea level.

The State Highway 21 bridge (fig. 14A) was
built in 1980. The design high-water elevation for the
bridge was 769.0 ft (gage height 19.2 ft). Differences
in elevation between bridge-opening cross-sections
obtained from the IDOT bridge-situation plan and
from the 1994 transit survey indicate a decrease in

Dendrogeomorphic analyses, bridge site 8

Range of Aggradation rates

(feet per year)
Dominant

Location Number  sediment  Deposition Tree

relative of type depths ages
to bridge samples  sampled (ft) (years) Range Mean Median
Left upstream 5 silt/clay 0.22-1.09 27-59 0.004-.036  0.017 0.013
Right upstream 5 silt/clay 39-74 12 - 46 011 - .034 .020 .020
Left downstream 5 silt/clay 24 -1.95 31-50 .006 - .063 .025 016
Right downstream 5 silt/clay 28-1.42 22-44 .008 -.035 .025 .025

Aggradation Measurements at Selected Bridge Sites in the lowa and Skunk River Basins 25
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Figure 13. Selected bridge-opening cross sections for U.S. Highway 63 bridge crossing the lowa River at Tama, bridge site

number 8.

cross-sectional area of 1.2 percent below the design
high-water elevation. Figure 14A shows that for the
period 1980-94, deposition occurred on the left and
right-bank}s of the bridge opening and across the left
side of the channel bed, and scour occurred across the
right side of the channel bed. The stage-discharge rela-
tion of three selected rating curves (fig. 14B) shows a
minor trend of increasing gage height for specific low-
flow discharges, and a time series of the 14 rating
curves developed for the period 1940-59 (fig. 14C)
shows no trend in gage heights. The historic stage-dis-
charge rating-curve information indicates that aggra-
dation during the 1940s and 1950s was minimal. The
dendrogeomorphic analyses suggest that flood-plain
aggradation might have increased after the stream-
flow-gaging station was discontinued in 1959.

County Road V66 Bridge Crossing
the lowa River at Marengo (Site 10)

The County Road V66 bridge crosses the lowa
River at the north edge of Marengo in Iowa County.
This is the site of the [owa River at Marengo stream-
flow-gaging station (station number 05453100; fig. 1,
site 10). Streamflow records for the period October
1956 to September 1993 were available for use in this
study. The datum of the gage is 720.52 ft above sea
level.

The County Road V66 bridge (fig. 15A) was
built in 1956. The design high-water elevation for the
bridge was 738.65 ft (gage height 18.13 ft). Differ-
ences in elevation between the bridge-opening cross
section obtained from the IDOT bridge-situation plan

Dendrogeomorphic analyses, bridge site 9

Aggradation rates
Range of (feet per year)
Dominant

Location Number  sediment  Deposition Tree

relative of type depths ages

to bridge samples  sampled (ft) (years) Range Mean Median
Left upstream 5 silt/clay 0.34-1.27 16-36 0.018 - .035 0.026 0.023
Right upstream 5 silt/clay A7 -1.27 24 -55 .009 - .053 .023 016
Left downstream 5 silt/clay .89-3.35 25-49 .023 -.076 042 .031
Right downstream 5 silt/clay 53-1.21 19-30 .028 - .040 .033 .031
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Figure 14. Selected (A) bridge-opening cross sections, (B) stage-discharge rating curves, and (C) time series of rating-curve

stages for selected discharges for State Highway 21 bridge crossing the lowa River near Belle Plaine, bridge site number 9

(discontinued streamflow-gaging station number 05452500).
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Dendrogeomorphic analyses, bridge site 10

Range of

Aggradation rates

(feet per year)
Dominant

Location Number  sediment  Deposition Tree

relative of type depths ages

to bridge samples sampled (ft) (years) Range Mean Median
Left upstream 5 silt/clay 031-147  28-50 0.009-.037  0.021 0.021
Right upstream 5 silt/clay .59 -1.85 18 -41 .018 —.062 .043 .048
Left downstream 5 silt/clay .36 -1.01 28 - 46 .008 —.036 .019 015
Right downstream 5 silt/clay 31-1.75 16 - 47 .010-.037 021 013

and two cross sections surveyed in 1994 indicate a
decrease in cross-sectional area in the range from 17.1
to 39.1 percent below the design high-water elevation
depending on the location of the 1994 cross section.
Because the initial cross section surveyed in 1994
included a high-flow channel that runs perpendicular
to the river under the southeast side of the bridge
opening, a second cross section of the south bank of
the bridge opening about 12 ft downstream of the
bridge also was surveyed in 1994. The initial cross
section surveyed in 1994 at the downstream side of the
bridge is shown as a jagged, solid line in figure 15A.
The second cross section surveyed in 1994 about 12 ft
downstream of the bridge is shown as a long-dashed
and dotted line in figure 15A. The line representing the
second cross section surveyed in 1994 of the south
bank was connected to the line representing the chan-
nel bed and north bank portion of the initial cross sec-
tion surveyed in 1994; this composite cross section
might provide the most accurate representation of
aggradation at the bridge opening. Figure 15A shows
that for the period 1956-94, deposition occurred on
both the left and right banks of the bridge opening, and
scour occurred across the channel bed. Bridge cross-
section and geometry elevations obtained from the
bridge-situation plan were adjusted by -40.85 ft to rec-
tify them with bridge elevations surveyed during
1994,

Differences in elevation between the 1956 cross
section and a cross section obtained from a discharge
measurement made in 1991 (fig. 15A) indicate a
decrease in cross-sectional area of 49.8 percent. Dif-
ferences in elevation between the 1991 and 1994 cross
sections indicate that the 1993 flood scoured the chan-
nel bed from between about 3 to 10 ft, thus increasing
the cross-sectional area measured for 1994 from the
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cross-sectional area that was measured for 1991. The
peak discharge on July 19, 1993, for the Iowa River at
Marengo was 38,000 ft3/s and the recurrence interval
for this flood is approximately 90 years. Aggradation
appears to have been occurring even when the bridge
was built in 1956, as differences in elevation between
the proposed 1956 bridge-opening cross-section exca-
vation and a cross section obtained from a discharge
measurement made in 1959 indicate a decrease in
cross-sectional area of 15.0 percent and an average
aggradation rate of 0.390 ft/yr. An increase in eleva-
tion along portions of the overbank between the 1991
cross section and the 1994 composite cross section
(includes survey of right bank 12 ft downstream of
bridge) indicates that the overbank part of the bridge
opening continued to aggrade, raising the elevation of
the overbank near station 500 to almost the design
high-water elevation (fig. 15A).

The stage-discharge relation of five selected rat-
ing curves (fig. 15B) shows a general trend of decreas-
ing gage heights for specific low-flow discharges and a
general trend of increasing gage heights for specific
high-flow discharges. A time series of the 27 rating
curves developed for the period of record (fig. 15C)
also shows these general trends. It is not known if the
effect of Coralville Dam, located approximately 56
river-miles downstream from the County V66 bridge,
is contributing to aggradation on the Iowa River at
Marengo. Generally, the change in slope of a river by
construction of a reservoir will cause deposition not
only in the reservoir, but might cause aggradation
problems in the channel for a considerable distance
upstream as the river adjusts to its new conditions
(Upper Mississippi River Comprehensive Basin Study
Coordinating Committee, 1970, p. G-10). However,
hydraulic analyses would be required to determine the
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Figure 15. Selected (A) bridge-opening cross sections, (B) stage-discharge rating curves, and (C) time series of rating-curve
stages for selected discharges for County Road V66 bridge crossing the lowa River at Marengo, bridge site number 10

(streamflow-gaging station number 05453100).
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extent to which the Coralville Lake is significantly
affecting the hydraulic properties and sediment-trans-
port capacity of the Towa River at Marengo.

U.S. Highway 63 Bridge Crossing the
South Skunk River near Oskaloosa
(Site 11)

The U.S. Highway 63 bridge crosses the South
Skunk River about 4 mi north of Oskaloosa in
Mahaska County. This is the site of the South Skunk
River near Oskaloosa streamflow-gaging station (sta-
tion number 05471500; fig. 1, site 11). Streamflow
records for the period October 1945 to September
1993 were available for use in this study. The datum of
the gage is 685.50 ft above sea level.

The U.S. Highway 63 bridge (fig. 16A) was
built in 1979. The design high-water elevation for the
bridge was 709.80 ft (gage height 24.30 ft). Differ-
ences in elevation between bridge-opening cross-sec-
tions obtained from the IDOT bridge-situation plan
and from the 1994 transit survey indicate a decrease in
cross-sectional area of 8.5 percent below the design
high-water elevation. Figure 16A shows that for the
period 1979-94, deposition occurred on both the left
and right banks of the bridge opening, and scour
occurred on the far left and right sides of the channel
bed. Bridge cross-section and geometry elevations
obtained from the bridge-situation plan were adjusted
by -7.00 ft to rectify them with bridge elevations sur-
veyed during 1994. The stage-discharge relation of
four selected rating curves (fig. 16B) shows a general

trend of increasing gage height for specific discharges,
and a time series of the 17 rating curves developed for
the period of record (fig. 16C) also shows this general
trend.

State Highway 149 Bridge Crossing the
North Skunk River near Sigourney
(Site 12)

The State Highway 149 bridge crosses the North
Skunk River about 2.2 mi south of Sigourney in
Keokuk County. This is the site of the North Skunk
River near Sigourney streamflow-gaging station (sta-
tion number 05472500; fig. 1, site 12). Streamflow
records for the period October 1945 to September
1993 were available for use in this study. The datum of
the gage is 651.53 ft above sea level.

The State Highway 149 bridge (fig. 17A) was
built in 1987. The design high-water elevation for the
bridge was 675.5 ft (gage height 24.0 ft). Differences
in elevation between bridge-opening cross-sections
obtained from the IDOT bridge-situation plan and
from a 1993 discharge measurement indicate a
decrease in cross-sectional area of 11.9 percent below
the design high-water elevation. Figure 17A shows
that for the period 1987-93, deposition occurred
across the bridge opening. The stage-discharge rela-
tion of four selected rating curves (fig. 17B) shows a
general trend of increasing gage height for most of the
specific discharges, and a time series of the 18 rating
curves developed for the period of record (fig. 17C)
also shows this general trend.

Dendrogeomorphic analyses, bridge site 11

Aggradation rates

Range of (feet per year)
Dominant

Location Number  sediment  Deposition Tree

relative of type depths ages
to bridge samples  sampled (ft) (years) Range Mean Median
Left upstream 5 silt/clay 0.83-3.01 23-64 0.036-.087  0.053 0.047
Right upstream 5 silt/clay 1.46 - 3.08 27-73 .032-.099 .064 .059
Left downstream 5 sand 37-2.97 17 - 55 .010 - .087 .043 .043
Right downstream 5 silt/clay 1.02-1.83 26 - 50 .028 - .052 .043 045
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Figure 16. Selected (A) bridge-opening cross sections, (B) stage-discharge rating curves, and (C) time series of rating-curve
stages for selected discharges for U.S. Highway 63 bridge crossing the South Skunk River near Oskaloosa, bridge site
number 11 (streamflow-gaging station number 05471500).

Aggradation Measurements at Selected Bridge Sites in the lowa and Skunk River Basins

31



40 ——r—r— — T T T ——TT — T — T — T ——
s F | T I T T I T ]
E o ]
E kL 3
(=] r 3]
w F .
g 30 3
< F ]
O] F 3]
w 25 S [N SR N -
> r ]
[@] F ]
o =
- E DESIGN HIGH- 1
L F DY T E TR WATER E
B E ELEVATION ]
Z E ]
% C ]
Sst No87 =
T o .
w I e [ LETOPVRRRORPTOPPRIRY SRR ]
0 .
2 F A ;
R S B B N I B
-50 0 50 100 150 200 250 300 350 400 450
STATIONING, IN FEET FROM LEFT BRIDGE ABUTMENT (VIEW IS LOOKING DOWNSTREAM)
s 26_ — 7T T L s B LAV J DU O vure
Soalls 1967-68, I e Yt A ]
= (O] - —
< Fl 1969-72 ‘____‘.,—g.f—;"—' 4
O 22 [ RATING CURVE | -
% F1O RS el i
Qo2 1993-94 1980-88 —
S 18| w RATING CURVE RATING CURVE
L]1O 4
3Ll 1946-47 ]
Q "l |w RATING CURVE i
- 14z N
w L p
w12 - /4 A .
z o ¥ (] (] [m] o)
S r 8 8 g g g : ;
I O O | | | o 7
o 8 - ' ' o o o P —
o f p p fos o T < .
A < < & ] i ¢ 7]
w w > > > S 4
2 4 B > > ) & & IS] ~
I} o n ~ o n ~ _‘
2 PSSR N USSR S N AU SR M SN SR N P | B
0 5,000 10,000 15,000 20,000 25,000 30,000
DISCHARGE, IN CUBIC FEET PER SECOND
= 28 LIS S I N SN N S N B S SO SN BN N B E N SO N N B N B N AN S S S I B N N N N SR B BN N B S N I N N B B
F - X 100-YEAR FLOOD 7
E %6 25-YEAR FLOOD 50-YEAR FLOOD —
. E
0 24 - -
w L |
g 2 —: -
Ol 5-YEAR FLOOD 10-YEAR FLOOD ]
8 N (R P [ [ e -E ... .. .......... | O TR oo L TR ™ )
® 18 - / —
< L B
5 16 2-YEAR FLOOD —
gV ]
Z - -
cer ]
S ¢ ]
% 8L AVERAGE DISCHARGE N
w L 4
g 6 _.... I S @i PR @ PO ... o ® L e RO W PORRIRERIRE ° .
© 4 [ T N AN T YO SO (N U N Y M TS UON Y M I T (YT Y S S N T Y S N R SN A SO T (N N PO WO OO [N TN N T U N OO B (NN B -
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

YEAR

Figure 17. Selected (A) bridge-opening cross sections, (B) stage-discharge rating curves, and (C) time series of rating-curve
stages for selected discharges for State Highway 149 bridge crossing the North Skunk River near Sigourney, bridge site
number 12 (streamflow-gaging station number 05472500).
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Dendrogeomorphic analyses, bridge site 12

Aggradation rates
Range of (feet per year)
Dominant

Location Number  sediment  Deposition Tree

relative of type depths ages

to bridge samples sampled (ft) (years) Range Mean Median
Left upstream 5 silt/clay 0.10-.72 25-49 0.004-.015  0.011 0.010
Right upstream 5 silt/clay 16-1.24 18-40 .008 —.037 023 029
Left downstream 5 sand 1.02-1.50 25-37 .028 —.058 043 040
Right downstream 5 silt/clay 29-.75 17-40 .012 -.044 021 016

COMPARISON AND DISCUSSION OF
AGGRADATION MEASUREMENTS

Results of the aggradation measurements (table
1) indicate that aggradation is occurring in both the
Iowa and Skunk River Basins. In general, slightly
higher aggradation rates were estimated for the [owa
River for the reach from State Highway 330 near
Albion downstream to County Road V66 at Marengo
(sites 5-10). Estimates of mean flood-plain aggrada-
tion rates calculated using the dendrogeomorphic
method at the 12 bridge sites ranged from 0.013 to
0.051 ft/yr, and estimates of median rates ranged from
0.010 to 0.046 ft/yr. Trees sampled for the dendrogeo-
morphic analyses ranged in age from 9 to 98 years.
Estimates of average bridge-opening aggradation rates
calculated using the bridge-opening cross-section
method at the 12 bridge sites ranged from -0.977 to
0.500 ft/yr. Measurement periods used in the bridge-
opening cross-section analyses ranged in length from
3 to 51 years. The stage-discharge rating-curve
method used the 5-year flood discharge to estimate
floodway aggradation rates and the average discharge
to estimate channel-aggradation rates at six of the
bridge sites. Estimates calculated using the stage-dis-
charge rating-curve method ranged from -0.028 to
0.298 ft/yr for floodway aggradation, and from -0.031
to 0.108 ft/yr for channel aggradation. Measurement
periods used in the stage-discharge rating-curve analy-
ses ranged in length from 5 to 75 years. Sediments
deposited during the 1993 flood on the nine sediment
pads were variable and depths of deposition ranged
from 0.004 to 2.95 ft. Average flood-plain aggradation
rates estimated from sediment-pad measurements at
three of the bridge sites on the lowa River in the vicin-

ity of Marshalltown ranged from 0.037 to 1.100 ft/yr
for 1993, and ranged from 0.038 to 0.579 ft/yr for
1993-94.

A direct comparison cannot be made between
aggradation rates calculated using each of the four
measurement methods because of differences in time
periods and aggradational processes that were mea-
sured by each method. Measurement periods used to
estimate average aggradation rates ranged in length
from 1 to 98 years and varied among methods and
sites. The methods measured different aggradational
processes; the dendrogeomorphic and sediment-pad
methods measured flood-plain aggradation, the cross-
section method measured aggradation at bridge open-
ings, and the rating-curve method measured both
floodway and channel aggradation.

Aggradation rates calculated using the bridge-
opening cross-section method were much more vari-
able than the rates calculated using the dendrogeomor-
phic and rating-curve methods. Because cross sections
were surveyed for bridge openings following the 1993
flood, cross-sectional areas at some of the bridge
openings might have been affected by scour or deposi-
tion as a result of that flood. Aggradation rates calcu-
lated using the dendrogeomorphic method might also
have been affected by the 1993 flood, as sediment-
deposition depths were measured following the flood.
Aggradation rates calculated using the stage-discharge
rating-curve method were not affected by the 1993
flood, as all of the rating curves used in the analyses
were in effect before the flood. Rates calculated using
the rating-curve method might not represent changes
in stage due only to deposition or scour, as other
changes in channel and flood-plain conditions also can
affect a stage-discharge relation.
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The highest aggradation rates calculated for the
Iowa River Basin using the dendrogeomorphic and
rating-curve measurement methods were for the State
Highway 14 crossing at Marshalltown (table 1, site 6),
where these highest rates were 0.045 and 0.124 ft/yr,
respectively. The highest aggradation rates calculated
for the Skunk River Basin were for the U.S. Highway
63 crossing the South Skunk River near Oskaloosa
(table 1, site 11), where these highest rates were 0.051
and 0.298 ft/yr, respectively. The similar aggradation
rates calculated for both the Marshalltown and Oska-
loosa bridge sites using each measurement method,
the dendrogeomorphic method and the rating-curve
method for the 5-year flood discharge, indicate that
similar flood-plain and floodway aggradation pro-
cesses might be occurring at the two sites.

Information on recent aggradation rates (table 1)
was available from stage-discharge rating curves at 5
of the bridge sites (sites 1, 6, 10, 11, and 12), from
bridge-opening cross sections obtained from discharge
measurements at 2 of the bridge sites (sites 6 and 10),
and from sediment-pad measurements at 3 of the
bridge sites (sites 5-7). A comparison of rating-curve
aggradation rates calculated using the 5-year flood dis-
charge indicates that recent floodway-aggradation
rates might be greater than those calculated for longer
measurement periods at Marshalltown, Marengo, and
Oskaloosa (sites 6, 10, and 11). A similar comparison
made using the average discharge indicates that recent
channel-aggradation rates might be greater at Mar-
shalltown, Marengo, and Sigourney (sites 6, 10, and
12). A comparison of bridge-opening cross sections
for the State Highway 14 bridge at Marshalltown indi-
cates that recent bridge-opening aggradation rates also
might be greater. Information obtained from sediment-
pad measurements of sediments deposited during the
1993 flood indicates that aggradation along the Iowa
River in the vicinity of Marshalltown is quite variable
and site specific. At some flood-plain locations, sedi-
ment deposition during the 1993 flood was substantial
in both depth and lateral extent of deposits.

Although information on recent aggradation
rates is not considered to be as reliable as information
on aggradation rates calculated for longer measure-
ment periods, information on recent aggradation rates
is indicative of current aggradational processes and
useful to planners and engineers. Information on
recent aggradation rates is not considered to be as reli-
able because: differences in stages between recent rat-
ing curves could include nonrepresentative short-term

fluctuations in the stage-discharge relation; differences
in elevations between cross sections obtained from
high-water discharge measurements and low-water
transit surveys could include discharge-related scour
and deposition fluctuations in channel bed and over-
bank elevations; and sediment-pad measurements pro-
vide only a small sample of sediment-deposition
depths and they might not be representative of overall
flood-plain deposition.

Aggradation rates calculated for both the
upstream and downstream corners of bridges at the 12
bridge sites using the dendrogeomorphic method, indi-
cate that upstream mean and median rates of flood-
plain aggradation are not greater than downstream
mean and median rates at 9 of the 12 bridge sites (sites
1-4, 6-9, and 12). This suggests that backwater effects
from bridge structures and causeways at these sites
have not contributed to increased aggradation on the
upstream sides of these bridges. The dendrogeomor-
phic analyses do indicate that greater aggradation rates
might be occurring on the upstream sides of the State
Highway 330 bridge near Albion (site 5), the County
Road V66 bridge at Marengo (site 10), and the U.S.
Highway bridge near Oskaloosa (site 11). Hydraulic
analyses would be required to determine whether any
of these bridge structures and causeways significantly
affect the hydraulic properties and sediment-transport
capacity of the river at these sites.

Table 2 lists average aggradation rates calcu-
lated for studies conducted in other states. These stud-
ies estimated aggradation rates for both natural and
channelized streams using one of three measurement
methods. In general, these studies indicated aggrada-
tion rates for natural streams ranged from 0.016 to
0.492 ft/yr, and aggradation rates for channelized
streams ranged from 0 to 0.492 ft/yr. Because the
aggradation rates estimated in these studies represent a
variety of climatic, physiographic, and hydrologic
conditions, they might not be comparable to condi-
tions in the Iowa and Skunk River Basins. Table 2 is
presented as a frame of reference of aggradational pro-
cesses occurring in other states, so as to exemplify
how usual, or unusual, the aggradational processes
occurring in the lowa and Skunk River Basins might
be. Flood-plain aggradation rates calculated in this
study using dendrogeomorphic analyses (table 1) are
within the range of rates listed in table 2 for dendro-
geomorphic analyses conducted in other states.
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divides, loess deposits are seldom more than 10 ft
thick. In Grundy, Hardin, and northern Marshall Coun-
ties, the loess is predominantly 5 to 10 ft thick; in
southern Marshall County the loess is about 17 to 25 ft
thick on the uplands and is thinner on the side slopes
(Oschwald and others, 1965, p. 66). Loess is highly
erodible and unstable when wet. Deep, narrow gullies,
which can lengthen and widen quickly after rain-
storms, are characteristic erosional features of loess
soils (Prior, 1991, p. 49, 56-57). When rising waters
saturate the base of channel banks, the loess can no
longer bear the weight of overlying material and it col-
lapses easily, resulting in bank sloughing. Channel
erosion from areas in and around Marshall County
with thick deposits of loess soils might contribute
large sediment loads to the Iowa River.

Land Use in Marshall County

The following information about land use in
Marshall County was supplied by the U.S. Department
of Agriculture, Natural Resources Conservation Ser-
vice, Marshall County Field Office (Dana Holland,
oral commun., February 1995, and written commun.,
March 1995). Soils in Marshall County can generally
be described as highly productive and well drained.
Over 90 percent of the soils in Marshall County were
formed from loess and have a silty-clay-loam texture.
Tributary flow to the [owa River in Marshall County
upstream of Marshalltown is from watersheds that
generally are flashy and are intensively farmed for
crop production. These drainage basins have steep
slopes ranging from 5 to 14 percent and have the
potential to contribute large sediment yields to the
Towa River. About 83 percent of the total acreage in
Marshall County is cropland and soil erosion is a pri-
mary concern for nearly 70 percent of this cropland.
About 10 percent of the cropland has been enrolled in
the Conservation Reserve Program (CRP) defined by
the 1985 Farm Bill (U.S. Congress, 1985). Nearly all
of the CRP acreage is considered to be highly erodible
soil. If the CRP contracts expire, it is estimated that 95
percent of the current CRP acreage would return to
crop production. Nearly 40 percent of the cropland in
Marshall County is presently farmed with no-till tech-
niques. Annual soil-erosion losses in Marshall County
have decreased from 7.0 to 5.9 tons per acre during the
period 1982-92, but soil erosion in Marshall County
still exceeds average statewide soil-erosion losses for
1992 of 4.0 tons per acre per year (Laurel Mulvey,
U.S. Department of Agriculture, Natural Resources

Conservation Service, State of Iowa Office, written
commun., February 1995).

Suspended Sediment

As sediment is transported through a stream sys-
tem, the material either is entrained as suspended load
or moves along the channel bottom as bed load (U.S.
Army Corps of Engineers, 1981, p. 17). Most sedi-
ment is transported during periods of storm runoff
(Upper Mississippi River Comprehensive Basin Study
Coordinating Committee, 1970, p. G-9). Annual
observed suspended-sediment yields in the headwaters
of the lowa River Basin (upstream of lowa Falls) are
relatively low, being less than 100 tons per square mile
(U.S. Army Corps of Engineers, 1981, p. C43). Sus-
pended-sediment yields are considerably higher in the
Iowa River Basin downstream of Iowa Falls, where
yields from one 10-mi® drainage area were approxi-
mately 1,100 tons per square mile per year and yields
from one 100-mi? drainage area were about 650 tons
per square mile per year (Upper Mississippi River
Comprehensive Basin Study Coordinating Committee,
1970, p. G42 to G—43, and G-95). Studies by Lane
(1938) indicated that the suspended-sediment load in
the Jowa River near Rowan (fig. 1, site 1) was about
equally divided between silt and clay with only a small
percentage of sand; whereas, in the [owa River at
Marengo (fig. 1, site 10) the load composition was 79
percent silt, 15 percent clay, and 6 percent sand.

Sediment-yield estimates computed from sus-
pended-sediment data and adjusted for a base period
of 1945-64 were 34 tons per square mile per year for
the Iowa River near Rowan (site 1), 330 tons per
square mile per year for the lowa River at Marshall-
town (site 6), and 365 tons per square mile per year for
the [owa River at Marengo (site 10) (Upper Missis-
sippi River Comprehensive Basin Study Coordinating
Committee, 1970, p. G-23). This pattern of increasing
sediment yields at downstream locations on the lowa
River is opposite the sediment-yield pattern indicated
by the majority of the suspended-sediment data ana-
lyzed for the Upper Mississippi River Basin. Typi-
cally, as the size of the drainage area increases, the rate
of sediment production per square mile decreases
(Upper Mississippi River Comprehensive Basin Study
Coordinating Committee, 1970, p. G-27). These esti-
mates indicate that suspended-sediment yields to the
Iowa River greatly increase between Rowan and Mar-
shalltown, and become greater between Marshalltown
and Marengo.
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A sediment-measurement station was operated
by the USGS on the lowa River at Marshalltown (sed-
iment-station number 05451500; fig. 1, site 6) from
April 1988 to February 1995; sediment data collected
through September 1994 were used for this study.
Annual suspended-sediment yields for the lowa River
at Marshalltown for this period ranged from 5 tons per
square mile during water year 1989 (a drought year,
ending September 30, 1989) to 1,759 tons per square
mile during water year 1993 (a flood year, ending Sep-
tember 30, 1993) (U.S. Geological Survey, 1990-95).
The average suspended-sediment yield at this station
for water years 1989-94 was 572 tons per square mile
per year, which is almost twice the amount estimated
the period 1945-64.

Increase in Streamflow

Suspended-sediment yield differences between
the two time periods noted above are probably due to
differences in streamflow between these time periods,
as the mean daily discharge of the lowa River at Mar-
shalltown for the period 1989-94 (1,440 ft3/s) was
about twice the mean daily discharge for the period
1945-64 (705 ft3/s). Changes in streamflow can cause
changes in aggradation rates. An increase in stream-
flow typically will cause an increase in sediment trans-

port in a stream (Phipps and others, 1995, p. 23).
Figure 19 shows mean annual discharge for the lowa
River at Marshalltown for the period of record through
water year 1994 (ending September 30, 1994). The
figure indicates a trend increasing of streamflow. It is
assumed that if a flood plain is inundated more fre-
quently, as might occur with an increase in streamflow,
more sediment will be deposited and greater aggrada-
tion rates will result. Many factors can affect stream-
flow, including changes in the quantity, duration, and
intensity of rainfall; changes in land-use practices; and
changes in channel geometry (for example, straighten-
ing or dredging of a channel and draining of a wet-
land) (Phipps and others, 1995, p. 23).

Channelization

A drainage district was established in 1920 for
the purpose of straightening the Iowa River to provide
flood protection for farm lands along the river bottom.
The channel of the lowa River in Marshall County was
straightened from the Marshall-Hardin County line to
the lowa Soldiers Home in Marshalltown (figs. 1 and
18) during the early 1920’s. At the time, this work was
considered to have been beneficial in the prevention of
flooding of the bottom lands along this reach of the

4,000 e S S —

3,000

Regression line for period of
record without 1993 mean

2,000 | :
annual discharge (75 years)

1,000

MEAN ANNUAL DISCHARGE,
IN CUBIC FEET PER SECOND

IOWA RIVER AT MARSHALLTOWN .
(station number 05451500, site 6)

g Te——— L [ . N Loy

e L i

Regression line for
period of record ° 1
(76 years) .

o Lo o L

1900 1910 1920 1930 1940

1950 1960 1970 1980 1990 2000

YEAR

Figure 19. Mean annual discharge for the lowa River at Marshalltown, lowa, streamflow-gaging station for the

period of record through 1994.

38 Flood-Plain and Channel Aggradation at Selected Bridge Sites in the lowa and Skunk River Basins, lowa



river (U.S. Army Chief of Engineers, 1930, p. 44).
Opposition to the channel straightening brought the
work to an end about 1922 (Blanchard, 1955; Mar-
shalltown Times-Republican, February 15, 1991; arti-
cles provided by Garry Brandenburg, Director,
Marshall County Conservation Board, written com-
mun., March 1993).

Pre- and post-channelization measurements of
channel length and channel-bed gradient of the lowa
River were made from a channelization plan prepared
by F.B. Ingersoll, dated June 1, 1919 (plan provided
by Ed Kasper, Marshall County Engineer, November
1994). The pre-channelized length of the lowa River
between the county line and the Iowa Soldiers Home
was about 21.4 mi and the gradient was about 1.85 ft/
mi. The post-channelized length was about 14.1 mi
and the gradient was about 2.81 ft/mi. Channelization
decreased the length of the river 34 percent (7.3 mi)
and increased the gradient 52 percent (0.96 ft/mi).
From basic hydraulic principles, an increase in stream
gradient produces an increase in flow velocity. The
sediment-transport capacity of a stream is dependent
on mean flow velocity and energy slope, among other
factors; the transport capacity increases with increas-
ing mean flow velocity and energy slope (Nakato,
1981, p. 5). The present (1994) gradient of the Iowa
River upstream of Marshalltown between the County
Road E18 and State Highway 14 bridges (sites 4 and
6) is about 2.59 ft/mi, and downstream of Marshall-
town it is about 1.73 ft/mi between the State Highway
14 and U.S. Highway 30 bridges (sites 6 and 7), as
determined by the difference in average channel-bed
elevations. This downstream decrease in stream gradi-
ent indicates a possible reduction in the sediment-
transport capacity of the Iowa River in the vicinity of
Marshalltown.

The channelization plan noted that a typical
cross section of the river channel would have a base
width of 45-55 ft, a top width of about 67-81 ft, and a
depth of 11-13 ft, and that levees would be con-
structed about 10 ft back from the top of the channel
on either bank to a height of about 1316 ft from the
material excavated during the channelization work.
Measurements of bridge-opening cross sections sur-
veyed during 1994 indicate that current channel base
widths at County Road E18 (fig. 8) and State Highway
330 (fig. 9) are approximately 186 and 192 ft, respec-
tively, and current channel top widths are approxi-
mately 270 and 318 ft, respectively. Both of these
bridges are in the channelized reach and their bridge-
opening widths indicate that significant channel wid-

ening, on the order of about 275 to 300 percent, has
occurred since the river was straightened.

Channelization might have increased channel
erosion (channel degradation and widening) along the
main stem of the Iowa River upstream of Marshall-
town and along tributaries draining to the Iowa River.
Studies conducted in western Tennessee (Simon,
1994; Wolfe and Diehl, 1993; Simon and Hupp, 1992),
in Mississippi (Wilson and Turnipseed, 1994; Turnip-
seed and Wilson, 1992), and in eastern Illinois (Phipps
and others, 1995) document the gradation processes
and channel evolution resulting from channelization.
Reports prepared for western lowa document conse-
quences of channelization in the Nishnabotna and
Boyer River Basins (Iowa Natural Resources Council,
19550, p. 3, 37, 41; Campbell and Johnson, 1970, p.
69). Channel widening and bank failure by mass-wast-
ing processes are common occurrences following
channelization in western Tennessee (Simon, 1994, p.
28 and 36), where channel erosion has resulted in an
excess of sediment in the river and aggradation has
occurred in reaches immediately downstream from the
channelized reach.

Although it has been over 70 years since the
Iowa River upstream of Marshalltown was channel-
ized, consequences of this work have contributed to,
and might still be contributing to, aggradation in the
vicinity of Marshalltown. This channelized reach of
the lowa River has remained relatively straight and
has retained the same approximate post-channelized
length and gradient. Flow velocities and sediment-
transport capacity through this reach of the river have
remained relatively efficient, and sediment loads
greater than would occur had the river not been chan-
nelized might still be transported downstream to Mar-
shalltown. At Marshalltown, where the lowa River
changes abruptly from a straightened reach to a mean-
dering reach (fig. 18), flow velocities decrease as the
channel gradient decreases, reducing the sediment-
transport capacity of the river and resulting in aggra-
dation.

Floodway Structures

The construction of several floodway structures
along the lowa River might be affecting aggradation in
the Marshalltown area. Hydraulic analyses would be
required to determine whether any of these structures
significantly affect the hydraulic properties and sedi-
ment-transport capacity of the river.
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Bridges cross the lowa River in Marshalltown at
Center Street, at State Highway 14, and at East Main
Street. Prior to the late 1980’s, a railroad bridge also
crossed the river about 0.2 mi downstream of the East
Main Street bridge. The Center Street and State High-
way 14 bridges are shown in figure 18; the East Main
Street bridge, located approximately five mi down-
stream of the State Highway 14 bridge, is not shown in
figure 18. When the downstream bridge of State High-
way 14 was constructed in 1968, the northbound
causeway built across the flood plain north of the
bridge was constructed at an elevation about 3.7 ft
higher than the existing southbound causeway
(Donald Schumann, IDOT, oral commun., November
1994). In 1987, when the upstream bridge of State
Highway 14 was replaced, the southbound causeway
across the flood plain north of the new bridge was
raised to the same elevation as the northbound cause-
way. Since 1968, floods on the Iowa River have inun-
dated both the northbound and southbound lanes of the
State Highway 14 causeway north of the bridge 31
times, causing closure of the highway (Donald Schu-
mann, IDOT, written commun., April 1995).

A low-head dam was constructed during 1934
about 0.4 mi downstream of the State Highway 14
bridge to act as a surface-water elevation control for
the Marshalltown streamflow-gaging station (fig. 18).
This dam was periodically washed-out during floods
and rebuilt prior to 1968, when it was removed perma-
nently. Notes from discharge measurements made at
this site when this dam was in place refer to sand bars
forming in the channel downstream of the bridge, and
refer to the City of Marshalltown removing sand from
the channel upstream of the dam. A low-head dam
built in 1929 remains on the Iowa River just upstream
of the Center Street bridge (Iowa Conservation Com-
mission, 1979, p. 8-68).

A levee was constructed on the south bank of
the river for a distance of about 0.7 mi downstream of
the State Highway 14 bridge during the period 1937-
39. Notes from discharge measurements made at the
State Highway 14 site report that the levee was built to
a gage height of about 14 ft. Additional levee con-
struction occurred during the period 1960-62 on the
south bank of the river downstream of the bridge. A
project to provide flood protection at Marshalltown
was authorized in the 1965 Flood Control Act (U.S.
Army Corps of Engineers, 1993, p. 39). The project
consisted of levees, floodwalls, bridges, channel
improvements, and interior drainage facilities on the

Iowa River and Linn Creek (not shown in fig. 18).
Construction began in May 1972 and was completed
in 1977. During this period the levee on the south bank
of the river was improved and extended on either side
of the State Highway 14 bridge, for a distance of about
2.2 mi downstream of the bridge to Linn Creek and
about 0.4 mi upstream of the bridge (fig. 18). It is not
known what effect this levee has had on flow veloci-
ties and flood stages on the lowa River. During large
flood events such as occurred in 1993 on the Missis-
sippt and Missouri Rivers, levees had minor overall
effects on flood stage, but they might have had signifi-
cant localized effects (Interagency Floodplain Man-
agement Review Committee, 1994, p. 50).

AGGRADATION SIMILARITIES BETWEEN
THE IOWA RIVER NEAR MARSHALL-
TOWN AND THE SOUTH SKUNK RIVER
NEAR OSKALOOSA

Flood-plain and floodway-aggradation rates cal-
culated for the State Highway 14 bridge crossing the
Iowa River at Marshalltown are similar to those calcu-
lated for the U.S. Highway 63 bridge crossing the
South Skunk River near Oskaloosa (table 1, rates cal-
culated using the dendrogeomorphic method and using
the stage-discharge rating-curve method for the 5-year
flood discharge). Several conditions at these bridge
sites appear to be similar and, as a result, similar
aggradation processes might be occurring at the sites.
The South Skunk River crosses from the Des Moines
Lobe landform region to the Southern lowa Drift Plain
landform region at about the same distance upstream
of Oskaloosa as the Towa River crosses from the one
landform region to the other upstream of Marshall-
town (fig. 1). Agriculture is the predominant land use
in both basins. Sediment yields from watersheds
draining to the South Skunk River upstream of Oska-
loosa apparently are comparable to sediment yields
from watersheds draining to the Iowa River upstream
of Marshalltown (Upper Mississippi River Compre-
hensive Basin Study Coordinating Committee, 1970,
p- G-94 to G-95; Upper Mississippi River Basin
Commission, 1979, p. 85-86). The South Skunk River
upstream of Oskaloosa and the lowa River upstream
of Marshalltown have both been channelized.

The South Skunk River at Oskaloosa differs
from the Iowa River at Marshalltown in that the South
Skunk River does not abruptly change from a straight-

40 Flood-Plain and Channel Aggradation at Selected Bridge Sites in the lowa and Skunk River Basins, lowa



ened channel to a meandering channel near Oskaloosa.
There are fewer floodway structures (bridges and
levees) along the South Skunk River near Oskaloosa
than along the lowa River near Marshalltown; a rail-
road bridge crosses the South Skunk River 0.4 mi
downstream of the U.S. Highway 63 bridge. Addi-
tional informatton is required to quantify the effects of
factors which might be significantly contributing to
aggradation at either the Marshalltown or Oskaloosa
bridge sites.

SUMMARY AND CONCLUSIONS

Recent floods on the Iowa River at Marshall-
town during 1990, 1991, and 1993 have resulted in the
three highest stages for the period of record since at
least 1915. Recurrence intervals for these three flood
discharges are estimated to be 9, 6, and 16 years,
respectively. Concerns by the Iowa Department of
Transportation that aggradation on the lowa River
might be affecting the flow capacity of bridge open-
ings in the vicinity of Marshalltown initiated this study
to develop a better understanding of aggradation on
the Towa River. Four aggradation-measurement meth-
ods were used to investigate flood-plain and channel
aggradation and to quantify aggradation rates at
selected bridge sites. Aggradation rates were quanti-
fied at ten bridges sites on the lowa River upstream of
Coralville Lake; bridges were located both upstream
and downstream of Marshalltown. Two bridge sites in
the central part of the Skunk River Basin were investi-
gated for comparative purposes.

A dendrogeomorphic measurement method was
used to estimate mean and median flood-plain aggra-
dation rates at the 12 bridge sites. Trees sampled for
the dendrogeomorphic analyses ranged in age from 9
to 98 years. A bridge-opening cross-section measure-
ment method was used to estimate average aggrada-
tion rates at bridge openings at the 12 bridge sites.
Measurement periods used in the bridge-opening
cross-section analyses ranged in length from 3 to 51
years. A stage-discharge rating-curve measurement
method was used to estimate average floodway and
channel aggradation rates at six of the bridge sites.
Measurement periods used in the stage-discharge rat-
ing-curve analyses ranged in length from 5 to 75
years. Sediment-pad measurements were used to esti-
mate average flood-plain aggradation rates for 1993
and for the period 1993-94 at three bridge sites on the
Iowa River in the vicinity of Marshalltown.

Results of the aggradation measurements indi-
cate that aggradation is occurring in both the Iowa and
Skunk River Basins. For the 12 bridge sites investi-
gated in the lowa and Skunk River Basins, mean esti-
mates of flood-plain aggradation rates calculated using
the dendrogeomorphic method ranged from 0.013 to
0.051 ft/yr, and median estimates ranged from 0.010 to
0.046 ft/yr. Estimates of average aggradation rates at
bridge openings calculated using the cross-section
method ranged from -0.977 to 0.500 ft/yr at the 12
bridge sites. In general, slightly higher aggradation
rates were estimated for the lowa River for the reach
from State Highway 330 near Albion downstream to
County Road V66 at Marengo. The stage-discharge
rating-curve method used the 5-year flood discharge to
estimate floodway aggradation rates and the average
discharge to estimate channel-aggradation rates at six
bridge sites in the lowa and Skunk River Basins with
streamflow-gaging stations. Estimates calculated using
the stage-discharge rating-curve method ranged from -
0.028 to 0.298 ft/yr for floodway aggradation, and
from -0.031 to 0.108 ft/yr for channel aggradation.

The highest aggradation rates calculated for the
lowa River using the dendrogeomorphic and rating-
curve methods were for the State Highway 14 crossing
at Marshalltown, where these highest rates were 0.045
and 0.124 ft/yr, respectively. The highest aggradation
rates calculated for the Skunk River Basin were for the
U.S. Highway 63 bridge crossing the South Skunk
River near Oskaloosa, where these highest rates were
0.051 and 0.298 ft/yr, respectively. The similar aggra-
dation rates calculated for both the Marshalltown and
Oskaloosa bridge sites using each measurement
method, the dendrogeomorphic method and the rating-
curve method for the 5-year flood discharge, indicate
that similar flood-plain and floodway aggradation pro-
cesses might be occurring at the two sites.

Average flood-plain aggradation rates estimated
from sediment-pad measurements at three of the
bridge sites on the lowa River in the vicinity of Mar-
shalltown ranged from 0.037 to 1.100 ft/yr for 1993,
and ranged from 0.038 to 0.579 ft/yr for the period
1993-94. Sediments deposited on the pads as a result
of the 1993 flood were variable and site specific, and
depths of sediments deposited on the nine pads ranged
from 0.004 to 2.95 ft.

A direct comparison cannot be made between
aggradation rates calculated using each of the four
measurement methods because of differences in time
periods and aggradational processes that were mea-
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sured by each method. Each of the four aggradation-
measurement methods is useful for obtaining specific
types of aggradation information and each method is
considered applicable for specific types of regional or
statewide investigations. The rating-curve method
might provide the most useful information concerning
flood-plain and channel aggradation, but rating-curve
information only is available for a limited number of
stream sites. The rating-curve method provides spe-
cific information on selected time periods of aggrada-
tion. The dendrogeomorphic and sediment-pad
methods are applicable for most flood-plain sites. The
bridge-opening cross-section method does not provide
direct measurements of flood-plain or channel aggra-
dation, but this method does provide useful informa-
tion concerning possible changes in the flow capacity
of bridge openings. Aggradation rates estimated using
the bridge-opening cross-section method were more
variable than the rates estimated using the dendrogeo-
morphic and rating-curve methods. Because cross sec-
tions were surveyed for bridge openings following the
1993 flood, cross-sectional areas at some of the bridge
openings might have been affected by scour or deposi-
tion as a result of that flood. Aggradation rates calcu-
lated using the dendrogeomorphic method also may
have been affected by the 1993 flood, as sediment-
deposition depths were measured following the flood.
Aggradation rates calculated using the rating-curve
method were not affected by the 1993 flood, as all of
the rating curves used in the analyses were in effect
before the flood.

Several interrelated factors might be contribut-
ing to the relatively high rate of aggradation of the
Iowa River at Marshalltown. Erosion potential in the
Towa River Basin and sediment yields to the [owa
River increase between Alden and Eldora mainly as a
result of the steeper topography that occurs in the
basin as the Iowa River crosses from the Des Moines
Lobe landform region to the Southern Iowa Drift Plain
landform region. Although erosion potential in the
Towa River Basin and sediment yields to the lowa
River downstream of Marshalltown might be as great,
or greater, than erosion potential and sediment yields
to the Towa River upstream of Marshalltown, aggrada-
tion rates apparently are greater for the Iowa River at
Marshalltown than downstream of Marshalltown. Ero-
sion is a problem in the Marshall County area and it
might be intensified by the occurrence of thick depos-
its of loess soils. High sediment yields to the ITowa
River might occur from channel erosion along the

Iowa River and from erosion from watersheds drain-
ing to the Iowa River in the Marshall County area.
Channelization of the Iowa River upstream of Mar-
shalltown reduced the length of the river and increased
the gradient, and higher flow velocities probably occur
through this channelized reach of the river. The sedi-
ment-transport capacity through the channelized reach
of the river might deliver a high sediment load down-
stream to Marshalltown. At Marshalltown, where the
Iowa River changes abruptly from a straightened reach
to a meandering reach, flow velocities decrease as the
channel gradient decreases, reducing the sediment-
transport capacity of the river and causing sediment to
deposit.

Information on recent aggradation rates indi-
cates that the Iowa River at Marshalltown might be
aggrading at a rate greater than that calculated for
longer measurement periods. A similar trend appears
to be occurring for specific aggradational processes at
three of the four other bridge sites where information
on recent aggradation rates was available. Streamflow
in the lowa River at Marshalltown appears to have
increased over the period of record (since about 1915).
A trend of increasing streamflow for the Iowa River at
Marshalitown combined with an aggrading channel
might be causing more frequent overbank flows and
increased flood-plain aggradation.
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