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The source and fate of sediments
delivered to the Upper Mississippi River
System (UMRS) have long been issues of
concern. Impoundment by a series of
locks and dams, and the associated rise in
water level, initially created a highly
diverse structural environment of second-
ary and tertiary channels, considerable
bathymetric relief, and numerous islands.
Eventually, the impoundment resulted in
the simplification of that structural
diversity. In the 60 years since
impoundment, channels have filled in,
bathymetric relief has been reduced and
islands have been lost to erosion.

The Environmental Management
Technical Center, in cooperation with the
Water Resources Division of the U.S.
Geological Survey (USGS, Illinois and
Towa Districts) and the states of Illinois
and Iowa, selected Pool 13 on the
Mississippi River and the La Grange
Pool on the Illinois River as the initial
sites to develop pool-scale suspended
sediment budgets. Developing a sedi-
ment budget is a necessary first step in
understanding the future geomorphology
of a navigation pool.

Each pool was allocated six gaging
sites, one upstream of the pool on the
mainstem river (either the Illinois or
Mississippi River), one downstream of
the pool, and one on each of the four
major tributaries to the pool. Discharge
gaging and suspended sediment sam-
pling are being conducted according to
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established USGS methods. Suspended
sediment sampling consists of 250
samples per year with samples taken
weekly during base flow conditions and
more frequently during storm events.
Discharge measurements are recorded
continuously by automated equipment.

This study began in 1994 with site
preparation and gage installation. Actual
data collection started in 1995 and will
end in 1997, after three years of data

collection. This amount of time is
typically required for developing an
adequate sediment budget. The discus-
sion that follows addresses only the data
collected during 1995.

The drainage area of Pool 13 is
dominated by that area drained upstream
by the Mississippi River (Figure 1). Very
little is contributed by the four gaged
tributaries or ungaged area. The
dominance of the Mississippi River
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Figure 1. Drainage area expressed as a
percentage of the total drainage area at
Lock & Dam 13 (top) and at the La Grange
Lock & Dam (bottom).

Figure 2. Mean daily discharge expressed
as apercentage of the discharge at Lock &
Dam 13 (top) and at the La Grange Lock &
Dam (bottom).
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suggests that the water and sediment
budget for Pool 13 will be primarily
influenced by events and conditions
above the pool while conditions
directly surrounding the pool will
have a lesser impact. The relation-
ship between the mainstem and local
drainage areas are markedly different
for the La Grange Pool (Figure 1).
The Illinois River drains only 55% of
the pool’s total drainage area with
the remaining 45% being local or
direct. This implies that the water
and sediment budgets for the La
Grange Pool will be much more
influenced by local conditions
(storms, land use patterns, etc.) than
Pool 13.

Discharge (water flow to and
from the pools) exhibits a pattern
similar to drainage area. Discharge
to Pool 13 is predominantly (95%)
provided by the Mississippi River
(Figure 2). In contrast, the La Grange
receives only 58% of its water from
the Illinois River (Figure 2) with the
remainder coming directly from the
area surrounding the pool.

Pool 13 exported almost 10
million kilograms (1100 tons) of
suspended sediment on a daily basis
from Lock and Dam 13 (Figure 3).
The majority (67%) of this sediment
is supplied by the Mississippi River
above Pool 13. While the gaged
tributaries only accounted for 3% of
the drainage area and discharge, they
provided 14% of the total load. The
La Grange Pool exported nearly 14
million kilograms (1500 tons) of
suspended sediment on a daily basis
from the La Grange Lock and Dam
(Figure 3). The Illinois River above
the La Grange Pool only accounted
for 22% of this load whereas its

contribution to drainage area and
discharge were 55% and 58%,
respectively. Gaged tributaries ac-
counted for 71% of the total load. This
is much more than would have been
expected given their contribution to
the drainage area (34%) and discharge
(31%).

Although the La Grange Pool has
a smaller watershed (less than one
third that of Pool 13) and a lower
water load (discharge is less than one
half of that of Pool 13), the suspended
sediment load received by the La
Grange Pool is almost 1.5 times that of
Pool 13. This indicates that land use
in the La Grange Pool drainage area
must foster much higher sediment
export rates than those in Pool 13’s
drainage area.

The gaged loads only account for
82% and 93% of the export from Lock
and Dam 13 and the La Grange Lock
and Dam, respectively. The ungaged
loads must be estimated in order to
develop a sediment budget for these
pools. Estimates of the ungaged loads
can be developed using their esti-
mated contribution to the total direct
discharge to the pool. This discharge
can be calculated from the measured
water budget by assuming the water
budget is balanced ( inputs = outputs).
Using this estimated discharge and
observed sediment concentration for
the gaged tributaries, estimated total
sediment loads can be calculated. The
estimated sediment inputs (shown as
the last bar in the top and bottom
graphs of Figure 3) suggest that while
Pool 13 may be very near an
equilibrium state with respect to its
sediment load, the La Grange Pool
appears to be trapping a significant
portion of its sediment load.
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Figure 3. Gaged sedimentioad, sediment output,
and estimated total sediment load for Pool 13

(top) and the La Grange Pool (bottom).

Data collected in 1996 and 1997 should
help clarify the differences between these two
pools and provide an estimate of their sediment
retention rates.

Additional sediment studies are planned for
navigation pools 8 and 26 of the UMRS. Site
preparation and gage installation are scheduled
for 1997 followed by data collection in 1998. O

For further information, contact

Dr. Robert F. Gaugush
U.S. Geological Survey
Environmental Management Technical Center
575 Lester Avenue
Onalaska, Wisconsin 54650
Phone: 608/783-7550, ext. 59

E-mail: robert_gaugush @nbs.gov
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