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Understanding Missouri River's sediment
dynamics key to protecting endangered
species

September 28 2010

A new report from the National Research Council says that more
organized and systematic procedures for gathering and evaluating data
on Missouri River sediment are required to improve decisions and better
manage the river's ecosystem, including protecting endangered species
and developing water quality standards. In addition, the report finds that
the U.S. Army Corps of Engineers' projects to restore habitats along the
Missouri River are not significantly changing the size of the oxygen-
depleted "dead zone" in the Gulf of Mexico, nor will options for
reintroducing sediment to the system be able to substantially re-establish
historic volumes of sediment that were transported downstream to the
Louisiana delta.

During the 20th century, a network of dams and riverbank stabilization
structures was built to control and manage the flow of water in the
Missouri River for a variety of purposes, including flood control, water
supply, and navigation. In addition to these many benefits, the projects
also significantly reduced the amount of sediment traveling down the
river to the Mississippi River and ultimately out to the Gulf of Mexico.
These engineering projects and the resulting changes in the river's
natural habitat contributed to declines of one fish species, the pallid
sturgeon, and two bird species, the least tern and piping plover, which
are all listed as threatened or endangered. Currently, most river
management authority lies with the Corps, essentially delegating it as the
"water master" and hence sediment manager of the Missouri River.
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In the early 2000s, to address the adverse consequences of river
development on the endangered species and comply with U.S. Fish and
Wildlife Service "biological opinions," the Corps began projects to
restore sandbar and shallow water habitats along the lower river.
However, these projects drew concern that the sediment being
discharged into the river at these project sites was impacting water
quality and violating pollution control laws. Moreover, opponents said
that the additional sediment and associated nutrients, especially
phosphorus, were increasing the size of the dead zone in the Gulf. In
light of these concerns, the Corps asked the Research Council to
examine sediment and related resource management in the Missouri
River system.

The committee that wrote the report found that sediment concentration
and deposition are as important as the quantity and flow of water for
many river processes. Current means for collecting and evaluating
sediment data, however, are fragmented and not well-organized. A
centralized system for evaluating, archiving, and retrieving Missouri
River sediment is necessary for better informed river and sediment
management decisions. The committee recommended that the Corps and
U.S. Geological Survey extend their ongoing collaborative efforts in
sediment data collection and evaluation and develop a "sediment budget"
for the whole river, which would include provisions for continuing
revisions and updates as new data become available.

To date, the Corps' restoration projects have been implemented and
monitored with limited strategic guidance. To move toward a more
systematic approach to ecosystem management, the report proposes
actions for evaluating current and future projects. These include the
establishment of ecological performance objectives and the development
of conceptual models to evaluate environmental variables and their
relative influences on endangered species. Additionally, given that the
restoration projects may not be effective in removing the species from
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the threatened and endangered list, alternative actions for species'
recovery should be formulated.

The report also examined other options to reintroduce additional
sediment into the Missouri River, which include removing riverbank
stabilization structures, dredging, bypassing sediment around dams in the
main stem of the river, removing dams, and increasing sediment from
tributaries. The committee noted that all such alternatives would face
major technical and financial constraints and that a majority of Missouri
River valley residents would be unlikely to support major
reconfiguration of the river channel. The Corps' restoration projects
could release enough sediment to increase supply to the Mississippi delta
by 10 percent to 20 percent, roughly 34 million tons per year, for at least
the next 15 years. However, there is little potential in the near future to
re-establish volumes of sediment transported downstream that approach
the amounts before construction of dams and stabilization structures, the
report concludes.

Regarding the influence of the Corps' restoration projects on the Gulf
dead zone, the committee said that multiple factors affect the size of the
zone, and it is inappropriate to relate dead zone changes in any given
year to these projects. Further, given the relatively small volumes of
sediment and nutrients added to the Missouri River from the Corps'
projects, they are not likely to significantly change the size of the
northern Gulf of Mexico dead zone.

When developing water quality standards, the large amounts of sediment
and nutrients carried in the river before the dams and structures were
engineered should be considered, the report says. In addition, all actions
by the Corps that discharge sediment in the Missouri River, either during
project construction or through subsequent erosion, should be monitored
to ensure they comply with water quality criteria.
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