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Increased sediment and nutrients delivered to
bay as Susquehanna reservoirs near sediment
capacity

August 30 2012

Reservoirs near the mouth of the Susquehanna River just above
Chesapeake Bay are nearly at capacity in their ability to trap sediment.
As a result, large storms are already delivering increasingly more
suspended sediment and nutrients to the Bay, which may negatively
impact restoration efforts.

Too many nutrients rob the Bay of oxygen needed for fish and, along
with sediment, cloud the waters, disturbing the habitat of underwater
plants crucial for aquatic life and waterfowl.

"The upstream reservoirs have served previously to help reduce nutrient
pollutant loads to the Chesapeake Bay by trapping sediment and the
pollutants attached to them behind dams," explained USGS Director
Marcia McNutt. "Now that these reservoirs are filling to capacity with
sediment, they have become much less effective at preventing nutrient-
rich sediments from reaching the Bay. Further progress in meeting the
goals for improving water quality in the Chesapeake will be more
difficult to achieve as a result."

"It has been understood for many years that as the reservoirs on the
Lower Susquehanna River fill with sediment, there will be a substantial
decrease in their ability to limit the influx of sediment and nutrients,
especially phosphorus, to the Chesapeake Bay," said Bob Hirsch,
research hydrologist and author of the report. "Analysis of USGS water
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quality data from the Susquehanna River, particularly the data from
Tropical Storm Lee in September 2011, provides evidence that the
increases in nutrient and sediment delivery are not just a theoretical issue
for future consideration, but are already underway."

According to a new USGS report, the Susquehanna River delivered more
phosphorus and sediment to the Bay during 2011 than from than any
other year since monitoring began in 1978. Flooding from Tropical
Storm Lee made up a large fraction of the Susquehanna River's inputs to
the Bay for both 2011 and over the last decade. During the flooding the
Susquehanna River delivered about 2 percent of total water to the Bay
for the last decade; however, it delivered 5 percent of the nitrogen, 22
percent of the phosphorus, and 39 percent of the suspended sediment.

According to the report, from 1996-2011 total phosphorus moving into
the Bay has increased by 55 percent, and suspended sediment has
increased by 97 percent. Over this time period, total nitrogen decreased
by about 3 percent overall, but showed increases during large events.

These results represent the combined effects of the changes in sediment
within the reservoirs, as well as changes in the sources of these
constituents upstream. Another recent USGS study reported about a 25
percent reduction in nutrients and sediment concentrations just upstream
of the reservoirs, reflecting the benefit of actions to improve water
quality in the upper portion of the Susquehanna River watershed.

"Progress on reducing loadings of these pollutants from the Susquehanna
River Basin depends on efforts made to limit the loadings in the
watershed, as well as the effects of the downstream reservoirs," said
Hirsch. "In general, the changes we have observed in the reservoirs and
the resulting greater impact of storms are already overshadowing the
ongoing progress being made in the watershed to reduce the amount of
nutrients and sediments entering the Bay."
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Sediment and nutrient loadings from the Susquehanna River are crucial
to understanding the status and progress of water quality in the
Chesapeake Bay. On average, the Susquehanna River contributes nearly
41 percent of the nitrogen, 25 percent of the phosphorus, and 27 percent
of the sediment load to the Bay.

"The findings of this USGS study increase the urgency of identifying
and implementing effective management options for addressing the
filling reservoirs," said Bruce Michael, director, Resource Assessment
Service for the Maryland Department of Natural Resources. "The Lower
Susquehanna River Watershed Assessment study, a 3-year partnership of
federal, state, private sector, and non-governmental organizations, is
developing potential management options for extending the sediment-
holding capacity of the reservoirs. The USGS information is critical for
guiding the strategies undertaken by the Chesapeake Bay Program to
assure that the actions taken in the watershed will serve to meet
restoration goals."

The lower reaches of the Susquehanna River, just upstream from
Chesapeake Bay, include three reservoirs: Safe Harbor Dam and
Holtwood Dam in Pennsylvania and Conowingo Dam in Maryland. Over
the past several decades these reservoirs have been gradually filling with
sediment.

While the reservoirs are filling, they are a trap for sediment and the
nutrients attached to that sediment. As a reservoir approaches its
sediment storage capacity, it can't hold as much sediment. When
reservoirs are near capacity, significant flow events, such as flooding
from Tropical Storm Lee, have greater potential to cause scour, or the
sudden removal of large amounts of sediment, allowing that sediment
and attached nutrients to flow out of the reservoirs and into the Bay.

Additionally, as the reservoir becomes filled, the channel that water
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flows through gets smaller. As a result, for any given amount of flow, the
water moves through the channel faster, further increasing the likelihood
of scour. Higher velocities also result in lower rates of settling,
decreasing the amount of sediment that will be deposited.

This new report is based on 34 years of monitoring streamflow and water
quality for the Susquehanna River by the USGS and its state and local
partners. The report compares nutrients and sediment behavior during
high flow events, such as the flood after Tropical Storm Lee in
September of 2011, the high flows of March 2011, and Hurricane Ivan
in 2004, with high flow conditions of the past.

More information: The report, titled Flux of nitrogen, phosphorus,
and suspended sediment from the Susquehanna River Basin to the
Chesapeake Bay during Tropical Storm Lee, September 2011, as an
indicator of the effects of reservoir sedimentation on water quality, can
be found at pubs.usgs.gov/sir/2012/5185
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