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Effects of Watershed Restoration on Nitrogen in a Stream
Impacted by Legacy Sediments: Big Spring Run Stream
Restoration Project as a Case Study

Background

Excess sediments and anthropogenic nutrients, especially nitrogen and
phosphorous, are a leading cause of water quality impairment in streams
and wetlands throughout the mid-Atlantic region of the United States.
Legacy sediments, deposited as a function of historic mill dam
construction, may contribute significantly to the sediment and nutrient
load of streams and estuaries, including the Chesapeake Bay.

Removing legacy sediments may be a cost-effective, sustainable means
to reduce sediment and nutrient pollution in watersheds. Therefore,
identifying best management practices for streams and wetlands to
mitigate the impacts of legacy sediments is an important goal for
resource managers in the mid-Atlantic region.

Big Spring Run (BSR), a rural stream in Lancaster County,
Pennsylvania, is impacted by legacy sediments from past mill
pond dams. BSR has been the subject of long-term nutrient and
sediment studies (Galeone, et al. 2006, Walter and Merritts
2008). Beginning in 2009, legacy sediments will be removed
throughout a portion of the BSR watershed to expose buried
wetlands and reconnect floodplain hydrology. This restoration
effort represents a unique opportunity to assess the effects of
watershed restoration on ecological function in a watershed,
especially sediment and nutrient reduction.

Objective
o Assess ecosystem benefits of restoration
o |dentify stream restoration methods that enhance nitrogen control
e Develop predictive models of stream hydrology and sediment movement
o Develop ecologically based guidelines for stream restoration

Approach

o Examine BSR before and after restoration to measure surface and ground water hydrology, nutrient dynamics,
and microbial denitrification, a natural subsurface process that removes bioreactive nitrogen by
transformation to a biologically inactive gas form

o Establish stream flow gages

The National Risk Management Research Laboratory’s mission is to advance scientific and engineering
solutions that enable EPA and others to effectively manage current and future environmental risks.
NRMRL possesses unique strengths and capabilities and is dedicated to providing credible
technological information and scientific solutions that support national priorities
and protect human health and the environment.
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e Characterize stream geomorphology and sediment movement
o Monitor surface water and ground water chemistry

e Measure ground water level, temperature, and hydraulic head among a network of piezometers established
throughout the restoration and in control locations

Expected Results

Based on previous studies, geomorphic stability of restored streams may be greatly improved after restoration; far
less sediment is transported and lateral migration of streams are halted. Significant denitrification activity occurs in
the stream channel and hyporheic zone, especially where carbon concentration is high and the stream is connected
with the floodplain. Thus, not only do we expect the source of sediments and nutrients to be removed after
restoration, but we expect more bioreactive nitrogen to be removed in the stream channel and associated floodplain
wetlands due to better hyporheic connection and retention and increased organic matter supply.

We expect that restoration involving legacy sediment removal will be a sustainable means of improving water
quality in watersheds.
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