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Problem: Dams and Impounded Sediment

Impounded sediment compromises dam functionality by reducing the storage
volume of the reservoir (3). The release of large volumes of sediment can harm
downstream ecological health and infrastructure, hence erodible sediment may
need to be stabilized or removed prior to dam removal (Figure 1; 3). Fine-grained
sediment can be especially challenging because it is easily eroded and is more
likely to be contaminated (3). For these reasons, it is important to understand
sediment volume and grain-size distribution at a dammed impoundment.
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Figure 1. (A) The sediment-filled impoundment of the Briggsville Dam on the Hoosic River in Clarksburg, MA, during
removal in 2011. Photo from Buzzards Bay Coalition. (B) Riprap-stabilized banks at the former dam site.
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Stream Power and Dams

Total stream power TSP is the energy applied by flowing water
to a river's bed and banks. TSP is directly proportional to the
specific weight of water y, river discharge Q and slope S (1, 5).
This energy Is responsible for sediment transport. Specific
stream power SSP is TSP per unit river width b (2). Sediment is
deposited in reaches where the stream power is less than

upstream, and eroded from reaches where the stream power
Increases relative to upstream (1, 2, 5). Dams decrease stream
power by pooling water, and decreasing river velocity, resulting
In sedimentation (Figure 2; 6).
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Figure 2. Dammed river reach showing that stream power reduction results in sedimentation.

Research Questions
1. Can data on stream power and dam size parameters be used to predict
the volume and dominant grain size of impounded sediment?
2. What Is the relationship between remotely sensed estimates of stream
power and field-measured stream power?
3. Can remotely sensed estimates of impounded sediment characteristics
complement other dam datasets to analyze dam removal tradeoffs?

Methods Overview
Data will be collected for a minimum of 20 study dams in New England from dam
removal feasibility reports, environmental impact reports, journal articles, GIS analysis
and fieldwork (Figure 3, Table 1). Regression analysis will be used to relate stream
power and dam size to impounded sediment volume and dominant grain size (2; 8).
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Figure 3. Map showing 16 confirmed study dams, and the 7 dams that have been excluded from analysis. Also
shown are 186 New England dams that have been removed. Removed dams represent potential study sites.

Removed dam data from American Rivers. Field Measured Remote Sensing

Metric Parameters

Impounded |Impounded Sediment Volume
Impounded Sediment Grain Size
Impoundment Surface Area

Dam Height

2-Year Flood Discharge

Stream Power |2-Year Flood Water Surface Slope

Average Upstream Bankfull Width

Sediment

Dam Size
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Table 1. Table showing data needed for thesis work with check marks showing expected data sources.
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Study Implications
It Is hoped that the remote assessment tools developed in this thesis will enable the
estimation of impounded sediment volume and grain size at the watershed or state
level (3). These tools could be used with existing datasets to examine trade-offs
such as those between Impounded sediment management, aquatic organism
passage, and hydropower.
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Remotely Sensed Stream Power

River flowlines overlain atop digital elevation models (DEMs) will be used to create
ongitudinal river profiles for 5 to 10 km upstream of study dams (2). Longitudinal
orofiles will be smoothed and the river slope calculated for 500-m-long sub-reaches
(Figure 4; 2). Stream power upstream of a dam will be approximated as the average
stream power of the upstream sub-reaches (2).
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Figure 4. (A) LIDAR-derived digital elevation model showing the Ashuelot River upstream of the Homestead Dam. (B)
Longitudinal profile of river elevation from 0.5 to 5.5 km upstream of Homestead Dam. (C) Slope of the best fit lines
through the sub-reaches. LIDAR from GRANIT database.
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