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Levels of management
Care must be taken to understand the history of the impoundment, 
how it was prepped for the dam, and what happened after, which 
will dictate the level of management

1. LESS COMPLEX - Simply clearing trees and damming, low sedimentation (minimal 
management)

2. MORE COMPLEX - Excavating to enlarge reservoir, removing any evidence of 
the original stream/river channel and floodplain, or moving the channel from its 
former location

3. EVEN MORE COMPLEX - Infrastructure and historic fill encroachment in the 
floodplain and to the channel

4. WAY MORE COMPLEX – A larger impoundment that has accumulated 
significantly more sediment than can be managed by downstream sediment 
transport capacity

5. WAY, WAY, WAY MORE COMPLEX – Any combination of 2, 3, and 4
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Channel Evolution Model

(Schumm et 

al. 1981, 

Simon and 

Hupp 1986, 

Simon 1989)
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Sediment Transport from Dam Removal:
Downstream Transport

Kibler K, Tullos D, Kondolf M. 2011. Evolving expectations of dam
removal outcomes: Downstream geomorphic effects following 
removal of a small, gravel‐filled dam. Journal of the American 
Water Resources Association 47: 408–423.
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Run-of-River Dams

o Low-head
o No spillway controls; little storage.

o No specific height; typically, less than 25 feet 
(7.5 meters) high.

o Relate Dam Height to Channel Height?
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Impounded Sediment Accumulation
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● One of the largest factors in 
the cost of dam removal.

Assess:

● Quality: Contamination

● Quantity: Volume

○ Mobile vs. Total

● Risk 

○ (Probability x Consequence)

USDOI, Bureau of Reclamation, 2017

Sediment Management
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Sediment Assessment Framework

< Ecological Criteria

< Human Health Criteria
Quality

Quantity

Management  

Approach

Low risk to downstream 

reaches (T&E Species, 

Infrastructure, etc.)

Passive Management

(Downstream Release)

> Ecological Criteria

= Background Levels

Hi risk to downstream 

reaches (T&E Species, 

Infrastructure, etc.)

Passive / Active Management

(Partial Excavation / 

Stabilization / Release)

> Ecological Criteria

> Background Levels

> Human Health Criteria

>> Ecological Criteria

>> Background Levels

>> Human Health Criteria

Active Management

(Excavation & Offsite 

Disposal / Stabilization)
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Sediment Transport from Dam Removal:
Downstream Transport Modeling

USDOI, Bureau of Reclamation, 2017
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Sediment Transport from Dam Removal:
Downstream Transport Modeling
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Riversmart communities et. al. (date unknown)), Stream Power (and River Sensitivity Coarse Screening. U Mass Amherst, 
https://extension.umass.edu/riversmart/sites/extension.umass.edu.riversmart/files/fact-sheets/pdf/Task_Force_StreamPower.pdf   

Sediment Transport from Dam Removal:
Stream Power and Risk
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Estimating River Profile / Equilibrium Slope Post-Dam Removal

1. Investigate the site to identify:

○ Extent of the impoundment, 

○ Character and depth of uncompacted 

impounded sediment, 

○ Geologic / geomorphic features that 

influence river profile.  

2. Plot the survey of the longitudinal profile of the 

river thalweg (to scale). 

3. Identify the first control point downstream of 

the dam.

4. Identify the first control point upstream of the 

impoundment.

5. Draw a line connecting the two control points.

6. Adjust this line based on probes. 

7. Measure the representative slope(s).

8. Compare/contrast with the upstream and 

downstream reaches, and calculated values.
IT IS LESS ABOUT DESIGN AND 

MORE ABOUT PREDICTION.
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Determine Relative Sediment Volume

Estimate average annual sediment load

Ts = years of trapped sediment load 

Vs or Ms = reservoir sediment volume or mass 

Qs = mean annual sediment load

:: Probability of Sediment Impact

Focus on the portion that is 
prone to transport, not what 
will remain on the floodplain.

To release or not to release?
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Varying Sediment Volumes

Relating dam height to 
channel depth helps to 
indicate the magnitude of 
geomorphic impact.

o 1x < 5x Dbf

o Small; Trap mainly 
Bedload Sediment 

o >5x Dbf

o Larger; Trap Bedload 
and Suspended 
Sediment

7.9 = 5.5m dam 

0.7m Dbf

1.2 = 1.2m dam 

1m Dbf

2.1 = 1.45m dam 

0.7m Dbf

4.7 = 3.57m dam 

0.76m Dbf
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Typical Sediment Management Approaches
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A final note on infrastructure and active management

$

$

T

Theoretical 

100% active management

100% passive management

Pot. adapt manage

In-practice 

100% active management

Final ecosystem 

restoration achieved

envelope

not to scale

Initial construction
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THANK YOU!

QUESTIONS?

Geoffrey M. Goll, P.E.
President

Princeton Hydro, LLC

ggoll@princetonhydro.com

If you give the river an 
initial push……


