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Dam Removal as River Restoration

‘Low-head dams

O North Carolina
¢ Carbonton Dam, Deep River (Cape
Fear Basin)
¢ Lowell Mill Dam, Little River (Neuse
Basin)




»Lentic to lotic

» Improved water quality
/.1 DO
+ Less temperature, pH and DO fluctuations

» Geomorphology
+ Channel dimensions
/| depth
;| width
+ Enhanced sediment transport
. Recovery rate < 2 yrs

4 Upstream Biological Recovery

Rates (see Doyle et al., 2005)

» Migratory fishes (passage limited) <1 yr
* Non-migratory fishes (habitat limited) <2 yr
Macroinverts. (habitat limited) <2yr
Mussels (habitat and host limited) >4 yrs*
Riparian Vegetation
= initiated in weeks




#¢Upstream habitat recovery
8l 1 water velocity
@ 1 grain size
#Downstream disturbance:
unintended consequences

s 1 Fine, nutrient-rich sediment budget
o Smothering
o Eutrophication

All So Dam Co

, Source , Not a source
o/ TSS ' ol TSS

~(Doyle et al., = (Bushaw-Newton
2003a; Ahearn et al., 2002)

b e o NH,, NO,, NO,
Foet =(Bushaw-Newton
9 TN et al., 2002)

=/(Ahearn and o/ SRP

w8 =, (Bushaw-Newton

o NO, et al., 2002)
= (Ahearn and
Dahlgren, 2005)
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= What controls the degree of sediment,
nutrient and organic matter exports
caused by dam removal?

How do dam removal fluxes of
sediments and nutrients compare to
historical flood fluxes?

How can managers better anticipate
system-specific responses to dam
removal?

How are released sediments and
nutrients routed through ds channels?

y,!

& Automated water samplers for
upstream and downstream
concentrations

». DOC — Dissolved Organic Carbon
» TDN — Total Dissolved Nitrogen
»TSS — Total Suspended Solids

@ Generated hydrologic, TSS, DOC, and
TDN budgets (using USGS gage data)

el Events monitored
Reservoir dewatering
» Post-dewatering flood
» Dam breaching/flood
» Complete dam removal/flood
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@ Gradient was controlled by
the dam (back water) \ P, g
o Sink to source — can be managed WAL -

o Complete removal greatest export
of sediments, TDN and DOC

a Dam removal fluxes are
similar to historic flood fluxes

Hydrogeomorphic Controls

» Little River, NC
» TSS,,i:TSS;, <2

» Koshkonong River, WI (oykeetal,
2003)

» TSSy,:TSS,;, > 10

» Murphy Creek, CA (Ahearn and
Dahlgren, 2005)

' TSS,,:TSS;, > 30




Geomorphic Differences

a) Deep River, NC b) Koshkonong R., WI
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Dissolved Load

Relative Load

Bed Load

Distance From Dam

Bedload data from: Wohl and Cenderelli, 2000; Lisle et al., 2001

conclusions

& Greatest export of TSS, DOC and TDN
a Controlled by gradient
o Loads comparable to historic floods

@ Significant hydrogeomorphologic
controls on sediment and nutrient export
following dam removal

o Reservoir width : channel width — good 1
indicator

@ Downstream routing of dissolved and
particulate loads exhibit different
mechanisms of transport

a Advective-dispersive continuum
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