


What is a Dam?

Structure that impedes movement of water and
sediment

Usually considered beneficial to economic
concerns and adverse to ecologic concerns

Benefit/Harm often a question of scale

Scale-appropriate dams can benefit economy
and ecology

The natural world provides many examples of
dams and their long-term effects

Natural dams a model for future dam-building
efforts

Key function of natural dams = groundwater
recharge
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Presenter
Presentation Notes
Describe plant-river evolution
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Presenter
Presentation Notes
How we manage our surface water channel morphology has consequences for groundwater recharge and other ecosystem benefits. When GW levels are close to the surface, ecosystem benefits acrue.
Ordivican (450 mybp)  primitive vegetation = increase in mud deposits and retention of sand  (i.e. increased chemical weathering and deposition), heterolithic alluvium
Silurian-Devonian boundary (420 mybp) = increased lateral accretion sets (meandering) and major expansion of meandering rivers in the Devonian(400 mybp) as plants developed roots and stabilized banks.
Carboniferous (Pennsylvanian) 320 mybp=Arborescence, log jams and anastomosing.
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Presenter
Presentation Notes
60-400 million beaver in 15 million km2
CA=325,000 km2
=1.3 million beaver at 60 million beaver estimate
=650,000 dams, at 6 beaver/colony and 3 dams/colony
Plus all the wood jams.
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Presenter
Presentation Notes
Significant environmental and ecological costs associated with how we manage drainage networks. Focus on drainage rather than gw recharge. Need new terminology, groundwater recharge districts v. drainage districts
Drainage networks v. recharge networks. Need to emphasize what we can’t see.
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Presentation Notes
Describe view of stream restoration vis a vis historic and geologic record
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Dynamic Equilibrium
(centuries to
millenia)

Aggrading
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(vears)
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rom Pollock et al. 2014
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Beaver dams create high value habitat



Presenter
Presentation Notes
Beaver dams are another instream structure analogous to wood jams that provide many of the same benefits, and in terms of juvenile rearing habitat, far superior.





John Day Basin
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Presenter
Presentation Notes
These structures installed in series along along a treated section of channel to promote channel aggradation
 - and to try to encourage the development of stable beaver colonize in our restoration sites.
 - And try to mimic how a beaver dam complex
 - structures work in concert to achieve restoration objectives
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Presentation Notes
Increased sediment = aggradation, increased transport = incision. 
Decreased slope, discharge and Depth = aggradation
Increased channel roughness = aggradation
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Presenter
Presentation Notes
Increased sediment = aggradation, increased transport = incision. 
Decreased slope, discharge and Depth = aggradation
Increased channel roughness = aggradation
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Presentation Notes
Overview of key processes and conditions that are determinants of habitat quality
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Beaver Dams
Live Vegetation
Large Wood
Landslides
Alluvial Fans
Sea Level Ris
Tectonics




Landslides:




Controls on valley width in mountainous Iandécapes: The role of
landsliding and implications for saimonid habitat

C. May', J. Roering?, L.S. Eaton®, and K.M. Burnett*
'Department of Biology, James Madison University, Harrisonburg, Virginia 22807, USA

“Departrment of Geological Sciences, University of Oregon, Eugens, Oregon 97403, USA
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ABSTRACT

A fundamental yet unresolved question in fluvial geomorphology is what controls the width
of valleys in mountainous terrain. Establishing a predictive relation for valley floor width is
critical for realizing links between aguatic ecology and geomorphology becanse the most pro-
ductive riverine habitats often occur in low-gradient streams with broad floodplains. Working
in the Oregon Coast Range (western United States), we used airborne lidar to explore controls
on valley width, and couple these findings with models of salmon habitat potential. We defined
how valley floor width varies with drainage area in a catchment that exhibits relatively uni-
form ridge-and-valley topography sculpted hy shallow landslides and debris fows. In drain-
age areas >0.1 km?, valley width increases as a power law function of drainage area with an
exponent of ~0.6. Consequently, valley width increases more rapidly downstream than chan-
nel width (exponent of ~0.4), as derived by local hydraulic geometry. We used this baseline val-
ley width—drainage area function to determine how ancient deep-seated landslides in a nearby
catchment influence valley width, Anomalously wide valleys tend to occur upstream of, and
adjacent to, Jarge landslides, while downstream valley segments are narrower than predicted
from our baseline relation. According to coho salmon habitat-potential models, broad valley
segments associated with deep-seated landsliding resulted in a greater proportion of the chan-
nel network hosting productive habitat. Because large landslides in this area are structurally
controlled, our findings indicate a strong link between geologic properties and aquatic habitat.

sediment by providing space for the formation
of debris flow fans. In addition, low-gradient
broad valleys with old-growth forest store the
greal majority of above-ground and below-
ground carbon in mountain streams (Wohl et
al., 2012). Understanding the links between hill-
slope processes and riverine habitat is particu-
larly important for Pacific salmon (Oncorhyn-
chus spp.) because these fish are intricately tied
to Pacific Rim topography (Montgomery, 2000;
Waples et al., 2008).

The goals of this paper are twofold, First, we
seek to define an empirical relation between val-
ley width and drainage area (akin to hydraulic
geomeltry for river channels) in a setting with
negligible influence from variable rock prop-
ertics and deep-seated landslide activity. Our
approach uses high-resolution topography gen-
erated from airborne lidar to define this basedige




" If all the ice melts, >200
ft sea level rise

Sea Level Rise-
A Grade Changer

1-6 foot rise predicted in
next 85 yr, but predicted
rates keep increasing.
1000+ yrs for 200 foot
rise (big error bars), but |

on the scale of the rise
and fall of civilization
Need sediment to

counteract rising seas. | o TR
y h National Geographic 2014



Conclusions-1
Dynamic tension between drainage and
recharge goals

Groundwater Recovery = Stream
Restoration = Valley Restoration =
Sediment Management

Dams a natural and essential component
to properly functioning streams

Provide economic and ecologic value

Observation of natural dams suggests
how we can design dams for economic
and ecologic functions

michael.pollock@noaa.gov

28



Conclusions-2

Sediment is a resource

No sediment = no alluvial valleys

Base flow water elevation is key design feature
Three components to stream and
groundwater restoration

Sediment, Water and Biota
Restorative processes play out at multiple
spatio-temporal scales to:

Lower stream and valley slopes

Lower stream power per unit width

Increase retention rates of sediment and water
Good for fish, good for farms
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