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Stream Restoration

e The most common restorations try to rehabilitate
hydrologic connectivity or habitat heterogeneity

e Restoration projects are most often evaluated using
ecosystem structure measurements

http://peakwater.org/tag/dam-removal/

http://www.fws.gov/mountain-prairie/pfw/répfw2h.htm



Ecosystem Structure vs. Function

“Ecosystem processes are the transfers of energy and
. V4
materials from one pool to another Chopin et a1 2011

Ecosystem structures
e Richness
 Biomass
e Abundance

> Ecosystem functions

* Production
e Respiration
 Nutrient uptake
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Culvert Issues
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 Culverts can be barriers to
aquatic organism movement

* Poorly designed culverts can
alter natural stream flow and
the balance between erosion
and sedimentation



Non-Replaced

Culvert Designs

Stream simulation culverts are
designed to improve hydrologic
characteristics, aquatic
organism passage, and
ecosystem functions

Full Stream Simulation




Objective

* To evaluate the effectiveness of stream
simulation culvert designs for restoring or
maintaining ecosystem functions




Two Comparisons

e Full Stream Simulation vs. Partial Stream Simulation
— 6 streams (3 Full and 3 Partial)
— 3 ecosystem functions

e Stream Simulations vs. Non-Replaced
— 15 streams (5 Full, 6 Partial, 4 Non-replaced)
— 2 ecosystem functions
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Three Ecosystem Functions
 Hydrologic Connectivity —

e Nutrient Uptake

e Coarse Particulate Organic
Matter (CPOM) Retention




Full Stream Sim vs. Partial Stream Sim

Hypotheses:

 Nutrient uptake velocity will be more similar upstream and
downstream of full stream simulation culverts compared to
partial stream simulation culverts

e Hydrologic connectivity and CPOM retention will be more
similar upstream, through and downstream of full stream
simulation culverts compared to partial stream simulation
culverts
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Storage Exchange
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Preemption 31-Jul-12

y =-0.007038x+ 0.253080
R?=0.976033

Ln normalized NH4 concentration

Distance from release (m)
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CPOM Retention
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Summary of First Comparison

e Limited differences between full and partial
stream simulations (CPOM, Dispersion)

e |s either stream simulation design better than
non-replaced culverts?




Stream Simulation vs. Non-Replaced

Hypothesis:

Hydrologic connectivity and CPOM retention will be
most similar upstream and through full stream
simulation culverts, less similar for partial stream
simulation culverts and least similar for non-replaced

culverts
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Summary

e Hydrologic connectivity and nutrient uptake were
not different between culverts or between reaches

(Dispersion™)

e CPOM retention decreased drastically through all
designs but least through full stream simulations




Conclusions

 Major hydrologic issues are fixed by stream
simulation designs but very little difference between
them was observed in ecosystem functions

e Culverts with severe problems could not be
represented in this study

e Ecosystem functions that can be measured at small
scales are more likely to respond to small culvert
restorations (CPOM)
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