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Project Overview

¢ Partners for Clean Streams, a non-profit organization
In Toledo, OH, hired JFNew to design and build a dam
mitigation and riparian enhancement project in
Highland Park in Toledo, OH

Highland Park is located along Swan Creek and
adjacent to Highland Park Dam, an existing low-head
dam

The proposed project includes a series of rock dams
downstream of the dam which will effectively “lift up”
the downstream bed to meet the existing dam
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Swan Creek Backgrounad

(Hydrologic Units 04100009 070 and 04100009 080)

¢ Approximately 204 sg.mi. watershed

¢ Swan Creek Is almost 40 miles long
— Average gradient is roughly 2.1 ft/mi

¢ Project location river-mile 4.5
— Watershed of approximately 195 sq.mi

¢ Dam mitigation will restore passage to
lower 11 miles of the creek

— 95t percentile flow is —30 cfs.
— 100-yr event flow is —6,000 cfs




Swan Creek watershed as it drains from
Fulton and Henry Counties into Lucas
County and the Maumee River




Project Goals and Objectives

¢ The goals of the project include:

— effectively eliminating the barrier to fish
passage

— eliminating the safety hazard to fisherman and
curious park guests

— Improving aquatic and rlparlan habltat without
removing the dam '
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South Avenue Bridge nrobably 30 ft

railing slats \
N E l T AT i TR gt
~4 ft
top of pavement ~B02 ft ;

e arch elevation ~5495 ft

=olid
concrete

/ 100 ft at bridge center

Q/Eftwide %L
! T it O

| welr 74 251t Sl by

T5-5ft

arches rest on concrete,
na piers in channel
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Design Process

¢ Channel profile and cross-section survey
¢ Bed characterization

¢ Hydraulic/Hydrologic model calibration

¢ Design alternatives

¢ Alternative selection
— Cross vanes
— W welir
— Rock ramps

¢ Selected alternative analysis




Fish Passage Considerations

¢ Most fish have burst speed capabilities of roughly
8 lengths per second

— Small fish can't swim as fast but often swim closer to

the bottom where, in a rock rapids, the velocities are
lower

¢ Average velocities are much less important than
the distribution of velocity. The actual cutoff for
passage Is less than the burst speed since the
fish has to move forward but velocities near the

bed are low when roughness is high (boulder and
rock)







Floodplain analysis

¢ To determine the effect of the proposed
mitigation measures on the floodplain, a
hydraulic analysis was conducted of Swan Creek

— Although the countywide Flood Insurance Study (FIS) was
published in 2000, the hydrologic and hydraulic analyses for
Toledo were finished in April 1978

The JFNew Team performed a detailed field analysis of creek
geomorphology between the South Avenue Bridge and Champion
Street Bridge (upstream and downstream of Highland Park) and
documented bankfull indicators, “low flow” water levels, and
cross-sectional elevations of the creek channel and flood plain

— The 1978 HEC-2 model was obtained from the Federal

Emergency Management Agency (FEMA) for Swan Creek as a
basis for the hydraulic analysis
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JFNew Survey Results

Swan Creek Profile
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HEC-RAS Model Calibration

Highland Park - Existing Profile

— Low Flow - 30 cfs

—— Thalweg
. — Field Observations

Elevation

4.2 4.3 4.4

Miles upstream of mouth




Modeling Results




Solution: Rock/Fish Ramps

¢ Based on work of Newbury, Gaboury,
and Erickson on Roseau River In
Manitoba

¢ Series of “rock ramps” and pools




Fish Passage Considerations

¢ Our strategy Is to make rapids that
function as a step pool system and have
complex velocity distributions and rough
beds

¢ The boulder weirs create lower velocity
pools and the higher velocities that flow
over them are spatially short facilitating
burst speed capabilities




Design Resources

RECLAMATION

Managing Water in the West

Rock Ramp Design Guidelines

5. Department af tha Interior
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Denver, Colorado Sepiambar 2007
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Rock Ramp Design

¢ Sized to contain 0.75
to 1 ft water depth

during low flows (30-
50 cfs)

¢ Velocity in notch
~2.5 ft/s

— 4 inch fish could pass 700 710 720 730 740 750 760 770 780 790
(based on burst Distance (f)
capabilities of 8 body
lengths / sec)™*

¢ Hydraulically Diverse

— Resting spots for fish
behind large boulders

* Personal communication with Luther Aadland, regional expert in rock
ramp design, consultant for Minnesota DNR

Cross-section with Rock Structure

Elevation (ft)




Rock Ramp Design
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Rock Ramp Design

Swan Creek Profile with proposed rock structures
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Rock Ramp Design
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Rock Ramp Design
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Rock Ramp Relative Size
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Native Seed and Plugs

PLS Oz
Botanical Name Common Name Per Acre Botanical Name Common Name # Plugs

Total Plugs

Total PLS Ounces




| essons Learned

¢ Beware the Indiana Bat (in suitable habitat
areas have to be wary of dead and dying trees)

¢ Investigate location of existing infrastructure
very carefully (redundant searches, run down
every detail yourself). Never assume anyone
else will do it for you.

¢ Spend time and money up front with very
detailed site survey

¢ Plan carefully for stone volume — include voids,
Include “sinkage” factor, include irregularities of
surface to be filled.

¢ Did not necessarily need to estimate flow
through ramp.




Lessons Learned, cont’'d

¢ If silt/turbidity curtain is needed for
entirely crossing a river, may need to plan
for long lead time. Proper curtains are
mostly custom-made.

¢ If there I1s an Flood Insurance Study, need
to procure existing floodplain model.
Provide ample time.

¢ Be flexible, but do not work outside of
original work limits without careful
Investigation.




The Future...

il

@ Domlnlon Clty Dam Rousseau Rlver from Pool and Riffle
Fishways for Small Dams, 1995. Manitoba Natural
Resources, Fisheries Branch. Gaboury, M.N., Newbury,
R.W., and Erickson, C.M.
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