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Project OverviewProject OverviewProject OverviewProject Overview
Partners for Clean Streams, a nonPartners for Clean Streams, a non--profit organization profit organization ,, p gp g
in Toledo, OH, hired JFNew to design and build a dam in Toledo, OH, hired JFNew to design and build a dam 
mitigation and riparian enhancement project in mitigation and riparian enhancement project in 
Highland Park in Toledo, OHHighland Park in Toledo, OHg ,g ,

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

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





Swan Creek BackgroundSwan Creek Backgroundgg
(Hydrologic Units 04100009 070 and 04100009 080)(Hydrologic Units 04100009 070 and 04100009 080)

Approximately 204 Approximately 204 sq.misq.mi. watershed. watershedpp o ate y 0pp o ate y 0 sqsq ate s edate s ed

Swan Creek is almost 40 miles longSwan Creek is almost 40 miles long
–– Average gradient is roughly 2 1 ft/miAverage gradient is roughly 2 1 ft/miAverage gradient is roughly 2.1 ft/miAverage gradient is roughly 2.1 ft/mi

Project location riverProject location river--mile 4.5 mile 4.5 
Watershed of approximately 195 Watershed of approximately 195 sq misq mi–– Watershed of approximately 195 Watershed of approximately 195 sq.misq.mi

Dam mitigation will restore passage to Dam mitigation will restore passage to 
lower 11 miles of the creeklower 11 miles of the creeklower 11 miles of the creeklower 11 miles of the creek
–– 9595thth percentile flow is ~30 percentile flow is ~30 cfscfs. . 
–– 100100--yr event flow is ~6,000 yr event flow is ~6,000 cfscfs0000 y e e o s 6,000y e e o s 6,000 ss



Swan Creek watershed as it drains from Swan Creek watershed as it drains from 
Fulton and Henry Counties into LucasFulton and Henry Counties into LucasFulton and Henry Counties into Lucas Fulton and Henry Counties into Lucas 

County and the Maumee RiverCounty and the Maumee River



Project Goals and ObjectivesProject Goals and ObjectivesProject Goals and ObjectivesProject Goals and Objectives

The goals of the project include:The goals of the project include:The goals of the project include:The goals of the project include:

–– effectively eliminating the barrier to fish effectively eliminating the barrier to fish 
passagepassagepassagepassage

–– eliminating the safety hazard to fisherman and eliminating the safety hazard to fisherman and 
curious park guestscurious park guests

–– improving aquatic and riparian habitat without improving aquatic and riparian habitat without 
removing the damremoving the dam















Design ProcessDesign ProcessDesign ProcessDesign Process

Channel profile and crossChannel profile and cross--section surveysection surveyChannel profile and crossChannel profile and cross section surveysection survey
Bed characterizationBed characterization
Hydraulic/Hydrologic model calibrationHydraulic/Hydrologic model calibrationHydraulic/Hydrologic model calibrationHydraulic/Hydrologic model calibration
Design alternativesDesign alternatives
Alternative selectionAlternative selectionAlternative selectionAlternative selection
–– Cross vanesCross vanes
–– W weirW weirW weirW weir
–– Rock rampsRock ramps

Selected alternative analysisSelected alternative analysisSelected alternative analysisSelected alternative analysis



Fish Passage ConsiderationsFish Passage ConsiderationsFish Passage ConsiderationsFish Passage Considerations
Most fish have burst speed capabilities of roughly Most fish have burst speed capabilities of roughly p p g yp p g y
8 lengths per second8 lengths per second

–– Small fish can't swim as fast but often swim closer to Small fish can't swim as fast but often swim closer to 
the bottom where, in a rock rapids, the velocities are the bottom where, in a rock rapids, the velocities are 
lowerlower

Average velocities are much less important than Average velocities are much less important than 
the distribution of velocity.  The actual cutoff for the distribution of velocity.  The actual cutoff for 
passage is less than the burst speed since the passage is less than the burst speed since the passage is less than the burst speed since the passage is less than the burst speed since the 
fish has to move forward but velocities near the fish has to move forward but velocities near the 
bed are low when roughness is high (boulder and bed are low when roughness is high (boulder and 

k)k)rock)rock)





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

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

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

–– The 1978 HECThe 1978 HEC--2 model was obtained from the Federal 2 model was obtained from the Federal 
Emergency Management Agency (FEMA) for Swan Creek as a Emergency Management Agency (FEMA) for Swan Creek as a g y g g y ( )g y g g y ( )
basis for the hydraulic analysis basis for the hydraulic analysis 











JFNew Survey ResultsJFNew Survey ResultsJFNew Survey ResultsJFNew Survey Results

Swan Creek Profile
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HECHEC--RAS Model CalibrationRAS Model CalibrationHECHEC RAS Model CalibrationRAS Model Calibration

Highland Park - Existing Profile
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Modeling ResultsModeling ResultsModeling ResultsModeling Results
Flow Max Velocity 

in Reach
Avg Velocity of 

Reach
ft/sec ft/sec

1 Year 3.5 5
2 Year 4.1 5.8

10 Year 4 9 7 3

Event in ReachReach

10 Year 4.9 7.3
50 Year 6.2 9.5

100 Year 6.4 10.1

(lb/ft2) (in) (lb/ft2) (in) (in) (in)

1 98 6 8 3 39 9 9 24 13

Rock Size *HEC Model 
Shear

Rock Size based on 
Robinson et. al. (1998)

Rock Size based on 
USACE (1991)Rock Size *Shear based Cross-

sectional Area

1.98 6.8 3.39 9.9 24 13

* incorporates Safety Factor of 1.5

Robinson et al. (1998) based on design unit discharge and slope of rock ramp
USACE (1991) based on design unit discharge and slope of rock ramp



Solution: Rock/Fish RampsSolution: Rock/Fish RampsSolution: Rock/Fish RampsSolution: Rock/Fish Ramps

Based on work of Newbury  Gaboury  Based on work of Newbury  Gaboury  Based on work of Newbury, Gaboury, Based on work of Newbury, Gaboury, 
and Erickson on Roseau River in and Erickson on Roseau River in 
ManitobaManitobaManitobaManitoba
Series of “rock ramps” and poolsSeries of “rock ramps” and pools



Fish Passage ConsiderationsFish Passage ConsiderationsFish Passage ConsiderationsFish Passage Considerations

Our strategy is to make rapids that Our strategy is to make rapids that Our strategy is to make rapids that Our strategy is to make rapids that 
function as a step pool system and have function as a step pool system and have 
complex velocity distributions and rough complex velocity distributions and rough 
bedsbeds

Th  b ld  i  t  l  l it  Th  b ld  i  t  l  l it  The boulder weirs create lower velocity The boulder weirs create lower velocity 
pools and the higher velocities that flow pools and the higher velocities that flow 
over them are spatially short facilitating over them are spatially short facilitating over them are spatially short facilitating over them are spatially short facilitating 
burst speed capabilitiesburst speed capabilities



Design ResourcesDesign Resources



Rock Ramp DesignRock Ramp DesignRock Ramp DesignRock Ramp Design
Sized to contain 0.75 Sized to contain 0.75 Cross-section with Rock Structure

to 1 ft water depth to 1 ft water depth 
during low flows (30during low flows (30--
50 cfs)50 cfs)

Cross-section with Rock Structure
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channel 
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top width 7 ft 50 c s)50 c s)
Velocity in notch Velocity in notch 
~2.5 ft/s~2.5 ft/s

4 inch fish could pass 4 inch fish could pass 
568
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–– 4 inch fish could pass 4 inch fish could pass 
(based on burst (based on burst 
capabilities of 8 body capabilities of 8 body 
lengths / sec)*lengths / sec)*

700 710 720 730 740 750 760 770 780 790

Distance (ft)

lengths / sec)lengths / sec)
Hydraulically DiverseHydraulically Diverse
–– Resting spots for fish Resting spots for fish 

behind la ge bo lde s behind la ge bo lde s behind large boulders behind large boulders 
* Personal communication with Luther Aadland, regional expert in rock 
ramp design, consultant for Minnesota DNR 



Rock Ramp DesignRock Ramp Designp gp g



Rock Ramp DesignRock Ramp DesignRock Ramp DesignRock Ramp Design
Swan Creek Profile with proposed rock structuresSwan Creek Profile with proposed rock structures
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Rock Ramp DesignRock Ramp DesignRock Ramp DesignRock Ramp Design



Rock Ramp DesignRock Ramp DesignRock Ramp DesignRock Ramp Design



Rock Ramp Relative SizeRock Ramp Relative SizeRock Ramp Relative SizeRock Ramp Relative Size

Cross-section with Rock Structure
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Native Seed and PlugsNative Seed and PlugsNative Seed and PlugsNative Seed and Plugs
Botanical Name Common Name # Plugs

Grass:
Elymus canadensis Canada Wild Rye 114

PLS Oz
Botanical Name Common Name Per Acre

Avena sativa Seed Oats 128
C i it F i d d 1 Elymus canadensis Canada Wild Rye 114

Panicum virgatum Switchgrass 114
Schizachyrum scoparium Little Bluestem 114
Sorghastrum nutans Indian Grass 114

Forbs:

Carex crinita Fringed sedge 1
Carex emoryi Riverbank sedge 1
Carex frankii Bristly cattail sedge 2
Carex grayi Common bur sedge 0.5
Carex lupulina Common hop sedge 1
Carex muskingumensis Swamp oval sedge 1

Aquilegia canadensis Columbine 76
Asclepias tuberosa Butterfly Milkweed 76
Aster azureus Sky-blue Aster 114
Aster laevis Smooth Blue Aster 76
Coreopsis lanceolata Lance-leafed Coreopsis 76
C i t i t i T ll C i 114

g p g
Carex vulpinoidea Brown fox sedge 2
Cinna arundinacea Common wood reed 1
Coreopsis tripteris Tall coreopsis 1
Elymus riparius Riverbank wild rye 4
Elymus virginicus Virginia wild rye 32
Eupatorium maculatum Spotted joe pye weed 1 Coreopsis tripteris Tall Coreopsis 114

Echinacea purpurea Purple Coneflower 76
Eupatorium rugosum Snakeroot 76
Euphorbia corollata Flowering Spurge 76
Helianthus occidentalis   Western Sunflower   38
Helianthus strumosus Pale-Leaved Sunflower 76

Eupatorium maculatum Spotted joe-pye weed 1
Eupatorium perfoliatum Common boneset 0.5
Eupatorium purpureum Purple joe-pye weed 1
Hibiscus moscheutos Swamp rose mallow 1
Juncus effusus Common rush 0.25
Juncus tenuis v. dudleyi Dudley's rush 0.1

Monarda fistulosa Bergamot 76
Penstemon hirsutus Hairy Beard's Tongue 76
Ratibida pinnata Gray-headed Coneflower 76
Rudbeckia hirta Black-eyed Susan 76
Solidago nemoralis Gray Goldenrod 76
S lid i id Stiff G ld d 76

y y
Liatris spicata Marsh blazing star 0.25
Lobelia cardinalis Cardinal flower 0.25
Lobelia siphilitica Great blue lobelia 0.25
Lolium multiflorum Annual rye 40
Monarda fistulosa Wild bergamot 0.5
Panicum virgatum Switch grass 2 Solidago rigida Stiff Goldenrod 76

Verbena stricta Hoary Vervain 114
Veronicastrum virginicum Culver's Root 76

Total Plugs 1976

Panicum virgatum Switch grass 2
Rudbeckia laciniata Wild golden glow 2
Spartina pectinata Prairie cord grass 2
Verbesina alternifolia Wingstem 2
Zizia aurea Golden Alexanders 0.25

Total PLS Ounces 227.85



Lessons LearnedLessons LearnedLessons LearnedLessons Learned
Beware the Indiana Bat (in suitable habitat Beware the Indiana Bat (in suitable habitat ((
areas have to be wary of dead and dying trees)areas have to be wary of dead and dying trees)
Investigate location of existing infrastructure Investigate location of existing infrastructure 
very carefully (redundant searches  run down very carefully (redundant searches  run down very carefully (redundant searches, run down very carefully (redundant searches, run down 
every detail yourself). Never assume anyone every detail yourself). Never assume anyone 
else will do it for you.else will do it for you.
S d ti  d   f t ith  S d ti  d   f t ith  Spend time and money up front with very Spend time and money up front with very 
detailed site surveydetailed site survey
Plan carefully for stone volume Plan carefully for stone volume –– include voids, include voids, Plan carefully for stone volume Plan carefully for stone volume include voids, include voids, 
include “include “sinkagesinkage” factor, include irregularities of ” factor, include irregularities of 
surface to be filled.surface to be filled.
Did not necessarily need to estimate flow Did not necessarily need to estimate flow Did not necessarily need to estimate flow Did not necessarily need to estimate flow 
through ramp. through ramp. 



Lessons Learned cont’dLessons Learned cont’dLessons Learned, cont dLessons Learned, cont d
If silt/turbidity curtain is needed for If silt/turbidity curtain is needed for s t/tu b d ty cu ta s eeded os t/tu b d ty cu ta s eeded o
entirely crossing a river, may need to plan entirely crossing a river, may need to plan 
for long lead time. Proper curtains are for long lead time. Proper curtains are 
mostly custommostly custom mademademostly custommostly custom--made.made.
If there is an Flood Insurance Study, need If there is an Flood Insurance Study, need 
to procure existing floodplain model. to procure existing floodplain model. to procure existing floodplain model. to procure existing floodplain model. 
Provide ample time.Provide ample time.
Be flexible, but do not work outside of Be flexible, but do not work outside of 
original work limits without careful original work limits without careful 
investigation.investigation.



The Future…The Future…

Dominion City Dam, Rousseau River, from Pool and Riffle Dominion City Dam, Rousseau River, from Pool and Riffle 
Fi h  f  S ll D  1995  M it b  N t l Fi h  f  S ll D  1995  M it b  N t l Fishways for Small Dams, 1995. Manitoba Natural Fishways for Small Dams, 1995. Manitoba Natural 
Resources, Fisheries Branch. Gaboury, M.N., Newbury, Resources, Fisheries Branch. Gaboury, M.N., Newbury, 
R.W., and Erickson, C.M.R.W., and Erickson, C.M.


































