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Stream Restoration
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Stream Restoration Goals

« Sub-Reach 1
« Floodplain Connectivity
=« Sediment Conveyance
= Bank Stabilization

= Sub-Reach 2
« Floodplain Connectivity
= Grade Control
« Bank Stabilization

= Sub-Reach 3
=« Bank Stabilization
= Sediment Conveyance
= Backwater Habitat Development

A Engineering Analytics, Inc.
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. Restoration Detalls — Cross Vanes

!

CROSS VANE PURPOSE:

¢ GRADE CONTROL

 CENTRALIZING FLOW

¢ ENERGY DISSIPATION

¢ ENCOURAGE POOL AND RIFFLE FORMATION
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. Restoration Detalls - Vanes
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. Restoration Details — Root Wads

ROOT WAD PURPOSE:

¢ BANK PROTECTION
e HABITAT IMPROVEMENT
¢ LIMITED STORAGE OF SEDIMENT

GENERAL NOTES
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Alternative Analysis — Minimum
Design Evaluation Criteria

Reduce hazards and protect life safety and
property.

No increase in hazard over pre-flood condition.
Technically sound design.

Meets the objectives of CDBG-DR.

Meets the objectives of NRCS/EWP.

A\ Engineering Analytics, Inc.
www.enganalytics.com



Alternative Analysis — Additional

Parameters to Assess and Com

pare

Additional benefits of design

= Threatened and Endangered Species
=« Native Fish Passage

= Riparian improvements

= Maximizes bioengineering

=« Reconnects floodplain

= Restores natural processes

= Time to complete final design

ineering Analytics, Inc.

www.enganalytics.com



Alternative Analysis — Additional
Parameters to Assess and Compare

Construction considerations

= TIme for construction

=« Obstacles for timely implementation

= Difficulty in meeting construction period
Cost Considerations

= Construction Cost

= Operation and Maintenance Cost (O&M)
= Lifetime Cost

A\ Engineering Analytics, Inc.
www.enganalytics.com



BREACH 1 - Alternative 1
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BREACH 1 - Alternative 3: Maximum
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BREACH 1 — Comparative Analysis

Table 1 — Breach 1 Alternatives Comparative Analysis

Preferred Alternative:
Alternative 2

Gradual Low-Profile
Setback Berm

Alt #2 - Alt#3 -
Al #1 — Gradual Maximum
Criteria \: Acti Low-Profile | Floodplain Edge
—o achon Setback Setback
Berm Berm

Deszign Reduce hazards and protect .
Evaluation life safety and property Mo Yes Yes Alt2/3

Criteria . . .
No increase in hazard Ne Wes Yes Alt2/3
Technically sound Wes Wes Yes Alt2/3
Meets objectives of CDEG-DR Neo Yes Yes Alt2/3

Meets objectives of .
NRCS/EWP No Wes Yes Alt2/3
Additional T&E Species - Med Med Neutral
gmgﬁts of Native fizsh paszage - Med Med Neutral

esign

Eiparian improvements - Med High Alt3
Maximizes bicengineering - High High Neutral

Eeconnects floocdplain - Med High Alt3

Feestores natural processes - Med Low Alt2

Time frame for final design - Med High Alt2

Cost _ _ Initial cost - Med High Alt2

Ceasiderations Lifecycle cost - Low Med A2
O&M cost - Low Low MNeutral

Construction | Construction time - Med High Alt2

Considerations :
Obstacles for timely _ Med High Alt2
implementation

Difficultly in meeting . o

construction period i Med High Al 2

Orverall Edee Alt2

Note: No further analysis performed for alternatives not meeting minimum design evaluation criteria.

Engineering Analytics, Inc.
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Berm and

BREACH 2 — Alternative 2
Downslope Grading
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BREACH 2 — Alternative 3: Overflow
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BREACH 2 — Comparative Analysis

Table 2 — Breach 2 Alternatives Comparative Analvsis

sl
. Ale #1 - Berm and
Criteria - \ Berm and Edge
No Action Downslope
; Downslope
Grading .
Grading
Design Reduce hazards and protect .
Evaluation life safety and property No Yes Tes Alt2/3
Criteria , . .
No increase in hazard No Yes Wes Alk2/3
Technically sound Wes Yes Wes Alt2/3
Meets objectives of CDEG-DE Mo Yes Yes Alt2/3
Meets objectives of .
NRCS/EWP No Tes Tes Alk2/3
Additional T&E Species - Med Med Neutral
Benefits of - . -
Design Native fizh paszage - Med High Alt3
Eiparian improvements - Med Med Neutral
Maximizes bicengineering - Med Med Neutral
Eeconnects flocdplain - Low Med Alt3
Festores natural processes - Low Med Alt3
Time frame for final design - Med Med Neutral
Cost Initial cost - Low Med Alt2
Considerati
crsieratons Lifecycle cost - Low Med Alt2
Q&M cost - Low Med Alt2
Construction Construction time - Med Med Neutral
Considerations . X
Obstacles for timely - Med Med Neutral
implementation
Difficultly in meeting
construction period i Med Med Neutral
Orverall Edee Alt2

Note: No further analysis performed for alternatives not meeting minimum design evaluation criteria.

Preferred Alternative:
Alternative 2

Berm and
Downslope Grading

Engineering Analytics, Inc.




BREACHES 5-9 - Alternative 1:
No Action

T

12

-— = - .\1 |
LEAVE 5 [N
OPEN

\

ez
/1

I

)
)
2

A /-/II{.:/
¥/

i L — oWy
— ADDITIONAL ARMORING-
~USE BIOENGIMEERED
- EROSION PROTECTION
TO S;I'AEILIZE’_ ~

y

APPROX,
EX|STING
ALIGNMENT




BREACHES 5-9 — Alternative 2.
Redirect Flow and Full Berm
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BREACHES 5-9 - Alternative 3:
Overflow Berm and Full Berm

* Geomorphically most stable
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BREACH 5-9 — Comparative Analysis

Table 3 — Breaches 5-9 Alternatives Comparative Analyvsis

Alt #2 - Alt#3 -
Redirect Overflow
Ale#1 - Flow and Berm and

Criteria No Action Full Berm Full Berm Edge
Design Reduce hazards and protect .
Evaluation life safety and property No Wes Yes Alt2/3
Criteria , , Rk

No increase in hazard Mo Yes Yes Alt2/3

Technically sound Yes Wes Yes Alt2/3

Meets objectives of CDEG-DR Mo Yes Yes Alt2/3

Meets objectives of ,

NRCS/EWP No Tes Tes Alt2/3
Additional T&E Species - High High Neutral
Benefits of : . .
Desizn Native fizsh passage - High High Neutral

Fiparian improvements - Med High Alt3

Maximizes bioengineering - High High Weutral

Feconnects floodplain - Med Med Neutral

Festores natural processes - Med Med Neutral

Time frame for final design - High Med Alt3
Cost _ _ Initial cost - High Med Alt3
Coasiderations Lifecycle cost - High Low Alt3

O&M cost - Med Low Alt3
Construction | Construction time - High Med Alt3
Considerations - ,

F)bstau:les fb-r timely . High Med Alt3

implementation

Difficultly in meeting . n

construction period i High Med Ale 3

Overall Edge Alt3

Preferred Alternative:
Alternative 3
Overflow Berm and
Full Berm

Note: Mo further analysis performed for alternatives not meeting minimum design evaluation criteria.

Engineering Analytics, Inc.
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Habitat Restoration Opportunities
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Pre-Flood Inundation Map
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| Currntlnuntion Map
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Thank you!

en Space e —
For more information, visit the project website

http://www.bouldercounty.org/os/openspace/pages/ssv-36-to-
airport.aspx

or contact

Jesse Rounds at BCPOS
[rounds@bouldercounty.org
303-678-6271

A Engineering Analytics, Inc.
www.enganalytics.com
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