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How Do You Construct a Project
and IﬁProtect Endangered SpeC|es’>
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Fish Zone #6

Species

Lifelisturystage

Jan

Feb

Mar | Apr

May | June

Chinook

-Adult

-Re=idual

-Juvenile

Steelhead

-Adult

-Re=idual

-Juvenile

sockeye

-fdult

-Juvenile Rearing

-Juvenile Out migrating

Coho

-Adult

-Juvenile

Bull Trowut

-Sub Adult

Nominal Presence
Low Presence

I o Presence

High Presence
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In-Water Work Activities

N

e Impact Pile Driving
 Drilled Shaft — Template Pile Installation

e Drilled Shaft — Casing Vibration

e Drilled Shaft — Concrete Pour Within Casing

* Drilled Shaft — Shaft Dewaterlng/Son Excavation
* Pile Removal N/
 Above Water Work
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Fish Zone #6: In-Water Work Activities

Driven Piles 950
Shaft Casings 125
Pile Removal 1180
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Fish Zone #6: In-Water Work Windows

Construction Activity StepsiComponents

Shoreline access

N

Work Bridges Pile Driving
Installation

Above water work

Template Piles/
Casing Vibration

Drilled Shafts Shaft dewatering/excavation

Concrete pour w/in =haft

Above water work

Ex Br Removal

Piling remowval
Work Bridges Abowve water work
Removal Pile Removal

_ Indicates No In-Water Work Permitted
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Test Pile Project Objectives
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e Test Effectiveness of Noise Attenuation Methods
 Determine the Feasibility of Removing Piles

e Determine Lateral Load Characteristics of Soft
Soills
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Test Locations
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Other Benefits

e Barge Access to Shallow Water Areas
* Length, Capacity and Drivability of Piles
 Ability to Extract Piles
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Summary of Noise Monitoring Results

e Double Walled Noise Attenuation Pile (DNAP)
— Minimal Reduction (4dB) } 1

l-inch Aw Space

d-mches Insulaton

T

ti-ineh Steel Shell Pilel
Cuter Shell

Li=inch Steel Shell Pile
Inner Shell
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Summary of Noise Monitoring Results

e Confined and Unconfined Bubble Curtains —
20 to 30 dB Reductions
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Effectiveness of Bubble Curtain
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Bubble Curtain Noise Reduction

West Ap

FE
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I Behavioral Threshold exceeded (150 dB), 96% Reduction

- Injury Threshold exceeded (183/187 dB), 98% Reduction
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In-Water Work Windows- Before Test

Construction Activity StepsiComponents

Shoreline access

N

Work Bridges Pile Driving
Installation

Above water work

Template Piles/
Casing Vibration

Drilled Shafts Shaft dewatering/excavation

Concrete pour w/in =haft

Above water work

Ex Br Removal

Piling remowval
Work Bridges Abowve water work
Removal Pile Removal

_ Indicates No In-Water Work Permitted
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In-Water Work Windows- After Test

Construction Activity StepsiComponents

Shoreline access

Work Bridges Pile Driving
Installation

Above water work

Template Piles/
Casing Vibration

Drilled Shafts Shaft dewatering/excavation

Concrete pour w/in =haft

Above water work

Ex Br Removal

Piling remowval
Work Bridges Abowve water work
Removal Pile Removal

_ Indicates No In-Water Work Permitted
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Noise Attenuation Summary

N,

 The Fish Injury Threshold Reduces by 98%

e The Behavioral Fish Threshold Drops by 96%

e Significantly Reduced Mitigation for Affects on Fish
* |ncreased In-water Work Windows by 2 Months
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Lateral Load Test

High water level } S Threadbar or
e Alongs

Low water level
Lake bot Reaction Pile ¢
ake bottom ‘

Very soft to medium
stiff silty CLAY (HI)

Soft to stiff, silty
CLAY with layers
of dense sand (Qurl)

Dense to very dense
SILT and sandy SILT
(QpgliQonl)
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Depth of Embedment

Head Deflection (in)
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Shaft Deflection

Head Deflection (in)
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Moment Curve

Moment (Kip-ft)
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Lateral Load Test Summary
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 Reduced deflections at top by 50%

 Reduced moments in shaft by 20%
 Reduced depth of & Yo ; il

embedment by 15%

e Reduced cost of
shafts by 25%

¢ $10M Savings




A .
Washington State

W/ Department of Transportation SR 520 Bridge Replacement Program

Test Pile
Project Results

> W 4 X
:_r'!.

Questions




