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Issues

Proximity of dredges and sturgeon
Endangered status of sturgeon

Known entrainment of adult sturgeon
Presumed entrainment of juvenile sturgeon
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Dredges and Sturgeon

Major Waterways of the U.S.

Distribution of Sturgeon Species in the U.S. [ e s swgeons

Presurmed Extirpated in
DC.

The Shortnose Sturgeon
is Presurned Extirpated
in DC and Va,

The Lake Sturgeon is
Presurned Extirpated in
AL, LA, MS, NC, ND, \Wh.

The Shaovelnose
Sturgeon is Presurned
Extirpated in 4L, MM,

CH, P&, W,

77 Atlantic (Acipenser axyrinchus oxyrinchus)

B Shortnose (Acipenser bravirosium)

VN

A q - Gulf (Acinenser oxyrinchus desolor)
N W Alabama (Scaphirhynchus suftkus)

s

Y

W Palid (Scaphirhynchus albus)

b
%
i

F2 Shovelnose (Scaphirhiynchus platarynchus)

Sources: [ Lake (Acipenser fulvescens)
Atlas of Morth American Freshwater Fishes (1980)

Fishes of Alabama and The Mobile Basin (1995) B White (Acipensar fransmonianus)
MNatureserve. ory (Feb. 2005)

Peterson Field Guides: Reptiles and Amphibians (1998) Green (Acipenser medirostis)

= Dredged Material Assessment and Management Seminar
15-17 April 2008, Sacramento, CA




Problem

Determine the likelihood of entrainment of juvenile
sturgeon in a flow field created by a dredge

Dredged Material Assessment and Management Seminar
15-17 April 2008, Sacramento, CA




Approach

* Laboratory studies of swimming performance

* Risk assessment for specific water velocities based
on performance measures

> Rheotaxis
> Endurance

> Station-holding behavior

 Evaluation of dredge flow fields
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Blazka Swim Tunnel Studies

< Dredged Material Assessment and Management Seminar
Engineer Research and Development § 15_17 Aprll 2008’ Sacramento’ CA



Estimating Risk of Entrainment

Velocity In Dredge Flow Field
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Flow Field Models

Predictions of Flow Fields Near the Intakes of Hydraulic Dredges
http://el.erdc.usace.army.mil/dots/doer/flowfields/dtb350.html
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Case History: White Sturgeon

- Sacramento-San Joagquin Rivers VAR
- Juveniles 65-121 mm TL 2

- Escape Speeds

> Prolonged (60-sec) swim speed:
environmentally conservative

> Burst (6-sec) swim speed.:
operationally conservative

- Pipe sizes
» 36 inch diameter
> 24 inch diameter
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Previous Sturgeon Entrainment

White Sturgeon

e Columbia River,
Feb 1992

e Modified cutterhead

e 1840+ juveniles
(300-500 mm FL)

e Smaller juveniles
(<200 mm TL)
at greater risk ?
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Rheotaxis
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Endurance
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Behavior
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70 cm/s in Dredge Flow Field
|

Rheotaxis

29 % Non-swimmers

71 % swimmers

Escape speed:
6-sec burst

Station-holding
Behavior
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26% Benthic

74% Pelagic
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Entrainment Risk for Sturgeon
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Entrainment Risk for Sturgeon
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DOER Funded Studies

Species

Status

Studies Completed

Atlantic sturgeon

Special Concern

St. John River

Lake sturgeon

State-listed
(19 states)

Wisconsin River &
Lake Winnebago

Pallid sturgeon Endangered Yellowstone River &
Atchafalaya River
White sturgeon | Endangered Sacramento River -

(Kootenai River)

San Joaquin Rivers
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Entrainment Risk for Sturgeon

Swimming
Performance
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Entrainment Risk for Sturgeon

Population Individual
Variables Experience

Swimming
Performance
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Pallid Sturgeon
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Swim Studies with Adult Sturgeon
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Dredging at Chain of Rocks

e Start 04 Dec 07

e Stop 08 Jan 08
 Cutterhead

* Intake pipe 24 inches
* Discharge 22 inches
e Rate 15,000 gpm

e Sand pumped to toe
of land side of levee

* First (?) confirmed
entrainment of river
sturgeon
(Scaphirhynchus sp.)
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Forensic Ichthyology

e Geneticist #1: e Geneticist #2:
> Four shovelnose > One shovelnose
> One unidentifiable
» Two pallids

Morphological/meristic diagnosis pending
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Entrainment Risk for Sturgeon
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