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Cape Fear River

» Several diadro&w\@h species
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Fish Passage on the Cape Fear Rive:CNC

Use of both fine-scale and broad-scale
acoustic telemetry to study:

* Migration timing
* Movement behavior

» Passage efficiency at the rock arch
rapids at Lock & Dam 1

» Potential to enhance fish passage

using environmental flows s O
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* Clemson University
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Original fishway design did not mee&@ﬂermmed success criteria (80% passage
efficiency)

* American Shad 53-65% O
» Striped Bass 19-25%

Cape Fear River, ckrled efforts to modify the fishway to improve fish passage
. I\/Iodificatio& pleted in summer/fall 2021

Curre

Replica previous study to evaluate the effectiveness of the modifications

Evaluate e-flow effects on fish passage at LD1, LD2, LD3



Pre-modification

Spring 2021
Initial Tagging

Fine/broad-
scale arrays

E-flow events

Modification

Fall 2021
Modifications
to Fishway

General study Timeline

Spring 207,
Additional *as,,
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E-flow events

Spring 2023

Repeat Raabe
study

Broad-scale +
receiver gates

E-flow events

Spring 2024
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receiver gates

E-flow events



Cape Fear HR2 Array Legend

Draft HR2 receiver (orange) and reference tag Icoation (green) above and below the lock and dam 1 on the Cape Fagg River. ® Feature 1
v ® Feature 2

Fine-scale acoustic
receiver array at
Lock and Dam #1

* In place for spring 2021 and
spring 2022

* Fine-scale movement
behavior below/above the
fishway
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| Acoustic gates at
Lock and Da
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Fine-Scale Results

34.406
American Shad
* Tagged below LD1
* March 20, 2021 34.405
* Total length =473 mm (18.5”)
@ s a0 Direction
o i
* Passed LP]. é @ Away from Dam
* April 12, 2021 | @® Towards Dam
* Discharge = 6,200 cfs
34;;1;{;3{
34.402
-78.296 -78.294 o —.292 o -78.290
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Fine-Scale Results

34.406
Striped Bass
* Tagged below LD1
« March 13, 2022 244100
* Total length = 505 mm (20”)
() Direction
* Passed LD1 :—% w408 @ Away from Dam
* May 21, 2022 S @® Towards Dam
* Discharge = 1,360 cfs
34’13@3
34.402 &
Maxar Technologies, U.S og
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Fine-Scale Results

34.406

Atlantic Sturgeon

Kernel Density Plot SR ot
) ensity
Spring 2022
@
* No tagged ATS passed LD1 g 34.404
5
* Extensive movement below
LD1 during April 2022

* Spawning? 34403

* Nine (9) tagged ATS spent
time in lower array |

34402 ¢

* ATS prese “tfr@m
April - May\  }
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Broad-Scale Passage Results
L 00

American Shad

LD1

Raw Eff O(
Total Tagged (Location) Year Available Passed (%)

50 (LD1) 2013 30 16 '
50 (LD1) 2014 23 % Raabe et al. 2019
25 (LD1) 2015 0% Original fishway
Current study
41{Lb1) 2021&‘, 7% } Original fishway
60 (LD1), 32 55% Current study
50(LD1), 25 (L Modified fishway
24 (LD3) 2023 28 72%
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Mean American Shad passage efficiency
across years:

Original Fishway =56.2%

Modified Fishway = 63.5%



Broad-Scale Passage Results

American Shad

Total Tagged (Location)

50 (LD1)

50 (LD1) 14

25 (LD1) 6

41 (LD1) 3
60 (LD1), 32 40
50(LD1), 25 (L

24 (LD3) 46
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100%)

Raabe et al. 2019
Locking 2-3x daily

83% - 92%

NA

0% |

15% [-22%

51%

Current study

J Limited (2021) or

No locking (2022-2023)



Broad-Scale Fish Passage Q
Striped Bass \O
o O

LD (
Raw Eff O )
Total Tagged (location) Year Available Passed (% Mean Striped Bass Passage
; across years:
13158 (LLDDll) igii 3; Raabe et al. 2019 J
Ny

(LD1) Original fishway Original Fishway =22.0%

50 (LD1) 2015 25%
. } Current study
37 (LD1) 2021&\’ Al Original fishway
40 ( LDl) 'go 36% | Current study Modified Fishway = 34.2%
75 (LD1), 25 ( 24 33% Modified fishway
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Broad-Scale Fish Passage Q
Striped Bass \O
N

LD LD3
Q Raw Eff Raw Eff
Total Tagged (location) le Passed (%) Available Passed (%) Raab-e etal. 20;9
118 (LD1) 9 7 78% 7 7 100%]| Locking 2-3x daily
35 (LD1) 18 16 89% 82% 15 8 53% + 77%
50 (LD1) 9 7 78% NA NA NA
37 (LD1) 2 1 50% 1 0 0%
- 48% - 15%
40 (LD1) il 8 47% 8 0 0%
Limited (2021) or

No locking (2022-2023)
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Flow Effects on Fish Passage, 2023
Two large pulse events X O0
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Number of Passage Events

Number of Passage Events
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Number of Passage Events

Number of Passage Events
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Take Home Messages

Preliminary results: modest improvements in American Shad and'Striped Bass passage
efficiency at LD1 following modification of the fishway

* LD1 fishway still well below 80% target

* American Shad 64% passage efficiency during 2022+2023

* Striped Bass 34% passage efficiency duting 2022-2023

E-flow pulse events supportedrTQ0% of passage events at LD2, LD3 during 2022-2023

* Repaired locks at LD2,\LD3allow potential for conservation lockage to resume in 2024

Fine-scale movement study providing value insight into fish movement/behaviors
* Pre=afd post-modification to LD1 fishway

* Flow £ffects on fish movement & passage
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