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Presentation Notes
Debris goes everywhere

Pump Wells

Past Brush Seals
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Transients ENERGY

Voltage Spike Caused

= 7 Pump VFD’s falled
= Blown capacitors
= Destroyed circuit boards
= Destroyed transistors

= Peak of outmigration

Install
= Transfer trip
= Surge protection
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Number Upstream Migrants Collectec

28,000

Why Nets? - Sockeye Trend
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Baker River Upstream Trap Sockeye & Coho Ret

24,000

20,000

16,000

= Sockeye at Trap
—— Coho

urns, 1926-1985

LB Dam completed
(]

UB Dam completed
\

12,000

1985 - Lowest Return on Record
(99 fish returned to trap, BRCC formed)
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4,000 -

\
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Wake up call – time for action (reaction) – 1985 – 99 sockeye

Initiated a lot of activity, coordinated within the BRCC (agencies, Svcs, tribe, PSE)
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Presentation Notes
Original 100’-deep floating baffle in front of intakes – all water withdrawn from 100’ regardless of pool elevation

Found through hydroacoustics & vertical gillnets that fish were bypassing the baffle enclosure/flow diverter and being entrained

Which would you choose: 165-cfs x 6.5’-deep gulper or 5000-cfs intake?


PUGET
E SOUND

PS.
Net Development ENERGY

= Net evolution big part of
success at Baker

= Project well-suited to nets

Stage | — 1” mesh x 100’ depth

Stage Il — 1/4” mesh x 100’ depth (4 deep panels)

Stage Ill — 3/32" & 1/4” mesh, full depth, shore-
to-shore, pneumatic control, intermediate floats
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Presentation Notes
Project well-suited to nets: little debris load or suspended solids, low velocity, landform, ltd pool fluctuation, trees cleared before inundation


E!g : Design Goals - Net

Maximize acute angle

Dam safety / spill

Bottom profile

Pool fluctuation

Avoid bottom obstacles / trees
Access / transport

Debris collection
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Presentation Notes
Design goals of net similar to FSC – more than a barrier, designed as soft screen

Helps to remember that the NTS morphed from our desire (and inability) to create a constantly inclining & narrowing net from upstream to the FSC entrance

Narrow vee for sweeping flow & reduced milling/searching (behavior, flow, moorage conflicts)

Dam safety / spill (submerged 50’ during spill, velocity, distribution, longevity)

Bottom profile (avoid vertical cliffs & long traverses

Pool fluctuation (maximize rigid bottom component to prevent snagging)
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Net Isometric

Penstock intakes
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This is the UB net (simplified - all 5 acres of it), showing the maximizing deep vee using impermeable span along the shallow south bench
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Submerged sections (50’) to accommodate load relief during flood relief

Short boat passage section w/remote w/PLC

Assembled in 100’ sections for fab, shipping, field handling, reinforced rip stops
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Nets and Issues ENERGY

2011 damage

=8
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Fabric tears, and when there’s a breach in the “screens” a repair has to be conducted in-water or on land – neither is pretty
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Analysis of damage after a frustrating ROV/SONAR/video inspection and two dive inspections in 6”-visibility

Extreme difficulty to work and diagnose complicates repair efforts


Caternary, Conflicts
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Inspections ENERGY

Annually with ROV (Aug)

= ineffective in low-visibility Oct®\
= period of highest risk Oct-May
= limited perspective / diagﬁ:s'___

short response time
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Presentation Notes
This coincides not only with the period of low-visibility but also overlaps the period of downstream fish passage facility operation (March 1 – July 31).

Complicating the inspection scheduling decision is the lack of any identified alternative inspection method. An obvious alternative for periods of low-visibility is SONAR. However, previous trials, the last during the second dive inspection of 2011 net damage, have failed to identify a functional alternative. Global Diving conducted a laboratory test of the BlueView P900/2250-45 (2.25 GHz, 45° beam angle) 
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Alternatives
= Secure end pt. & drape patch M

» Lift & repair existing net -
= Remove & repair entire net
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Suggestions ENERGY

Hire net design consultant
= Don’t outsource

= Develop in-house expertise

= Don’t underestimate complexity
= Plan for failure, design for repair
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What’s it look like? – this is latest design for LB, incorporating thoughts based on continuing tough lessons

“Quilted” sections, complexity keeps increasing
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Nets are complicated – they’ll expose your shortcomings just like fish
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Nets and Issues ENERGY
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LB landform doesn’t lend itself to deep vee, so create with lead nets

Underwater clearing of trees required due to unharvested area prior to flooding

Higher flows, more suspended solids & debris
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Performance Criteria ENERGY

Description Standard
Collection (C) 95%
Survival (within the 98%

facilities) (S)

Reservoir passage (R) 80%

Efficiency (overall »
survival) (CxSxR) 5%

= |nstall dates: UB — 2008, LB — 2013
= Evaluate 500-cfs & 1,000-cfs flow

= Expand to 1000 cfs screens if FSC fails to meet
performance criteria
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Non-Migrant Effect ENERGY

reservoir mortality
~3% (1-6%)

No consideration —
need to capture 95 fish

100 “migrant”
j test fish released
Migrant impact - & '%

need to capture 83 fish

y reservoir
$ residence 10-30%
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2006-07 ATP-ase study

http://www.clker.com/clipart-24834.html
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Performance Results — 95% Std ENERGY
% Lecguery 2008 | 2009 | 2011
(unadjusted)
Coho peak 97.0 89.5* 71.7
Coho mean 81.0 87.0* 70.6
Sockeye peak 89.3 73.5% 85.3
Sockeye mean 76.0 72.0* 84.8

* Does not include ~12% predation/non-migrant

2010 study — flow preference only (500- vs 1000-cfs)


Presenter
Presentation Notes
From a long-term base of 55% recovery

Notice range of peak-to-mean 2008 vs 2009/11 – impact of replicates & release method

Impacts on performance by study methods & release timing is unavoidable

Can’t determine performance & flow preference concurrently

Only one parameter can be effectively evaluated in one season without a very large and complicated testing protocol (due to inability to isolate causal mechanism in multiple-variable tests)
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1st yr replicates test w/out-of-migration-peak 1000-cfs test, suggests performance drops with migration condition

That 97% shows what the system is capable of


Recapture Rate

100 -

2009 Performance Results

;

95% Forebay Collection

Release 1

[Sockeye
BCoho

Release 2

Release 3

Release 4
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Moved to pre-migration window concurrent releases, 1-wk staggered sockeye (1st) & coho


Recapture Rate

100

2011 Performance Results

T 95% Forebay Collection T

Release 1

@ Sockeye
M Coho

Release 2

Release 3

Release 4
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Release timing slightly modified to just before peak window, reversed coho/sockeye result – 1000-cfs operation or interannual variation? (see study summary notes)
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2009 — Sockeye (74:26) 1,000 Preference (vs. 500-cfs)
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0.8 |
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06 | I

2010 Sockeye (65:35) 1,000 Preference

0.5

0.4 l
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0.3 .
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Sockeye prefer higher flow, operating costs not huge, contingency is 500-cfs
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2010 — Sockeye Fry Condition ENERGY

4.0

35 | MHpre-release
Cpost release

30 |
2.5 | Avg Fork Length = 28-32 mm
20 |

15 |

Sockeye Fry FTOT Condition Criteria

05 |

00 |

14-Apr 21-Apr 29-Apr 6-May 10-May 17-May
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Presentation Notes
Tests of newly emergent sockeye fry releases against the upstream face of the primary screens suggest that impingement at 1000-cfs/dbl approach velocity (primaries only) isn’t an issue


600,000

Response

550,000 -

500,000 -

450,000

400,000 -

350,000 -

300,000

Upper Baker River Juvenile Outmigration, 1987-2011

Total Collected
— — — Trendline

1987 - 8,828 migrants (71 sockeye),
1st nets installed

2010 (3rd-yr FSC) - highest

(period of data record) migration on record - 517,592

~
~

2009 (2nd-yr FSC) - record
migration (at time) - 443,751 S~ _

2008 (1st-yr FSC) - 2nd highest
migration on record (at time) - 280,558

2004 - redesigned net & NTS

250,000 -

200,000 -

Number of Fish Captured at UB FSC

150,000 -

100,000

0 1992 - full rets installed

'
1
1
1
1
[}
1
1 \
v

installed on existing ""qulper"*

2011 (4th-yr FSC) - 5th highest
migration on record - 266,820

50,000 -
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Want to leave you with the overall results of recovery efforts, and of course passage improvements for last 25 yrs  . . .

4 of 5 highest outmigrations on record since FSC installed, the other being with the 2004 NTS and wholly modified net


Sockeye Return Number
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Presenter
Presentation Notes
1999 – NMFS declares Baker sockeye removed from candidate spp for ESA listing

9 of 10 record adult sockeye returns have occurred since recovery efforts initiated

public has enjoyed (the only) 7 recreational fishing seasons & 2 in-lake fisheries in recent yrs

tribes have seen record harvest opportunities
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Future?
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peaks and dips expected, but hope for continuation of trend

If you want to find out if there’s something to this, call me end of 2013 – long-term recapture rate at LB only ~20%
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Questions? ENERGY

PSE Contacts:

= Cary Feldmann, 425-462-3088
= Matt Macartney, 425-462-3651
= Nick Verretto, 425-462-3441



Presenter
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Teddy Roosevelt - “Far and away the best prize that life has to offer is the chance to work hard at work worth doing”

I think we’re all pretty darned lucky to be working in this arena
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Summary Performance

Metric 2002 2006 2007 2008 2009 2010 2011
Performance Recapture Rate (PIT tag, %)

Coho Mean 55.1 50.2 55.5 79.7 87.0 - 70.6

Caoho Peak 73.9 77.3 62.0 97.0 89.5 - kil

Sockeye Mean 46.0 - 53.7 71.3 718 - 84.8

Sockeye Peak 86.4 - 79.0 89.3 735% - 85.3
Preference Capture Ratio

Coho 500cfs:1,000 cfs - - - - 50%:50% 46%:54% -

Sock. 500cfs:1,000 cfs - - - - 26%:74% 35%:65% -
Non-migrant Proportion

Coho Mean - 16.0 10.0 10.0 10.0 - 10.0

Sockeye Mean - - 30.0 10.0 10.0 - 10.0
Predation Proportion - - - 3.0 2.0 - 2.0
Performance (w/non-migrants & predation)

Coho Mean 55.1 60.2 65.5 92.7 99.0 - 82.6

Sockeye Mean 46.0 - 63.7 84.3 83.8 - 96.8

- Not in study year objectives
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Committee formed
= Migration studies
= Net pens

= Gulpers moved for attraction
= Smolt traps

= Trap-and-haul vs. pipeline

= New spawning beach

= Hydroacoustics

= Nets
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Historical Coho

02008 Coho

2009 Coho
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PSE

2006 Gulper Coho

0 | [12006 Coho ——
a0 | 773

70 + 68.0 67.3

47.3
43.3 42.0

PIT Tag Recapture Rate
3

[ 30.0
[ l 26.0
20 |
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PIT Tag Recapture Rate

2007 Gulper Coho
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2008 FSC Coho ENERGY

100 1 97.0

2 [J2008 Coho

: 78.8 80.0
01 76.8 . 76.8 g

46.5

PIT Tag Recapture Rate
3

20 -

10 |

26-Apr 3-May 10-May 17-May 24-May 31-May 7-Jun 14-Jun 21-Jun 28-Jun
Release Week
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2009 FSC Coho ENERGY

87.8 89.5

0 | 86.3
i 84.2

Il 2009 Coho
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2010 Coho Preference (46:54) ENERGY

1.0

0.9

0.8 1500 cfs |
B 1,000 cfs

0.7

0.6

0.5

0.4

Proprtion Captured

0.3 1

0.2

0.1

OO Bl r—r - T—T 11T 1T"1T T"T T"T T"1 T T T T T T

S R R R RO R R R R R R R R SOOI
X ¥t @Q@\ N e Y



PUGET
PSE SOUND

2007 Gulper Sockeye ENERGY

» 02007 Sockeye — ——

80 | PO 774

71.0

49.0
44.5

40 : 38.0

PIT Tag Recapture Rate
3

2 16.8

10 |
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Release Week
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2008 FSC Sockeye ENERGY

: 89.3
1 o [12008 Sockeye

71.8

i 68.3
1 653

> 7 54.8

e 44.0

PIT Tag Recapture Rate
3

20 B
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2009 FSC Sockeye ENERGY

0 + W2009 Sockeye

72.8 73.5

70.5 70.5

PIT Tag Recapture Rate
3
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Release Week



Proprtion Captured
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2010 Sockeye Preference (65:35) ENERGY
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40015 GUIpeI' Coho ENERGY

Mean Gill ATPase

— 4l — Mean Gill ATPase
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FERC FISH PASSAGE

WORKSHOP 2011

Steve Fischer & Keith Underwood
TACOMA POWER

POWER

TACOMA PUBLIC UTILITIES



OVERVIEW

STEVE FISCHER

« Cushman Project
e Downstream

e Upstream

KEITH UNDERWOOD
 Cowlitz Project
e Downstream
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