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Introduction Pacific Northwest

Proudly Operated by Battelle Since 1965

» Bonneville Dam (rkm 234)

B Powerhouse 1 (B1)
® 10 minimum gap runner turbines
® Sluiceway
® No in-turbine screens
B Spillway
® 18 spillbays

¢ Bays 1-3, 16-18 modified deflectors
¢ Bays 4-15 unmodified deflectors

B Powerhouse 2 (B2)
@® 8 turbine units
® Corner collector
® Submerged traveling screens
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Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965

» Determine best operation conditions for Bonneville Dam to
reduce injury to fish
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Current Operations Pacie o

Proudly Operated by Battelle Since 1965

» B2 operates at low to mid range of 1% peak efficiency

B Improve conditions for guided fish in the gatewell
® May result in unfavorable conditions for turbine passed fish

» Bl increase flow to offset reduced discharge at B2

B Compare survival within to above the 1% operating range
® Need to operate outside of upper 1% operating range

» Spillway 85,000-120,000 cfs (variable survival)

B Erosion of stilling basin and ogees in several spill bays and
accumulation of rock may be affecting survival
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Background Pacie o

Proudly Operated by Battelle Since 1965

» Survival studies using the Juvenile Salmon Acoustic Telemetry
System (JSATS) where conducted at Bonneville Dam to evaluate
passage and survival

» Between 2008 and 2012, 73,549 juvenile Chinook salmon and

steelhead were surgically implanted with JSATS acoustic micro-
transmitters and released upstream of Bonneville Dam

» Bonneville Dam was equipped with JSATS cabled receiver arrays for
detection and route of passage determination

» Autonomous receivers were deployed downstream for estimating
survival rates
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CR309
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Objectives Pacific NoG U=

Proudly Operated by Battelle Since 1965

» Analyze 2008-2012 JSATS and operations data to examine survival
rates for juvenile salmonids at BON

B B2 Turbine Survival Comparison:

® Examine survival for fish passing turbines operating across the 1%
peak efficiency range

B B1 Turbine Survival Comparison:

® Examine survival for fish passing turbines operating within the 1%
peak efficiency range and above the upper limit of the 1% operating
range

H Bonneville Spillway:

® Examine spillway survival by spillbay with focus on those bays where
erosion of the ogee or stilling basin immediately downstream had
occurred
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Methods Pacific Northwest

Proudly Operated by Battelle Since 1965

» B1 turbines
B Lower quarter of 1% efficiency (Q1)
Lower middle quarter of 1% efficiency (Q2)
Upper middle quarter of 1% efficiency (Q3)
1% of peak efficiency (Q4)
Best operating point/range (BOP)
B Above best operating point to generator limit (ABOP)
» B2 turbines
B Lower quarter of 1% efficiency (Q1)
B Lower middle quarter of 1% efficiency (Q2)
B Upper middle quarter of 1% efficiency (Q3)
B 1% of peak efficiency (Q4)
» BON spillway
B By bay
B Group bays
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Methods: B1 and B2 Binned Operating Ranges PacficNorthwest |
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Analyses: BON 7

Pacific Northwest

B1 CH1 Passage Distribution
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Pacific Northwest

B1 CH1 Survival by Operating Condition
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Pacific Northwest

B1 STH Passage Distribution
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Pacific Northwest

B1 STH Survival by Operating Condition
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Pacific Northwest

B1 CHO Passage Distribution |
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Pacific Northwest

B1 CHO Survival by Operating Condition

1.00 -
0.90
0.80 -
0.70 -
0.60 |

Survival

100 | 1407 1787 380
®©
= 0.90 -
-
@ 0.80 -
0.70 -
0.60 - .

LLto UL LL to BOP UL to BOP ABOP



Analyses: BON 7

Pacific Northwest

B2 CH1 Passage by Quartile
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Pacific Northwest

B2 CH1 Survival by Operating Condition
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Analyses: BON 7

Pacific Northwest

B2 STH Passage Distribution
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Pacific Northwest

B2 STH Survival by Operating Condition
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Pacific Northwest

B2 CHO Passage Distribution

Proudly Operated by Battelle Since 1965

== 2008 21000 - —Bt_gg = UL_1%
A 2009 Nt
H 2010 —UL 01
& 2011 19000 - el Ql=LL_1%
@ 2012
— 17000 -
)
)
= 15000 -
[ Q4
2
A ] Q3
13000 o
Q1
11000 -
A
9000 by
32 42 52 62 72

HEAD (ft) 19



Analyses: BON 7

Pacific Northwest

B2 CHO Survival by Operating Condition
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Pacific Northwest

Spillway CH1 and STH Survival by Bay
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Spillway CHO Survival by Ba
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Pacific Northwest

Spillway Survival, Grouped Bays

Yearling Chinook Steelhead

1.00 -
1978 1683 1185 1680 1794

0.95 - 0.95 -
0.90 j i i 0.90 _
0.85 -

0.85

%\, @N @q’ A'\(b A\@ N &
> > & & & '\' J D N N ©
P P P P Q)q;\ o Q)«zﬁs Q;z% Q;o*
Sub-Yearling Chinook

1109
1723 1527

1.00 1585 1653 1162 41ggg

Survival
Survival

1.00 -
1712

0.95 -
0.90 - |I|
0.85

>

N N’ Q) ‘b
O Q N
Q)@ @Qﬁ Q)rﬁ ‘b@ Q)Q;\

Survival

23



Analyses: BON 7

Pacific Northwest

Spillway CH1 and STH Survival by Discharge o
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Spillway CHO Survival by Discharge
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Conclusions: BON Pacific Northwest

Proudly Operated by Battelle Since 1965

> Bl

B There was not a difference in survival for salmonids passing within the 1%
of peak operating efficiency and salmonids passing at operations above
the upper 1% operating efficiency

> B2
B No difference in survival across operating range
» Spillway
B No obvious bay affect
B Lower survival of CH1 and STH above 290 kcfs discharge
B Trend of lower survival for CHO at low discharge levels

26
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