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Purpose of Trial Alternatives

* Demonstrate how performance measures respond to
flow management decisions

 Demonstrate some of the trade-offs that may be
required in SDM process

* Provide a starting point to inform discussion of potential
alternatives

* May not represent future hydrological conditions
— climate change

* Not intended as a future operational regime
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Sample Consequences Table

Performance Measure Period Location Units Preferred Scenario

Direction p.a.  post- 100%
1981 1981 via SLS

Flooding - Number of All Nechako at  Days per Low 5.3 2.6 31.0
days where flow exceeds Vanderhoof year

550 m%s

Flushing flows — number All Nechako at  Days Per High 15.2 7.7 46.8
of days where flow Vanderhoof Year

exceeds 468 m¥/s

Salmon - Average daily  Jul1-  Nechako at m¥s High 229 176 291
flow Sep 30 Vanderhoof

Caribou - Days where May 1 - Nechako Days per Low 48.7 38.4 ?7?7?
reservoir elevation is less Jun 30 Reservoir year

than 852 m

Boat access - Average Mar 1 - Nechako m High 851.7 851.7 ?7?7?
reservoir elevation Oct 31 Reservoir

Power Generation - All Kemano m¥s High 86.4 118 0.00
Average daily flow Powerhouse

PM values calculated as averdge oyer all years of re MR ,.‘a_u&* e
ValuesPfesented use interim PMS ﬂ@’@dféct to change wﬁn’ﬂ' — bl __'

Flow $penar|o'§'are f¢mgmns;¢at|on purposes aﬁj 1n@|ntended as a fuwf(gﬁ&gonal regime.



Trial Alternatives — Inputs / Methods

e Simplified calculations, based on data from:

— Measured discharge at Nechako at Vanderhoof (pre/post 1981)

— Modelled discharge at Nechako at Vanderhoof (100% flow to
Nechako via SLS)

— Nechako Reservoir elevation

— Kemano powerhouse

e (Calculations are completed for individual years and
summarized
* Figures show the distribution of PM values over years
* Tables provide average across all years

a .o %, & GETINVOLVED NECHAKO

. $ aa_. L \ #

S ” mﬁ'ﬂ tot



Nechako at Vanderhoof
Historic (Pre-1981)
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Nechako at Vanderhoof
Historic (Post-1981)
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Nechako at Vanderhoof
100% Flow to Nechako via Skins Lake Spillway
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Nechako at Vanderhoof
Comparison of Median Flow
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Nechako at Vanderhoof
Specific Years

Comparison of low inflow years (1970, 2013)  Comparison of high inflow years (1976, 2007)
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Performance Measures for Interim
Calculations

Objective Interim Performance Measure Preferred
Direction

Minimize open-water, Number of days at Vanderhoof Low
overbank flooding where flow exceeds 550 m3/s
Maximize flushing flows Number of days at Vanderhoof High
where flow exceeds 200% MAD
Minimize temperature Average daily flow at Vanderhoof High
effects on salmon migration  between July 1 and Sept 30
Minimize land connections Days where reservoir elevation is Low
to caribou calving islands less than 852 m (2795 ft) between
May 1 and June 30
Maximize access to boat Average reservoir elevation High
docks and launches between March 1 and October 31
Maximize RTA power Average Kemano Powerhouse flow  High
generation

Int PIVI ided for d t t = d bij tt h
nterim PMs provided for demonstration purposeg and are subject to cha
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Objective: Minimize open-water,
overbank flooding

Interim PM: Number of days where
flow exceeds 550 m?¥/s
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Nechako at Vanderhoof
Flooding - Pre-1981
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Box Plots

—— Largest value*

75t percentile — .
Interquartile range

—— Median / 50" percentile —
middle 50% of the values

are within the box

25t percentile —

—— Smallest value
within 1.5 times interquartile
range below 25% percentile

Outlier — value is farther than 1.5 times the
® interquartile range below the 25% percentile
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Nechako at Vanderhoof
Flooding - Pre-1981
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Nechako at Vanderhoof
Flooding — Post 1981
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Nechako at Vanderhoof
Flooding — 100% Flow to Nechako via SLS
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Sample Consequences Table

Performance Measure Period Location Units Preferred Scenario

Direction p.a.  post- 100%
1981 1981 via SLS

Flooding - Number of  All Nechako at Days per Low 5.3 2.6 31.0
days where flow Vanderhoof  year
exceeds 550 m¥/s

- o4 X GET INVOLVED NECHAKO

PM values calculated as aveﬂ%‘ge oyer all years of recorc (4 gy, gl
oo
Values®presented use interim PMS, ﬂf@?&tﬂéct to change oo ot T

Flow scenarideare forg,ﬁgmnsggatlon purposes a#él ngtintended as a fut,ur%ggmiglonal regime.



Sample Consequences Table

Performance Measure Period Location Units Preferred Scenario

Direction p.a.  post- 100%
1981 1981 via SLS

Flooding - Number of  All Nechako at Days per Low 5.3 2.6 31.0

days where flow Vanderhoof  year

exceeds 550 m¥/s

- Low inflow year 0 0 40

- High inflow year 90 60 109
- o < GEE INVOLVED NECHAKO

PM values calculated as aveﬂ}ge oyer all years of recorc 77 Bk Y TURTR, T
oo
Valuespresented use interim PMS, ﬂf@@éﬂ%ct to change oo ot T

Flow scenano‘?‘are foq,ﬁgmnsj;;atlon purposes and ngt intended as a fuw%&%gonal regime.



Sample Consequences Table

Performance Measure Period Location Units Preferred Scenario

tion Pre- Post- 100%
1981 1981 via SLS
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Objective: Maximize flushing flows

Interim PM: Number of days where
flow exceeds 200% natural mean
annual discharge (~468 m3/s)
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Nechako at Vanderhoof
Flushing Flows — Post-1981
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Nechako at Vanderhoof
Flushing Flows
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Sample Consequences Table

Performance Measure Period Location Units Preferred Scenario

Direction p.a.  post- 100%
1981 1981 via SLS

Flooding - Number of  All Nechako at Days per 5.3 2.6 31.0
days where flow Vanderhoof  year

exceeds 550 m¥/s

Flushing flows — All Nechako at Days Per 15.2 7.7 46.8
number of days where Vanderhoof  Year

flow exceeds 468 m?¥/s

a 4 < GEE INVOLVED NECHAKO

PM values calculated as aveﬂ%’ge oyer all years of recot 7L R TR Y ..;
Moo
Valuespresented use interim PMS, &F@@H{ﬂéct to change w2 bk T

Flow scenano‘?‘are foq,ﬁmgnsg;atlon purposes aﬁa ngtintended as a fuwrmgonal regime.



Sample Consequences Table

Performance Measure Period Location Units Preferred Scenario

Direction p.a.  post- 100%
1981 1981 via SLS

Flooding - Number of  All Nechako at Days per Low 5.3 2.6

days where flow Vanderhoof  year

exceeds 550 m?¥s

Flushing flows — All Nechako at Days Per High 15.2
number of days where Vanderhoof  Year

flow exceeds 468 m?¥/s

ar % ¥ GET INVOLVED NECHAKO

PM values calculated as ave@ge oyer all years of re MO Sagy ; #' 4
Values'presented use interim PMS, ﬁf@%ﬂﬂéct to change "ﬁn’"’

- —
Flow scenano‘?’are f@aﬁmgnsggatlon purposes aﬁ'ﬂ ngtintended as a fuiyrﬁgg&t,ioﬁal regime.



Objective: Minimize temperature
effects on salmon migration

Interim PM — Average daily flow at
Vanderhoof between July 1 and
Sept 30 (proxy for temperature)
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Nechako at Vanderhoof
Salmon Migration - Pre-1981
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Nechako at Vanderhoof
Salmon Migration - Post-1981
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Nechako at Vanderhoof
Salmon Migration - 100% Nechako flow via SLS
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Nechako at Vanderhoof

Comparison of Salmon Migration Flows
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Nechako at Vanderhoof
Critical Timing of Salmon Migration Flows?
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Nechako at Vanderhoof

Salmon Migration Flows
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Sample Consequences Table

Performance Measure Period Location Units Preferred Scenario

Direction p.a.  post- 100%
1981 1981 via SLS

Flooding - Number of  All Nechako at Days per Low 5.3 2.6 31.0

days where flow Vanderhoof  year

exceeds 550 m?¥s

Flushing flows — All Nechako at Days Per High 15.2 7.7 46.8
number of days where Vanderhoof  Year

flow exceeds 468 m3/s
Salmon - Average daily Jul 1- Nechako at m3/s High 229 176 291
flow Sep 30 Vanderhoof

ar % ¥ GET INVOLVED NECHAKO

PM values calculated as ave@ge oyer all years of re MO Sagy ; #' 4
Values'presented use interim PMS, ﬁf@%ﬂﬂéct to change "ﬁn’"’
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Flow scenano‘?’are f@aﬁmgnsggatlon purposes aﬁ'ﬂ ngtintended as a fuiyrﬁgg&t,ioﬁal regime.



Objective: Minimize land
connections to caribou calving
islands

Interim PM — Days where reservoir
elevation is less than 852 m (2795 ft)
(May 1 — June 30)
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Nechako Reservoir Elevation
Caribou Calving Island Land Links - Pre-1981
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Nechako Reservoir Elevation
Caribou Calving Island Land Links - Post-1981
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Nechako Reservoir Elevation
Caribou Calving Island Land Links - Comparison
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Nechako Reservoir Elevation
Caribou Calving Island Land Links
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Sample Consequences Table

Performance Measure Period Location Units Preferred Scenario

Direction pre.  post- 100%
1981 1981 via SLS

Flooding - Number of  All Nechako at Days per Low 5.3 2.6 31.0

days where flow Vanderhoof  year

exceeds 550 m?¥s

Flushing flows — All Nechako at Days Per High 15.2 7.7 46.8
number of days where Vanderhoof  Year

flow exceeds 468 m3/s
Salmon - Average daily Jul 1- Nechako at m3/s High 229 176 291

flow Sep 30 Vanderhoof
Caribou - Days where May 1 Nechako Daysper Low 48.7 384  ???
reservoir elevationis - Jun Reservoir year
less than 852 m 30
-~ 4 S GEF INVOLVED NECHAKO

o
4 M

PM values calculated as aveﬁ'ge oyer all years of re : MY S J&» ;'f" |
Valuespfesented use interim PM§; &?@’wﬂféct to chané’e cﬂ{ﬂ’ﬂ*
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Objective: Maximize access to boat
docks and launches

Interim PM — Average reservoir
elevation March to October
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Nechako Reservoir Elevation
Boat Docks and Launches - Comparison
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Nechako Reservoir Elevation
Boat Docks and Launches
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Sample Consequences Table

Performance Measure Period Location Units Preferred Scenario

Direction p.a.  post- 100%
1981 1981 via SLS

Flooding - Number of All Nechako at  Days per Low 5.3 2.6 31.0
days where flow exceeds Vanderhoof year
550 m%s
Flushing flows — number All Nechako at  Days Per High 15.2 7.7 46.8
of days where flow Vanderhoof Year
exceeds 468 m¥/s
Salmon - Average daily  Jul1-  Nechako at m¥s High 229 176 291
flow Sep 30 Vanderhoof
Caribou - Days where May 1 - Nechako Days per Low 48.7 38.4 ?7?7?
reservoir elevation is less Jun 30 Reservoir year
than 852 m
Boat access - Average Mar 1- Nechako m High 851.7 851.7 ?7??
reservoir elevation Oct 31 Reservoir

- 4 ¥ GET INVOLVED NECHAKO
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Objective: Maximize RT power
generation

Interim PM — Average daily flow at
Kemano Powerhouse
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Kemano Powerhouse
Power Generation — Pre-1981
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Kemano Powerhouse
Power Generation — Post-1981
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Kemano Powerhouse
Power Generation — Comparison
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Kemano Powerhouse
Power Generation
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Sample Consequences Table

Performance Measure Period Location Units Preferred Scenario

Direction p.a.  post- 100%
1981 1981 via SLS

Flooding - Number of All Nechako at  Days per Low 5.3 2.6 31.0

days where flow exceeds Vanderhoof year

550 m%s

Flushing flows — number All Nechako at  Days Per High 15.2 7.7 46.8

of days where flow Vanderhoof Year

exceeds 468 m¥/s

Salmon - Average daily  Jul1-  Nechako at m¥s High 229 176 291

flow Sep 30 Vanderhoof

Caribou - Days where May 1 - Nechako Days per Low 48.7 38.4 ?7?7?

reservoir elevation is less Jun 30 Reservoir year

than 852 m

Boat access - Average Mar 1 - Nechako m High 851.7 851.7 ?7?7?

reservoir elevation Oct 31 Reservoir

Power Generation - All Kemano m¥s High 86.4 118 0.00

Average dallv flow Powerhouse
PMSatte ’

- | — . » ﬂm-"‘:‘ ; :.
Values®fesented use interim PM anﬂ@@dkct to change mﬁnm 7 i

Flow $penar|o'§'are fd)q,ﬂmgns;ﬁatlon purposes aﬁj,jn@mtended as a fuw{m&gonal r&gtme



Sample Consequences Table
Low inflow years

Performance Measure Period Location Units Preferred Scenario

Direction pre. post- 100%
1981 1981 via SLS

Flooding - Number of All Nechako at  Days per Low 0 0 40
days where flow exceeds Vanderhoof year

550 m¥/s

Flushing flows — number  All Nechako at  Days Per High 0 0 54
of days where flow Vanderhoof Year

exceeds 468 m3/s

Salmon - Average daily Jull-  Nechako at m3/s High 110 168 257
flow Sep 30 Vanderhoof

Caribou - Days where May 1 - Nechako Days per Low 58 53 ?7?7?
reservoir elevation is less Jun 30 Reservoir year

than 852 m

Boat access - Average Mar 1 - Nechako m High 851.9 851.4 ?7?7?
reservoir elevation Oct 31 Reservoir

Power Generation - All Kemano m¥s High 71 111 0

Average da|Iy flow Powerhouse
ValUe€ ) ' . ' 0 bRy TN T
Values®fesented use interim PM anﬂ@@ﬁﬂféct to chané’e uﬁn’"'

I‘|"

—
Flow spenano‘?‘are fd)q,ﬁmgns;ﬁatlon purposes aﬁjdn@mtended as a fu‘qu{g@&gonal regime



Sample Consequences Table
High inflow years

Performance Measure Period Location Units Preferred Scenario

Direction pre- post- 100%
1981 1981 via SLS

Flooding - Number of All Nechako at  Days per Low 45 60 109
days where flow exceeds Vanderhoof year

550 m%s

Flushing flows — number All Nechako at  Days Per High 62.5 98 119
of days where flow Vanderhoof Year

exceeds 468 m¥/s

Salmon - Average daily Jull- Nechako at m¥s High 300 476 637
flow Sep 30 Vanderhoof

Caribou - Days where May 1 - Nechako Days per Low 53 27 27?7
reservoir elevation is less Jun 30 Reservoir year

than 852 m

Boat access - Average Mar 1 - Nechako m High 852.0 852.5 ?7?7?
reservoir elevation Oct 31 Reservoir

Power Generation - All Kemano m¥s High 83 119 0

Average dally flow Powerhouse
Value ‘ ' . ' LSS aaEs 3&&
Values®fesented use interim PM anﬂ@@ﬁﬂféct to chané’e uﬁn’"'

I‘|"

—
Flow spenano‘?‘are fd)q,ﬁmgns;ﬁatlon purposes aﬁjdn@mtended as a fu‘qu{g@&gonal regime.



Sample Consequences Table -
Discussion

Performance Period Location Units Preferred Scenario 600
Measure Direction Q

Pre- Post- 100% 't

1981 1981 via SLS §4oo

g

Flooding - Number  All Nechako at Days Low 53 26 310 g
of days where flow Vanderhoof per & 200
exceeds 550 m¥s year g
Flushing flows — All  Nechako at Days High 15.2 7.7 46.8 °
number Of days VanderhOOf Per qan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec
where flow exceeds Year
468 m?¥s
Salmon - Average  Jul 1- Nechakoat m3s High 229 176 291 E ss30
daily flow Sep 30Vanderhoof 8
Caribou - Days May 1 Nechako Days Low 48.7 384 ??? ﬁ 8520
where reservoir -Jun Reservoir per g
elevation is less 30 year g
than 852 m 1 8510
Boat access - Mar 1 Nechako m High  851.7 851.7 ??? &
Average reservoir -Oct Reservoir - 6500
elevation N 31 . .Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Power Generation-  All Kemano m3/s High 86.4 118 0.00
Average daily flow Powerhous — Pre1981 — Post 1981

PM values calculated as ave

Valuespresented use interim PMS, L
Flow scenano‘?‘are foq,ﬁgmnsj;;atlon purposes and nggintended as a fuw&gagggonal

ge o

r aII years of record
ect to change o ot
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