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Resource Characteristic Specific Measure Management Action Strength [Direction |Confidence [Rationale: Strength & Direction Rationale: Confidence Recommendations
Electric generation (ene Spring HFEs < 45,000 cfs in March or Negati
ec |c'g n fon (energy MWh generated/year pl'l' g cst re Moderate egative High Bypass Amount of bypass and its cost can be measured
production) April Effect
Electric generation (ener; Proactive Spring HFEs < 45,000 cfs in Negative A .
g ( 8y MWh generated/year . pring Weak & High Bypasses less water Amount of bypass and its cost can be measured
production) April, May, or June Effect
Electric generation (ene Fall HFEs < 45,000 cfs in October o Negati
ec |c'g n fon (energy MWh generated/year crsin e r Moderate egative High Bypass Amount of bypass and its cost can be measured
production) November Effect
Electric generation (ene Negati Evaluate whether extended duration HFEs result i
ec Ic,g n fon (energy MWh generated/year Fall HFEs > 96-hr duration Strong egative High Bypasses more water Amount of bypass and its cost can be measured valuate whether ex X Y I,n . ,S esuitin
production) Effect larger and longer-lasting sandbars in critical reaches
Electri ti D t affect th t of electrical ti
ectric genera ion (energy MWh generated/year Trout management flows Weak No Effect |High oes not affect the amount of electrical generation (no
production) bypass)
Electric generation (ene Does not affect the amount of electrical generation (no
ec Ic,g n fon (energy MWh generated/year Macroinvertebrate production flows |Weak No Effect |High N ¢ un ctrical ge fon (
production) bypass)
Electri ti
przcdlrjlcctig::)era fon (energy MWh generated/year Humpback chub translocation Weak No Effect [High No effect to power production
Electric generation (ene Mechanical removal of rainbow trout
ec Ic,g n fon (energy MWh generated/year chanicalremoval of rainbow trou Weak No Effect |High No effect to power production
production) from LCR reach
Electric generation (energy Mechanical removal of invasive fish . .
N MWh generated/year R Weak No Effect [High No effect to power production
production) species
Electric generation (ene Larval humpback chub head-start
ec Ic,g n fon (energy MWh generated/year valhumppoack chu sta Weak No Effect |High No effect to power production
production) program
Electri ti
przcdlrjlcctig::)era fon (energy MWh generated/year Riparian vegetation restoration Weak No Effect [High No effect to power production
Spring HFEs < 45,000 cfs in March or Amount of bypass and costs associated with movi
Electric generation (energy value) Market Price/MWh generated/year pl'l' g cst re Weak No Effect [High Bypass, moves water to an off-peak power month un P ne cos sod Wi Ving
April water between months can be measured
. . X Proactive Spring HFEs < 45,000 cfs in X Bypasses less water, moves water to an off-peak power [Amount of bypass and costs associated with moving
Electric generation (energy value) Market Price/MWh generated/year . Weak No Effect |High
April, May, or June month water between months can be measured
Fall HFEs < 45,000 cfs in October o Amount of bypass and costs associated with movi
Electric generation (energy value) Market Price/MWh generated/year crsin e r Weak No Effect [High Bypass, moves water to an off-peak power month un P ne cos sod Wi Ving
November water between months can be measured
Bypasses mo ater, moves water to an off-peak Amount of bypass and costs associated with movi Evaluate whether extended duration HFEs result i
Electric generation (energy value) Market Price/MWh generated/year |Fall HFEs > 96-hr duration Weak No Effect |High P re water, moves water P un VP ne cos soct Wi ving valuate whether ex X urati ,n . ,S esuitin
power month water between months can be measured larger and longer-lasting sandbars in critical reaches
Depends on how TMFs are designed. Could be done in Design TMFs that are increase power value during the
Electric generation (energy value) Market Price/MWh generated/year |Trout management flows Unknown |Unknown |Medium coincidence to power production or could be Depends on how TMFs are designed. resiribed release P s
deleterious to power production. P )
Depends on how experiment is designed. Currently, the Design Bug Flows that increase power value during the
Electric generation (energy value) Market Price/MWh generated/year |Macroinvertebrate production flows [Weak Unknown |Medium design would increase weekday capacity which would  [Depends on how Bug Flows are designed. resiribedgrelease P s
increase energy value. P )
Electric generation (energy value) Market Price/MWh generated/year |Humpback chub translocation Weak No Effect |High No effect to power production
Mechanical removal of rainbow trout
Electric generation (energy value) Market Price/MWh generated/year chanicairemoval of rainbow trou Weak No Effect [High No effect to power production
from LCR reach
. . . Mechanical removal of invasive fish . .
Electric generation (energy value) Market Price/MWh generated/year species Weak No Effect |High No effect to power production
Larval humpback chub head-start
Electric generation (energy value) Market Price/MWh generated/year pro\;ran? phack chu sta Weak No Effect [High No effect to power production
Electric generation (energy value) Market Price/MWh generated/year |Riparian vegetation restoration Weak No Effect |High No effect to power production
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Marketable Mw/peak power month

Spring HFEs < 45,000 cfs in March or

Water is not moved from peak power months to cover

Electric generation (capacit Weak No Effect |High
ectric generation (capacity) (Jul/Aug) April e HFEs
Marketable M eak power month |Proactive Spring HFEs < 45,000 cfs i Water is not moved from peak power months to cover
Electric generation (capacity) ar w/p powe " ,C Ve Spring csin Weak No Effect [High erisn oV P power cove
(Jul/Aug) April, May, or June HFEs
. . R Marketable Mw/peak power month |Fall HFEs < 45,000 cfs in October or X Water is not moved from peak power months to cover
Electric generation (capacity) Weak No Effect |High
(Jul/Aug) November HFEs
Marketable Mw/peak power month Water is not moved from peak power months to cover
Electric generation (capacity) ar wip powe Fall HFEs > 96-hr duration Weak No Effect [High erisn oV P power cove
(Jul/Aug) HFEs
Depends on how TMFs are designed. Could be done in X . X
. . . Marketable Mw/peak power month o R . Design TMFs that are increase power value during the
Electric generation (capacity) Trout management flows Unknown |[Unknown |Low coincidence to power production or could be Depends on how TMFs are designed. .
(Jul/Aug) X i prescribed release.
deleterious to power production.
Marketable M eak power month Positive Depends on how experiment is designed. Currently, the . Design Bug Flows that increa: ekday capacit
Electric generation (capacity) ar w/p powe Macroinvertebrate production flows |Moderate SV High EP,e son ,W xper! I |gn' . v Depends on how Bug Flows are designed. © '|g ug rlow R increase we ¥ capacity
(Jul/Aug) Effect design would increase weekday capacity. during the prescribed release.
Marketable Mw/peak power month
Electric generation (capacity) (ul/Aug) /p P Humpback chub translocation Weak No Effect |High No effect to power production
Marketable Mw/peak power month |Mechanical removal of rainbow trout
Electric generation (capacity) (J:]I;Aug) w/p powe fro:w LCIIRC reaech v rainbow trou Weak No Effect [High No effect to power production
. . R Marketable Mw/peak power month |Mechanical removal of invasive fish X .
Electric generation (capacity) . Weak No Effect |High No effect to power production
(Jul/Aug) species
Marketable Mw/peak power month |Larval humpback chub head-start
Electric generation (capacity) ar wip powe val humppoack chu s Weak No Effect [High No effect to power production
(Jul/Aug) program
. . R Marketable Mw/peak power month |Mechanical removal of invasive fish X .
Electric generation (capacity) . Weak No Effect |High No effect to power production
(Jul/Aug) species
Electric generation (capacity) Capital investmenF ($) in new ‘ SpriAng HFEs < 45,000 cfs in March or Weak No Effect |High Water is not moved from peak power months to cover
powerplant capacity construction April HFEs
Electric generation (capacity) Capital investmenF ($) in new ‘ Pro?ctive Spring HFEs < 45,000 cfs in Weak No Effect |High Water is not moved from peak power months to cover
powerplant capacity construction April, May, or June HFEs
Electric generation (capacity) Capital investmenF ($) in new ‘ Fall HFEs < 45,000 cfs in October or Weak No Effect |High Water is not moved from peak power months to cover
powerplant capacity construction November HFEs
Capital i t t i Water i t d f k ths t
Electric generation (capacity) apitalinves menA (3)in new X Fall HFEs > 96-hr duration Weak No Effect [High aterls not moved from peak power months to cover
powerplant capacity construction HFEs
Depends on how TMFs are designed. Could be done in
. . . Capital investment ($) in new e‘pe‘ s onhow y '|g ou net . Design TMFs that are increase capacity during the
Electric generation (capacity) X X Trout management flows Unknown [Unknown |Low coincidence to power production or could be Depends on how TMFs are designed. X
powerplant capacity construction . . prescribed release.
deleterious to power production.
Capital i t t(S)i Positi D d h i t is designed. C tly, th Design Bug Fl thati kd it
Electric generation (capacity) apialinves menA (3)in new X Macroinvertebrate production flows |Moderate osttive High ep?" son 9W experiment IS e5|gnfe urrently, the Depends on how Bug Flows are designed. esA|gn 8 OWS, at Increase weekday capacity
powerplant capacity construction Effect design would increase weekday capacity. during the prescribed release.
. . . Capital investment ($) in new . . .
Electric generation (capacity) X X Humpback chub translocation Weak No Effect [High No effect to power production
powerplant capacity construction
Capital i t t(S)i Mechanical | of rainbow trout
Electric generation (capacity) apialinves menA (3)in new X echanicalremoval of rainbow trou Weak No Effect [High No effect to power production
powerplant capacity construction from LCR reach
Capital i t t(S)i Mechanical lofi ive fish
Electric generation (capacity) apialinves menA (3)in new X ecA anicalremovat ot nvasive tis Weak No Effect [High No effect to power production
powerplant capacity construction species
Capital i t t(S)i L I'h back chub head-start
Electric generation (capacity) apitalinves menA (3)in new X arval humpback chub head-star Weak No Effect [High No effect to power production
powerplant capacity construction program
Capital i t t(S)i Mechanical lofi ive fish
Electric generation (capacity) apital investment () in new echanicalremoval ot invasive Tis Weak No Effect [High No effect to power production

powerplant capacity construction

species
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Load following canabilit Annual MW available above/below  [Spring HFEs < 45,000 cfs in March or Moderate Negative High Bypass. moves water to an off-peak power month Amount of bypass and costs associated with moving
g cap v WAPA customer demand April Effect 8 Ypass, P P water between months can be measured
Load following capability Annual MW available above/below Pro?ctive Spring HFEs < 45,000 cfs in Weak Negative High Bypasses less water, moves water to an off-peak power |Amount of bypass and costs associated with moving
WAPA customer demand April, May, or June Effect month water between months can be measured
. - Annual MW available above/below  [Fall HFEs < 45,000 cfs in October or Negative | . Amount of bypass and costs associated with moving
Load following capabilit Moderate High Bypass, moves water to an off-peak power month
Wing capability WAPA customer demand November ° Effect '8 P vesw P pow water between months can be measured
Annual MW available above/bel Negati Bypasses mo ater, moves water to an off-peak Amount of bypass and costs associated with movi Evaluate whether extended duration HFEs result i
Load following capability nu varlable ve/below Fall HFEs > 96-hr duration Moderate cgative High P re water, moves water P un VP necos c Wi ving valuate whe X X urati ,n . esuitin
WAPA customer demand Effect power month water between months can be measured larger and longer-lasting sandbars in critical reaches
. Depends on how TMFs are designed. Could be done in X . X
. - Annual MW available above/below o R . Design TMFs that are increase power value during the
Load following capability Trout management flows Unknown [Unknown |Low coincidence to power production or could be Depends on how TMFs are designed. .
WAPA customer demand . . prescribed release.
deleterious to power production.
Annual MW available above/bel Positive Depends on how experiment is designed. Currently, the . Design Bug Flows that increa: ekday capacit
Load following capability nu varlable ve/below Macroinvertebrate production flows |Weak SV High EP,e son ,W xper! I |gn' . v Depends on how Bug Flows are designed. © '|g ug rlow R increase we ¥ capacity
WAPA customer demand Effect design would increase weekday capacity. during the prescribed release.
Annual MW available above/below
Load following capabilit Humpback chub translocatio Weak No Effect |High No effect to power productio
wing capability WAPA customer demand umpback chu cation c igl ct to power production
Annual MW available above/below |Mechanical removal of rainbow trout
Load following capabilit Weak No Effect |High No effect to power productio
Wing capability WAPA customer demand from LCR reach ¢ '8 etrec power production
Annual MW available above/bel Mechanical removal of invasive fish
Load following capability nu varlable ve/below C, lcalremov (nvasive i Weak No Effect |High No effect to power production
WAPA customer demand species
Annual MW available above/bel Larval humpback chub head-start
Load following capability nu varlable ve/below val humpback chu Weak No Effect |High No effect to power production
WAPA customer demand program
Annual MW available above/bel Mechanical removal of invasive fish
Load following capability nu varlable ve/below C, lcalremov (nvasive i Weak No Effect |High No effect to power production
WAPA customer demand species
Changes in emissions to compensate
for energy losses resulting from
. or ene g,y s R uiting Spring HFEs < 45,000 cfs in March or Negative . Amount of bypass and water moved between months
Emissions changes in operations at Glen Canyon . Weak Medium Bypass, moves water to an off-peak power month
April Effect can be measured
Dam (tons of CO2, SO2 and NOX
emissions/year)
Changes in emissions to compensate
f | Iting f
L or e"ergy osses r-esu Ing from Proactive Spring HFEs < 45,000 cfs in Negative . Bypasses less water, moves water to an off-peak power [Amount of bypass and water moved between months
Emissions changes in operations at Glen Canyon Aoril. Mav. or June Weak Effect Medium month can be measured
Dam (tons of CO2, SO2 and NOX pril, May,
emissions/year)
Changes in emissions to compensate
for energy losses resulting from
. or ene g,y s R uiting Fall HFEs < 45,000 cfs in October or Negative . Amount of bypass and water moved between months
Emissions changes in operations at Glen Canyon Weak Medium Bypass, moves water to an off-peak power month
November Effect can be measured
Dam (tons of CO2, SO2 and NOX
emissions/year)
Changes in emissions to compensate
f | Iting f
L or e"ergy osses r-esu Ing from . Negative . Bypasses more water, moves water to an off-peak Amount of bypass and water moved between months  |Evaluate whether extended duration HFEs result in
Emissions changes in operations at Glen Canyon|Fall HFEs > 96-hr duration Moderate Medium X R
Effect power month can be measured larger and longer-lasting sandbars in critical reaches

Dam (tons of CO2, SO2 and NOX
emissions/year)
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Emissions

Changes in emissions to compensate
for energy losses resulting from
changes in operations at Glen Canyon
Dam (tons of CO2, SO2 and NOX
emissions/year)

Trout management flows

Unknown

Unknown

High

Depends on how TMFs are designed. Could be done in
coincidence to power production or could be
deleterious to power production.

Depends on how TMFs are designed.

Design TMFs that are increase capacity during the
prescribed release.

Emissions

Changes in emissions to compensate
for energy losses resulting from
changes in operations at Glen Canyon
Dam (tons of CO2, SO2 and NOX
emissions/year)

Macroinvertebrate production flows

Weak

Positive
Effect

High

Depends on how experiment is designed. Currently, the
design would increase weekday capacity.

Depends on how Bug Flows are designed.

Design Bug Flows that increase weekday capacity
during the prescribed release.

Emissions

Changes in emissions to compensate
for energy losses resulting from
changes in operations at Glen Canyon
Dam (tons of CO2, SO2 and NOX
emissions/year)

Humpback chub translocation

Weak

No Effect

High

No effect to power production

Emissions

Changes in emissions to compensate
for energy losses resulting from
changes in operations at Glen Canyon
Dam (tons of CO2, SO2 and NOX
emissions/year)

Mechanical removal of rainbow trout
from LCR reach

Weak

No Effect

High

No effect to power production

Emissions

Changes in emissions to compensate
for energy losses resulting from
changes in operations at Glen Canyon
Dam (tons of CO2, SO2 and NOX
emissions/year)

Mechanical removal of invasive fish
species

Weak

No Effect

High

No effect to power production

Emissions

Changes in emissions to compensate
for energy losses resulting from
changes in operations at Glen Canyon
Dam (tons of CO2, SO2 and NOX
emissions/year)

Larval humpback chub head-start
program

Weak

No Effect

High

No effect to power production

Emissions

Changes in emissions to compensate
for energy losses resulting from
changes in operations at Glen Canyon
Dam (tons of CO2, SO2 and NOX
emissions/year)

Mechanical removal of invasive fish
species

Weak

No Effect

High

No effect to power production

Net firming purchases

$/year (distinguish between
hydrology and operational changes)

Spring HFEs < 45,000 cfs in March or
April

Moderate

Negative
Effect

High

Bypass, moves water to an off-peak power month

Amount of bypass and costs associated with moving
water between months can be measured

Net firming purchases

$/year (distinguish between
hydrology and operational changes)

Proactive Spring HFEs < 45,000 cfs in
April, May, or June

Weak

Negative
Effect

High

Bypasses less water, moves water to an off-peak power
month

Amount of bypass and costs associated with moving
water between months can be measured

Net firming purchases

$/year (distinguish between
hydrology and operational changes)

Fall HFEs < 45,000 cfs in October or
November

Moderate

Negative
Effect

High

Bypass, moves water to an off-peak power month

Amount of bypass and costs associated with moving
water between months can be measured

Net firming purchases

$/year (distinguish between
hydrology and operational changes)

Fall HFEs > 96-hr duration

Moderate

Negative
Effect

High

Bypasses more water, moves water to an off-peak
power month

Amount of bypass and costs associated with moving
water between months can be measured

Evaluate whether extended duration HFEs result in
larger and longer-lasting sandbars in critical reaches

Net firming purchases

$/year (distinguish between
hydrology and operational changes)

Trout management flows

Unknown

Unknown

Low

Depends on how TMFs are designed. Could be done in
coincidence to power production or could be
deleterious to power production.

Depends on how TMFs are designed.

Design TMFs that are increase capacity during the
prescribed release.
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ear (distinguish between Positive Depends on how experiment is designed. Currently, the . Design Bug Flows that increa: ekday capacit
Net firming purchases S/year (distingui e.w © Macroinvertebrate production flows |Moderate StV High EP,e s on ,W xper! I |gn' Y v Depends on how Bug Flows are designed. © '|g 18 W‘ increase we ¥ capacity
hydrology and operational changes) Effect design would increase weekday capacity. during the prescribed release.
ear (distinguish between
Net firming purchases S/year (distingui e.w © Humpback chub translocation Weak No Effect |High No effect to power production
hydrology and operational changes)
ear (distinguish between Mechanical removal of rainbow trout
Net firming purchases S/year (distingui e.w © chanical remov rainbow trou Weak No Effect |High No effect to power production
hydrology and operational changes) |from LCR reach
ear (distinguish between Mechanical removal of invasive fish
Net firming purchases S/year (distingui e.w © c, cal remov invastve i Weak No Effect |High No effect to power production
hydrology and operational changes) [species
ear (distinguish between Larval humpback chub head-start
Net firming purchases S/year (distingui e.w © val humpback chu s Weak No Effect |High No effect to power production
hydrology and operational changes) |program
ear (distinguish between Mechanical removal of invasive fish
Net firming purchases S/year (distingui e.w © c, cal remov invastve i Weak No Effect |High No effect to power production
hydrology and operational changes) [species
. X Spring HFEs < 45,000 cfs in March or Negative X Use of the bypass tubes results in accelerated wear of
Hydro-mechanical e ment ear (O/M and replacement Weak High
ydro-mechanical equipme s/year (0/ placement) April Effect '8 the bypass tube coatings and valves.
. . Proactive Spring HFEs < 45,000 cfs in Negative |, . Use of the bypass tubes results in accelerated wear of
Hydro- h | t O/M and repl t Weak High
yero-mechanical equipmen $/year (0/M and replacement) April, May, or June ea Effect s the bypass tube coatings and valves.
Hvdro-mechanical equioment $/year (O/M and replacement) Fall HFEs < 45,000 cfs in October or Weak Negative High Use of the bypass tubes results in accelerated wear of
v quip v P November Effect 8 the bypass tube coatings and valves.
Negati Use of the b tub Itsi lerated f Evaluate wheth tended duration HFE Iti
Hydro-mechanical equipment $/year (O/M and replacement) Fall HFEs > 96-hr duration Weak egative High se ot the bypass tu 'es results In accelerated wear o valuate whether ex ?n ed dura |¢?n . ,S resuitin
Effect the bypass tube coatings and valves. larger and longer-lasting sandbars in critical reaches
No anticipated effect to hydro-mechanical ipment  [Flows fall within range of normal power operations,
Hydro-mechanical equipment $/year (O/M and replacement) Trout management flows Weak No Effect |High cip: ctrony chanical equipmen ws W I_ rang power op ons
beyond would not require bypass
No anticipated effect to hydro-mechanical equipment |Flows fall within range of normal power operations,
Hydro-mechanical equipment $/year (O/M and replacement) Macroinvertebrate production flows |Weak No Effect |High P v quip . & P P
beyond would not require bypass
No anticipated effect to hydro-mechanical ipment  [Flows fall within range of normal power operations,
Hydro-mechanical equipment $/year (O/M and replacement) Humpback chub translocation Weak No Effect |High cip: ctrony chanical equipmen ws W I_ rang power op 'ons
beyond would not require bypass
Mechanical removal of rainbow trout No anticipated effect to hydro-mechanical equipment |Flows fall within range of normal power operations,
Hydro-mechanical equipment $/year (O/M and replacement) Weak No Effect |High P v quip . & P P
from LCR reach beyond would not require bypass
Mechanical removal of invasive fish No anticipated effect to hydro-mechanical ipment  [Flows fall within range of normal power operations,
Hydro-mechanical equipment $/year (O/M and replacement) C, cal remov invastve i Weak No Effect [High cip: ctrony chanical equipmen ws W I_ rang power op ons
species beyond would not require bypass
Larval humpback chub head-start No anticipated effect to hydro-mechanical equipment |Flows fall within range of normal power operations,
Hydro-mechanical equipment $/year (O/M and replacement) P Weak No Effect |High P v quip . & P P
program beyond would not require bypass
Mechanical removal of invasive fish No anticipated effect to hydro-mechanical ipment  [Flows fall within range of normal power operations,
Hydro-mechanical equipment $/year (O/M and replacement) chanical remov invastve i Weak No Effect [High cip: ctrony chanical equipmen ws within rang power op ons

species

beyond

would not require bypass
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