
PSfe(-E24

Role of Hydropower to Meet Regional requirernr -.T.s

+ Hydropower resources provide unique system benefits to support system needs in Califorrua and
the Northwest

System Benefit Hydropower Capaboitles Value Over Time

Capacity for
Resource
Adequacy

• Hydropower ptovides stgrubcant RA capacity through its maximum
expected generaton (CA) cr sustained peaking capabikly (NW)

• RA will be 'Valli), valuable across
the planning horizon

Carbon Free
Energy

Reserves and
Flexibility

Hydropower's carbon-hoe energy comes at tow-cost meteor any new
transmasion needs or development nee
Hychp energy also proncres the fnancial benefit of avacing natural gas
fuel costs
HYdr0 provides a zerpernissions source of ancillary serince5 (Spin.
regulator, etc (and ramping capabikbes to integrate ratable renewable
energy
FtehbOty may change as a funceon of time of year and water availability

Essential
Reliability
Services (ERS)

Hydlta alSO prOVsleS key reliabdity sereceS (reactive power. inertia
bfackstad.etc.t. inctucling scene that cannot currently be minded by
asynchfonousgeneratots

• Caton-tree energy veil be
increasingly valuable to both CA
and the NW as cleari energy policy
targets become triple stringent

• Renewable integration value Mt
be Increasingly valuable though
belongs can provide some gimlet
services
ERS veli be Increasingly
valuable as other synchronous
genetalors retire
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Lower Snake River Dams

+ The lower snake river dams:
• Are - 10% of the Northwest regional hydropower capauty
• Provide relatively tow-cost and flexible carbon free power

Plart

Lower Granite

NarneplateCepaLity
IP/Mr

50 -year Forecasted
Costs**
(real 2022 VIV1Whi

930 S2260
Little Goose 930 515.71

.Lower Monumental 930 512.58

Ice Harbor 693 515.84

TOW

• Itain•plite
0.40.11 COP
HPA.Mil•pp.

Delobeml.w. prelleavor.1.101Aebsrep

Gap. prooPeci ey
VoCRCO OS

irelude;matie,e94.D..PS*E50$1.1. an3,411 • .104111
Watit4 COM
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Comparison to the recent NWEC study
• The Northwest Energy Coalition study incorrectly describes the

nameplate capacity of the four lower Snake River dams as 1,000
MW, when in fact, the capacity is more than 2,000 MW.

• Although output averages at 1.000 MW, the region draws on the nameplate
capacity of 2.0001NY/often to avod power shortages. such as during heat waves
Or cold snaps.

The NWEC study understates the benefits that the four lower Snake
River dams provide in terms of grid stability —the services required
to keep the lights on.

• For example, Bonneville is required to keep reserve power to avoid blackouts if a
generator trips offline (this is not hypakiti‘.1 - it happens). PSK-E37

• Obtaining tnese services would add to the cost of lei:facing the output olive
darns, which is not °nictitate.) in the NWEC study.

Baseline for the NWEC study assumes that Bonneville purchases 300
MW from the market to provide firm power.

• By statute, Bonnevile relies on the federal hydrosystem to provde fern power to
os public power Clttt.iltt pc"-E35

• BPA typically purchases ittalket power when the hydrosystem can't produce
enough to serve Its customers during ethergencNs

(wt.,. (Olflrvriy

PS11-E14

PSN(-E33

PSM(-E31

Placebo der for graphic
showing capacity of four
Lower Snake River dams
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Important note about dam output
• By law, Bonneville can only provide firm sales of electricity (reliable

energy that is available at all times) to its public power customers.

• That means the agency can only commit to providing the amount of
electricity produced from a low water year, because that's the only
amount of electricity that can be assured — high water years provide a
"bonus," or surplus.

• If Bonneville committed to providing the amount of electricity
produced from an average or high water year, there would be a power
shortage during low water years.

• During extremely low water years, or during emergencies such as cold
or heat snaps, Bonneville purchases power on the market to avoid a
Power shortage. PSM(-E38

• During average or high water years, Bonneville sells the surplus on the
secondary market to help keep public power rates low.

PSW -EIT

PSn(-E28
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Assumptions, or "dials" in the modeling

ILL
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E enter Study APP...tt Imps. on Beene Replacement
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Study Teats • 2025 through 20.25.includng fuel sore foretaste and dechreng renesable • storage costs

• Aggress.. OR•WA tegimation reflected inducing coal retirements • carbon Pricing
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Two clean energy scenarios — both consider emerging tech availability
and the increased electricity use from decreased fossil fuels on the grid
+ Scenario 1: 100% Clean

Retail Sales (S1)
• 100,4, of blat saies met min

clean energy by 2045. -8$%
carton rear-eon

• Ekisinessiasnssual load growth
• Can be achieved using cosling

100IUIC technologies

+ Scenario 2: Deep
Decarbonization

• Zero carton ern salons remain
in 2045

• High eiednecation load grOwtri
Consistent ugh econompeelde
carton abatement scenarios

• Einergag technologies are key
to meeting higher %dna'
retiabley needs ...4h Carbon -

free power

Ti
(nemy-Erni...SY foododiks

Electric Load Growth and Carbon Emissions
• 10.0.4n14.1141.. •0.,

Mood traen..10,04 P.O Dinned WIN) Cabin Imbue. (MUT COI)
e

ISO

foe

so

todby

s

10
IS
10

1010

Emerging Technologies Corside ed

15/11555we..551,./1.51 .5051.2/1,5r5
ISPI.o. Oki...ra novo olkossreennp.rn

........ro.....-.1,,mme..
(Ws .., COO, ,15, WO 4, emt,.WhIe1• 'on. 1...1,....,.../.Y. t2/...11.1, • /10.5,1,..5155
015,51/11/6

arlrea

5.551515.015111111.9“15,1150/.....1.1.41155,1a,,,,,,, clerew,J,
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P5M(-E20

Scenario 1: 100% clean retail sales to replace lower Snake River dams

+ Capacity replaced with dual fuel natural gas + hydrogen turbines
+ Energy replaced by wind and net imports

1045C5weAr Z546 04....en 3055 Cost ton•a5•5
CMTI ni2504

•••••

••• Poo Kw • •••••••
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1410
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Scenario 2: deep carbonization (baseline technologies)
to replace lower Snake River dams

+ Capacity replaced with dual fuel natural gas • hydrogen turbines. energy efficiency, and energy
storage

+ Energy rep,aced by wind, reduced exports, energy efficiency, and increased hydrogen generation

.6 WM G.nenw. Ce...nus.
eArnwe
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.01
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Across all scenarios: replacing four Lower Snake River dams capacity

+ Capacity replacement for additional scenarios and years Is shown below:
• SCOn0f10 1 (100% Clean Resell Sales 21124 LSR Clam renewed sm.. le seen.* I. bpi ..1h45$ WI newt. pas ••

110009en tu10-1,0 repixement on 2025
• Scene.° 2b lOeep Diecedsonizobon.Intotping Techatdogienef vnee rude. reactors 'apiece t.SR capacity and

...SW +WeedOt seasonal sena pas.
- See...02e (Deep beadsonicalied. No Naw Combusbon) very Mph tep acernenl need as vIld and solar done *10000 10

tepseco 1.50 den, lens cepa°. and Pro-eatbon 05009 0500.
1.0...0•04
1.0110200. WPMIC*1

11,

• ••••••••••••

10
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All scenarios show large levels of new resource additions
2035 Resource Adchtions
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Even before we consider taking out the four lower Snake River dams...

• Regional policy requirements and legislation to reduce
emissions is removing resources fossil fuel resources from
the grid. This is happening now.

• Consequently, with retiring coal and gas plants, the region
is already facing resource adequacy issues.

• Loss of the four lower Snake River dams, or reductions in
their flexibility, while there are still fossil fuel generators on
the grid will increase the timeframe and costs associated
with shifting to a carbon -free electricity sector.

Of C I tJUI..3! 101A rkt•rt,..,

Placeholder for
graphic showing
coal retirements
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Cost of carbon reductions
• Significant carbon reductions are possible at modest cost
• Cost to reach zero emissions depends on technologies available
• Achieving 100% carbon-free energy is the hard part — especially the last bit
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Increased costs and requirement for resources
RESOLVE model determines replacement needs and cost by optimizing regional
requirements with the dams, and then again without the dams

• The model does not consider essential reliability services for the transmission
grid, such as voltage, reactive power, inertia, black start, etc.

The RESOLVE model shows that, without the four lower Snake River dams, the
region will experience increased costs and Increased requirement for resources.
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The cost of replacing power
• Replacing the greenhouse gas-free energy, capacity, and operational benefits of the dams requires investment

in new resources at increased total system costs
• Cost differences between scenarios driven by 2045 greenhouse gas.P5m(-E26rgy replacement and the availability of

"clean firm" emerging technologies
• Costs are expected to fall on Bonneville Power Administration's public power customers

• Could increase pubic power costs by 8% (best case scenario with emerging tech) to 65%
• Could raise residential electricity costs by -5100 -850 per year
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Land use considerations

Replacing the lost power with new solar-power
resources would require roughly X acres (about X square
miles) of land. RSM(-E36

Such a large build out of solar capacity would likely result
in additionai, but currently unknown impacts to natural
and cultural resources, which may include vegetation,
wildlife habitat, archeological resources, and traditional
cultural properties (such as sites or land features that are
important to tribes).
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Conclusion and summary
• The study considers two important factors in replacing power from the four

lower Snake River dams:
• Power must provide firm capacity (reliable energy that is available at all times) to

avoid power shortages
• Power must be free of greenhouse gasses to meet regional carbon pokcies

• Policies and laws to decarbonize the region will increase electricity use
(electric cars, replacing gas appliances, etc.)

• Acquiring replacement resources could require building renewable resources
at an unrealistic level.

• This would also require building transmission tc bring the power from new
resources to utilities

• Replacing the dams comes at a substantial cost for new resource replacement
• This would have a meaningful impact on the rates of Bonneville Power

Administration's public power customers.

• The availability of emerging technology is a factor in achieving replacement
recourses that are free of greenhouse gasses.
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Thank you slice
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