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1. Hydropower Perspective — National, Northwest & Local
2. Washington’s Clean Energy Transformation Act — Perspective & Impacts
3. Electricity Costs & Grid Reliability — How Hydro is Foundational to Both

s.  Hydropower Threats & Risks — Federal/State Action plus Fish & Wildlife Funding



U.S. Electricity Generation
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Hydropower =

Northwest Hydropower
Like Nowhere Else:

Electricity Provided

v' 50% of PNW Region

v 60% of Washington

Hydro-Based A
100% CO,-Free
Electricity does

not scale to the
rest of the U.S.
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Source: epa.gov/egrid/data-explorer

5.7% of U.S. Electricity
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Hydropower: Foundation of Pacific Northwest Electricity Supply

PNW Nameplate Capacity

Pacific Northwest Generating Capacity: 64,340 mw™

F)t_h-er‘— Biomass
Solar 1%
wina S e
Nuclé::ar

Ne;tljral Gas Peaking

N;tﬁral Gas Baseload

Hyaro

Source: https://www.nwcouncil.org/energy /energy-topics/power-supply

PNW Annual Electricity Production

[Paciﬁc Northwest Generating Capability: 33,828 MWa™ ]

Biomass

0.9%
Wind 1%
10.5% Coal

Nuclear 12
3%
Natural Gas Peaking
52%

Natural Gas Baseload
18.1%

Hydro (average)
48.1%

16,271 MWa

Capability is the maximum amount of energy the plants are capable of producing over the
course of an average year. Download chart as PNG

* Other (yellow segment) includes geothermal, petroleum, and solar

Bonneville Power Administration
= 50% of hydro generation in average year


https://www.nwcouncil.org/energy/energy-topics/power-supply

BPA Hydropower: Foundation of Public Power Supply

© Dams owned by Others
[ ] Dams owned by Canada

US Army Corps Rty oF —
of Engineers, RECLAMATION

Bonneville

POWER ADMINISTRATION

“Preference Customers’’

v Lowest Cost
Generation

v" BPA Must Meet
Utility Firm Net Load
when Requested

Federal Power Marketer

= 31 Federal Hydroelectric Dams
= Columbia Generating Station Nuclear Plant

Customers
Cooperatives. ... ... . ... 54
Municipalities. . ... ..o i e e 42
Public utility districts .. ... .. ... .. ... ..., 28
Federal agencies . . .. ... ... 7
Investor-owned utilities .. .. .................. B
Direct-service industries. . .. .................. 1
Portdistricts ... ... ... .. ... ... ... ...... 1
Tribal utilities . ... ... ... .. . ... .. .. _ 3
Total .. ... 142

v"  Investor-Owned Utilities are not preference customers &
do not receive physical firm electricity today

. Receive financial payments on behalf of residential & farm customers
(residential exchange program)



Northwest Utilities: Investor Owned

52% of Electricity Demand

Investor-Owned Customers

D Avista Energy

D Ideha Power Company

D Morthwestern Energy

D PacifiCorp

D Portland General Electric
Puget Sound Energy
D Rocky Mountain Power (PacifiCorp)

b Sierra Pacific Power {(NV Energy Inc.)

EPA Service Area

ttps:


https://data-bpagis.hub.arcgis.com/apps/90811a3f226041bf8657d73ff81e949c/explore

Northwest Utilities: Public & Tribal

43% of Electricity Demand

Tribal Customers

Public Customers



https://data-bpagis.hub.arcgis.com/apps/90811a3f226041bf8657d73ff81e949c/explore

Tri-Cities Area: 2028 Electricity Demand
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BPA Firm Energy: Where it Flows & Doesn’t

Load Not Served by BPA Load Served by BPA
Preference Customer = TRL 2028 [ NLSL 2028 Existing Resource 2028 ] -
Umatilla Elec Coop I, 2, =22 2,098
Seattle City Light I 1118 sez I S0
Snohomish County PUD #1 I 10 W I 7 55
Clark County PUD #1 N =) I ::c I :<:
Tacoma Public Utilities I 17 - EEd
Cowlitz County PUD #1 - EEd

Northern Wasce County PUD Go gle

Eugene Water & Electric Board a
(Benton county PUD &2 ) ( ) >999% BPA

Flathead Elec Coop

Central Lincoln PUD

Inland P &L

Grays Harbor PUD #1

Lewis County PUD #1

Lower Valley Energy

Pend Oreille County PUD #1

Central Electric Coop

Idaho Falls Power

Emerald PUD

Wells Rural Elec Coop

Springfield Utility Board

Oregon Trail Coop

McMinnville, City of

Clatskanie PUD

Mason County PUD #3

Clallam County PUD #1

Kootenai Electric Coop

Okanogan County PUD #1

Benton REA
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2. Washington’s Clean Energy Transformation Act — Perspective & Impacts



WA Clean Energy Transformation Act (CETA)

ENVIRONMENT
AMERICA

Washington state commits
to 100% clean energy

Washington is the latest state to go all-in on clean, carbon-free
electricity.

Washington is the latest state to go all-in on clean, carbon-free

electricity.

On May 7, Gov. Jay Inslee signed the 100% clean electricity bill into law,

CETA Requirements

NE(LSJTRAL W OOO/O

CLEAN

2025 2030 2045
NO COAL GHG NEUTRAL 100% CLEAN
STANDARD STANDARD STANDARD

!

v' 20% of utility portfolio can be CO, emitting generation with offsets

v' Has effectively eliminated investment in new natural gas generation so far




Woashington & Oregon: What Dirty Energy Problem?

CO: total emissions (tons)
by state, 2022

tons

0 8.99M 22.4M 30.3M 52.9M

Trend, CO: total emissions (tons), by state, 2018-2022

Select a state in the map above or the graphs at the right to see its trend here.

Source: https://www.epa.gov/egrid /data-explorer

SortAtoZ

US: 1,745,134,437 (tons)

CALIFORNIA

NORTH CAROLINA
LOUISIANA
WYOMING
ARIZONA

WISCONSIN 35.9M

ARKANSAS 34.8M

COLCRADO 33.8M

NEW YORK 30.5M

MISSISSIPPI 30M

UTAH 29.8M

NORTH DAKOTA 29.1M

OKLAHOMA 29.1M

SOUTH CAROLINA 27.5M

NEWMEXIGO - 20.1M
NEW JERSEY - 158M
NEVADA-  142M
PUERTO RICO - 14.2M
MONTANA-  130M
MARYLAND = 11.8M
COMNEGTIGUT - 11.1M
WASHINGTON = 10.8M
OREGON - 5134
MASSACHUSETTS - 2.95M
HAWAI = 6.76M
RHODE ISLAND = 31714
ALASKA = 3.05M
SOUTH DAKOTA - 2610
NEW HAMPSHIRE - 2,831
DELAVARE - 239M
MAINE = 2 15M
IDAHO = 2.02M
DISTRICT OF COLUMBIA - 44 334
VERMONT - 38,881

Sort by Amount

Hydropower Like Nowhere Else

o ————————— ———

7

V4
09 of U.S. Total (1,745 MMT)

N
)
|

|
|
v' WA = 10.8 MMT (0.62%) i
|

|

v/ OR = 9.13 MMT (0.52%) !
V4

I
|
|
|
|
|
|
|
|
|
|
\
4

\\_____________________—


https://www.epa.gov/egrid/data-explorer

WA CO, Reduction: Local versus Global

“...cuts are necessary to prevent the

Tracking Washington’s Greenhouse Gases
worst effects of climate change on our

Actual emissions (1990-2021) Climate policies & future emissions , . ;
state’s coastlines, water supplies,

& 2020: Clean Energy Transformation Act

Poor Hydro Year &8 2020: Hydrofluorocarbans
P ‘o dl  2023: cap and Invest (Climate Commitment Act) — FUNDED BY WASHINGTON'S ‘ e

HJ 2023: Clean Fuel Standard C I-I M AT E

forests, environment, and economy.”

100 e

so {1990 = 2000 © 2020 B 2024:CleanBuildingCodes
| 93.9 MMT* 111.9 MMT* 88.3 MMT* "
g [ SR T8 o COMMITMENT

60 2021 - [ 2026: Building Performance Standards
: | 96.1 MMT* N ACT

2.3% above 1990
B i e e |
: Total Energy = 74 MMT | v' Cap-and-Invest Quarterly Auctions
1 Electricity = 11 MMT ! o
* i Oth e{ =11 M MT l voion 1990 B8 below 1690 V' $3 billion in CO, taxes
N

v' CETA & CCA increasing price of
& & & & & &£ &£ £ &£ &£ S &£ 5 natural-gas-fired electricity by 50% to
100% so far.

https: / /ecology.wa.gov/air-climate /reducing-greenhouse-gas-emissions /tracking-greenhouse-gases/ghg-inventories



https://ecology.wa.gov/air-climate/reducing-greenhouse-gas-emissions/tracking-greenhouse-gases/ghg-inventories

CO, Emissions: Global Perspective
-1

/ . 1 1eQl 2 TR W] Our World .
Annual CO, emissions by world region Since 2007

Emissions from fossil fuels and industry’ are included, but not land-use change emissions. International
aviation and shipping are included as separate entities, as they are not included in any country's emissions.

40 billon ¢ China internstional v U.S. decreased by 1.22 billion t

*  Mostly due to Coal-to-natural gas fuel

H Int tional
ssuiione  Currently has more than 200 new coal-fired power plants ohinping switching in electricity generation
under construction and permitted Oceania
Asia [ex_cl_ China
30 billion t e : . s ind v’ China increased by 4.92 billion t
Western Civilization is not going to convince poor
25 wiiont . P€OPIE to stay poor
China
v’ changing cli . cli he? / \
20 billion t changing climate vs. climate catastrophe Coz from Energy SeCtor
v’ costs versus benefits & lifecycle environmental imp,
15 billion t p - - India . .
v Human innovation and adaptation Africa Washlngton =0.074 billion t
South America
10 billion t No such thing as clean energy, only trade Morth America
(excl. USA) 3 Lo
United States United States = 4.91 billion t
5 billion t European Union
(27)
Europe (excl. . oy
ot EU-27) \ China = 11.9 billion t /
17200 1920 1240 1960 1780 2000 2023
Data source: Global Carbon Budget (2024) OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

Source: https: //ourworldindata.org/grapher/annual-co-emissions-by-region



https://ourworldindata.org/grapher/annual-co-emissions-by-region

Woashington Electricity: Demand & Fuel Mix

Figure 2: Aggregate Fuel Mix Time Series (MWh) for Washington Electric Utilities'
Demand Flat for +15 Years

_ 100
S 90
E: 80 2
70 :
60 .
50 ;
40
30
20
10
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 20 19 2020 2021 2
W Hydropower f'Wunspecified_ WNatural Gas & Cogeneration M Coal £ “Dirty”
Wind B MNuclear Solar B Biomass
W Biogas Other Fuel Sources Very Often Includes Hydropower Market Purchases

Source: Washington Electric Utility 2023 Fuel Mix Disclosure Report — Washington State Department of Commerce

2022 Fuel Mix

68% Clean
32% Dirty

CETA 2030

80% Clean
20% Dirty w/
RECs

CETA 2045

100% Clean



WA Energy Strategy: Out of State Imports

Transmission Lines in Coordination with Other States? <«——

v’ 7,200 aMW = WY & MT Wind
o o v' 1,400 aMW = Other Imports
Decarbor“ZIng the Electrlcrty Sector U.S. annual average wind speed at 80 meters

Sales in 2023 = 10,200 aMW (- Double end use electricity load by 2050 )

O o Q v" Electricity to displace fuels in transportation, industry,
/C) o ‘(@ buildings )y

¥ Hydrogen electrolysis and electric boilers as flexible

7

growth in electricity end use demand by 2050 demand resources

0 of electricity « Invest in new transmission capacity and renewable |
43 /O imported by 2050 generation, coordinating with other states

0 from WY & < [ « Develop distributed energy resources with smart
3 6 /O MT wind e O grid capabilities to ensure reliability and flexibility
ELECTRICITY )]} e . « Strengthen market mechanisms to ensure resource
‘ENMTlEsS;t‘)PYs @ rn grams/ adequacy and efficient electricity markets.

2030 2050 ¥ Coordination with other states and federal government Souron: o esoccnaxintes dovlopadby ANS Trgpones

wind resource

data: 2.5 km. Projection: Atoers Equat Area WGS84.

3 aws Truepover SENREL

WASHINGTON STATE DEPARTMENT OF COMMERCE 11



WA Energy Strategy: Out of State Imports

2027 State Energy Strategy
Electric capacity additions — electrification scenario

160

140

v' 39,300 MW solar

. <4— v +116 million panels
= 100 ) m Solar
<} v 62,500 MW onshore wind m Other
2 v o+ -Sj :
= — 100 Seattle-sized farms m Onshore Wind
% m Offshore Wind
o .
2 ¢

Gas CT (Unabated)

[ Builds in other states ] m Gas CCGT (unabated)

highest priority m Battery Storage

l I | I Wa Solar = 28% of total solar
| 1
= -

- @ = = = 0 BN = == £ &  Wa Wind = 3.2% of total wind
2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050

I Northwest (including Washington) }

WASHINGTON STATE DEPARTMENT OF COMMERCE —




Benton PUD CETA Compliance: Looking Good

POWER RESOURCES
Load
Served
Resource (aMw)
BPA 211.2
Packwood Hydro 1.0
Total Wholesale Load 212.2
Distribution Losses -6.3
Total Retail Load Billed 205.9
2024 2020-2023
Fuel Mix Estimate Average
Biogas 0.0% 1.7%

i 0.00% 1 79,
[Hydro | [ 83.1% 73.53:.]
Natural Gas 0.0% 0.1%
Nuclear | 11.1% g.e;d
Wind 00% TT%
Unspecified Source 5.8% 6.3%
Total 100% 100%
Total Carbon Free 94% 94%

BENTON

Ny,
94%*‘ e 10% ?}*F.” ”
FAST FACTS

Carbon Free /
Other 9%

*Fuel Mix is based on a 4-Year average

929

Miles of 115kV
Transmission Lines

58,151 -

Connections

1,065

Miles of
Underground
Service
Wires

39

Substations

976

Miles of Underground
Distribution Lines

BROADBAND

764 Ethernet, Wireless & TDM
End User Customers

510 Miles of Fiber

SERVICE AREA
927

$q. Miles in
Benton County

Consumed by

£ — Rate Class
industrial 4% \ I

10,945
~ Pad Mount
Transformers

» } Ener,
Commercial 31% =

267

Miles of Overhead
Service Wires

9,301
Overhead
Transformers

770

Miles of Overhead
Distribution Lines

-24,623

1,157 POLES

Customer Installed
Solar Connections




3.

Electricity Costs & Grid Reliability — How Hydro is Foundational to Both



BPA Hydropower: Firm Energy is Spoken For

B ONNEVILLE POWER ADWINISTRATION

Table 2-9 Federal System Monthly Hydro Generation Variability by Streamflow Conditions —
0Y2025

2024 Pacific Northwest 16,000 [ == == === === e e ee e eeseeeeeeeeseee—-—- e L LT
Loads and Resources Study

14,000

12,000

August 2024

rplus
10,000 P

Energy inaMW

Firm is 8,000 | -

“guaranteed” g o0 |
& lowest cost

power

4,000

2,000

Augl | Augl6 | Sep Oct Nov Dec Jan Feb Mar | Aprl | Aprl6 | May Jun Jul

=== Firm Water (P10) 6,905 | 6,077 | 5,649 | 5,072 | 6,731 | 7,148 | 7,586 | 6,928 | 6,333 | 5,800 | 4,635 | 6,856 | 8,360 | 6,732
~—Median Water (P50)| 7,727 | 6,835 | 6,121 | 5,357 | 7,284 | 8,416 | 9,840 | 8,830 | 8,904 | 8,395 | 7,748 | 8,484 | 10,931 | 9,220
~d—High Water (P90) 10,620 | 9,522 | 6,620 | 6,070 | 9,601 | 9,962 | 13,355 | 13,732 | 13,291 | 11,224 | 10,652 | 11,567 | 13,185 | 12,956

1. Lowest-cost firm Tier-1 Federal Hydropower is spoken for: < $40 per MWh (45% of BPUD Residential Electric Bill)

2. Surplus meets firm demand above Tier-1 (new demand < 10 aMW): $67 to $70 per MWh (+75% higher than Tier-1)

3. Electricity Intensive Demand > 10 aMW (NLSL): $92 to $144 per MWh based on month (130 to 260% higher than Tier-1)




BPA Tier 2 Rates: +170% Increase Since 2019

Comparison of BPA Average Energy Rate vs Forecasted Mid-C Flat Energy Market Price
(Revised with FPC 5/7/25)

$100 5100
This is the wholesale cost of electricity to serve new customers
75 ~ 57110 867.81 86810
$63.83 et
""""""""" $60.25
g 550 550
rennnnEEEEEE D T T T T T = — |
525 $3201:?.5',032 $33.00 | S 25
$27.20 $24.97
CCA Carbon Tax
s- s
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Mid-C Flat Price Forecast (Actuals in Gray) Est'd Mid-C Shaped to Monthly Load Adder Hourly Shaping (55 Adder)
Cost of Carbon per MWh (WA CCA)

spATIRQF  ssssss BPA Tier 2



BPA Hydro: Surplus Energy Sales Energy

Bonneville Power Administration FERC EQR Reported Sales by Fiscal Year

Zone

PNW-150
24M M CA-1S0
W OTHER
22M : E:W
. BPA Sales
. v Mostly sold in Pacific
NW 75% to 85%
= 1am
£
CGS Nuclear Plant E oM V' Cadlifornia buys
Annual Energy H 10% to 20%
&m
&M
om

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Fiscal Year 2025 includes data through March 2025.



BPA Hydro: Surplus Energy Sales Revenue

Bonneville Power Administration FERC EQR Reported Sales by Fiscal Year

$1,400M ZDH;NW 150
S0 S
$1,200M :IE:W
$1,100M v" Hundreds of
$1,000M offe
Millions $
E $900M
T s800M
E o v" BPA also
%“ $600M purchases,
g $500M .
g particularly
during low
$300M
$200M wafer
_— periods
$OM

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Fiscal Year 2025 includes data throuah March 2025



Affordable Hydro: Has Mitigated Rate Increase %

Average retail price of electricity residential,}’nonthly

Percent
Inﬁjgéed to Jul 2018 as percent

75
+37% Increase in WA & OR
50 July 2018 to July 2025
S rd Driven by Investor-Owned Utilities
25

@ 5% increase

| BENTON
AUD
25 0% increase 2020 thru April 2025
-50 T T T T T T T
2019 2020 2021 2022 2023 2024 2025

— United States — California — Oregon Washington

Data source: U.S. Energy Information Administration



Affordable Hydro: Has Mitigated Rising ¢ per kWh
o

Average retail price of electricity] residential{monthly

cents per kilowatthour

40
30
20
10 ° BENTON
8.79¢ per kWh A/lA
0 T T T T T
2016 2018 2020 2022 2024

— United States — California — Oregon Washington

Data source: U.S. Energy Information Administration



Increased Costs: “Cheap” Wind & Solar is a Lie

Average Electricity Price per kWh, Industry and Household, Percent Solar and Wind in Electricity

e ® ltaly S —— Denmarks ____ -~
8 ,' Wind & Solar Intermittency & Variability 1
35 (UK —e Q#lletherlands I Requires Overbuild for Reliability :
@ @ | UK.—@ I !
Norway I h Spain I I
30 @ ® v Germany —@ I $ Extensive Transmission Lines to Remote :
Japan G I istri i
25 ° ® @ EyropeanUnion ® Greece ! & Distributed Wind & Solar Farms :
% F;ance : I
20 o ©® @ ) ® 1 $  Still Need Significant Back Up :
® o ©° » ®Chile @ ‘. Generation Standing By /
15 c. d @ \\ _________________________ -’
. Rilaua ® Brazil
WaShmgt]og % ‘ o ® U.S. & “For every 10% increase in solar and wind share, the electricity
& 4 cost increases by more than 5 cents a kilowatt-hour.”
5 % e [ndia China Bjorn Lomborg
0o © WA is Here CA is Here
0 to 20 | £ 40 50 60%

Note: International Energy Agency, Statista % Solar & Wind



Northwest Close to Blackouts

TOP STORY

Winter Storm Pushed Northwest Close to Rolling
Blackouts CLEARING (P ‘\EL-

Steve Emst Mar22,2024  Asindependent News Service from NNewsData

Regional Net Imports & Exports, All Hours

@

Muiltiple Utilities
Declared Energy
2527 3253 Emergencies

No Net Energy from
California Generation

\ +155

Nuclear, Natural
/ Gas & Coal Imports

2 I
Transaction Schedules (scheduledetall, BPA Transtmission Operations Data (AC Intertie Path data)
0 OASIS

January 12 — 16, 2024

Northwest Imported Electricity for all 120
Hours of Cold Snap

Hydro short on water, natural gas maxed out
& wind power collapsed to zero

+2,000 MW of coal retirements so far

Demand grew 2% to 6% since December
2022 winter event

Northwest electric grid & natural gas pipeline\
systems are at immediate risk with no margin I
for the unexpected |



Power Grid Basics: A Service Like No Other!
=

Electricity is simultaneously:

Transmission

System PrOduced
Distribution
Substation
piswibuion | Delivered

System

Consumed



Demand/Supply Balancing: Physics

-
Electrical Demand and Supply Must Be Equal at All Times

o |

el

S8 oo
¥ Hz

SRR

v' ‘Cruise Control’ set at 60

No over supply
No under supply

v The Laws of Power Grid
Physics are Unforgiving

v' Consequences of not
maintaining supply &
demand balance are
blackouts




Electricity Supply & Demand: Balancing Area Authorities

v" Transmission Lines
enable electricity to
flow within & between
Balancing Areas

Bonneville

wwwwwwwwwwwwwwwwwww

v 38 Balancing Area
Authorities in Western
Power Grid

v Maintain supply &
demand balance using

T |
Expanded

; I
scheduled generation | “Northwest” |
imports and exports I Footprint :
i g

b4 AC-DC-AC tie () Generation-only



BPA Transmission: 75% of NW Grid

N — CANADA BPA Transmission Lines by kV

Bonneville

AN/ 125-69%V POWER ADMINISTRATION

WASHINGTON f { 18 vl e 20V
\/ { i /' 28010 less than 345 kV
b u | ! : i AP 345- 500k
Sedtfl : \ e NN

1 ‘ AP Greater man 5001V ) )
e.f.a:'i ' Transmission system

0 15 30 60 90 120,

) Operating voltage Circuit miles
e e 1,100 kV 1"
> N § % 1,000 kV I 264101
Yakimg 2 U H
akim N ® 500 kV I 4860 1
\ Helena 1 1
w 345 kv I 570
3 287 kV P 229 i
230 kV 1 5337 |
! 161 kv WE
IDAHO % MONTANA! 138 kv 1 56 |
R | 115 kv | 3440 1
A Lt s below 115 kV L__301 1

Total " 15,179

10/ BPA's portion of the PNW/PSW direct-current intertie. The total length
of this line from The Dalles, Oregon, to Los Angeles, California is 846 miles.
11/ Total circuit miles as of February 2019.

v’ Arteries = 11,261 miles (74%)

Twin Falls
®

v" Veins = 3,916 miles (26%)

CALIFORNIA : R :\ NEVADA




NW Electricity Demand: January 2024 Cold Snap
_ & [

Northwest (NW) region electricity overview (demand, forecast demand, net generation, and total interchange) 1/11/2024
—1M7/2024, Pacific Time 01/16/2024 02H PST
o NV demand- 59,040

megawatthours
60,000
50,000
o v Demand Curve is Power & Must be Precisely Matched
*  Controllable Generator Output (Capacity)
30,000
. v Area Under Curve is Energy
oo Electricity Demand Cold Winter Days January 2024
Daily Rhythm of Life
I1D.Jan 2024 12 JEI|'I2E|24 13JEII'I2024 14 Jall'l 2024 15 Jal'l'l 2024 16 Jal'l'l 2024 Df ‘17Jal|'| 2024 18 Jan 2024I

— NW demand

€1 Data source: U.S. Energy Information Adminisiration  Note: y-axis is megawatt-hours (energy) per hour or average megawatts (power)



NW Electricity Supply: January 2024 Cold Snap
= ]

Northwest (NW) region electricity generation by energy source 1/11/2024 - 1/18/2024, Pacific Time

megawaithours
25,000

“Averages are the enemy of reliability planning’’ rud, tor,

20,000

15,000

10,000 I

Wind Energy Drops by 94%

2.000
Always
On
- *
CGS 0
Nuclear
-5,000 T | T T | | | |
11 Jam 2024 12 Jan 2024 13 Jan 2024 14 Jan 2024 15 Jan 2024 16 Jan 2024 17 Jan 2024 18 Jan 2024 19 Jan 2024

— Wind Solar Hydro = Unknown Other = Petroleum Matural gas = Coal = MNuclear

€1a’ Data source: U.S. Energy Information Administration  Nofe: y-axis is megawatt-hours (energy) per hour or average megawatts (power)

* Energy Policies
Driving Deeper
Dependence on
Hydropower

o ———————————— -

Next Best for
Balancing the Grid

/
-’

~
\
1
1
1
1
1
1
1

* “Clean Grid”’ can
be energy rich but
capacity poor

* Increasingly Risky
& Costly
Probability Game



NW Hydro: Flexes Polar Vortex Muscle

Northwest Hydro Flexes it's Polar-Vortex Muscle
and 'Gone Went the Wind'

The question isn't, can you integrate tens-of-thousands of average megawatts of unreliable
wind farms into the grid? The question is, should you?

RICK DUNN, P.E.
JAN 22, 2024

B ille Power Administration (BPAT) electricity generation by energy source 1/11/2024 — 1/17/2024, Pacific Time
megawatthours
12,000
10,000 1
~ L Y (n‘_ ILI M
I 1 [j l H ‘ L ( 1 i ’ i M
Aq L o A L. 1 ,u,‘
5 i ; PRI ™ A W i N
- . [ b L T ] WY
o M g L | [ !
6,000 A4 ( “Ll r il L [ 1 | ‘
d N i 0111412024 19H PST || [ 5 1
[ l;j « Wind: -1 = IJ ‘
4000y p Solar: 0
% = Hydro: 9,695
« Other: 121
« Natural gas: 826
200 P)\LLL" « Nuclear: 1,164
— A T, — =
i T e O % vy 4] HER Ll N .
-2,000 T T T T T T 1
11 Jan 2024 12 Jan 2024 13 Jan 2024 14 Jan 2024 15 Jan 2024 16 Jan 2024 17 Jan 2024 18 Jan 2024
. . — Wind Solar — Hydro — Other Natural gas  — Nuclear
https: //rickdunn.substack.com/p /northwest-hydro-flexes-its-polar P\

©1Q’ Data source: U.S. Energy Information Administration

‘ WA & OR Wind Power at Zero or Less During Coldest Temperatures


https://rickdunn.substack.com/p/northwest-hydro-flexes-its-polar

Hydropower Threats & Risks — Federal/State Action plus Fish & Wildlife Funding



Federal & State: Threats to Hydro

RICKDUNN.SUBSTACK.COM

Sawing Off the Branch We're Sitting On and Deepening our
Dependence on Northwest Hydro for 'Blackout Insurance’

Washington and Oregon have Teamed with the Federal Government
to Undermine the Veery Hydropower on Which 100% Clean

Electricity Mandates were Based

Risky & Excessive Spillway Flows
. 125% Total Dissolved Gas

Water Temperature Regulation
*  Washington Stds. may be Impossible to Meet

Lower Snake River Dam Breaching
e  “Centerpiece Action’ for Salmon Recovery




High Spill: Risks to Smolt & Adult Salmon

125% Total Dissolved Gas
Super Saturation of Water

La&ciéf“fonfu;};)n & Fajlé
(Adults)
Upstredm Migrdtion: .
P




High Spill: Worse than LSRD Breaching

e 5
« Multiple Objective Alternative 4 (MO4)

» Highest volume and longest duration spill
considered in EIS alternatives

EXECUTIVE SUMMARY . . .
Columbia River System Operations * 125% total d'SSOIvedgaS durmg spring &

Environmental Impact Statement summer

\

2

Average hydropower decreases 1,300 aMW

Highest probability of power shortages

,_ Blackouts or emergency conditions in
cmsraal roughly 7in 3 years

BUREAU OF Bonneville \ /
UREAU C FonEn auu AN

’ @ RECLAMATION
US Army Corps
of Engineers.




Hydro: Pays for Fish & Wildlife Programs

Figure 1A: Costs by Major Area, FY2023

Direct F&W Program
Forgone Revenue (est.) 89.3
Corps of Engineers O&M (est.)?

Lower Snake Comp Plan

Bureau of Reclamation O&M (est.)

NW Power & Conservation Council

Interest Expense (est.)?
Amortization/Depreciation (est.)

Power Purchases for Fish Enhancement (est.)

Total* 1,4301

Capital investments® 19.3
Federal credits from U.S. Treasury 4(h)(10)(C) (257.7) -

Credits are U.S. Treasury reimbursements to BPA for the share
of fish & wildlife mitigation costs attributable to non-power
purposes

el (all figures in millions)

Power Purchases for
Fish Enhancement
(est.), 5879.3M, 61.5%

Direct F&W Program
$260.9M, 18.2%

Forgone Revenue
[est.)*, $89.3M, 6%

Total reimb. expenses,
$93.3M, 6.5%
Total fixed expenses
5107.3M, 7.5%




Hydro: Pays for Fish & Wildlife Programs

How BPA spends a dollar of its power revenues BP-26 rate period (Oct. 1, 2025, through Sept. 30, 2028)

g EEEEESEENEEEEEEEEEEEEF R J Updated 7/2/2025
u Fish & Wildlife (16 cents, plus the impact ®Residential Exchange BPA people (6 cents)

O&M (29 cents) Debt (22 cents) g n : b

Operation and Principal and = of lost power generation) u(9 cents) SalarI.eS, benefits and

. i - Principal and interest on debt, expense ~ mPayments to consumers  supplies for power and

maintenance costs at interest on = [ . 1

the hydro projects and tederaland = and people costs total 16 cents. But the  _served by higher-cost corpora?e emp oyees. not

Coliirbia Genaratin A : full impact is 27 cents due to the cost of minvestor- and consumer- supporting conservation

Siation 8 " m lost power generation that results from :owned utilities. and fish and wildlife.

: : spill and other operational requirements m |

u tosupport fish and wildlife. =
IIIIIIIIIIIIIFIIIIIIII'

v' $15 billion
since 1999

[LEGAL TENDER
BLIC AND PRIVATE

ey
3

&

AN

V4 of BPA
wholesale

7

power rates

|

Power purchases (5 cents) Conservation (5 cents) Transmission (3 cents) Transfer (3 cents) Rate discounts (2 cents)

System augmentation, Principal and interest Resource integration Cost to deliver power to Discount provided to customers
balancing purchases, renewable on debt, expense costs, costs and cost to deliver ~ customers not directly with low system densities and to
purchases, long-term contracts, people, and Energy secondary energy to connected to BPA's customers with eligible irrigation

and risk mitigation. Efficiency Incentive. customers. transmission system. load.



Hydro: Pays for Fish & Wildlife Programs
e 5
Figure 1B: Combined Direct Program and Capital Borrowing Costs, FY 2007-2023

$300
M Expense M Capital
258 258 555 259 254 261
249 249
5250 239 240 238
$200
z
£ 5150 |
2
$100 -
$50 -
19
S0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

2007 2008 2009



Hydro: Salmon are Highest Priority

Program
Support
$12.M,

Wildlife e

$27.9M,
10.7%

Resident Fish
541.4M, 15.9%

Anadromous Fish
$179.4M, 62.8%




Hydro: Salmon Restoration Efforts

:———
3 .
& 4
- THIS NOTE IS LEG,
= FOR n: , PUBLIC NN
!
‘3 y . 'A‘
2 oy %\ !
: ({{ 8 i
A /
7 & N\ 7
WAL w
\ A X
-
\ “
8035L+275|4F
| 5=
- \ 15
] o - .0 1 L=
&3 RARR 2

T | J)OLLAI{ G

4 H’s
v Habitat

v'  Hatcheries

Seretnry o the Frocesnzy.

| -l l l P ! 4
| Habitat | Research, Monitoring | Production i
l Restorati::é ;rotectlon ' and Evaluation l (Supplementatlon)l
Coordination
(Local/Regional)
- 9.8%
~Percentage of spending for Pe el

L J
Data Management

each program area ol

Harvest, Law Enforcement
& CRSO EIS
2.0%



Dam Passage: Fish Survival Rates
. I —

BN
Q’,“”* Dam Passage Key OVERALL
: ; VEARLING | e DAM PASSAGE
Combined ) STEELHEAD | <= SURVIVAL
with refined Spl“ B | — Shown are the dates of
: surface passage installation and
_OEe_ra_tlEn_s‘_iile_ - overall dam passage survival test
“ installation of S results (2010-2014) for yearling
' Lower chinook, steelhead and subyearling
surface passage d Monumental ’__pmwpr.ayaﬂamJlg\
has reduced the . Surface passage 1 performance standard targets are
; '"s'mfm I a6 percent for yearling chinook |
percentage Of ﬁSh 98.7 /o | _— and steelhead, and 93. perce.nt for
that go through 98.3% | = (O |-l il g
95.4% — — Lower
< pawerhouses _ _/ n Granite*
[l .e . tU r b I n 8 S]‘ ) s.!"ng lnnstg!olzeug D 0 S‘\lsrt':[f:dn:nsslana
f Ice
decreaged fish 96.2% =< arpore {__ Little Goose
travel time through 97.4% | == Surtace passag B
the system and 94.3% = 5 198.2% | =<
. 0,
increased overall ; . Lﬂ/og
fish survival. I MENAny 92.9%
Bonneville ]Ohl‘l Day installed 2007
O tated 3004 S etalog 3008 96.1% | =<

95.9%| =  9B6.7%|== 98.0% =
96.5% | = 98.0% = 94.9% —
974% |—~  92.9%| < e

* No recent test results

50 mi




Salmon Returns: Ups, Down & Trends
_® ]

3,000,000

2,500,000

2,000,000

1,500,000

1,000,000

ADULT RETURNS

500,000

0

> NV Q ™ O (v (0 A0 AX 4D oV 00 O o> B & o O & & AV
R A D R Y A I R ARSI

YEAR

Chinook M Steelhead [ Sockeye M Coho
Source: Public Power Council based on Columbia River DART (University of Washington)



Chinook Salmon Struggling: Dams or Not

Smolt-to-Adult Return

Sustainable runs >2%

Salmon K’a\\".’, X -

page)

———
. Population 3

(on next g
—

Dam —&

Color | SAR
I <5
@ |57
.75-1

1-15

1.5-2

2-4
>4

Smolt-to-Adult Return
(SAR)
is the percentage of juvenile
salmon that return from the
ocean as adults to spawn.
For salmon to be sustainable,
the SAR must be at least 2%.
The goal for a healthy
population is a SAR of 4%.
Data source: Welch et al,
2020 (data from 2010-2014
outmigration averaged)

0 100

I 0

'\/8\(—“\ West Coast Chinook Salmon \\?\ e
L\ Smolt-to-Adult Returns B ~
>




Hydropower: Back in the Courts
e 4

Columbia River System Operations Federal Lawsuit
V' Federal Oregon District Court (Judge Michael Simon)
v’ Plaintiffs = 10 nonprofit groups (National Wildlife Federation, et al.,) + Oregon + Washington (as of October 9')

v' Proposed Order Granting Oregon’s Motion for Injunctive Relief (October 8, 2025) = Year-Round 24/7 Spill

LET'S TALK, NOT FIGHT

ABOUT HYDROPOWER & SALMON

Protect clean energy, salmon, and affordable powerforthe Northwest.

Northwest Public Power Association, Northwest RiverPartners, Public ef Councilziniand .

o orthw gation Group, and Washington Association of Wheat Growers
E Weather = Today's Paper @t’e seaﬁle @‘mes Newsletters ' LogIn ' Subscribe

Nor Theeat Putic Pomer Avsociaton

Qiiripmess FPE/BREE™ gy waverer WIA



Balancing Act: Increasingly Difficult

0 Hydropower Erosion

Electricity O Increased spill & threats of dam breaching
Health, Safety & Well Being

0 Eliminating CO,, valued above all factors

O Coal-plant retirements & no new natural gas in WA & OR

0 Wind & Solar: Weather Dependent &
Energy Dilute

O Located remotely from population centers & require vast
swaths of land due to need for extreme overbuild

Affordable Reliable

il

Environmentally Responsible 0 Increasing Costs & Risk of Blackouts



Conclusions /Questions
N

v" Pacific Northwest needs every drop of hydropower we can get!
*  Firm and low-cost hydro is spoken for . . . the glory days are over

* Hydro & Salmon can co-exist . . . but what does it mean for salmon to be “abundant”

v 100% CO,-Free Electricity Mandates

= Deepening dependence on hydro Capacity & flexibility
" Increasing blackout risk = drought + cold/hot weather
= Desperately need more firm (dependable) capacity

* New Nuclear is long-game solution with Natural Gas as a bridge fuel
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New Nuclear

Challenges and Opportunities



Big Tech Knows: Reliable = Natural Gas + Nuclear

Big Tech’s “Dirty Little Secret”
Natural Gas Power + Renewable Energy Certificates
“Greenwashing”

https:/ /rickdunn.substack.com /p /wind-and-solar-green-industry-fantasyland

Wind & Solar 'Green Industry’ Fantasyland #1

How ‘Big Tech's' 100% renewable deception, detached from reality politicians, and the
legacy of Northwest hydropower are fueling false hopes of industrial development in
Washington and Oregon.

RICK DUNN, RE.
FEB 25, 2024

NBC MARKETS BUSINESS INVESTING TECH POLTICS VIDEO  INVESTING CLUB PRO LIVESTREAM

Al could drive a natural gas boom as
power companies face surging
electricity demand

D SUN. MAY § 2024.12.00 PM EOT

-

suse § X in &

AWS acquires Talen's nuclear data
center campus in Pennsylvania
Cloud company pays $650 million — plans 960MW campus

Driving Nuclear
Renaissance

March 04, 2024 By: Dan Swinhoe {D Have your say

S o MARKETS  BUSH INVESTING  TECH POLICS VIDED  INVESTING CLUB ' IVESTREAM

Constellation Energy to restart Three
Mile Island nuclear plant, sell the
power to Microsoft for Al



https://rickdunn.substack.com/p/wind-and-solar-green-industry-fantasyland

Artificial Intelligence: Driving Power Demand
B

Gas Turbine Shortage v US. Al power
: , : , capacity estimated
Orders for the power plant equipment are set to rise to the highest level in decades and t 5 GW fod
outpace production capacity a oday
m Orders M Forecast 120GW v Could reach 50 GW
— by 2030

100

80 V' Capacity increase
! - -6_0 equivalent to 37
urrent Productienf®mit o 60 CGS Nuclear Plants

40

Source: Electric Power Research Institute

20 August 2025

0

2002 '04 06 '08 10 12 14 16 18 20 22 24 26 '28 2030

Source: Barclays; Wood Mackenzie; |IEA; Bloomberg News



AWS Funding New Nuclear: Site-1 SMR

3¢ energy a@_igon
() ENERGY NORTHWEST

v" Amazon providing development
funding for 4 modules

v" Energy Northwest has option to build
additional 8 modules

« Additional power available to
Amazon and northwest utilities

On-Line Goal = Early 2030s



“Long Game” Solution: Scalable, CO2-Free & Safe

High Initial Cost, Supply-Chain Constrained & Operationally Unproven

Meltdown-Proof

Walk-Away-Safe

The Xe-100 Reactor Cannot Melt Down

Xe-100 Reactor Benefits
% Helium transports heat from the
reactor to the steam generator; no
cooling fluid required
¥ Reactor core design eliminates the
possibility of meltdown

Pressure vessel

Graphite reflecter

Pebble bed # 0n-line refueling allows for
continuous operations

¥ Able to quickly respond to energy
demands

E # Used fuel is proliferation resistant

Huclear Energy. Reimagined.

Fuel is the Key to Unsurpassed Safety

Diameter 60mm
Fuel Pebble

UCO Kernel: 0.425mm

Porous Carbon Buffer: 0.095mm
Inner Pyrolytic Carbon Layer: 0.04mm
Silicon Carbide Layer: 0.035mm
Quter Pvroivtic Carbon Laver: 0.04mm

© 2015 X Enangy, LLE

Smm Thick
Fuel Free Zone




Land-Use vs. CO, Footprint: Finding Common Ground

> Energy contained in a
> o - ' gummy bear pellet of
uranium fuel

= 2,000 pounds of coal

An artist’s rendering of NuScale Power's small modular nuclear reactor plant. Photo courtesy of NuScale



9 ENERGY NORTHWEST

Benefits of zero-emitting firm capacity at 100% GHG reductions

Avoids 80 to 150
Seattle-Sized Wind

100% GHG Reduction Portfolios Farms & 112 M Adding Avoids

solar panels +1.2 GW 9.5 GW
- ) | e =
SMRs

80 -
-37 GW Solar
S 60
10, +6.5 GW -91 GW
Firm Non-firm

20 CGS + NuScale SMRs reduce

system costs by almost $8B per
RE + Storage +CGS +Firm Zero-GHG +NuScale SMRs year relative to RE + Storage

Notice: This document is a public record and will be released to the public. Therefore it shall not contain Confidential/Proprietary/Trade Secret Information

(“Confidential Information”) of organizations such as the Institute of Nuclear Power Operations, the Utilities Service Alliance, Inc., or the World Association of Nuclear Operators.
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21 Century Power Grid



Western Power Grid: Interconnected Transmission Lines
e+

] ~——

—

v" Pacific Interties went into service ' J Western Aiercorﬁed&on
1968 - 1970 ‘3) { Trgnsyhi§$ion Lipg
% A\ ,;/ / ",: //' ik /

v Path for Hydropower surpluses in i y 4 7
the Northwest to flow to 4 |

. . B y \ e | 500 kV
California > ) =z el —— 345 KV - 360 KV
) e iy | 230 kV - 287 kV
Lower Voltages

i Pacific v PNW Transmission
i AC & DC Interconnections to:
. Interties * Montana
' 8,000 MW + Wyoming
Fommmmms * Nevada

v' Becoming more important with
Washington & Oregon Electricity
Imports Expected to Increase from
remote wind and solar farms




BPA Transmission Lines: 75% of NW Grid

< CANADA BPA Transmission Lines by kV Bonneville
AN/ 125-69%V POWER ADMINISTRATION

¢ WASHINGTON f { 18 vl e 20V
\/\' { i . 23010 less than 345 kV.
1 e ! ¥ . 7 A 345- 500KV
==, Y “ AP -eater tan 500 K¢

el Transmission system

Setle qu

: ¢ ) N
& .\,x 08 Operating voltage Circuit miles
J/"\ N 1,100 kv H i
2 : R 1,000 kV Y
e NG 2 M\,\_1 500 kV 1 4860 1
1 1 Helena 1 1
' ,\-"\/ 5 345 kV I 570 4
N [ 287 kV I 229 i
¢ 230 kV i 5337 |
{ 161 kV EER
IDAHO % MONTANA! 138 kV I 56 1
o 115 kV I 3440 1
A Lt below 115 kV L__301 1

Total " 15,179

10/ BPA's portion of the PNW/PSW direct-current intertie. The total length
of this line from The Dalles, Oregon, to Los Angeles, California is 846 miles.
11/ Total circuit miles as of February 2019.

v’ Arteries = 11,000 miles (74%)

Medford

T\vinFa%s ‘(Lj‘
v Veins = 4,000 miles (26%)

CALIFORNIA | | iR ’\1 NEV’\ADA“ “,  ulTAH*}~

L NNy




BPA Transmission: What “We” want BPA to Do
.

“The Evolving Grid Update on the State of Transmission”

Vancouver

Nanaitg The following factors:

@ Load growth in Portland and Seattle —
driven by high tech industry, transportation
and building electrification

@ Reduced operation of 4.5 GW of carbon
emitting generators on the west side along
the I5 corridor

@ Replacement wind and solar resources are
located east of the Cascades

Bonneville —
ol [WI// increase flows on cross-Cascades J

transmission paths and throughout the load
centers

Salt Lake
Gty

Source: BPA April 2023 Presentation “The Evolving Grid Update on the State of Transmission”



BPA Transmission: East-to-West Flowgates

N Northern Intertie

— JWASHINGTON,
LL
A\ South of
J% Boundary.
i =  Cross ‘
. a ,Cascades |

» [ North -

“’; — Northwest Transmission
- Lines and Flowgates

‘l‘*{?‘ s

Total West Peak Load = 21,000 MW
(62% of Northwest)

Seattle /West A Eane =~ g l\ | ﬂ“f'/
11,000 MW Yo
‘: Garrison |
Portland/Vancouver/West <
10,000 MW ——pemomenars

—]

East-to-West Flowgates = +15,000 MW é
(74% of West Load Served from East) /

T B [ A pDCI
£ A e - \ / B NAT=aN
N T - " - N
) Loy ot ./ NEVADA T A
CALIFORNTA /R?"°A'F”“5 —{ ‘ LT_\}Q( | )
- - GIS ANlySt RN Map Progucticn Date: 6231201




BPA Transmission: Cascades Bottleneck
.

Northern Intertie

o o Northwest Transmission
LN T
WA & OR Policies Double Demand & RS . i eny— Lines and Flowgates

Reduce/Eliminate Natural Gas - . ot é I ;
):—7 I E Eé%?::ades ‘- ‘ . «
v’ Feasible Capacity in existing ROW? 'mthch s - AW 7 MONTANA
: A : |
E Columbia l Missoula West of

v How much New ROW & Where? -E:_ mﬁ: Injection f‘g‘,,r i NG

Paul - X
:Allston " 7 v
outh of | H g m‘ =
1 . e West of
Allston |{! Jand®

-/ Lower
"-'—ﬁ’ West of Monumental
q b SIeStOf McNary‘\ —————Idaho-Montana

Westfof

ohn Day } IDAHO e
muﬂ" +6,000 -

Cross

Cascade

Sputh . OREGON
‘ LaGrande

\Jacoma

+20,000 MW look like?

EEEEEEEEEEEEEEEEEEEN,

PDCI

col NEVADA -
CALIFORTTA N /R_e"" Alturas UTAH
GIS A Rw

Kirsten Strough/Yakima Basin/Flickr I\




Transmission Lines: Anatomy & Megawatts
S

" \\ 500 kilovolts 3-Phase AC Apparent Power
\ 8,000 to 10,000 MW S=13 x‘{;;ulm[cosﬂ +j sind]
Thermal Rafmg L ]
‘.-:a— Y
N Megawatts (MW)
500 kilovolts ™ . ¥4
qprocy fo 3,000 MW ’ How to Double Power (MW)

Thermal-Rating
> Double Voltage (V) - pressure

* increase insulator length
* tower height & width
* right-of-way width

To maintain an operationally stable Double Current (I) - flow
power grid, electricity flows * increase conductor (cable) size

(Megawatts) on transmission lines * cost & weight
are often limited to levels well * tower size & strength

below thermal ratings.



New Transmission: Lines to Other States

? I

3 %/*af‘L
2 ) .

Regional Projects
2032

Existing Transmission Lines (HIFLD)

* WR 230 KV upgrados

7132023
Dats Source Momeland lntrastructre
Foundationd evel Data NorthernGed

5 NorthernGrid

1)

Very Limited New Transmission

Lines to Best Wind & Solar
* Montana, Wyoming & Nevada

2)

3)

4)

Boardman-to-Hemingway

500 kV(1,000/3,000 MW)

* MW limited system /thermal
* Project defined 2006
* Complete by 20277

Cascade Renewable

320 kV (1,100 MW)
* High Voltage Cable Buried in Columbia
River downstream of Bonneville Dam

North Plains Connector

525 kV HVDC (3,000 MW)




Western Transmission: Expansion Coalition

10-year Horizon Initial Transmission Plan: Working draft of
transmission expansion subject to refinement

10-year Reference Case: Current Solutions and Planned

Projects [DRAFT] T

\Sa( amen{a \J
Fr.mEI iCOq LR
FR
LU\ \
/\ J >
3 J

Case
(Color)

O SRA
@ IDA

@ 10 Yr Planned

Upgrade Type oA
{Pattern) . ‘."k"%*"'
e New AC Line ‘Sa ¢-5 1—))',_

==0== New DC Line

jLos Al olos

- = Reconductor DRﬁ'F

l&ﬁ{]{ECt to Change

wvumr: Rebouild !

Developing themes of WestTEC 10-year Horizon
Report:

»

»

»

Transmission needs are being driven by load
growth and the need to integrate and deliver
generation resources

Region must construct planned projects on
schedule or reliability issues will be exacerbated

Additional gracles are required to
assure system rel|ab|I|ty under a range of
probable operating conditions

{»

Projects enhancing interregional connectivity
allow for the system to realize diversity benefits
the future grid will rely on for system adequacy

m

S S o 8D

. WestTEC

.
o0 POWERED BY WPP

» West-wide 10 and 20-year
transmission study

» Industry-led with unprecedented
regional partner inclusion

» Goal is to produce an
actionable transmission study



BPA’s Transmission Queue: Overwhelming # of Requests

Analysis Paralysis

BPA identifies transmission upgrades in response to customer needs in three general areas: 1) Generator Interconnection,
2) New Transmission Service (NITS and PTP) & 3) Line/Load Interconnection

Point of
Receipt

Point of
Delivery

-

1. Generator Interconnection I 2. Transmission Service 3. Line/Load Interconnection
Gl Reqests: Total Cumulative GW by Year . Total MW Studied by Study Year LLI Regests: Total Cumulative
140.0 ) = (2016-2025) GW by Year
1200 o 70,000 5.0
100.0 Current NW 60,000 s5p
80.0 - _ .
i winter Demand 50,000 N
i 40,000 =
~——Jsow o ® o
200 44 64
00 20,000 50
) 2018 3 2024 10,000 0.0
In: 0
that are "in progress’ or ‘enetgized 2014 2016 2018 2020 2022 2024 2026 Load Interconnection requests
Study Year are "in progress’ or ‘energized
Pre-Decisional. For Discussion Purposes Only.




BPA’s Transmission Queue: Mostly WA/OR Wind & Solar

1.2.4 Potential Renewable Resources in the Generation Interconnection Queue

Battery Solar Wind

~88 Gigawatts ~78 Gigawatts ~30 Gigawatts




BPA Transmission: “Artery” Miles per Decade

CLEARING Up

nsependers e v o RN ews Dt

BPA Transmission Expansion Study Hits a 'Brick Wall'

Steve Ernst Mar 1, 2024

BPA 500 kV Circuit Miles per Decade “Ar'eries"
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BPA Transmission: How far do “We” want BPA to Go?
B

Eminent Domain = Last Resort or Required Strategy?

BPA kills I-5 corridor power-line project

Plan would have placed high-voltage transmission lines in Camas, Washougal

Transmission Lines are Not Popular (NIMBY)

Proposed 79 miles of new 500 kV Line
$722 million Budget
9 years & Gave Up

The BPA will not build the 1-5 Corridor Reinforcement Project, a proposed 80-mile, 500-kilovolit transmission line that would have
stretched from Castle Rock to Troutdale, Ore. Photo by Mick Schultz




NW /BPA Transmission: Issues to Watch Closely
e
1. State Transmission Authorities?

« Divergent State & Federal Energy Policies
* Washington & Oregon Energy Policies Driving Needs
« Cascade Bottleneck - ROW Acquisition & Development

* Exercising Eminent Domain: BPA, Utilities and/or State?

2. BPA Transparency More Important than Ever

* Resource/Planning priorities & execution metrics

* Why, Where, How Much & When (& Who is Paying?)
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Salmon Returns: Historical Perspective

A 100-year perspective on salmon and dams co-exis
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*salmon and steelhead returns pre-1938 assume a 75 percent harvest rate In the lower Columbla River—experts estimate anywhere from 50-85 percent based on catch at Astoria, Oregon.

**Actual counts at the fish window at Bonneville Dam, 138 miles upriver from Astorla.



Chinook Salmon: Life Cycle

B

[Snake River Spring/Summer Chinook Life Cycle]
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Salmon Competition: Non-Native Species

ADULT RETURNS
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Figure 6. Returns Bonneville Dam for salmon, steelhead, and shad, 1938-2024. Chinook and Coho data account for
adults and jacks. The steelhead data account for wild and hatchery fish. Calculated from Columbia River DART
(University of Washington).



Technology Investments: Bypass

GODRLE ALRIALIMAGE RY.

LITTLE GOOSE DAM
Yearling chinook
2012 passage

and survival
estimates*

98.2%

OVERALIGDAM

SURVIVAL

Juvenile fish travel past dams by
many routes: through turbines,
juvenile bypass systems,
spillways, or by collection and
transport in barges or trucks
downstream. Juvenile survival
rates vary by route, as seen
here at Little Goose Dam.
Performance-standard testing
at Little Goose Dam in 2012
estimated overall survival for
Jjuvenile spring Chinook at 898.2
percent. Performance-standard
testing results range from 95.97
percent to 98.68 percent survival
for spring chinook at the lower
Columbia and Snake River dams.
The BiOp performance standard
is 96 percent average per-dam
survival for spring chinook.

* 2012 is the mast recent year of perfarmance
standard iesling ot Little Goase Oam

\

7NN
! 449, ©
I surtace weir
| Passage '
\\ ,I
21% ~
Spiliway
Passage

95%
Spillway
Survival

o N

/A%

Turbine
Passage

87% o/ -
Turbine 98 %
Survival Bypass

Survival

100%
Surface
Welr
Survival

Fish Friendly Turbines Improved to +98%

at Ice Harbor Dam

=
=
o
=
o
(2]
—=
w
o
@
3
3
=
=
o
=
@
=
[1=]
=
=
w

8 NOLLYYA3 INISN3H3UWOD 3HL 01 30IN9 §,N3Z1L1D 8102




Technology Investments: Raised Spillway Weirs

Juyznilz

By PHSS)

Systen)
Conventional
Spillway

DAM

Conventional spill gates
open at the bottom.

Y
P

Fish must
dive to
find the
passage.

NOAA Fisheries

=»  The raised weir draws
water from the surface.

Weirs make
spillways

NOAA Fisheries



Technology Investments: Fish Friendly Turbines
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‘...biological testing using balloon tagged fish in October 2019
resulted in a 98. 25% dlrect survwal rate.”



https://www.nww.usace.army.mil/Media/News-Stories/Article/2991190/modernizing-hydropower-on-the-snake-river/

Killer Whales and Snake River Chinook

B I

Abundance of Orcas Related to Snake

JKL Orca populations declined during time of increasing
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