Carbon-Free Electricity Policies

Impacts & Perspectives

2024 EmPOWERiIng Our Community

Bﬂ”'ﬂ” Rick Dunn, General Manager/CEO

@ [ 4
/Y- 3% ”” October 2024
our Trusted Energy Partner



rickdunn.substack.com

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

Rick Dunn, RE. - Pro Nuclear, Experience & Common Sense
By Rick Dunn

More than '‘bumper sticker' clean energy policy information. Politicians are designing the
power grid and we're heading for a cliff.

v' Began Publishing November 2023
v' Optional & Free to Subscribe

v' Artistic Collaboration: Marjean Allen-Dunn

https: / /rickdunn.substack.com/



https://rickdunn.substack.com/

" erae
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2. WA & OR Clean Energy Policies — Global & U.S. Perspectives
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Northwest Close to Blackouts

TOP STORY

Winter Storm Pushed Northwest Close to Rolling

Blackouts CLEARING UP ‘F

Steve Ernst  Mar 22, 2024 AnIndependent News Service from () NewsData

Regional Net Imports & Exports, All Hours
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Muiltiple Utilities
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No Net Energy from .
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California Generation
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Nuclear, Natural

7/ Gas & Coal Imports
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Source: 0ASIS Transaction Schedules (scheduiedetail, BPA Transmission Operations Data (AC Interte Path data) WARNING

January 12 — 16, 2024

0  Northwest electric grid & natural gas pipeline

0  Northwest Imported Electricity for all 120

Hours of Cold Snap

0  Hydro short on water, natural gas maxed out

& wind power collapsed to zero

o +2,000 MW of coal retirements so far

0 Demand grew 2% to 6% since December

2022 winter event

systems are at immediate risk with no margin

\
|
for the unexpected |



Northwest has Long Exported Electricity to California
B
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Northwest Beginning to Import Electricity via CA

Voltage Class AC+DC Interchange NW>California
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Power Grid Basics: A Service Like No Other!

Electricity is simultaneously:

Transmission

System Produced
Distribution
Substation
Distribution Delivered

System

Consumed



Alternating Current (AC) Electricity

Stater winding Outpats Three-Phase Requires 3 Wires

PN SN 60 cycles per second sine waves
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Demand/Supply Balancing: Physics

S
Electrical Demand and Supply Must Be Equal at All Times

o |

el

S8 oo
¥ Hz

R

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




Controllable Supply: Blackout Insurance

Effective Capacity = % of Installed Nameplate Generation that can be Counted on During Hours of Maximum Demand

S

PacNW Existing Resources

Load + Resource Balance (Greater NW = WA, OR, ID, parts of UT, WY) Nameplate GW
—

Solar Biomass
16 0488

Peak Load 421 Hucless Impars.

12 34
Firm Exports 11
PRM (12%) 52

Total Requirement 48.4 ‘
Resources Nameplate GW Effective % Effective GW
Coal 109 100% 109
Controllable G 122 1o0% 122
H, h Biomass & Geothermal 0.6 100% 0.6
,g Nuclear 12 100% 12

o o

Effecf've Capac"y Demand Response 0.6 50% 03

Balancing Authority Areas include: Avista, Bonneville

S -1 R =~ 187 Power Administration, Chelan County AUD. Douglos
Uncontr o”able j| Wind 71 N 05 Effective GW NorthWestern Energy, PacifiCorp (East & West),
I solar 16 12% |1 02 Gegpemal Demers qurfapd General Electric, Puget Sound Energy, Seattle
LOW P e - Colar Biomass 03 25 City Light, Tacoma Power, Western Area Power
. . Storege 0 - g e - _A@nisgazfﬁn B B B N B ]
Effective Capac,fy Total Internal Generation 69.1 2.7 12 o= \\
Firm Imperts 34 7a5% 25 — Coal & Natural Gas -
Total Supply 72.5 47.2 are 1/3 of . .
- nameplate but \/ 50% Of Effechve Capacﬂ‘y
Surplus/Deficit I
Capacity Surplus/Deficit -1.2 GW H yd r o I

Source: E3 Resource Adequacy in the Pacific Northwest, 2019
Note: other top-down analyses (e.g. NWPCC) suggest need starting in the 2020-2021 timeframe.
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Coal = 16% of U.S. Electricity

NW Coal Plant Closures s
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Natural Gas = 43% of U.S. Electricity
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U.S. Electricity: Coal to Natural Gas Fuel Switching
N

Figure 2-8: Electric Power Generation (Billion kWh) and Emissions (MMT CO; Eq.)

B Nuclear Generation (Billion kwh) = Total Emissions (MMT COz Eq.) [Right Axis]
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https: //www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2022
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Hydropower = 5.7% of U.S. Electricity

Victg " ® 5 . (o}
Northwest Hydropower s "u T e 4 - -/
Like Nowhere Else: 0‘-....‘:.... o BCR ‘ oy Lo A o
g ‘v 0... ] : ° .. ®o oe® s - Montrea 8. @
o o . o b o sie _® Miniiespo ... ° ” .. ° o~
Electricity Provided :g.., ’.’. S 5 o, . ?',' ‘I oy A o g'a;‘; o3 %
S B : AR XM o €Y L
v' 50% of PNW Region e . “"-z' & o ’ g : oe 584
‘ ? ; ) 5y @ Ol ot P . T o & .0‘3{ ¢
v 60% of Washington 4 o5 '} e S, - o ¢ LY Bk .
& e ° o, °8 & United States ° ® o °g ? )
) o ° ® 0 ® 8 o o &
07 ° . le ) g e T &
Franciscot s‘ ° ° Wichita «® ) ® o
prmEmEmEEEEEEEEEEEmE=— ~ \ ° € o 0~ o
4 # (&) ° ° ® o © .. :. °
( Hydro-Based o SiiNes 2 o A LT i S
1 Balegild ® i ...‘. %9 SHemph © o0 .2 ‘ i
i 100% CO,-Free! Sn, o I S M L
.. ! S L K e Bt Ll N .
i EIecfr:c:fy does i ? - : . ..\. % ' Total generation (MWh)
I H J ® . o © ¢ by plant
i not scale to the | R D W P T wn =
1 1 ) .‘ e ® o O O
‘\\resf of fhe UIS. lll L] o =1 424M 847M 127M 169M =212M

portional to the data point

Source: epa.gov/egrid/data-explorer



Nuclear = 18.6% of U.S. Electricity
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Wind = 10.2% of U.S. Electricity
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Northwest Wind Power Effective Capacity

WIND ELCC - WINTER

ELCC by VER Zone
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ELCC = Effective Load Carrying Capability



Solar = 3.9% of U.S. Electricity
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Northwest Solar Power Effective Capacity

SOLAR ELCC - WINTER

ELCC by VER Zone
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NW Supply & Demand Balancing: January 2024 Cold Snap

v' 38 Balancing Area
Avuthorities in Western
Power Grid

v" Maintain supply &
demand balance
including scheduled
generation imports
and exports

b4 AC-DC-AC tie



NW Electricity Demand: January 2024 Cold Snap
S

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 Effective 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 Jall'l2[|24 13JEII'I2024 14 Jall'l 2024 15 .Jarl'n 2024 16 Jarl'n 2024 |"} 17Ja||1 2024 18 Jan 2024I

— NW demand

©1Q" 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 Future Concerns with
megawatthours Shutting Down Coal &
25,000 No New Natural Gas

mmmm)  Wind & Solar are parasitic to the “reliable grid’”’ — effectively negative demand

* More Dependence on
Drought Susceptible
Hydropower

“Averages are the enemy of reliability planning” rendy nrdy

20,000

15,000 * Ecological & Financial

Costs to Overbuild
Wind & Solar

10,000 I

Wind Energy Drops by 94%

7 S

" * Increasingly
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€ia’ Data source: U.S. Energy Information Administration  Note: y-axis is megawatt-hours (energy) per hour or average megawatts (power)



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

ille Power A

ation (BPAT) electricity generation by energy source 1/11/2024 — 1/17/2024, Pacific Time
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€1’ Data source: U.S. Energy Information Administration

‘ WA & OR Wind Power at Zero or Less During Coldest Temperatures
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2. WA & OR Clean Energy Policies — Global & U.S. Perspectives



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(L;JTRAL 1 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




Oregon Clean Energy Bill

Governor Kate Brown Signs Clean Energy Bills, Sets Goal for
100% Clean Energy by 2040

July 27, 2021
= Directs two largest utilities to deliver 100% clean electricity to
customers by 2040

= Stairstep from 80% clean electricity by 2030, to 90% percent
by 2035 and 100% by 2040

= Prohibits new or expanded natural gas-fired power plants in -
the state (also illegal to build nuclear plants)



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
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CO, Reductions: Local versus Global

Tracking Washington’s Greenhouse Gases

Actual Future limits

" Poor Hydro Year & |
Includes “Other” |

& 2020 - Clean Energy Transformation Act
g 2020 - Hydrofluorocarbons

‘ 2023 - Cap and Invest

Eﬂ 2023 - Clean Fuel Standard

€3 2025 - Clean Vehicles
Major climate policies - year effective

100

80 1990 1999
93.5 MMT* 111.5 MMT*
Baseline Peak

2019
102.1 MMT*
9.2%above 1990

60
45% @ i
below 1990 SN : i
w
70% @ :
20 below 1990 RN Net
\‘\‘ Zev
s : . 95% @
0 ‘Million Metric Tons of CO; equivalent : §
$ » o Q) o o o 1
MR R A A A B A B B

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

“...cuts are necessary to prevent the
worst effects of climate change on our
state’s coastlines, water supplies,
forests, environment, and economy.”

What the rest of the world is doing
matters & says something

Extent & rate of CO, reductions
v Virtue signaling vs. global impacts

Bending the Curve vs. Going Over a Cliff
v Grid Reliability Risk

V' Increasing Energy Rates

v" Land-use Impacts
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As We Push Grid to Blackout: Global CO, Emissions Rise
-9 0 _

Annual CO, emissions by world region

in any country's emissions.
v'Since 2007

BB Table E Chart
e U.S. decreased by 1,070 MMT +37,000 MMT per Year
35 billion' * Chinaincreased by 4,420 MMT
25 billion t ‘/China
) * 2 new coal plants per week in 2022
mre * In 2023, new coal plant construction

eight-year high.

10 billion t

5 billion t

0t

1900 1920 1940 1960 1980 2000 2022

Atmospheric CO,
420 ppm today

280 ppm pre-industry
<200 ppm some plants die
<150 ppm dll plants die

Our World
in Data

& Settings

International
aviation
International
shipping
Oceania

Asia (excl. China
and India)

China < ’ ’,400 MMT

India

Africa

South America
North America
(excl. USA)

United States <— 5'060 MMT

European Union
(27)

Europe (excl.
EU-27)



Rapid Global “Energy Transition” ?

Global primary energy consumplion by source
. . . in Data

B8 Table B Chart o Settings

Other renewables
Modern biofuels

160,000 TWh Solar
find 6.3% Hydro
140,000 TWh v 0
Nuclear 3.8% Nuclear
Matural gas
120,000 TWh e
{
100,000 TWh I
N e e o o o o B o s o s o B o
80,000 TWh il
0,000 TWh
s0000Twh  Electricity is 16% of
Coal

e Global Energy Consumed
20,000 TWh

0TWh Traditional biomass

1%00 1920 1940 1940 1780 2000 2022

Source: https://ourworldindata.org/energy-production-consumption
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U.S. Total Energy Consumption in 2023

U.S. primary energy consumption by energy source, 2023

total = 93.59 quadrillion total =
British thermal units

8.24 quadrillion British thermal units

1% - geothermal

11% - solar
nuclear
e;zl‘:”tzlf 10% - hydroelectric
etroleum 9% coal
P 18% - wind

38% 9%

5% - biomass waste ]
renewable

energy 9%

32% - biofuels biomass

60%

natural
['E

36% 23% - wood

Data source: U.S. Energy Information Administration, Monthly Energy Review, Table 1.3 and 10.1,

/_1 April 2024, preliminary data
€la’ Note: Sum of components may not equal 100% because of independent rounding.

Wind was 18%x 9% =1.62% & Solar was 11%x9%=0.99%
Wind & Solar combined were 2.6% of U.S. primary energy consumption in 2023

0 Wind & Solar =

O Hydro = 0.9%

O Total Renewables = 9%

0 Nuclear = 9%

2.6% <

0 Electricity Represents 34% of

total U.S. Energy




U.S. Electricity Generation

Sources of U.S. electricity generation, 2023 1 Fossil Fuels = 6OOA)

Total = 4.18 trillion kilowatthou

wind 10.2% T T T T T T T, T \
5.7% ! — i
Do = renewables 21.4% L '] Re newd b I es — 2 ] .4 OA) !
biomass 1.1% 1 1
geothermal ~ 0.4% petroleumand ST mmmm s s s s e e e e e
other 0.8% O Wind & Solar = 14.1% <= 84%
nuclear 18.6% New Generation
— (o]
| = ) d Hyd ro = 57 /O g:i:;opmenf

coal 16.2%

—_— 0 Nuclear = 18.6%

natural gas 43.1%

éia

0 39% Non-CO,, Emitting

Source: https://www.eia.gov/energyexplained/electricity/



https://www.eia.gov/energyexplained/electricity/

3.

WA Energy Strategy — We’re Coming for you Montana & Wyoming!



We're Coming for You MT & WY!I

U.S. annual average wind speed at 80 meters

L~

Source: Wind resource estmales developed by AWS Truepower,
LLC for . Web: hitp com |
hittp:/dwww awstruepower.com. Spatial resokution of wind resource
data: 2.5 km. Projection: Albers Equal Area WGSE4.

LINREL

“ AWS Truepc

ver

Washington State Energy Strategy

+10,000 aMW =10 x Columbia Generating Station Nuclear Plant

Decarbonizing the Electricity Sector
Double end use electricity load by 2050

—)
v Electricity to displace fuels in transportation, industry,

O
O o >cl
9 / /O 7@ e
v" Hydrogen electrolysis and electric boilers as flexible

growth in electricity end use demand by 2050 demand resources

Invest in new transmission capacity and renewable

43 O/ of electricity % ) - )
O imported by 2050 generation, coordinating with other states

A Ds femine el el Ty Develop distributed energy resources with smart

-
4 O/ from WY & f‘i‘g - o
1 8 6 O MTwind =Rl grid capabilities to ensure reliability and flexibility
|
|
|
\

Strengthen market mechanisms to ensure resource
adequacy and efficient electricity markets.

v" Coordination with other states and federal government

ELECTRICITY )}
EMISSIONS
INTENSITY

N -

6.5 0
grams/ grams/
ki kih

2020 2030 2050

-

WASHINGTON STATE DEPARTMENT OF COMMERCE




WA Energy Strategy: Everywhere but Here

2027 State Energy Strategy
Electric capacity additions — electrification scenario

160

140

. v/ 38,000 MW solar
) v +116 million panels
=0 m Solar
8 m Other
0
s ° v' 63,000 MW onshore wind m Onshore Wind
g <4 v +100 Seattle-sized farms m Offshore Wind
(G Gas CT (Unabated)
" m Gas CCGT (unabated)
I m Battery Storage
1 B — WA Wind =
. B EE E B B e = R = WA Wind = 2,000 MW
2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050
L Northwest (including Washington) ]

WASHINGTON STATE DEPARTMENT OF COMMERCE —




Woashington’s Vision for the Northwest

0

WA VISIOBO for NW E: Soufhwesf Power Pool
°g 8+31 ,000 MW

%q

R +63000ﬂMN

%@%

2 o Texas -
@% +37,000 MW Total generation (MWh)

by plant
MWh

AN g ' PEEYYY

% <652k 989k  133M 166M 200M =2.34M

Source: epu gov/egrid/data-explorer



Wind & Solar: Land Use Impacts

Renewable Land Use
100% Reduction

Transmission Lines Needed to Bring
Wind and Solar Power to Population Centers

2083 Technology | Nameplate GW
o0
SR o Solar 46
st « NW Wind 47
= MT Wind 18
ddasdasssensiansadd -
Frrrrsrrrrrrrerrre * WY Wind 33

AhhbhAMAAARAAAAAAALL
AAAAAAARAAAAAAKAAAAL

0000000000 — Solar Wind - Wind -
bbb Total Direct Total
Land Use | Land Use | Land Use
(thousand (thousand (thousand
0000000 acres) acres) acres)
R ARk ek doeek
F ek AR Ak Rk 80% 84 94 1,135 -
Rk Ak Clean 5,337
PTTIT reve————
100% 361 241 2,913 -
oeosssoee —  Red 13,701 0
0000000000
0000000000 Land use in 100% Reduction case ranges from ASSU mes l OO A'.) Of
0000000000
000000000 <
0000000 20 to 100)( .

Each point on the map indicates 200 MW.

Sites not to scale or indicative of site location.

the area of Portland and Seattle combined

Energy i tal

Portland land area is 85k acres
Seattle land area is 56k acres
Oregon land area is 61,704k acres 56

Source: Public Generating Pool study by E3 Consulting submitted to WA State Legislature prior to passage of CETA

Existing Hydropower
stays in Place



Transmission Lines: Development & Operations Friction

TAKE THE BEAST
EAST fir
& T AL

 orer |

PG&E exits bankruptcy, but long-term
wildfire risk could put it 'back in the
soup'

v High up front capital costs & long siting,

permitting & construction lead times
= 15 years or more not uncommon

v Wildfire legal and financial risks
= Risk mitigation includes preemptive shutoffs and
blackouts

|

PacifiCorp: Wildfire Insurance Costs Pose
‘Material Threat’ to Financial Stability

CLEARING UP « September 8, 2023




Boardman-to-Hemingway: Tx Line Case Study

"% 'BILACKFEEET 300 miles

L |'N'D, VAN i
- EOR{TEPECK
RESERVATION IIND,I'A'N

SVictoria s ) o : N . oo
~ »_/ ., 7. COLVILLE *.'»I;’.’:n"l p : ) RESERVATION M Need identified 2002
Everett &t RESERVATION Y .

sga.me : Spokaney % % Rt SR E > 1,000 MW Capacity

Tacoma L :
o WASHINGTON
i Project defined 2006

MONTANA
: Complete by 2026?

VAK ) NIEZ/PERCE
¥ RE *Kennewick'  RESERV/ATION
Billings
Portland 0% 7 :
<, CROW. > Raises serious
RESERV/ATION ;

s |daho Power & PacifiCorp . joint ownershlp t : auestions about WA
= , oubling eleciricity

v BPA not participating in consfructIOn or ownershlp , ‘ capacity and counting
Cugene y Be \ N . 00 kilovolts on Montana &
OREGON N poe il R N ' g N ~ , Wyoming Wind &
) s, TG Vs . Solar

Miles within Miles co-located with
designated utility  existing transmission
corridors lines and pipelines

Total length
(miles)

WARNING




Land-Use Conflicts: Development Friction

~~ AMERICAN
s’//ﬂqsxpenmsm

)\
.

Ea Land-use conflicts
i are a key issue
today and those
conflicts are already

NOT IN OUR’

" BACKYARD

Rural America is fighting back against
large-scale renewable energy projects
ROBERT BRYCE « AUTHOR

Source: https:

www.americanexperiment.org/reports/not-in-our-backyard

|" proving to be the \n
! limiting factor :
! in the growth of :
" renewables. ]

ROBERT BRYCE

Tally Of US Wind & Solar Rejections Hits 735

What the media, and academics, won't tell you about the raging backlash in rural America
against Big Wind and Big Solar, in 10 charts

Cumulative US Wind & Solar
Rejections, 2015 To 2024

735

At least 735 rejections or
restrictions of wind or

solar projects since 2015

255

209

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

‘Soures: Revewable Rejetion Dtsbise © Robert Bryce

Tally Of US Wind & Solar Rejections Hits 735 - Robert Bryce (substack.com)



https://www.americanexperiment.org/reports/not-in-our-backyard
https://robertbryce.substack.com/p/tally-of-us-wind-and-solar-rejections?r=kv2hx&utm_medium=ios&triedRedirect=true

Not-In-My-Backyard: NIMBY Case Study

“communities and community members must have a seat at the table
in designing programs and selecting projects.” WA 2021 State Energy Strategy

Horse Heaven Wind Farm
Project Overview Map

ok

~ . Y
RS e@Kennevu

o+2OO Turbmes up, jo 600 feet fcﬁ\

08
°o

1.12 square m:les

H|ghlam‘gi'p

Benton County, Washington

v Local Electricity > 95% CO, Free Today

v’ Developer bypassing “locals” using State EFSEC

850 MW Nameplate
280 avg MW

- ———— -,

[}

| 47 MW
|

\ January
:Effecﬁve Capacity
1

\———————,

Contribution

\

N -

JAN

WARNING

133% x Seattle Land Area

W -v2sami 2mi—

D

thel pe-Scale Impact of
One Proposed Windfarm in a Rural County




Endangered Species: Just Another NIMBY

P =

Washington Department of

FISH&WILDLIFE

Ferruginous hawk (Buteo regalis)
Category:

Ecosyste

WARNING

A species native to the State of
Washington that is seriously
threatened with extinction throughout

all or a significant portion of its range
within the state.

State status: Endangered @9

> ‘\ Low

Vulnerability to climate change (More details)

Low- Moderste Moderate-
Moderate High

High

Photo by Brett Billings - U.S. Fish and Wildlife Service

Washington Department of Fish & Wildlife has
identified “collision with wind turbines” as one of

several direct sources of mortality

J

@ Breeding Range
Summer Migration
/\ Summer Range
~—— Winter Migration
M Winter Range
-~ Spring Migration
Conﬁner:\tal Divide

A

0 250 500 1,000
Km

Figure 4. Year-round migration patterns of adult
Ferruginous Hawks breeding in shrubsteppe west of the
Continental Divide and tracked <6yr with satellite
telemetry.



Inflaming the Rural /Urban Divide: “Green Tyranny”

Bold Action or Green Tyranny? Step 1

How Jay Inslee's Energy Policy Delusions and Hypocrisy are Inflaming the Urban-Rural . . . . .
Political Divide and Ignoring the Plight of an Endangered Species Replace EnV’ronmenf‘QI’sm W’fh CI’mahsm
e ek o v Wrecking the Planet to “Save It”’

o ors

5000 \DINER z7s " ; b i S'ep 2

Rt

Regulatory Reforms

Eminent Domain on Steroids

WARNING

Step 3
Push the Grid to a Reliability Cliff

More wind & solar over a bigger area ... and fast!

Step4
Propaganda

Our “bold actions” will change the future of the planet & there’s no

i g "M ;v price too high for others to pay

"You' break a f k lette” b
ou ve gof to break a few eggs fo make an omeilette . https:/ /rickdunn.substack.com/p /bold-action-or-green-tyranny

It



https://rickdunn.substack.com/p/bold-action-or-green-tyranny

4.

Where Do We Go from Here? — Near and Long Term



NW Utility Balancing Act: Becoming Increasingly Difficult
& ]

0 Hydropower Erosion

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

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

[El Eliminating CO, valued above all factors J

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

e’

Environmentally Responsible 0 Increasing Costs & Risk of Blackouts



Northwest Demand +30% in 10 Years
e f

45,000

42,000

39,000

w
(2]
(=]
(=]
o

3

w
w
(=]
(=]
o

»

w
o
(=]
(=]
o

g

27,000

Energy aMW or Peak MW

24,000

21,000

18,000

Growth Rates

May 2024

v" Winter & Summer Firm
Peak Requirements

» Could Increase Nearly
10,000 MW in 10 yrs

2022 (dotted line), 2023 (dash), 2024 (solid)
Winter Peak MW (January) -
i — o = e
— — /,,’/' p—
— — — Summer Peak MW (August)
2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 2031-32 2032-33 2033-34
PNUCC Reporting Year (August through July)
Energy 5year 10 year Summer Peak 5year 10 year Winter Peak 5year 10 year
2024 Forecast 4.0% 3.1% 2024 Forecast 3.2% 2.7% 2024 Forecast 2.9% 2.3%
2023 Forecast 3.8% 2.4% 2023 Forecast 3.3% 2.3% 2023 Forecast 2.7% 1.8%
2022 Forecast 1.2% 0.9% 2022 Forecast 1.4% 1.0% 2022 Forecast 1.0% 0.7%

https: //www.pnucc.org/system-planning /northwest-regional-forecast/



https://www.pnucc.org/system-planning/northwest-regional-forecast/

Utility Forecasts: Highly Uncertain

aMw

2350

2300

2250

2200

2150 -

2100 4

2050 4

2000 -

1950

190.0 r T T
-” w ~ - o0 o ~ o - o0 w ~ [ -
g 8 g 3 g ) g g g 8 8 8 8 3 g
~ o~ ~ ~ ~ ~N ~ ~ ~ ~ ~ o~ ~N ~

w— ACtUalS w FOrecast = = = = Forecast w/o Cons -+« Base + Ref EV

------ Base + High EV

« « Base+ Ref EV/5% Gas

= = = Base + Ref EV/10% Gas

- Base + High EV/5% Gas

= = = Base + High EV/10% Gas

Base + 10% Gas

Base + 5% Gas

BENTON

«= High Electrification

Which is it?
= Status Quo

v What about Data Centers &
other Electricity Intensive Loads?

v' Drives need for scalable, rapidly
deployable, CO ,-free, & reliable

generation



Pacific Northwest Generating Capacity Now & Possible Future

Nameplate Capacity

Pacific Northwest Generating Capacity: 64,340 mw*

1.8%
Wind

17.1%
Nuclear
1.9%

Natural Gas Peaking

3.4%

Natural Gas Baseload

11.8%

Unprecedented Development in an

v’ In 25 years construct +28,000 aMW

v' =100 years of Hydro, Natural Gas

Anti-Development Era

& Coal Development

Biomass

Hydro

o

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

WA & OR Vision

Eliminate
Natural Gas & Coal
-12,000 aMW

x2 Electrification
+16,000 aMW

Average Year Energy

Pacific Northwest Generating Capability: 33,828 MWa*

Solar
0.9%
Wind
10.5%

Nuclear

Biomass

3%
Natural Gas Peaking
52%
Natural Gas Baseload
18.1%

Hydro (average)
48.1%

_ Average MW Capacity Factor

Hydro 16,271 47 %
Natural Gas 7,882 80%
Coal 4,059 78%
Wind 3,552 32%
Solar 304 26%


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

PNW Hydro is Great! But Highly Variable

Table 3-5

25,000
23,000
21,000
19,000
17,000

aMw

Firm Generation
Spoken For

15,000
13,000
11,000
9,000

https:

PNW Region

Variability of Monthly Hydro Generation
OY 2024 under Different Water Conditions

+4,000 to +7,000 aMW

+3,000 to +9,000 aMW

7,000
5,000
Augl | Auglb Sep Oct Nowv Dec lan Feb Mar Aprl | Aprle | May Jun Jul Avg
.—O—Firm Water (P10) 10,268 | 10,424 | 9,680 | 9,468 | 12,772 (12,264 | 13,459 | 12,220 | 12,157 | 12,010 (10,436 | 14,953 | 14,121 | 12,294 | 12,081
.—I-Med'lan Water (P50)| 12,868 | 11,591 | 10,237 | 10,180 | 14,150 | 14,681 | 17,712 | 15,952 | 15,523 | 16,130 | 17,067 | 17,499 | 19,372 | 15,600 | 14,970
== High Water (P90) 17,128 | 15,680 | 11,353 | 11,036 | 17,178 | 18,161 | 20,582 | 21,478 | 22,334 | 19,026 | 20,956 | 20,936 | 21,970 | 22,056 | 18,617

www.bpa.gov/energy-and-services/power /resource-planning

Surplus May
or May Not
Show Up

3109 X
CGS
Nuclear Plant

In Some
Months


https://www.bpa.gov/energy-and-services/power/resource-planning

BPA Transmission Lines: Critical to All Utilities

BPA Owns & Operates 75% of NW Grid

Bonneville

Vancouver POWER ADMINISTRATION
mo

The following factors:
9
@ Load growth in Portland and Seattle —
e 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
Idaho,

Nana

located east of the Cascades

Medford

Will increase flows on cross-Cascades
transmission paths and throughout the load
centers

Salt Lake
Gty

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



Cumulative Requests

# Transmission Requests

BPA Transmission: Interconnection Frenzy

‘ Generator Interconnection Requests 300

2018 2019 2020 20 2023

Year

Miles

. Transmission Interconnection Requests

145
125
105
85
65
45

25

2015 2016 2017 2018 2019

Study Year

2020 2021 2022 2023

3000

2500

2000

1500

1000

BPA 500 kV Circuit Miles per Decade

2640

BPA hasn’t built significant new
transmission lines in decades

591 A
158 153
- a Ay ;
A A

1320

1960s 1970s 1980s 1990s 2000s 2010s 2020s

Decade

-

L
CJ:EARING ap f

Aniniecander e serice e Y N@wSD It

TOR STORY.

BPA Transmission Expansion Study Hits a 'Brick Wall'

Steve Ernst Mar 1. 2024




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

Surface Power Density - Sources of Electrical Power Generation

Up to 60% less CO, than coal =
 Bomass
1 I L -y ALJAA# 1 P

]

| P S | VS (R W WA | L
| | | |
0.1 1.0 10 100 1,000
Surface Power DenSIty (WattS/ m2) =~ range shown in log scale
(image source: Ecotech Advisors, Inc. Only renewable energy sources that are site agnostic are considered. Data source: “The spatial extent of renewable and non-renewable
power generation: A review and meta-analysis of power densities and their application in the U.S." (John van Zalk & Paul Behrens, 2018))

v" Natural gas is 100 to 1,000 X more power dense than wind and solar

What if we built:

v As Little Transmission as
Absolutely Necessary

v" Reliable Generation
Plants

*  Small-footprint

=  Low or no-CO2

= Closer to where
people live -

v New nuclear with safety perimeter at fence line will increase power density



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

=~
_\
s
=T

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

=1 F
”("
f

Energy contained in a
gummy bear pellet of
uranium fuel

= 2,000 pounds of coal



Small Footprint Nuclear: Long-Term Solution

If reducing carbon dioxide emissions
is the goal, policymakers must
consider the options that are scalable,

affordable, and have_small footprints.

There is no viable pathway toward running our
economy solely on renewables. Therefore, policy-
makers must be considering the energy sources
that are low- or no-carbon, and are affordable and
scalable. That means using more natural gas and
nuclear energy.

Source: https://www.americanexperiment.org /reports /not-in-our-backyard

v' 720 MW Small Modular Reactor Complex = 0.05 square miles of land -


https://www.americanexperiment.org/reports/not-in-our-backyard

New Nuclear: Gaining Momentum

LS hEARTUA N ae Ermrgy ORIt Sk Bty PHO e The Xe-100 Reactor Cannot Melt Down

| EN E RGY energy announce TRi Energy Partnership

Socioci ||I||| Xe-100 Reactor Benefits
ntrol i m—

! » Helium transports heat from the
reactor to the steam generator; no
cooling fluid required

» Reactor core design eliminates the
possibility of meltdown

Pebble bed » On-line refueling allows for

continuous operations

Advanced

» Able to quickly respond to energy
demands

» Used fuel is proliferation resistant

Reactor / |
Demonstration
Program

Bill Gates and Warren Buffett to build

new kind of nuclear reactor in Wyoming TerraPower
A Nuche: pany .

The project in Wyoming - the country’s top coal-producing state
P a1 could

boost output

ARDP Grant ;4
Recipient #2 §

TerraPower selects Kemmerer, Wyoming as ~

the preferred site for advanced reactor

demonstration plant

November 16, 2021



New Nuclear: Gaining Momentum
.

ARDP Grant New Recipient #1
Breaking Ground in 2026

ARDP Grant Recipient #2
Breaking Ground Now

“completed by end of decade” 2030 Operational Goal

Nuclear

X-Energy, Dow Unveil Texas Site /‘\
for ARDP Nuclear Demonstration TerraPower " .
X-energy and Dow will site a proposed four-unit 320-MWe Xe-100 advanced nuclear reactor facility at

Union Carbide Corp. Seadrift Operations, a sprawling Dow chemical materials manufacturing site in
Seadrift, Calhoun County, Texas.




Amazon Steps Up for Site-1 SMR!

3¢ energy am_a/;on
() ENERGY NORTHWEST

v' Original ARDP Grant #1, now DOE
Loan Program Office

v" Amazon to purchase first 4 modules

v" Energy Northwest has option to build
additional 8 modules

v Additional power available to
Amazon and northwest utilities




0 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
120- l

100 -

-9.5 GW
Storage
+5.3 GW

SMRs

80+

I -37 GW Solar

+6.5 GW -91 GW
Firm Non-firm

GW

60+

40 -

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.




Data Centers: Need Baseload Generation Now

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, PE.
FEB 25, 2024

Sipc MARKETS BUSINESS INVESTING TECH POUTICS VIDEO INVESTINGCLUB ~ PRO  LIVESTREAM

Al could drive a natural gas boom as

power companies face surging -
electricity demand

PUBLISHED SUN. MAY § 2024:6:53 AM DT | UPDATED SUN, MAY § 2024.12:00 PM £DT

Spencer Kimball sane § X in &
SSPENCEKINBALL

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 6. MWARKETS BUSINESS INVESTING TECH POUTICS VIDED INVESTINGCLUB PRO- UVESTREAM

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

7:22 aM EDT | UP ouRs AGo



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

Capital Costs: Low & No-CO, Emissions Generation

Combined-Cycle Natural Gas

$1.2 billion per 1,000 MW

Costs: U.S. Energy Information Administration Northwest Power Pool 2022 $

$2.3 billion per 1,000 MW

Wind

Solar:

Lithium-lon Bafferiem

$1.3 billion per 1,000 MW

v’ 4-hour Discharge Duration

v Increases Effective Capacity

$1.4 billion per 1,000 MW

N

v' Risk of Multi-day Energy Drain
High Capital $ Due to Overbuild




Wind & Solar Grid Costs: Cautionary Tale from Germany
]

e Pl WindCopcty Por Capta 2018 0 Residential /Industrial Avg. ¢ per kWh
T 1 \

FriendsofScience.o! s 11v94::nmad;~“.:;:“;:;~ 4
. 'ma e . /'/‘ mmmm) 0O Germany: 40/26.4
72 = jc “BYV. A ?:w b 'ﬁand . e °
8. el || O +39% wind& solar annual electricity
g }g- o:zenia Franca» Uxembolirg Sweden |
Zt e 1 O De-industrialization is occurring A
= I A : net electrical i
W ‘ Bulgaria | WARNING

5 - The line implies that Solar plus Wind costs 5.7 times |
other electrical sources.
) - ﬁlr#\ﬂll?:c.pn::?wlu;uu;o = s Energy mix

Electricity generation mix, Germany, 2023

Germany Ieads on: Total energy supply  Production  Electricity = Consumption
°

v’ concentration of wind &

solar per capita

/ HigheST priced eIeCtriCiTy Coal il MNatural gas MNuclear  Biofuels Wind Solar PV

26.6% 08% 171% 14% 7% 27.0% 1.8%

https: / /www.iea.org/countries/germany



https://www.iea.org/countries/germany

WA & OR Residential Rates Increasing

West Coast Residential Rate Increases Since May 2019

Average retail price of electricity, residential, monthly

Percent
Inﬁ!%ed to May 2019 as percent

California +75% Increase

7

50

25 A
And| M

OA/QV Y e
Oregon 34% Increase

-50 T T T T T
2020 2021 2022 2023 2024

— United States — California =— Oregon Washington

Data source: U.S. Energy Information Administration

Average retail price of electricity, residential, monthly

cents per kilowatthour
40

--------------------------------------
3 .,

CA is 280% x WA Rates |

28% in-state wind & solar electricity

30

20

.....
-----------------------------------

2014 2016 2018 2020 2022 2024

— United States — California — Oregon Washington

Data source: U.S. Energy Information Administration

WA/OR/CA = 12¢/15¢/34¢ per kWh




Unspoken Environmental Costs: Cradle-to-Grave

If You Want ‘Renewable Energy,” Get Ready to Dig _ e The battery decade: How energy
52015628 pm WARNING

Building one wind turbine requires 900 tons of steel, 2,500 tons of concrete and 45 tons of plastic. . . . .
storage could revolutionize industries
.

in the next 10 years

The Limits of Clean Energy

If the world isn't careful, renewable energy could become as destructive as fossil fuels.

BY JASON HICKEL | SEPTEMBER 6, 2018, 8:51 AM

/" Al ion )
w H O L E N Ew tec hennoel :)Sg;ecsoir:\\\llfls\:: "
Environmental Tradeoffs

H)... o NGE / Social cost of carbon | 1NE SPiralling environmental cost
y :S. L% . - TTR 1
TR o | shovldnotbeihe only | of gurithium battery addiction

. .
environmental metric _ .
As the world scrambles to replace fossil fuels with clean energy, the environmental

impact of finding all the lithium required could become a major issue in its own right




Wind & Solar: Land & Mineral Intensive
o |

State Of Reality: Minerals Green Machines Costs Rising
Transition possibilities distill to the future of mining Material inputs “70% cost solar module, battery
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Mark Mills Manhattan Institute: https://www.youtube.com/watch2v=sqOEGKDVvsg



https://www.youtube.com/watch?v=sgOEGKDVvsg

Energy Transition: Mining Reality Check
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IEA: 100s of New Mines Needed, Soon

“Will the looming [copper] supply gap short-circuit the energy transition?”
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Conclusions: It's a Great Time to be Alivel

“We live longer, healthier, safer, wealthier, freer, more peaceful and more
stimulating lives than those who came before us.”

Steven Pinker, Harvard Psychologist
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Conclusions: Ideas Worth Considering
2

v Be wary of climate catastrophizing as the basis for energy policies
» Panicked energy strategies are force feeding inherently deficient wind & solar

* Need intellectually honest life-cycle cost-versus-benefit analysis; financial & ecological
=  Environmental virtue signaling versus real global impacts

v Data shows bending global CO, emissions & concentration curves is likely a

longer-term prospect
=  Energy poverty is human poverty; we need more global energy, not less
®  Greenhouse effect saturates with increasing CO, concentration

v’ “All of the above” sounds nice but . . .
= Overbuilding wind, solar & batteries diverts intellectual & financial capital from reliable solutions

v How about “always the best” reliable, small-footprint, low or no CO, technologies



Can We Please Find Common Ground
e f

Natural-Gas-to-Nuclear (N2N) is worth considering

“How about an energy future of abundance and
human flourishing, not one based on unprecedented

land grabs, intermittency, variability, and scarcity.”

Tilting at Windmills and the Great Northwest Land Grab
2 ; g = z ther

“I know it might seem like a long shot, but we must
create a “safe space’ for natural gas to be put back on

P the table in Washington and Oregon.”

The Increasingly Precarious Northwest Utility Balancing Act
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