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PRESENTATION PURPOSE

To Introduce for the First Time Ever a Top-Level Perspective on
Energy, Energy Technology, and Energy Markets in Jefferson County

To Review Where We Are, Where We Came From and
Where We Hope to Be Going with Energy

To Identify Opportunities for JPUD Revenue, Acceleration of Debt
Retirement, New Energy Investment, General Electric Rate
Reduction/Stabilization, and Building Grid Resilience

To Describe the Four Basic Functional Units of Renewable
Local Green Electricity/Green Fuel [GE/GF] Operations

To Review the Working Group Structure that has Already Been
Assembled for the GE/GF Study Project

To Outline a Proposed JPUD Role in this Economic
Analysis for Transitioning to Sun, Wind, and N
Water Renewables [SW?] in Jefferson County \\
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PRESENTATION OUTLINE

\I.O\U'I.h

. The Energy Picture: Global and Local, Fossil Fuels and SW?

. Overview of Jefferson County SW? Energy Development

. GE/GF Detail: Green Electricity/Green Fuel Operations

a. Green Electricity from Intermittent Sun, Wind and Water (SW? Energy)
b. Local Production of Green Fuels from Electricity

c. Green Fuel Storage, Handling and Distribution

d. Generation of Green Electricity and Heat from Green Fuels

. Local Green Fuel Basics: Anhydrous Ammonia

. Proposed Economic Analysis of GE/GF Operations

JPUD Opportunities in GE/GF Transition

. Proposed Organization and Financing
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INFORMATION



1. The Energy Picture: Global and Local, Fossil Fuels and SW2

® Global Energy Difficulties Have Been Building for Years: Peak Oil Limits,
Nuclear Risks, Grid Complexities, Climate Change

® Awareness of Local Energy Difficulties Growing Also: Public Power vs. New SW2
Investment, Role of External Financial Interests, Resilience Issues w/Grid Ties

Approximated Annual Energy Summary: Jefferson County WA

Energy Sources Energy Uses
sorves | [N i, | oG

.. Total Energy Operations
. 900 GWh S 100 GWh
\, ~Drying
B;g(f)u:xh fuels Annual 100 GWh
County | \ Vs W PAPER
Total: 5 i J ¥ Boiler Heat | | LL
TW. ‘ ig’ 600 GWh | ;
2.4 h f'hermal
(&400 GWh) 3 .uses
\ & Cooking
\ \, 600 GWh N
'\ Fossil Fuels -

E 75 GWh EST OF [ thermal
COUNTY uses

Local Solar Electricity | Local Hydro-

SOWh - BpaElectricity 35 Gun 1500 oW
® JPUD Centrally Positioned: SW2, Energy Market Competition, . Pg%&
BPA Power Security, Energy Development Financing \J";”‘:;SA"" fj“i“ty;— )
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2. Background for Jefferson County Energy Development

® Maritime Transportation from 1800s, Paper Mill Operations Since 1920s,
Grid Development with BPA in 1930s and Sixty Years of Fossil Fuels

® Jefferson Energy Center Meetings in 2004, Rita Schenk and Brian Weller
In 2005, Local 2020 and C4LP in 2007, Public Power in 2009, JPUD in 2013

® Energy Lunch in 2010, Energy Project Reporting in 2012, EV Financing
In 2014, and Jefferson County Energy LLC

Jefferson County
Energy, LLC

| |
GE/GF Study EV Transition Wind Energy Energy Lunch
Project Plan Project Project Program

® Wildpoldsried Energy Transition Experience in Biodigesters, Central
Heating and Wind Shows Big Rise in Local Prosperity

® Jefferson County Energy Transition Could Mean Increase in Electricity
Use, Increase in SW? Collection, Lower Electric Rates, @
a Stackless Paper Mill, and a More Robust Local Grid ‘\\Jeffersoncounty }?ﬁ
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2. Background to Jefferson County SW2 Energy Development

SW2 Energy is a Local, Area-Based Energy Resource
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® Port Townsend
- People: 8,334
- Est. Energy Use: 666 GWh/yr

- Area: 23.3 sq kilometers
- Solar Energy: 23,300 GWh/yr

Wo d /"'

[ Port
e Townsend

/urb

nm T - Wind Energy (40 mph): 4.5 days
Food Co-op @ Port Townsend Food Co-op
A WO - Energy Use: 1 GWh/yr
Af’o s, - Area: 8,000 sq meters
- Solar Energy: 8 GWh/yr
67 m - Wind Energy (40 mph): 15.7 days
120 m ® Dundee Hill Neighborhood

- People: 400
- Energy Use: 32 GWh/yr

Dundﬂee:/flill

- Area: 0.839 sq kilometers
- Solar Energy: 839 GWh/yr

Marrowstone
Island

® Marrowstone Island

- Energy Use: 72 GWh/yr -
- Area: 36.6 sq kilometers PR
- Solar Energy: 36,570 GWh/yr n
- Wind Energy (40 mph): 7.5 hours

- Wind Energy (40 mph): 6.0 days

Sun: 1,000 kWhrs/Yr/Sq Meter

- People: 897 Wind: energy->wind speed cubed
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GREEN ELECTRICITY/
GREEN FUEL
[GE/GF]
OPERATIONS



3. GE/GF Detail: Green Electricity/Green Fuel Operations

Four Elements of Green Electricity/Green Fuel Operations

Electrons Protons
GREEN
1 2. 3
GREEN |V oo NA/GREEN
<l'| ELECTRICITY | —® / LOAD ", FUEL |-
(SW2 Energy) (x2) /
' e —

GREEN A/

LECTRICITY W.§g

PRODUCTION

® Result of a Fundamental ReThinking of Electric Power Generation
And Delivery Using Local Renewable Energy Sources

® Basis for Structured Explanation of GE/GF Functions and

Businesses

® Basis for Proposed GE/GF Study Project Organization, &
) ) : B
Financing, and Deliverable Results

g
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3. GE/GF Detail: Green Electricity/Green Fuel Operations

a. Green Electricity from Intermittent Sun, Wind, and Water [SWZ]

ELECTRICITY | —>{ LOAD />

Too Much

GREEN

ELECTRICITY /
(SW2 Energy) \

Not Enough

pr—
LOAD >

-7

® Electric Power Must Be Matched
with Load on Transmission Grid

® Works Only Within Certain Load
And Generation Limits

® Too Much SWZ Can Waste Green
Electricity with No Place to Go

® Not Enough SW? Requires Additional
Power Frequently from Fossil Fuels

® | oad Does Not Include Most Home
Heating or Transportation Needs

Jefferson County ;Q?g;
wa
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3. GE/GF Detail: Green Electricity/Green Fuel Operations
b. Local Production of Green Fuels from Electricity

GREEN
FUEL
PRODUCTION
GREEN
ELECTRICITY
(SW2 Energy)

® Heart of GE/GF Operation is Local Green Fuel Production from
Intermittent Supplies of Renewable Electricity from SW2 Energy

® Excess or Unprofitable Renewable Electricity is Used as Generated
To Produce Local Supplies of Green Fuels

® Local Green Fuel Production Capabilities Include Electrolysis,
Haber-Bosch, and Other High Temperature Processes p@g

Jefferson County 79? f

‘WA
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3. GE/GF Detail: Green Electricity/Green Fuel Operations
c. Green Fuel Storage, Handling and Distribution

GREEN
FUEL
PRODUCTION
GREEN
ELECTRICITY
(SW2 Energy)

® Green Fuels are Stored Locally for Local Use or Sold and Transported
to Other Storage Facilities in Other Markets

® |ocally Produced Ammonia Fuels are Very Similar to Propane in
Storage and Handling Operations

® | ocal Green Fuel Supply Creates Local Markets for Both
Electricity and Fuels - Local Markets that become s
Linked as Energy Moves to Uses that Produce Most — M
Local Advantages/Profits \ Jefferson ounty )
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3. GE/GF Detail: Green Electricity/Green Fuel Operations
d. Generation of Green Electricity and Heat from Green Fuels

Electrons Protons
GREEN
FUEL

PRODUCTION

GREEN /' —— \ GREEN

<]*:| ELECTRICITY | —¥ / LOAD
(SW2 Energy)

ELECTRICITY
PRODUCTION

® As Needed to Balance Local Loads, Green Fuels are Used
to Generate Additional Supplies of Green Electricity (and heat)

® Green Electricity Can Be Generated Using Internal Combustion
Engines, Gas Turbines, and/or Fuel Cells

® Thermal Energy (Heat) is a Significant and Valuable
By-Product of Local Green Electricity Production

® Energy Exports, (i) Excess Green Fuels and (ii) Green _— Pﬁi

Jefferson County k Q? 7

Electricity that is Produced On-Demand from Local Green \ P

Fuels, Mean Increased Local Electricity Use Jefferson County Energy LLC
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4. Local Green Fuel Basics: Anhydrous Ammonia

® Like Green Electricity That is Generated From Non-Carbon Energy Sources
Such as SW2 Energy, Green Fuels are Those That Have No Carbon
in Their Molecular Structure and are Produced from Non-Carbon Sources

® Ammonia has a Molecular Structure that Includes

Three Hydrogen Atoms (Protons) and One Nitrogen NH;
Atom and is a Common Industrial Chemical: 200+ Ammonia
Million Tons Produced Each Year (from natural gas) ATOMIC WT: 17

® Ammonia is a safe and non-explosive liquid at room temperature and slight
pressure (like propane) that is moved with pipelines, trucks, and tankers to
major uses as fertilizer in agriculture and refrigerant in office buildings

® Green Ammonia Fuel can be Made Locally from SW2 Energy, Water, and Air
Energy +2H,0 > 2H,+ O, Energy+N,+3H,->2NH,
® In Internal Combustion Engines, Gas Turbines, Fuel Cells, and Burners Ammonia
Combines with Oxygen to Produce Energy, Nitrogen, and Water Vapor
4NH;+30, > 2N, +6 H,0 +Energy

® A Gallon of Ammonia Fuel is the Energy Equivalent ‘ Fﬁ‘i

of About .75 Gallons of Gas \Jeff‘;;jf" coury )

Jefferson County Energy LLC
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GE/GF
Study Plan
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5. Proposed Economic Analysis of GE/GF Operations

® Four Separate Working Groups Charged with Setting Energy Requirements,
Technology Definition, Economic Assessment, and Next-Step Planning

PROJECT OBJECTIVES PROJECT OBJECTIVES
1. Assess Future Green Electricity Resources 3. Assess Green Fuel Handling, Uses and
Available to Jefferson County Population Markets
2. Evaluate Opportunities for Local Production GE/GF

4. Evaluate Opportunities for Local Generation
of Green Fuels from this Green Electricity

PROJECT OFFICE of Electricity and Heat from Green Fuels

« Project Direction «

[study integration]

| |
BPA Peak Load Paper Plant New
Reduction Energy Products

[Green Electricity - GE]

T I
New Public Power Jefferson County

Revenues Energy Markets
[Green Fuels - GF]

'A/WIND THERMAL/BIOMASS WSU/FUELS ISU/GENERATION
WORKING GROUP WORKING GROUP WORKING GROUP WORKING GROUP
+ Electron Intake Analysis « « Fuel Prod'n Analysis « « Green Fuels Assessment « Power Prod'n- Analysis +
Tom Dallimore Philipp Schmidt-Pathmann Dave Sjoding Norm Olson
SEA BREEZE WRSI INTERNATIONAL WASHINGTON STATE IOWA STATE
POWER CORP CONSULTING GROUP UNIVERSITY UNIVERSITY

® Jefferson County Project Office Charged with Integration of Working

Group Output Around Local Energy Objectives and Preparation of All
Final Documentation and Business and Financial Plans

i
Jefferson County .U/
® JPUD Should Participate in the GE/GF Project Office \ i ——) !

g
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6. JPUD Opportunities in GE/GF Transition

® Increased Purchases and Sales of Electric Power

® Accommodation of All New Local SW? Energy Dvelopment Projects

® Provide Locally Generated Electric Power to BPA On-Demand

® Arrange Further Power Purchases at Low Spot and Non-Firm Industrial Rates
® Double Use of Electric Power in Jefferson

® Deliver Electric Power Needed for 400 GWh/yr in Green Fuel Production

® District Energy Planning and Microgrid Development

® Immediate Participation in GE/GF Study Project

® Accelerate Payment of Current Debt Obligations

® Move Into Position of Investing in New Local Energy Infrastructure

@<
B

Jefferson éoiu;tiyl Q? }’Y’
wa e

—

Jefferson County Energy LLC



19
6. JPUD Opportunities in GE/GF Transition

Approximated Annual Energy Summary: Jefferson County WA

[Overlays Show Effect of GE/GF Operations On Energy Sources and Uses]

Energy Sources Energy Uses
Biofuels E PER Lighting & Transport
s own) | LL Electronics ~ 100 GWh
i~ Total Energy 100 GWh ~— Operations
’ . 900 GWh o 100GWh
\. ~Drying
fuels Biofuels \Fuels Annual \ 100 GWh
750 GWh \. C .
, ounty ler Heat\ | '
‘ Total: g 600 GWh | | LL
- / 2.4 TWh /
thermal
\ . ,’ (&400 GWh) \ Heating / uses
Electricity N\ & Cooking &
450 GWh 600 GWh />
REST OF Ry, '\ Fossil Fuels
COUNTY 75 GWh REST OF e thermal
| COUNTY uses
Local Solar Electricity Lglc:clti:lséclltr; Total Energy
5 GWh et
BPA Electricity
50 G 25 GWh 1,500 GWh
[Fuel Production with GE/GF Will Add a New 300 GWh ™
Slice to Both Sources and Uses in Overall Annual Energy \ Jefferson County }j?//y

Picture Bringing Annual County Total to 2.7 TWh] Jefferson &,qnty Energy LLC



7. Proposed Organization and Financing

® Local Sponsors and Others are Ready to Create and Fund a New Entity: the
Jefferson County Energy LLC - the Master LLC for Local Energy Development

ENERGY SECTOR OF THE
JEFFERSON COUNTY ECONOMY

M \A/
powr T ac
encray Cor

DIONS I RARERSMAKINGIDRERATIONS l SOUARIENERGY'ORERATIONS!

GE/GF Study
Project

BPA/Wind Thermal/Biomass WSU/Fuels ISU/Generation

Working Group Working Group Working Group Working Group

west @)

Local

- Friends of
Energy

Lunch

JEFFERSON COUNTY
GENERAL POPULATION

|
1]

Jefferson County

Power Trip
Energy Corp

PORT OF &
PORT TOWNSEND iy

SR

Dy g Sons ;

Energy, LLC
EV Transition Wind Energy
Plan Project Project

SUNSHINE
PROPANE

i

w0, O RC

Blectri

U ENERGY LUNCH
@ LOCAL SPONSORS

CountyEnergy.US

Energy Lunch
Program

® Local LLC Organization Would Cover Activity in - and Funding For - Three
Other Jefferson County Energy Projects in Addition to the GE/GF Study

® Funding Being Sought from BPA Could Be Made into Local

Funding with the Active Participation of JPUD and/or

Port Townsend Paper

a
Jefferso; E&E{y* ?JT
WA ]

V

e
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THANK YOU
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