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New Hampshire State Energy Strategy » Baseline Forecast Meeting Agenda

In today’s meeting we will discuss the purpose of the baseline energy
forecast, the forecast methodology, the results, and outline next steps.

1. » Purpose and Methodology

2. » Electric Sector Forecast

3. » Thermal Sector Forecast

4. » Transportation Sector Forecast
5. » Summary and Key Takeaways

6. » Next Steps
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New Hampshire State Energy Strategy » Baseline Forecast Meeting Agenda
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» Purpose and Methodology

» Electric Sector Forecast

» Thermal Sector Forecast

» Transportation Sector Forecast

» Summary and Key Takeaways

» Next Steps
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New Hampshire State Energy Strategy » Task 2: Baseline Energy Forecast

Task 2: Navigant will develop a baseline forecast informed by current and
proposed policies, demand profiles, and supply infrastructure.

Develop

Energy
Baseline

In Task 2, Navigant will develop a forecast of New Hampshire’s energy landscape using:
 Current and Proposed Energy Policies, Programs, and Regulations:

— Existing and proposed legislation, regulations, policies and programs at the state,
regional (ISO-NE), and national level that may influence energy use in state

* Energy Demand in New Hampshire: Current and Projected

— Demand will be divided into the electric, thermal, and transportation sectors.
As appropriate, we will sub-divide consumption into residential, commercial and
industrial applications.

* Energy Supply and Infrastructure in New Hampshire: Current and Projected

— Including a discussion of power generation assets, distribution and transmission
systems; current thermal and transportation energy infrastructure.

Deliverable: A summary of New Hampshire’s energy baseline that synthesizes supply
and demand patterns, key issues and the state of existing energy policies/discussions.
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New Hampshire State Energy Strategy » Task 2: Baseline Energy Forecast

Navigant’s baseline forecast leverages industry standard sources of
energy data, accounts for existing plans, and reports meaningful metrics.

Data

WS ePublicly
Available,
Industry
Standard Data
Sets

eNational, ISO-
NE, NH

¢ Are there
additional
sources of data
we should be
considering in
developing the
Business As
Usual (Baseline)?

©2014 Naviaant Consultina. Inc.

Plans, Policies, and
Assumptions

*Plans, policies,
and NH specific
information used
to shape the
forecast

e Are there
additional
policies we
should be
considering in
developing the
Baseline?

Metrics

eQuantitative
indicators of the
future state of
NH Energy

*Broken out by
sub-sector and
fuel

* Common Units

* Are these
metrics
appropriate
given the State’s
priorities?
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New Hampshire State Energy Strategy » Baseline Forecast Meeting Agenda
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New Hampshire State Energy Strategy » Electric Sector Forecast » Data, Policies, and Metrics

Navigant used the Portfolio Optimization Model (POM) to forecast
demand, price, emissions, and power generation infrastructure metrics

for NH’s electric sector.

.y

*EIA AEO

*Ventyx
Generation and
T&D Database

*Energy Velocity

¢]SO-NE CELT
2012 Report

¢ DSIRE

*Navigant
Analysis (POM)

- J
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Plans, Policies, and
Assumptions

eNH RPS and Off-

Ramps
*ISO-NE Regional
System Plan 2012

e EPA Rules for
SO,, NO,, and
CO, (proposed
2014):
assumes no new
coal

*RGGI-New Cap
e Established

Contracts (PPAs)
for Renewables

o /

*In-State Capacity
(MW)

eFuel Prices
($/MBtu)

*Generation
(GWh)

e Wholesale Price
(3/kWh)

eLoad (GWh)

e Peak Load (MW)

* Expenditures
($Million)

* Emissions (MT)

- /
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New Hampshire State Energy Strategy » Electric Sector Forecast » Key Takeaways

While electric demand is largely steady through the forecast period,
emissions are in decline and the overall cost of electricity is rising.

Generation

e Utilization of power generation assets is driven by the economic dynamics of the fuels
consumed and environmental regulations.

* The Seabrook nuclear plant continues to provide substantial base-load power.
* 20% of in-state generation will come from renewables by 2025.

Demand

* The increase in efficiency of appliances and building systems is offset by the number of
units leading to steady levels of residential demand.

e Commercial demand is projected to grow in contrast to industrial demand as the New
Hampshire economy shifts from manufacturing to information technology.

Emissions and Expenditures

* While emissions from the electric sector are in decline as we move to cleaner sources of
energy and higher efficiency, total expenditures are forecast to increase as the wholesale
price increases.
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New Hampshire State Energy Strategy » Electric Sector Forecast » Capacity

In-State Power Generation Capacity
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New Hampshire State Energy Strategy » Electric Sector Forecast » Fuel Prices

Price of Fuels used in Power Generation
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New Hampshire State Energy Strategy » Electric Sector Forecast » Generation
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New Hampshire State Energy Strategy » Electric Sector Forecast » Wholesale Prices

Average Wholesale Electric Prices
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New Hampshire State Energy Strategy » Electric Sector Forecast » Load

Electric Load by Sector
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New Hampshire State Energy Strategy » Electric Sector Forecast » Peak Load

Peak Electric Load (MW)
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Peak Load by Sector
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New Hampshire State Energy Strategy » Electric Sector Forecast » Expenditures

Annual Electric Expenditures
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New Hampshire State Energy Strategy » Electric Sector Forecast » Emissions

Emissions from Electric Power Generation
(NH demand share of ISO-NE emissions)

HISTORIC : FORECAST
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New Hampshire State Energy Strategy » Baseline Forecast Meeting Agenda
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» Electric Sector Forecast

» Thermal Sector Forecast

» Transportation Sector Forecast

» Summary and Key Takeaways

» Next Steps
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Data, Policies, and Metrics

Navigant relied heavily on the EIA SEDS and AEO as well as
population and economic forecasts to inform its estimates for demand,
fuel prices, expenditures, and emissions in the thermal sector.

*EIA AEO
*EIA SEDS
*BEA
*DSIRE
*DOE EERE

eNatural Gas &
HHO
Distribution

©2014 Naviaant Consultina. Inc.

Plans, Policies, and

Assumptions

eNH RPS -
Thermal Carve-
out

*CORE NH

Programs

biomass, solar,
and geothermal

Energy Efficiency

*NH incentives for

¢ Consumption
(BBtu)

e Fuel Price
($/MBtu)

* Expenditures
($Million)

* Emissions (MT)

17
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Key Takeaways

Demand and emissions in the thermal sector are forecast to hold steady,
whereas fuel expenditures are forecast to rise by 25% through 2033.

Residential

* In reaction to increasing fuel prices, thermal energy consumption is forecast to
decline slightly in the residential sector.

* The decline is the greatest among those using oil heat, enabled by fuel
switching and efficiency retrofits.

Commercial and Industrial

e Like the electric sector, commercial demand for thermal energy is projected to
grow in contrast to industrial demand as the New Hampshire economy shifts.

* Industrial fuel consumption declined in the past 10 years amid a shrinking
manufacturing base

Emissions and Expenditures

*Total emissions in the thermal sector are forecast to hold steady through the
forecast period as the switch to lower carbon fuels is offset by increases in
demand.

Total expenditures are forecast to increase.
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Residential Consumption

Residential Sector Fuel Consumption
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Residential Fuel Prices

Fuel Prices ($/MBtu)
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Residential Expenditures

Residential Expenditures by Fuel
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Commercial Consumption
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Commercial Fuel Prices

Commercial Sector Fuel Prices
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Commercial Expenditures

Commercial Expenditures by Fuel

HISTORIC i FORECAST
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Industrial Consumption

Industrial Sector Fuel Consumption
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Industrial Fuel Prices

Fuel Prices ($/MBtu)

Industrial Sector Fuel Prices
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Industrial Expenditures

Industrial Expenditures by Fuel
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Consumption

Thermal Energy Consumption by Sector
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Expenditures

Thermal Fuel Expenditures by Sector
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New Hampshire State Energy Strategy » Thermal Sector Forecast » Industrial Expenditures

Thermal Sector Emissions
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New Hampshire State Energy Strategy » Baseline Forecast Meeting Agenda
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New Hampshire State Energy Strategy » Transportation Sector Forecast » Data, Policies, and Metrics

Navigant’s forecast for the transportation sector uses a vehicle stock
model, and demographic data to estimate miles traveled, fuel
consumption, expenditures, and emissions.

o

e EIA AEO
e DSIRE

e NHSTA (CAFE)
e FHWA

 BEA

* DOE EERE

e US and NH
DOT
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4

Plans, Policies,

and Assumptions

e CAFE
Standards

e EPA Ethanol
Mandate

e EV Tax Credits

e NH incentives
for AFVs

32

* Fuel Economy
(MPG and
MPGe)

* Expenditures
($Million)

® Price ($/MBTU)

e Consumption
(BBTU)

® Emissions (MT)
® Vehicle Miles
Traveled (VMT)
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New Hampshire State Energy Strategy » Transportation Sector Forecast » Key Takeaways

Demand and emissions in the transportation sector are declining due to
increases in fuel economy. However, total expenditures are rising.

Fuel Economy

* The increase in average fuel economy of light duty vehicles is the
single largest driver affecting energy consumption and emissions in
the transportation sector.

Electric Vehicles

* Plug-in Electric vehicles dominate the AFV category, but still only
account for a small fraction (7.5%) of total vehicle miles traveled in

2033.

Emissions and Expenditures

e[ ike the Electric and Thermal Sectors, emissions are forecast to decline,
whereas overall expenditures are forecast to increase through 2033.
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New Hampshire State Energy Strategy » Transportation Sector Forecast » Fuel Economy

Fleet Average Fuel Economy (MPG)

120
110
100

O
e}

80
70
60
50
40
30
20
10

%
N
®

Transportation Fleet Average Fuel Economy

HISTORIC FORECAST

> e

» & & & &K S ¢

Q\c’bQ Q N
v v v Y Y Vv v

&
4
NN

NN
> o

o o) Q
\) Q Y
Q Q QA q’Q "1,

20 Y

—=Light Duty (MPG)
==Medium and Heavy Duty (MPG)
==Medium Duty (LPG)

©2014 Naviaant Consultina. Inc. 34

===Light Duty Plug-in Electric (MPGe)
===MHD Plug-in Electric (MPGe)
—==Motorcycle (MPG)

NAVIGANT

ENERGY



New Hampshire State Energy Strategy » Transportation Sector Forecast » VMT

Transportation Sector Vehicle Miles Traveled (VMT)
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New Hampshire State Energy Strategy » Transportation Sector Forecast » Fuel Consumption

Transportation Sector Fuel Consumption
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New Hampshire State Energy Strategy » Transportation Sector Forecast » Fuel Prices

Transportation Sector Fuel Prices
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New Hampshire State Energy Strategy » Transportation Sector Forecast » Expenditures
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GHG Emissions (Millions MT)

New Hampshire State Energy Strategy » Transportation Sector Forecast » Emissions
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New Hampshire State Energy Strategy » Baseline Forecast Meeting Agenda
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New Hampshire State Energy Strategy » Forecast Summary » Key Takeaways

Where demand patterns differ across the electric, thermal, and
transportation sectors, total expenditures are consistently rising.

Electric

* The power generation profile in NH is getting cleaner, driven by both environmental
regulation and fuel economics.

* Gains in efficiency are largely offset by the increasing electric demand associated with a
greater number of households, and the number of devices and appliances per household.

Thermal

* The thermal energy sector offers one of the most promising opportunities for gains in
efficiency and cost containment.

* Recent price volatility in home heating oil is pushing customers away from this fuel,
resulting in lower expenditures in the forecast.

Transportation

* Additional reductions in emissions and expenditures in the transportation sector will
likely require changes in consumption patterns and alternative modes of transportation.
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New Hampshire State Energy Strategy » Forecast Summary » Demand

Energy Demand by Sector
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New Hampshire State Energy Strategy » Forecast Summary » Emissions
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New Hampshire State Energy Strategy » Forecast Summary » Expenditures

Energy Expenditures by Sector
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New Hampshire State Energy Strategy » Baseline Forecast Meeting Agenda

©2014 Navigant Consulting, Inc.

» Purpose and Methodology

» Electric Sector Forecast

» Thermal Sector Forecast

» Transportation Sector Forecast

» Summary and Key Takeaways

» Next Steps
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New Hampshire State Energy Strategy » Next Steps

Navigant will host a Webinar to solicit stakeholder feedback and finalize
the Baseline forecast and outline the process for the Energy Vision.
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New Hampshire State Energy Strategy » Task 3: Energy Vision

Task 3: Navigant will help the SEAC develop an energy vision informed
by a study of resource potential and the input of stakeholders.

Devise

Energy
Vision

In Task 3, Navigant will:
* Review and consider relevant studies and plans of key stakeholders in New Hampshire

* Evaluate the energy resources at New Hampshire’s disposal and assess the potential of
these various resources

— The list will be comprehensive, divided by sector (electric, thermal, and
transportation), and will include a high-level technical potential quantification.

* Assess the viability of different resource options using stakeholder’s input

— Stakeholder input will be critical for this phase as it will allow for the development
of a meaningful energy vision for New Hampshire.

— Navigant will guide the energy vision development process by providing estimates
of the impact different energy resources on the agreed upon metrics.

Deliverable: The outcome of Task 3 will be an energy vision (an end-state to work
towards) for New Hampshire.
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Ben Barrington — Project Manager
Managing Consultant
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CONTACTS L0

ben.barrington@navigant.com

Andrew Kinross
Director

Burlington, MA
781-270-8486
akinross@navigant.com

Randy Armstrong

Senior Consultant

Burlington, MA

781-270-8408
randy.armstrong@navigant.com

Lisa Frantzis
Managing Director
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