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Outline

* Why we care about climate in MN
* Federal and state action
* An economic perspective

 What do we do next? State strategies for
climate action



The Environmental Quality Board
Minnesota Pollution I ( EQB)

Control Agency
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* Department of Administration
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Warming is well underway in

Minnesota

Minnesota, Statewide Average Temperatures

1895-2014
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Minnesota, Average Daily Minimum Temperatures
Winter (Dec - Feb) 1895-2014
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“Extreme heat, heavy
downpours, and flooding
will affect infrastructure,
health, agriculture,
forestry, transportation,
air and water quality, and
more. Climate change will
also exacerbate a range
of risks to the Great
Lakes.”

- National Climate Assessment

Temperature Difference (°F)

35 3.8 4] 44 47 50 —

Figure source: NOAA NCDC / CICS-NC



$4.3 Billion

Estimated damages to property
in Minnesota due to extreme
weather between 2000 and 2012.

$4 million at Whitewater State Park.



Climate Change Impacts our Health

OBSERVED LIKELY HEALTH
CLIMATE CHANGES EVENTS OUTCOMES

EXTREME HEAT Heat-related illness
Increased and death
temperatures

AIR POLLUTANTS/OZONE Cardiovascular disease

and stroke
LONGER POLLEN SEASON

Respiratory illness,

Increased SEVERE STORMS allergies
extreme
weather CHANGES IN ENVIRONMENT & HABITAT

Injuries, drowning

Infectious disease
DROUGHT

Stress and

mental illness
e FLOODING

dew points Displacement

WILDFIRE




PRESIDENT OBAMA'S PLAN TO

ADDRESS CLIMATE CHANGE

~ Reduce carbon pollution

., Cut energy waste
. Help states and cities

- Lead global efforts

Wh.gov/Climate-Change #ActOnClimate



111D: Proposed Clean Power Plan Rule

Goal: Reduce carbon intensity of existing fossil fuel power
plants in the U.S. by 32% by 2030 (below 2005 baseline)

* Trading encouraged across states

* Allows flexibility for compliance within the
limits of permanent, verifiable, enforceable



Minnesota State Policy

* Reduce energy use 1.5% a year through cost-effective
efficiency measures

* 25% of states energy be derived from renewable energy

resources by the year 2025

* 1.5% Solar requirement for investor-owned utilities by 2020
* 10% Solar goal by 2030.

* Reduce statewide greenhouse gas emissions:
v 15 percent by 2015
v 30 percent by 2025
v' 80 percent by 2050
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Intensity of GHG emissions compared to gross state product Intensity of GHG emissions compared to population
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jobs added in
clean energy
economy in the

last 15 years

Smart Grid

Solar Energy

Wind Power

Bioenergy

Energy Efficiency




Clean energy jobs have grown much faster
than the overall state employment

220 T e e mm e e e e e e e e e e e e e e e e e e e e e e e e e e s s e o

alue)

200 --——-——- o m —— e e e e e e

in overall 789%
clean energy e
employment since
January 2000

180 --—-

e OVVCY T OV SR AT
to 20001(100=2000 v

160 -~ -=--

tive

140 - e e e e

ywih Rela

Minnesota Total Employment 11%

120 mmmrmm e e o e e e e e e e e

tare

100 —

Employrnen

‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 11 ‘12 13 ‘14

Data Source: National Establishment Time Series Database (NETS), IEGC. MN DEED Economic Analysis Unit Survey-July 2014
Analysis: Collaborative Economics



usiness as Usual

2015 Goal




®
91,241

homes' energy

2\
n use for one

year

®
210,526

Passenger

5 vehicles

®
2,325,581

barrels of oil
consumed




Emissions by sector, historic and forecasted
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What do emission reduction strategies
look like in Minnesota?

s\

Energy Supply

40% Renewable
Energy Standard

50% Renewable
Energy Standard

Repower Sherco
1&2 to natural gas

Retire Sherco 182

Repower one unit,
retire the other

111(d) Scenarios

Energy
Demand-Side
Management

Combined Heat and
Power

S5B2030 Building
Guidelines

2.5%/yr Energy
Efficiency

Thermal Renewable
Energy

=

Transportation

and Land Use

Transportation
Pricing

PAYD Insurance

Carbon Tax

Fuel Tax

Compact Metro
Development

Metro Mass Transit

Electric Vehicles

TLU-2&3 (combined)

Agriculture

Fertilizer Reduction

Increase Perennials

Advanced Biofuels

State Biofuel Goal

7

Forests,
grasslands,
and wetlands

Protect Peat lands

Best Management
Practices

Community Forests*

Conservation of
natural land*

Waste
Management

Waste Water
Treatment
Efficiency

Waste Reduction




Energy Supply Sector

Minnesota exports $18
billion a year for fossil fuels

What can we do?

Instead of investing capital into updating old coal
plants, retire them and replace with natural gas or
wind.

Increase state renewable energy requirements.
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While we are on track to meet our state renewable
energy standard, we are not close to meeting our
renewable energy potential

Existing
Capacity in NREL Calculated

Minnesota Potential for MN
Renewable Resource

Biomass 369 3,000
Rooftop PV 12,000
Urban large scale PV 20,000
Utility scale solar 6,500,000
All PV Total: 10 6,532,000
Wind (onshore) 2,769 480,000
Hydro 199 <1000

Data source: NREL



Increasing the Renewable Energy
Standard to 40 or 50% by 2030

* Current state Renewable Energy Standard is
~28.5% by 2025

e CSEO assesses incremental increases over the
current RES:

40% 31 3 3 3
50% 34 10 3 3



Renewable Energy Standard

Net present
2015 - 2030 value of Cost
2030 GHG cumulative societal costs, effectiveness
reductions (Tg | reductions (Tg 2015 - 2030 ($2014/tonne
million $2014

40% Scenario

50% Scenario

***Next Generation Goal is to reduce annual emissions by ~50 million metric tons of CO2e
by 2030***




P Transportation and Land Use Sector

What can we do?

 Reduce driving through pricing mechanisms, densification
of urban areas, and expanding public transportation

e Zero emissions vehicles, like electric vehicles.

- —

300 mlles of bus-only shoulders Roundabouts eliminate Idling

MnPASS lanes
in the metro have for decades at signals, reducing vehicle
: provide an alternative to heavy traffic. . - Hls -
allowed buses to bypass congestion, _ emissions and fuel consumption
Solo drivers pay; buses, carpools

i idership. .
increasing ridership and motorcyclists do not.



Transforming the Metro with an
anticipated population growth of ~ one
million people

Business as Usual Policy Option
25% at 3 units/acre
62% at 3 units/acre low density
38% at 8+ /5% at 8+
units/acre units/acre

: SELET
flojegijigat




f== Increase Mass Transit in the Metro

Microeconomic Net present
modelling value of
2015 - 2030 | societal costs, Cost

2030 GHG cumulative | 2015 - 2030 effectiveness
reductions (Tg reductions (million ($2014/tonne

0.25 2 (3330)  ($165)

Employment 680 jobs
GDP S40M
Income S45M
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Extra Slides



WATER USAGE ON THE RISE

1.4 Trillion gallons of water per year

Minnesotans’ overall water use has risen from
about 850 billion gallons per year in the mid-1980s
to almost 1.4 trillion gallons per year in 2010.

More than 70% of landfill waste could be recycled

70 % or composted, conserving resources and preserving
landfill capacity.

What can we do?

e \Water conservation

 Decreasing the

amount of material
going to landfills

* Turning into energy



Forestry Sector

CARBON REDUCTIONS, NATURALLY

15 Billion metric tons of CO2

Minnesota’s peatlands are estimated to store
the equivalent of about 15 billion metric tons
of carbon dioxide.

A “i 4, A*A

5.8 Billion metric tons of CO2

Minnesota's forests store the equivalent of

about 5.8 billion metric tons of carbon dioxide.




Agriculture Sector

What can we do?

* Reduce the use of nitrogen fertilizer through
efficiency of application and other practices

» Use of cover crops, grow more perennial crops

* Win-win of perennial biofuels




Renewable Sector Progress

COMPARISON OF CLEAN ENERGY MARKET DEVELOPMENT

Minnesota, 2000-2012

Energy Efficiency
cumulative savings

Bioenergy electricity
production

Installed wind energy
capacity

Installed solar energy
capacity

Biofuel (Ethanol)
production capacity

2000

9 trillion BTU

1,320 Thou
MWh

290 MW

118 kW

220 millions of
gallons

2012

56.5trilion BTU

1,838 Thou
MWh

3,004 MW

11,550 kW

1,117 millions of
gallons

2000-2012
percent change

524%

40%

935%

9670%

408%
31




Residential, Commercial, Industrial and Institutional (RCII)
Net present

value of
2015 -2030 societal costs, Cost
2030 GHG cumulative 2015 -2030 effectiveness
reductions (Tg  reductions (Tg (million (52014/tonn
CO,e) CO,e) $2014) e CO,e)
Combined Heat & Power (CHP) for
Natural Gas & Biomass
5 46 ($1,000) (522)
SB 2030, Zero-Energy Transition
Codes 9 54 ($2,050) (S34)
Increase Energy Efficiency
Requirement, 2.0% Target : ($1,270) (544)

***Next Generation Goal is to reduce annual emissions by ~50 million metric tons of CO2e

by 2030%**



New Power Plants

Clean Air Act Section 111(b)

New Source Performance
Standard (NSPS)

Plants built / modified/
reconstructed after 2014

Existing Power Plants

* Clean Air Act Section 111(d)

e Establishes emission
guidelines

* States have flexibility to make
their own plans



What progress have we made on emissions?

200M :
Historic | Forecast

: Energy efficiency
180M
Electricity from renewable energy

ol lantetiements and fuelswiching .

Emissions avoided
160M

140M < Commercial
L Residential

120M

100M

CO2-equivalent tons

80M

60M

40M

20M

oM

1990 1995 2000 2005 2010 2015 2020 2025 2030

Source: Pollution Control Agency



State Climate Planning

UMN Humphrey Institute of Public Affairs: Pollack, Meyer, Wilson,
2011 in Energy Policy



Action plans: all states come up with the same basic
strategies

o -

All other strategies

e ! :
609%, - - . - I . [ Strategies 6 thru 10

B Reduced vehicle use

40%, - Efficient vehicles

Forestry & soils

2%, - Renewable electricity

Building cfficiency

I:]uf] T T
MI  SC MT

FL NM MN AR

AZ CO MD NC

* 70% of reductions in emissions come from the top 5 strategies
* 90% of reductions come from the top ten strategies
» Different ratios of strategies make sense for different states

UMN Humphrey Institute of Public Affairs: Pollack, Meyer, Wilson, 2011 in Energy Policy



-"-'-'":'_..: Pending legislation: Increasing the
¢ Renewable Energy Standard to 40%

WIND

{® SOLAR
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Interconnected: Agriculture, Water,
Climate




Where are there opportunities to reduce
emissions?

(@] & &

Energy Transportation FLlEE
Energy Supply Demand-Side and Land Use Agriculture grasslands,

Management and wetlands

Waste
Management



Forest Composition Shifts

Lower Emissions

Forest Types
B White/Red/Jack Pine | Loblolly/Shortleaf Pine g Oak/Hickory

1) Maple/Beech/Birch | EIm/Ash/Cottonwood

Spruce/Fir 1) Oak/Pine _} Oak/Gum/Cypress ) Aspen/Birch 1) No Data
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Climate change has made extreme rain
events more likely

N A

i ' \
“+June 20,2014 .

RUSHF ORD FLOOD



Demand-Side Energy Management Sector

What can we do?

 Remove barriers for local governments to implement building
codes with stronger efficiency requirements than state code.

 Harness renewable thermal energy that we currently waste (CHP)

* Increase efficiency requirements for utilities to support efficiency

in our homes and businesses.
8.5¢

Return on Investment



Pending legislation: Increasing the
Conservation Improvement Program

Net present
value of
2015 - 2030 | societal costs, Cost
2030 GHG cumulative 2015 - 2030 | effectiveness
reductions (Tg reductions (million ($2014/tonne

2% for electric utilities,

1.5% for gas utilities 3.2 25 (51270) ($44)
2.5% for electric

utilities, 1.5% for gas 4.7 42 (51882) (S45)
utilities

Business As Usual: 1.5%

electric utilities and 1% 11.87 -$ -$
gas utilities (*by 2025)

***Next Generation Goal is to reduce annual emissions by ~50 million metric tons of CO2e

by 2030***



