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What's Happening to Coal?

U.S. coal generation and the mining industry have been under distress over
the last few years, as evidenced by reduction in output, plant closures, and
bankruptcies.

So far, the main drivers have been low natural gas prices, increasing penetration of
renewable generation, lack of load growth and environmental regulations (mostly
MATS).

Going forward, further increase in renewable generation and additional
environmental regulations (mainly CO, standards, but also Regional Haze and
tightening emission standards for criteria pollutants such as NOx and SO,) will
continue to challenge coal generation and mining industry, with possible upside
from increasing gas prices.
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US Carbon Overview

EPA’s Clean Power Plan Regional CO, Programs
Finalized in August 2015 AB32 Cap and Trade Program (CA)
Target: electric CO, emissions 32% below 2005 In 4th year of operation
levels by 2030 Auction prices at $12-13/tonne
State targets: Small emissions reductions to date

Lower coal heat rates .
Expected to become more stringent post

2020
Complementary policies: RPS, EE

Gas substitution for coal
More zero-emission generation

Flexible approaches (i.e., trading) encouraged
Regional Greenhouse Gas Initiative (RGGI)

and enabled
State plans due: 2016 — 2018 In 7th year of operation
Compliance: 2022 — 2030 6/16 auction clearing price of $4.53/ton

Mutually reinforcing with Paris Climate lower than 2015 high of 57.50/ ton

Agreement

» » alternatives to CPP as well as
Oral Argument at Court of potential implementation
Appeals September 27, 2016 templates
Possible decision by early 2017.
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CPP National Rate Targets, by Year

The Final (8/15) CPP goals have a larger effect on coal from the start

Compliance assumes “beyond the plant fence” measures and credit trading

Rate Standard (lbs/MWh)

Category Specific Rate Standards based on BSER (lbs/MWh)
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CPP State Rate Standards from 2012 Baseline to

2030 Findl

Rate reductions are phased-in from 2012 Baseline to 2030 goals. The largest
reductions are in MT, ND and WY, while some others such as ME, CT, ID, CA

and MS are already in compliance with 2022 goals.

2012 Avg Fossil Steam Emission Rate

e —— L
P | O1O2UUOD
I U
e e——T
D ©!LLIO} 0D
I N |51 OOSSOY
N /5515 MON
(e [VelecYe)
I P PO\ ON
alysdwioy maN
e — 710} O
1 I /| SSISSIA
T — Y YR

I | N O 4
e e —— A

[ [elileleel
I ouoZlY
e ——
| PWOYDHO
[ —TTSTE =YY
I UD/SINO]
I ! 01050
e — VTNV VN
I ©UI[0.1D0) YLION
I yoin
e —TU ST e WP TeTS
I OO!XSi\ MON

I SO SUOY
I OO
pro3RQg Ynos
oppIoIOD
ueBiyow
I ©5559UUS|
I /SUOOSIM
NOSSIA
T

| PuojApy

| DIUBIIA 1SOM
| PjOsSUUWY
3._02:9_
slou||l
Oxmo_o_mz

| DAMO)

SOSUDY

e S 5111110 AN
I O} 0300 U}ON
I (U0 U

m Baseline to 2022
m Final Standard

m 2022 to Final

Y

i

2012 Avg NGCC Emission Rate

Ul

|

2,500

8 8

)
g 3 8 3
o~ — —

(UMW /sdll) PIDPUDJS 3JDY sUOISSIWI

5| brattle.com



Power Markets Outlook

Low wholesale energy prices persist due to economic pressures and policy goals
Low electricity demand following recession and low natural gas prices (often setting the
market clearing price for power as the marginal fuel)

Forward power markets indicate continuing future low prices

Average All-Hours Spot and Forward Prices, 2008 — 2018 (S/MWh)
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Underlying Causes: Gas, Growth, Renewables (I)

Low natural gas prices are a primary driver of low energy market prices
Steady decrease in near-term prices over the past few years
Deep shale reserves and low offtake capacity
Mothballed wells available for reopening will keep prices low

Forward price curve has dipped, now almost flat over coming decade
Average Annual Gas Spot and Futures Prices, 2008 — 2028
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Underlying Causes: Gas, Growth, Renewables (Il)

Recent history with low demand growth and expected continuation of that
trend reflect increased focus on energy efficiency and distributed generation
Trend will be exacerbated by declining costs of end-use energy management

technologies—though those will eventually require expensive system reconfiguration,
controls, and data systems for integration.

U.S. Electricity Demand Growth
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Underlying Causes: Gas, Growth, Renewables (i)

Natural gas and renewables’ share
of generation is growing, while coal
is falling behind

= From 2000 — 2015, gas generation

nearly doubled while coal cut by more
than one-third

= Although total generation is increasing,
efficiency is improving (in terms of
GWh/SGDP)

% of U.S. Net Summer Capacity by Technology

2015: 1,041 GW 2030: 1,091 GW

2000: 3,802 TWh

Other
2.2%

% of U.S. Net Generation by Technology

Renewable
2.1%

Renewable

Other
. 3.4%

£ Nuclear
19.5%

2015: 4,080 TWh

(" U.S. Electric Generation/SGDP\

1995: 330 GWh/ Shillion
2005: 285 GWh/ Shillion
2015: 249 GWh/ Shillion

\ (in billions of chained 2009 dollars) /
Sources: 1990-2015 Net Generation by State by Type of Producer by Energy Source
(EIA-906, EIA-920, and EIA-923), https://www.eia.gov/electricity/data/state/; 2016
AEO Reference Case, Table 9; U.S. GDP from Bureau of Economic Analysis, US Dept.
of Commerce, http://www.bea.gov/national/Index.htm. 9| prattle.com




Market Developments: Renewables

EIA’s AEO2016 projections (w/o CPP) already show considerable
displacement of coal capacity and lots of renewables:
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Coal Plant Retirements

As of August 2016, 54 GW of coal fleet has U.s. Actpula' ?f:?d :}""Ou"tced Coal
. . . ant Retirements
either retired or announced to retire by 2020 .
Year of Number Capacity
39 GW already retired since 2012 Retirement of Units (MW)
8 GW announced to retire by the end of 2017 Actual
2012 88 9,085
Another 7 GW announced to retire by 2020 2013 16 5,696
. 2014 39 3,906
EPA’s IPM analysis: So1s 101 13899
about 100 GW coal retirements by 2020 with no CPP 2016 45 6455
(most of it by 2016) 2012-2016 319 39,041
. . Announced
With CPP, an additional 15 GW by 2020 and 24-33 2016 10 1,729
GW by 2030. 2017 31 6,654
, . 2016-2017 41 8,382
EIA’s AEO2016 analysis: 018 5 3477
87 GW coal retirements by 2020 and another 5 GW 2019 14 2,143
by 2030 with no CPP 2029 10 12
Total 2012-2020 402 54,243

About 130 GW by 2030 with CPP

4&“%%3%??7 Projected Coal Plant Retirements
* 120

65 GW coal likely to retire by 2020 and another 6 GW z 100

by 2030 with no CPP relative to fleet in 2012 80

CPP adds another 10 GW by 2030, and low gas prices jz 6205
another 55 GW for a total of 135 GW. " I I
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Impact of SCOTUS CPP Stay on Coadl

= Coal stocks jumped briefly after Supreme Court stay on 2/9/16...

= But market hope for coal stocks did not last long:
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Coal Industry

= About 40% of coal sold in 2015 from bankrupt companies, and 15% from companies at risk for
bankruptcy
= Spot coal prices fell to very low levels in 2015/2016

= Future coal prices: some recovery expected near-term, but beyond 2020 looks dim due to lack
of load growth, renewables penetration, environmental regulations and CO, reduction goals

Coal Sales in 2015
(Total 747 Million tons)
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Dr. Celebi provides expertise in electricity markets and analysis of
environmental and climate policy. He has consulted primarily in the areas of
electricity spot pricing and market design, and has experience in developing
and analyzing climate policies, resource planning, power plant valuation,
cost/benefit analyses for joining RTOs, LMP modeling, and merger analysis.

Dr. Celebi received his Ph.D. degree in Economics at Boston College, M.A.
degree in Economics at Bilkent University, Turkey, and B.Sc. Degree in Industrial
Engineering at METU, Turkey.

The views expressed in this presentation are strictly those of the presenter(s) and do not necessarily state or reflect the views of The Brattle Group, Inc.
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About Bratitle

The Brattle Group provides consulting and expert testimony in
economics, finance, and regulation to corporations, law firms, and
governments around the world. We aim for the highest level of client
service and quality in our industry.

We are distinguished by our credibility and the clarity of our insights,
which arise from the stature of our experts, affiliations with leading
international academics and industry specialists, and thoughtful,
timely, and transparent work. Our clients value our commitment to
providing clear, independent results that withstand critical review.
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Electric Power

Brattle’s economists provide clients with regulatory economic consulting,
business strategy, and expert testimony before regulatory agencies, courts,
and arbitration panels.

AREAS OF EXPERTISE

Auctions Energy Risk Management

Climate Change Policy and Planning Environmental Compliance

Demand Response, Energy Efficiency, and European Energy Markets

the Smart Grid Fuel and Power Procurement

Electricity Market Modeling Market-Based Rates

Energy Asset Valuation Market Design and Competitive Analysis
Energy Contract Litigation Renewable Energy

Energy Mergers and Acquisitions Transmission
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Ovur Practices

PRACTICES INDUSTRIES
Accounting Electric Power
Antitrust/Competition Financial Institutions
Bankruptcy and Restructuring Analysis Natural Gas and Petroleum
Big Data Analytics Pharmaceuticals and Medical Devices
Commercial Damages Telecommunications and Media
Environmental Litigation and Regulation Transportation

Intellectual Property

International Arbitration
International Trade

Mergers & Acquisitions Litigation
Product Liability

Regulatory Finance and Accounting
Risk Management

Securities

Tax

Utility Regulatory Policy and Ratemaking
Valuation
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