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Ms. Debra A. Howland

Executive Director and Secretary

New Hampshire Public Utilities Cormmission
21 Fruit Street

Concord, New Hampshire 03301

Re:  Docket No. DE 08-103
Public Service Company of New Hampshire
Merrimack Station Scrubber Project
Request for Information

Dear Secretary Howland:

Pursuant to the Commission’s Secretarial Letter, dated August 22, 2008, Public Service
Company of New Hampshire (“PSNH” or the “Company”) provides this response to the Request
for Information regerding the legislatively mandated installation of wet flue gas desulphurization
technology (“scrubber” technology) at Merrimack Station, to be installed as soon as possible but
in no case later than July 2013. We have enclosed an original and six-copies of PSNH’s
response. :

This filing demonstrates that following the instellation of the scrubber, Merrimack Station will
continue to be a vital base-load source for reliable and affordable power in the State of New
Hampshire, and will have the added benefit of being among the cleanest coal-bumning plants in
the nation. PSNH is confident that up to the initiation of this inquiry, it was diligently pursuing
and complying with the legal mandates contained in 2006 N.H. Laws, Chapter 105, the mercury
emissions reduction law (“Scrubber Law”), by moving forward rapidly with the installation of
scrubber technology at Merrimsack Station.

As required by the Commission’s Request for Information, PSNH is providing a memorandum
of law, project status report, and response to specific economic inquirfes. This information will
serve to support the legislature’s finding that the installation of the scrubber at Merrimack
Station (“the scrubber project™ or “Clean Air Project”) is i the public interest of the citizens of
New Hampshire and the customers of the affected sources,” RSA 125-0:11, VI, The
legislature, in reaching its conclusion that the scrubber installation is in the public interest, did
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not limit itself to economic considerations, but rather performed a careful balancing of the costs
and the ensuing benefits to the public health, welfare, economy, and environment (including
improved air quality and the protection of natural resources)—benefits which contribute to
sustaining the vibrancy of the State and its citizens as a whole. As part of its inquiry, the
Commission must review and comply with the General Court’s Statement of Purpose and
Findings (RSA 125-0:11) as well as the larger statutory context as delineated in the Findings
and Purpose of the Multiple Pollutant Reduction Program (RSA 125-0:1)(“the Clean Power
Act”) in which these societal prerogatives are prioritized.

. PSNH has a long history of collaboration with state policymakers and the resolution of difficult
and challenging environmental issues. We are proud of our consistently proactive environmental
stewardship which includes: installation of the first-in-the-nation utility-owned selective
catalytic reduction system at Metrimack Station Unit 2 in 1995 and Unit 1 in 1999 to capture
NOx emissions; the successful, internationally lauded conversion of a fossil-furel unit (Schiller
Unit 5) in out fleet to a wood-burning facility; our vigorous collaboration an, and crafting of, the
first-in-the-nation groundbreaking four-pollutant bill, the Clean Power Act, RSA Chapter 125-0O;
- “and now, the aggressive installation ofa scrubber system at Merrimack Station to significantly
reduce meroury and sulfur dioxide emissions in compliance with the Scrubber Law. At its core,
the Scrubber Law is an environmentally motivated law which will result in improvements to air
‘quality, With the Clean Air Project, PSNH will capture, at a minimum, 80% of the mercury
entering its coal-fired power boilers which otherwise could be released to the atmosphere.
Additionally, the scrubber technology will remove more than 30,000 tons of SO2 emissions each
yeat. These significant environmental benefits were viewed by the legislature as critical goals,
in the public interest, to be accomplished on an accelerated basis.

The Scrubber Law is itself another example of PSNH's willingness to work with state
policymakers in resolving c_ri’tica_l issues. It is the product of a lengthy collaborative effort that
PSNH spearheaded along with the Governor’s Office, the Office of Energy and Planning, the
Department of Environmental Services, and.2 number of legislators and environmertal groups.
(See the legislative history included in PSNH’s Memorandum of Law.) The legislature,
recognizing that the Scrubber Law represented the delicate balancing of numerous iaterests,
found the law in its entirety to be in the public interest, as it has plainly and clearly stated within
the law itself, and, in fact, fuither determined to protect the integrity of the statutory language
‘with a finding emphasizing the ‘non-severability of the law’s provisions. (RSA 125-0:11, VIIL:
“«The mercury reduction requirements set forth in this subdivision represent a careful, thoughtful
balancing of cost, benefits, and technalogical feasibility and therefore the requirements shalf be
viewed as an integrated strategy of non-severable components.™)

The Clean Air Project is a vast and complex engineering and craft labor challenge that is in
progress and will take anothet four years to complete. At its peak, and in addition to the
engineering and management support services, the project will require the efforts of more than
300 pnion craft workers. PSNH has reached a written accord with organized labor leadership to
utilize uniion labor on this project to ensure the availability of critical skilled craft workers and to

prioritize work safety on the job. In'a recessionary national economy, the importance of this
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project to craft labor in terms of steady in-state employment cannot be over-emphasized—one
more example of an important public interest.

Because of its size and complexity, the Clean Air Project must be an extremely well managed,
carefully orchestrated project, and must firmly adhere to critical milestones established in the
overarching project schedule which will control the work of numerous contractors and
subcontractors. PSNH has already completed a number of critical milestones to ensure project
success, as further detailed in this filing,

At this juncture, PSNH has diligently gone through competitive bidding processes for each major
“island” of work and has proceeded to negotiate fixed-price contracts with selected vendors.

The contracts for the scrubber itself and for the new chimney stand ready to be finalized and
executed; the contract for the waste-water treatment facility and site preparation are in final
negotiations. Any delay in issuing these contracis will be a major setback for this project and
will result in additional costs to our customers. Contractors and their subcontractors are only
willing to hold fixed prices for an abbreviated period of time given the rapid escalation of the
prices of raw materials and their need to lock jn shop time well in advance for the manufacturing
of components. If any one of PSNH’s major contractors is unwilling to hold prices or
contractual terms or to extend the deadline for execution of contracts, the sorubber project
schedule has the potential to be irreparably disrupted and harmed. This is because the nature of
the scrubber project and the site layout require the sequential completion of many of the
construction islands (for example, consider the new chimney: the foundation work must be done
in non-winter months, followed by the construction of the chimney “shell” which niust be
completed in order for the area surrounding the chimney or “drop zone™ to be released before
other work can proceed for obvious safety reasons). As a result, this means that even a short
delay now will have a domino effect and a greater than day-for-day impact on the entire project
with the likely result of significant additional costs to the project.

We are mindful of the legislature’s mandate that the scrubber project proceed on an accelerated
basis and refer the Commission, once agaln, 1o the Statement of Purpose and Findings, as well as
the legislative history (see PSNH’s Memorandum of Law). Any delay in this project will result
in added costs, while, conversely, an accelerated scheduls will save money. Shaving six months
to a year off the project timeline saves significantly on ARUDC costs, avoids escalation in costs
of materials and labor, and will result in early compliance credits for PSNHs customers
(Economic Performance Incentives, RSA 125-0:16). We respectfully ask the Commission’s
assistance in complying with the law by expediting the resolution of this inquiry.

1t should surprise no one that the costs of this project have increased significantly over the
original preliminary estimates made in late 2004-2005. On May 15, 2008, the Wall Street
Journal reported on the escalation in prices of commodities due to unrelenting global demand--
steel prices, just five months into the new year, were already up 40-50% for the year; coking coal
and sorap steel, key ingredients in steelmaking, had soared 100%; along with a 71% increase in
iron ore prices--all of which are “part of a broader surge in raw-materials prices amid tight
supplies and soaring global demand, fueled in part by the rapid industrialization of India, China
and other developing nations.” However, the cost increases involved in a plant modification are

277



4-

dwarfed by the costs of constructing a new plant which have more than doubled in recent years.
According to the Cambridge Energy Research Associates, “the construction of new generating
capacity that would have cost $1 billion in 2000 would cost $2.31 billion if construction began
today” with most of that iricrease oceprring since 2005, (Wall Street Journal, May 27, 2008.)
PSNH woilld like to emphasize: time is money in this market. '

Merrimack Station’s continued operation ensures that New England has continued fuel diversity
and energy security. The New England region is already highly reliant on natural gas, and
subject to its high price volatility and the vagaries of the natural gas market, as a fuel source for
‘the pawer génération sector, Bven so, there is very limited activity, and to this point in time,
very unsuccessful efforts, to add new, base-load power gerietation to the New England grid. As
the economy remains difficult, and credit markets tight, thé ability fo site; permit, finance, and
constrict new base-load generation has become nearly impossible. Preservation of the key
‘existing base-load generatlor resources like Merrimack Station, while maintaining its positive
‘economics for customers, is critical to the region’s future. This is particularly true in the case of

Meftimack Station which provides fiot only low-cost ehergy but has a remarkable record of
" reliabifity characterized by record-breaking periods of leagthy continuous operation (in 2004,
Merrimack Unit 1 and Metrimack Unit 2 both outperformed previous station operation records—
Merrimack Unit 1 ran continuously 122 days and Meirimack Unit 2 ran 147 days). In addition,

in 2007, Merrimack Station produced more energy than it ever has in its decades of operation.

_ Cleatly, the Station js functioning extremely well, as a direct résult of stratogic equipment repairs
“and replacements, well executed maintenance work, Well petformed operations activities, a
dedicated workforce, and a strong and sxperienced managemeit team.

Beyond the benefits PSNH's operation of Merrimack Station provides to customers in terms of
lower electric eriergy prices and reliability to the New England electric grid, it should be
recognized that the opetation 6f Merrjmack Station is a significant contributor to the local and
state economy—another fact supporting the legislature’s public interest finding. Merrimack
Station employs approximately 100 highly skilled and dedicated employees in what has become
an increasingly limited "manufacturing® sector of ouf state's economy. In addition, there is

' significant company support staff for thie Statiofi. During anntial outages'and construction
projects, the number of jobs provided ificreages substantially. 'PSNH, through its operation of

" Merrimack Station, contributes annisally $758,000 in state utility/property taxes and $2.7 million
in local propetty taxes. This in-state support to the'econpmy reaches beyond wages and tax
benefits and extends to the large quantity of materials and supplies and services for whioh PSNH
contracts to operate and maintain the facility dn an annual basts,

PSNH has met every environmental challenige head on and met or exceeded expectations in
achieving environmental benefits, all of which have been in'the public interest. Today, the
challenge is mercury—a challenge we are striving to meet. With the installation of a serubber at
Merrimack Station, PSNH will maintain and enhance its standing as the lowest emitting coal-

fired power generator in the region. We are excited about this project and the positive impact it
- will have on our environment. We remain confident that thiscan be achieved while continuing
to provide economic, reliable base-load power for our customers over the period of the

scrubber's operation.
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PSNH urges the Commission to act expeditiously to resolve this inquiry so that PSNH may
resume the commitment of capital and manpower necessary to install the scrubber technology at
its Merrimack Station as mandated by law. PSNH stands ready and willing to keep the
Commission up to date on the status and progress of the Clean Air Project once we are able to
proceed in accordance with the law.,

Sincerely,
A

Gary A. Long
President and Chief Operating Officer

279



i - 'lf"‘aL
HPUL. Sasz e DL J)- 250

Exhibit No_ - Z—QL
Witngss_Z* /7 ami H, e .

| DO NOT =
Public Service Company afNEW'r'-!am'psh-ire OMFILE Request TC-02

Docket No. DE 11-250

Witness: William H.

Dated: 06/18/2012
Q-TC-003 '
Page 1 of 1

Smagula

Request from: TransCanada

Question:

Please provide copies of any and all documents that PSNH or any of its employess, officials,

representatives, agents or lobbyists provided to DES, any legislator or any state official to support the
statement in DES Commissioner Michael Nolin's January 12,2006 letter to the House Science,

Technology & Energy Commiitee in support of HB 1673 to the effect that the costs of the scrubber will be
fully mitigated by the savings in SO2 emissicn allowances.

Response:

PSNH has never claimed that the cost of the scrubber will

purchase of SO, emlssions allowances.

be fully mitigated by the savings avoided in the
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Public Service Company of New Hampshire Data Request TC-02
Docket No. DE 11-250 Dated: 06/18/2012
Q-TC-003-SP01
Page 1 of 41
Witness: William H. Smagula, Terrance J. Large

Request from: TransCanada

- Question:

Please provide copies of any and all documents that PSNH or any of its employess, officials,
representatives, agents or lobbyists provided to DES, any legislator or any state official to support the
statement in DES Commissioner Michael Nolin's January 12, 2006 letter to the House Sciencs,
Technology & Energy Committee in support of HB 1673 to the effect that the costs of the scrubber will be
fully mitigated by the savings in SO2 emission allowances.

Response:
Please see the attached documents. Also see the response to TC-02, Q-TC-003.
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NH Senate Bill 128
Proposed Amendment
Framework
Key Talking Points

October, 2005

Draft
for Discussion Purposes

QI.

Data Request TC-0"
Dated: 06/18/20

Q-TC-003-SP0
Attachment 1
e
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Data Request TC-0"
Dated: 06/18/20

Q-TC~003-SPG.

Attachment 1

Page 3 of 41

Proposed Amendment Key Points

Scrubber Technology to be installed at Merrimack Station,
for Unit 1 and Unit 2, to reduce mercury emissions

Scrubber Technology to be installed no-later-than July 1,
2013 -

Required reduction of a minimum of 80% of total mercury
input as measured at all PSNH coal fired boilers

Purchase of Federal mercury credits not allowed for

compliance with the mercury portion of RSA 125-O of the
NH Clean Power Act

- No alternative or off-site mitigation mechanisms can be

used for compliance

Mercury reductions to occur at coal fired power stations
from time bill becomes law, until and prior to Scrubber
Technology operational at Merrimack units

O



Data Request TC-02
Dated: 06/18/20

Q-TG-003-SPG.

Attachment 1

Page 4 of 41

Scrubber Technology

Best known commercially available technology today to
remove mercury

Installation price tag not to exceed $250M

Scrubber Technology addresses multi-pollutant strategy
by reducing other emissions, in particular SO2, achieving
anl etljvironmentally superior and more cost effective
solution |

Coal-fired plant owners required to remove a minimum of
gOf’f; of total mercury input as measured at coal fired
oilers

Scrubber project has a long lead time to permit,
construct and test before operations; therefore incentives
have been created to expedite in-service date insofar as
possible - ' |

Incentives have been created to encourage reductions of
greater than 80%

3
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Data Request TC-0"
Dated: 06/18/20"

Q-TC-003-8P0.

Attachment 1

Page 5 of 41

Need {o establish appropriate
baselines

Data to date is very limited, and varies widely — making it

- important to determine valid baselines

Measure coal input mercury over 12 month period
following bill passage

Measure mercury output in a series of quarterly stack
tests at Merrimack 1, Merrimack 2 and one unit at
Schiller to determine current actual emissions baseline

80% reduction requirement measured from input to the
boiler to outlet at the stack

Reductions made prior to Scrubber Technology

operation measured from the current actual emissions
baseline

O
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Data Request TC-0"

Dated: 08/18/20
Q-TC-003-SP0.
Attachment 1
Page 6 of 41

Incentives for early reductions

To ensure reductions in mercury emissions prior to scrubber
Installation economic incentives exist

PSNH will strive to achieve mercury reductions from date law
becomes effective until Scrubber Technology installed and

operating, and to explore new mercury reduction options
along the way

Will identify opportunities to reduce Hg emissions prior to
scrubber installation, including Department of Energy trial
using carbon injection technology .

Early Reduction Credits will be attained for mercury
reductions following passage of the law, and extending until
July 1, 2013, thereby incenting Scrubber Technology
installation and operation prior to July 1, 2013

Early Reduction Credit value higher for reductions made
sooner

Early Reduction Credits can be used to balance compliance in
high generation or lower scrubber performance years
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Data Request TC-0~
Dated: 06/18/20-
Q-TC-003-SPO,

Incentives to achieve more than
80% mercury removal

After July 1, 2013, coal fired power plan’t owner incented

to achieve highest mercury removal the technology will
allow, with scrubber operation |

Over-Compliance Credits will be attained on a sliding

scale, with more credits at higher levels of removal
above 80% minimum

Credits may be converted to other fungible emissions
credits (502 Allowances) to reduce cost to customers

After Scrubber Technology operational and performance
optimized, coal fired power plant owner is required to
sustain mercury removal at those levels into the future
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Data Request TC-07 -
Dated: 06/18/20°
Q-TC-003-SP0
Attachment 1
Page 8 of 41

'Key Comparisons of NH proposal
{o current Federal Hg Proposal

* Scrubber Technology and - Federal Compliance date
compliance before July 1, 2018 - five years later

2013 » Target removal of 70% -
* Target removal of 80% ten percent lower
with incentives to achieve

much greater removal
results

* All On-site reductions c d Trad torm i
* Federal Mercury Credit ap anc ' rade system in

- lace, with potential for
purchases not permitted X ’
for compliance with purchase of mercury

Mercury portion of NH Credits for compliance
RSA 125-O
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Costs

- Total project capital costs should nOt
exceed $250M (in year 2013 dollars)

o Amortization of the investment and
operational costs will be offset by
reductions in SO2 Allowance purchases
required by NH Clean Power Act

- Costs in early years following installation
are further reduced by incentive provisions
of NH Clean Power Act for SOZ2 reductions

8
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Data Request TC-0™-
Dated: 06/18/20°
Q-TC-003-SP0.
Attachment 1
Page 10 of 41

Cents per Kwhr

Anticipated Mercury Compliance Costs
Capital @ $250M, In-Service 2013

—o— Mercury Only
High Case SO2 @$1573

—&— Base Case SO2 Allowances @ $1073
—*—Low Case @ SO2 $573
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Data Request TC-0~ -
Dated: 06/18/20*
Q-TG-003-SP0 .
Aftachment 1
Page 11 of 41



Merrimack Station Mercury
Collaborative Plan

A New Hampshire Clean Air Leadership
Initiative To Reduce Mercury at
Merrimack Station in Bow, NH

O

Data Request TC-0™"

Dated: 06/18/20
Q-TC-003-SPO,
Attachment 2
Page 12 of 41

.+ - November 2005

10/05 IAW
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Data Request TC-07
Dated: 06/18/20"

Q-TC-003-SPO.

Attachment 2

Page 13 of 41

The Plan: Collaborative Effort to
Reduce NH Mercury Emissions

Focuses on installing technology at PSNH’s Merrimack Station to reduce a
minimum of 80% of the mercury in coal no later than 2013

Provides incentives for PSNH to pursue mercury emissions reduction before 2013
The emissions control technology will also reduce on-site SO, emissions by 90+%

The $250 million cost of the emissions technology would largely be off-set by PSNH
not having to purchase SO, credits annually

No trading allowed to meet the minimum 80% removal standard

Maximizes the environmental benefit for NH residents, while effectively minimizing
the financial impact on PSNH customers

The plan is a result of a collaborative process of NH organizations. It is supported
by a diverse coalition
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Support for the Plan is Growing

— NH Department of Environmental Services
— NH Office of Energy & State Planning

— NH Lakes Association

— NH Audubon Society

— PSNH

— Representative Larry Ross (R-Peterboro)

— Representative Naida Kaen (D-Lee)

O

Data Request TC-0”
Dated: 06/18/20"
Q-TC-003-SP0

Attachment 2

Page 14 of 41
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Data Request TC-0" -
Dated: 06/18/20°
Q-TC-003-SP0,
Attachment 2
Page 15 of 41

Technology Investment is at the
Core of the Plan

<+ PSNH will install “wet scrubber” technology at Merrimack
Station to reduce mercury emissions

% Scrubber technology is commercially available and has a
proven track record for reducing SO, emissions

<* Installation of this technology could cost as much as $250
million
<* The cost of this investment would be substantially off-set

by reducing the amount of SO, credits purchased annually
to meet federal and state clean air requirements

% Scrubber technology would be installed and operating
no-later-than July 2013
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Data Request TC-0"
Dated: 06/18/20"

Q-TC-003-SPO.

Atftachment 2

New Technology at Merrimack Station = ~**
Reduces Emissions

80%

60%

% Bemaved

oo
=
R

20%

Mercury (Hg) Sulfur Dioxide (S02)
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Data Request TC-0""
Dated: 06/18/20
Q-TC-003-SPO,
Aftachment 2
Page 17 of 41

Wet Scrubber Technology for Merrimack Station

Meriimiick Precipitator
Station - ]

‘Boiler femvmsie
...} Hot :
Gases —

Crushed ':

Limestone

Water ==
Air e

Limestone and Water Mix ;
and Create “Limestone Slurry”




$ Millions Annually

Data Request TC-0"
Dated: 06/18/20°
Q-TC-Q03-SPO_

Attachment 2
Page 18 of 41

The Costs Of The Scrubber Technology Would Be Largely
Offset By Reduced Purchase of SO, Credits

= ____Customer_-_'Prﬁ;ecfetl Cost of
New Technology at Merrimack Station

2006 2013 2023
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Data Request TC-0~
Dated: 06/18/20° -

Q-TC-003-SPo,

-Altachment 2

Credit for SO, Reductions Will Significantly ™
Reduce Customer Cost

- 0.30

0.70 —swtmmariryge:
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Data Request TC-0~
Dated: 06/18/20

Q-TC-003-SPO,

Aftachment 2

Page 20 of 41

The Plan Includes Incentives for
Maximizing Mercury Reductions
After Scrubber Imstallation

** The plan includes incentives for PSNH to maximize the

mercury reduction capabilities of the technology after
2013 |

“* The plan establishes over-compliance credits for mercury
removal achievements above 80%

** The plan proposes that these credits be banked for future
use or converted to SO, credits to offset the cost to
customers

10
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Data Request TC-0™
Dated: 06/18/20

Q-TC-003-SPG.

Attachment 2

Page 21 of 41

The Plan Offers Incentives for
Early Mercury Reductions

A “credit system” will be established for mercury reductions achieved
from when the bill becomes law to July 1, 2013

Importantly, early emission reduction credits may not be used to delay
the scrubber installation

The earlier mercury reductions are made, the higher the value of the
credits

Prior to scrubber installation, other mercury reduction strategies will
be tested and/or implemented to achieve mercury removal while
scrubber technology is being designed, permitted and constructed’

Once the scrubber is installed, the early reduction credits can be

converted to over-compliance credits where they can be banked or
converted to SO, allowances

O 01



of 70%; no incentives

reductions

< Federal compliance date of 2018

*+ Cap & trade system in place, with potential for
purchase of credits for compliance

O

Data Request TC-0"
Dated: 06/18/20°

Q-TC-003-SPQ.

Attachment 2

Page 22 of 41

11
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Data Request TC-07"
Dated: 06/18/20
Q-TC-003-SPQ0.
Attachment 2
Page 23 of 41

| The Plan Framework:
Proposed Mercury Emissions Reduction Timeline

Approvals/Permitting, Construction Continues -

PSNH can eam credits for achieving early
reductions (can’t be used to delay implementation
of 'scrubber’ technology)

PSNH can eam over compliance
mercury credits which can be
converted to SO, allowances

Legislation
Passed

Legislation
Proposed

Scrubber oln-line-at Merrimack Station ._

2005 2007 2009 2011 2013 2015 2017



Dala Request TC-0
Dated: 06/18/201
s :-_:;_-1 PO
Attac ont

Page #i of 4

A New Hampshire Clean Air Leadership Initiative at Merrimack Station

1. Merrimack Station Fact Sheet

2. What is Mercury & Sulfur Dioxide?

3. Mercury Initiatives at Merrimack Station

4. Merrimatk Station Mereury Collaborative Plan

The Plan

Early Mercury Reductions Incentives

Maximizing Mercury Reductions

Developers & Supporters of the Plan

Wet Scrubber Technology is at the Core of the Plan
New Technology Reduces Emissions

Key Comparisons

® LA

5. News Releases
a. Gary Long—Reducing Mercury Emissions; Let’s Do It Right

6. FAQs

November 2005




Dala Request TC-0:
Dated: 06/18/201;

W,
% Public Service
of New Hampshire Merrimack Station

PSNH's Merrimack Station is an important base load plant,
operating 24/7 to meet customers’ electrical demand in New
Hampshire, )

Creative environmental initiatives at Merrimack Station have
earned the company numerous awards-including the
Governor's Award for Pollution Prevention in 1996, and the U.S.
environmental Protection Agency’s Environmental Merit
Award in 1996 and again in 1999.

Facts at a Glance:

' Bow, New Hampshire

Fact Sheet

> Electric Output: 478 Megawatts of power
> Supplies power to about 190,000 residential, commercial and industrial customers
> Began commercial operation in 1968

> Operates on two primary coal-fired steam turbines(Unit One ~ 113 MW; Unit Two — 320 MW);

also home to two combustion turbines, utilized only during periods of great power demand

> Environmental improvement initiatives — Investment of almost $50 million since 1989

1989

1995

1995

1998

1999

Environmental Initiatives and Improvements:

Although they also have significant operating costs, these improvements have enabled the station to
significantly lower its emission of certain pollutants. For example, Merrimack Station now has the
lowest NOx (nitrogen oxide) emission rate of any utility coal-fired power plant in all of New England.

Installed an additional electro static precipitator (ESP) on Unit One, resulting in no visible
emissions.

Began Unit Two Selective Catalytic Reduction (SCR) system operation, resulting in a 65
percent reduction in NOx emissions. Merrimack Station became the first utility coal-fired
plant in the US to install an SCR system.

Installed a Selective Non-Catalytic Reductiori (SNCR) system on Merrimack Station Unit One
- resulting in a significant reduction in NOx emission.

The early installation of additional catalyst material in the existing Unit Two SCR system,
resulted in an 85 percent reduction of NOx emissions. The reduction was of critical
importance in a decision by the US EPA not to require automobile tailpipe emission testing in
New Hampshire.

Installed an SCR system on the Unit One boiler, resulting in an 85 percent reduction of
nitrogen oxides (NOx) emissions - equivalent to the removal of 700,000 automobiles from
New Hampshire roads. As a result of this installation, NOx emissions from Merrimack

November 2005
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1999

2003

2002

2002

Data Request TC-0:
Dated: 06/18/201:
— N— ey _SPO"

Station are in compliance with the EPA’s NOx standards for new power plants, including gas

plants.

An additional ESP on Unit Two became operational, resulting in reduction of particulate
emissions o 0.02 1bs/mmBTU. This is better than the 1UJ.S. EPA’s particulate and opacity
(smoke density) standards for new plants, including gas plants.

Installed upgraded turning vanes for the Unit Two Selective Catalytic Reduction (SCR)

system, further reducing NOx emissions.

Upgraded the original ESP on Unit One, resulting in a greater reduction of particulate

emissions.
Upgraded the original ESP on Unit Two, resultin
emissions.

g in a greater reduction of particulate

November 2005
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Data Reques{ TC-02
Dated: 06/18/2012
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The Inner Workings Of A Power Plant
Making energy at Merrimack Station — Unit Two

Steam
Pi Fumace Superhesters

SUpgrememal Elecirostatic
ecipitator (ESP)

Station Environmental Awards

2004 Northeast Utilities 2003 Environmental Leadership Award for significantly reducing the
emission of Sulfur Dioxide (S02).

1999 US EPA Environmental Merit Award for Unit One NOx emission-reduction that resulted from
the ingtallation of a second Selective Catalytic Reduction system at Merrimack Station.

!

1996 Edison Electric Institute (EEI) Special Distinction Award for collaboration with government !
agencies and environmental groups to develop an ozone-reduction strategy to meet the Clean '

Air Act. ' !

i

1996 US EPA Environmental Merit Award for installation of Unit Two SCR, and for corrosion-
reduction system.

1996 New Hampshire Governor's Award for Pollution Prevention for installation of Unit Two SCR.

"™ Public Servico
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What Is Mercury?

Mercury (Hg) is a naturally occurring element that humans can neither create nor destroy.
It enters the environment by normal breakdown of minerals in rocks and soil through
exposure to wind and watez.

Natural sources of mercury come from volcanoes, oceans, forest fires and other naturally
occurring events. Manmade sources include combustion, energy production and
Incineration.

Mercury is used in medical instruments, electrical equipment and consumer products.

Trace amounts of mercury are found in coal. It accumulates in fish and aquatic species. .
The greatest exposure to humans is through eating fish, not through inhalation.

- What is Sulfur Dioxide?

Sulfur dioxide (SO2) is produced from the burning of fossil fuels. It is a colorless gas or
liquid with a strong odor. It is a common air pollutant that is emitted by coal burning
power plants. When the coal is burned, the sulfur dioxide is released into the air. If there
is moisture in the air, the sulfur dioxide dissolves into the moisture creating acid rain.

November 2005

iR EeRRE- SP01

Atta ont 3
Page [§8 of 41




Data Request TC-0

PSNH Mercury Control Initiatives

Mercury-in-coal analyses (1999, 2002-2003)
Mercury stack testing at Merrimack and Schiller Stations (2003)

Technical and economic feasibility study at Merrimack Station (2004)

. Additional Mercury stack testing at Merrimack Station (2004)

Carbon injection pilot project at Merrimack Station (Summer 2005)

_ Application submitted for US Departtﬁen‘c of Energy Project (Fall 2005)

Proposed for legislation, ‘Wet Scrubber” technology that will reduce Sulfur Dioxide
(502) emissions by more than 90 percent and Mercury (Hg) emissions by more than 80
percent (Fall 2005)
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Merrimack Station Mercury Collaborative Plan

A New Hampshire Clean Air Leadership
Initiative To Reduce Mercury at
Merrimack Station in Bow, NH
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Summary Overview

The Plan: Collaborative Effort to Reduce NH Mercury Emissions

Data Request TC-0
Dated: 06/18/201

° Focuses on installing technology at PSNH's Merrimack Station to reduce a

minimum of 80% of the mercury in coal no later than 2013

Provides incentives for PSNH to pursue mercury emissions reductions before 2013

The emissions controlled technology would also reduce on-site sulfur dioxide

(SO2) emissions by at least 90+%

The $250 million cost of the emissions technology would largely be off-set by

PSNH not having to purchase SOz credits annually

No trading allowed to meet the minimum 80% removal standard

Maximizes the environmental benefit for NH, while effectively minimizing the

financial impact on PSNH customers

The plan is a result of a collaborative process of NH organizations. It was

developed by a diverse coalition, including:

NH Department of Environmental Services
NH Office of Energy & State Planning

NH Lakes Association

NH Audubon Society

PSNH

Representative Larry Ross (R-Peterboro)
representative Naida Kaen (D-Lee)

0O 0 0 0 0 0 0

The Plan Offers Incentives for Early Mercury Reductions

¢ Prior to scrubber installation, other mercury reduction strategies will be pursued to

achieve mercury removal while scrubber technology is being designed, permitted

and constructed

A “credit system” will be established for early mercury reductions achieved from

when the bill becomes law to July 1, 2013

November 2005

311

IR ST

A e P T 1 '.! -SPO
Altac]j

Page

ent:
! of 4



Data Requesi TC-U:

Dated: 06/1

; {.‘M - o e e e i __}

Page §

o Importantly, early emission reduction credits may not be used to delay the
scrubber installation

o The earlier mercury reductions are made, the higher the value of the credits

¢ Once the scrubber is installed, the early reduction credits can be converted to ovez-
compliance credits where they can be “banked” or converted to SO2 allowances

The Plan Includes Incentives for Maxinizing Mercury Reductions

® The plan includes incentives for PSNH to maximize the mercury reduction
capabilities of the technology after 2013

e The plan establishes over-compliance credits for mercury removal achievements
above 80%

° The plan proposes that these credits be banked for future use or converted to SO2
credits to offset the cost to customers

Support for the Plan is Growing

The plan is the result of a collaborative process of NH organizations starting early summer
2005. Organizations and NH Legislators supporting the plan include:

o NH Department of Environmental Services

o NH Lakes Association

¢ NH Audubon Society

e PSNH

s Society for the Protection of NH Forests

° Representative Larry Ross (R-Peterboro)

Representative Naida Kaen (D-Dover)

November 2005

8/201;
-SP0

ent :
D of 4



Technology Investment is at the Core of the Plan

Data Request TC-0:
Dated: 06/18/201:

° PSNH will install “wet scrubber” technology at Merrimack Station to reduce

mercury emissions

* Scrubber technology is commercially available and has a proven track record for

reducing SO2 emissions

¢ Installation of this technology could cost as much as $250 million

¢ The cost of this investment would be substantially off-set by reducing the amount
of SOz credits purchased annually by PSNH to meet federal and state clean air

requirements

* Scrubber technology would be installed and operating no-later-than July 2013

November 2005
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C Wet Scrubber Facts

¢ Wet Scrubber technology is commerdially available with a proven track record for
reducing sulfur dioxide (SO2) emissions

e Hot gases from the Merrimack Station boiler will travel through the Precipitator into
the Wet Scrubber Unit

¢ Crushed limestone and water are milled to create a ‘slurry’ that absorbs SO: &
Mercury (Hg) within the Wet Scrubber unit reducing emissions going to the stack

* WetScrubber technology removes over 90 percent of the SO and over 80 percent of

l
f
f
;
!_
|
}
!
|

the Hg
Wet Scrubber Technology for Merrimack Station
Refliged i
Preeipitator _ Entisstons ) 7
=
. Lrushed
figstor
Water asfp

Mill ' Air el
Limestone and Watar Mix =»
and Create. “Limiastopa Slurry *
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New Technology For Merrimack Station
Dramatically Reduces Emissions

100%

80%

60%

% Removed

Pounds

Tons

Mercury (Hg) Sulfur Dioxide (S02)

Data Request TC-0

Dated: 067181201
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-Key Comparisons
Senate Bill 128 e Sets compliance date of 2013
(Introduced in January 2005) ° Reductions to a total of 24 pounds

emitted, achieved by July 2013 with
opportunities for off-site redtictions

US EPA Mercury Guidelines * Sets compliance date of 2018
(Introduced in March 2005) e Target removal of 70%; no
incentives for further reductions
* Proposes national cap & trade
system for mercury by 2013, with
potential for purchase of credits for
compliance

’ Mercury Collaborative Plan o Sets compliance date of 2013
(Introduced in November 2005) ® Requires PSNH to an 80% reduction
of Mercury emissions with
incentives for earlier reductions

* Incentives for PSNH to maximize
reduction capabilities of the SOz
reduction technology beyond 2013

* Over-compliance credits established
for Mercury reduction above 80%

o All reductions achieved on-site; no
purchase of cfedits permitted for
compliance
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Reducing Mercury Emissions — Let’s Do Tt Right
By Gary A. Long

The New Hampshire Legislature is considering a mercury reduction initiative that could
| increase electric rates substantially for PSNH customers. As written, NH Senate Bill-128
could add hundreds of millions of dollars to our energy production costs, and greatly

diminish the fuel diversity and economical energy provided by our Merrimack Station in

Bow.

The good news is that we believe that there are ways to achieve significant reductions in
mereury emissions at our coal plants while minimizing rate impacts on our customers,
maintaining a diversified fuel mix, and positioning New Hampshire to have future energy

costs lower than other New England states.

We would do this by using the same collaborative approach we used to develop broad
support for the passage in 2002 of the celebrated New Hampshire Clean Power Act, and

previous successful efforts to achieve significant emissions reductions.
Unfortunately, SB-128 is not the result of collaboration, but instead embraces a deeply flawed

approach to reducing mercury, and would set in law targets and timelines that are

unachievable.

Mercury is a naturally occurring compound that is released globally by voleanic eruptions

- and by everyday activity that involves combustion of fuels. It is estimated that 60 percent of

the mercury deposition in the U.S. comes from overseas ~ carried by wind patterns from

industrial complexes as far away as China. Like many other emissions, mercury is also

November 2005
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Q deposited in New Hampshire from industrial sources in the Ohio River Valley and other

areas.

The State of New Hampshire estimates that about 650 pounds of mercury are emitted
annually in the state from multiple sources. PSNE's two coal-fired plants emit about 130
pounds annually, about 19 percent of the state’s total annual emissions. SB-128 focuses on
PSNH power plants for reductions; other sources, which collectively emit more than 80

percent of the state’s annual mercury emissions, are not addressed.

In 2002, PSNH, the State of New Hampshire, environmental groups and others made a
commitment to reduce mercury emissions as part of the New Hampshite Clean Power Act.
All parties agreed to let the U.S. Environmental Protection Agency (EPA) take the lead in
setting reduction targets, given that there were no federal standards yet regulating mercury
emissions at power planfs The Clean Power Act also states that trading programs should be

an integral part of any NH initiative to reduce mercuty emissions.

Trading involves setting up a marketplace for buying and selling mercury credits ~

recognizing that mercury deposition in NH also comes from out-of-state sources. Trading
programs have been successfully used to significantly and economically reduce other

emissions, including those causing smog.

In March, the EPA issued new mercury regulations for US coal plants. The rule would
require PSNH toreduce its annual mercury emissions by more than 60 percent by 2018 —
from 130 pounds to 50 pounds. The EPA also proposes fo establish a national “cap and

trade” system on mercury emissions to help achieve the reduction targets cost-effectively.
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Dated: 06/18/2012

As written, SB-128 is much more aggressive. It requires PSNH to reduce its annual mercury
emissions to 50 pounds by 2009, and ther to 24 pounds by 2013. Also, SB-128 does not allow
participation in any trading programs, nor does it encourage the company's participation in
alternative mercury mitigation initiatives such as recycling household items containing

mercury.

Without alternative mitigation and trading, the only option left to the company to meet the
bill’s reduction targets is experimental technology.

The fact is that there is no commefcially available technology for coal-fired power plants
whicﬂ has been proven to achieve the mercury reductions required by 5B-128. There are
technologies avaﬂable to reduce mercury emissions from coal-fired power plants’, however;
real questions exist ag to whether any of these technologies alone can achieve the reductions

called forin SB-128.

PSNH will implement a pilot program this summer at Merrimaek Station to test the

effectiveness of one mercury reduction technique, using carbon injection.

PSNH is willing to do its part to reduce mercury, provided it is a realistic plan and considers
the impact on our customers’ rates. I am hopeful that the Legislature will have the wisdom
to reach for policies that balance the needs of its citizens, while positioning the state for a

prosperous future.

Gary A. Long is president and chief operating officer of Public Service.of New Hampshire.
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FAQs
Who was involved in developing the plan?

The proposal to use a wet scrubber system was developed during the summer of 2005 by a
small group of interested parties which worked collaboratively to find a mercury reduction
method which would achieve the desired goal while minimizing the economic impact on
customers. The group included: the NH Office of Energy and Planning; the NH Department
of Environmental Services; members of the Legislature; the New Hampshire Audubon
Sodiety; the New Hampshire Lakes Association; and PSNH.

How does a wet-scrubber system work?

A wet scrubber system utilizes crushed limestone and water to create a “slurry” which
interacts with and absorbs sulfur dioxide and mercury within the flue gas system, prior to the
emission stage. '

How do you know a wet-scrubber system will work at Merrimack Station?

Wet scrubber technology has been utilized for years as a primary method to reduce the
emission of sulfur dioxide (SO2) emissions. In addition, the technology has more recently
proven to successfully reduce mercury (Hg) emissions. The history of this technology
indicates that it will successfully reduce sulfur and mercury emissions at Merrimack Station?

Why hasn't a wet scrubber system been installed earlier at Merrimack Station?

Merrimack Station has successfully complied with all state and federal environmental
regulations to date through a variety of investments and projects. Emission reduction
regulations are becoming more stringent and challenging, in turn impacting the evolution of
emission reduetion technologies and the costs associated with utilizing those technologies or,
if available, the purchase of compliance credits. It makes sense from both environmental and
business perspectives to now develop a wet scrubber system at Merrimack Station

Why was an 80 percent reduction of mercury selected as a target — can more mercury reduction be
achieved?

Yes, more mercury reduction can be achieved. The proposal suggests and anticipates
incentives for both interim reduction of mercury emissions, prior to the 2013 startup of a wet
scrubber system - and additional mercury emission reduction following the startup. The
mercury removal target of 80 percent is in line with the overall goal which was developed by
the Legislature as part of its initial proposal, Senate Bill 128. '
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Why was 2013 selected as the “start up’ of the new technology? Can anything be done in the
meantime to reduce mercury emissions?

The original legislative proposal; SB128, set July, 2013 as a target date to achieve a significant
reduction of mercury at Merrimack Station. The date makes sense for the wet scrubber
proposal, given that it will require significant time for design, permitting, site work and
construction. In the meantime, the proposal outlines incentives to encourage interim
reductions of mercury through other means, including carbon injection technology.

What will be the cost of the project be?

It is estimated that the project will require a capital investment of up to $250 million and
annual operating expenses of about $10 million. As a regulated utility, PSNH must receive
authorization from the NH Public Utilities Commission before making any such investment.

How will the project costs be paid?

If the New Hampshire Public Utilities Commission (NHPUC) approves the project, the costs
will be recovered from customers through PSNH rates. Importantly, many of these costs will
be offset by a reduction in the number of related emission reduction credits which must now
be purchased by PSNH. Currently, PSNH spends about $20 million per year on sulfur
dioxide credits, and the price of those credits is expected to increase. The proposal
anticipates a significant reduction in the required purchase of SO2 credits, thereby offsetting
project costs.

Will there be additional employees hired as a result of the project?

Yes. The new system will require some additional fulltime employees to be added to
Merrimack Station’s current workforce of 100 employees.
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Please provide a copy of the “Merrimack Station Clean Alr Project Strategic Sourcing Plan”

dated June 15, 2007.

Response:

Attached is the requested Merrimack Clean Air Project Strategic Sourcing Plan dated June 15, 2007,

**A redacted version is attached. The document contains protected Information, pursuant to the
Commission's Order No. 25, 332 dated February 6, 2012 in this docket. Copies of the unreddacted
attachment are being provided to the Staff and Office of Consumer Advocate.
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Executive Summary

+ HB-1873 enacted during 2006 session requires 80% reduction of the
mercury emissions from PSNH $ coal generatmg fleet by July 1,
2013

 Merrimask will collect approximately 83% af |ts qmercury emissions,

thus mitigating the need for mercury reducflorfs: at Schiller Station
* RaCC approval has been prowded
» ERMC approved Procui&rii %ma::gyé
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Estimated Project Cost and Cash

140

Forecast -~ $250 Million Total*

Scrubber 88M
Material Handling 44M
Owner’s Cost 35M
Duct and Fans 33M
Chimney 18M
Wastewater Treatment 17M
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- Evaluation Criteria*

- Program Manager
Commercial 35%
Technical 40%

Projeet Management 25%

Commeréial 45% %"
_Techrical 45%
- Project Management 109

-"_;.

* Flue Gas Desulphurizaliging
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Source: Global Insight
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%) New Hampshire

REDACTED

Data Request TC-04
Datsd: 08/31/2012

Project Team a4

Ermerson .

| Cinga andis . .+ Hed
o| eff@achigni & -

ig;d,ﬁ"g ‘zand Evalyation Processes, Contract

'Name {RolefTitle Responsibility
William Smagula - | Preject Dirsctor | Overal Cost, Schedule, Management,

ooy nacl | Regulatory, Pemits
5'Mi0h'aelf H’itehko- .| Project Manager - | Cost, Sohedule “Sitework and Permit Support

: ,Harald Keyes o f &éﬁa@.-l\llana@ér ‘ ' Preject integratron with plant operations
Richard Rey . .Proj‘gact Efgineer L Prsject Cnst S hedule Technical Compliance,
S R QAIQQ co-chdlt E/RMC Meetings
Rick OsakIMary | Procurement Lea &lirement Process: Contracting Strategies O
- e dder. Fre-qualification, lssue RFP, Administer

8, Qo«shalr E/RMC Meetings

: mamtmf Risk Ailecati@n aevelapment of
@nﬁl‘ﬂétﬁaﬁuménﬁs assuat in contract
] f@ﬁloﬁs»d,.m

-@9& agh S@gaﬁegy Ass]stanee SpeCIfcatlon

i requested"by'@Wner

.| develapmiehitfor M shd bidicentract support, as |
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.§\\‘ "% Public Service of
%/ﬂ“\ New Hampshire

REDACTED

20 )
Data Request TC-04
Datad: 08/31/2012

Role/Title

Name Responsib"ility
Sean Adams Tr_éasury Credit Rewew of Potential Contractors,
Analysis of EVG, Performance
Assuranise
Lynn Tillotsen Environmental Identify-environmental compliance
_ _ requirsnrents for RFP
Lynn Tillotson Regulatory : Ensui?%“@}that decisions are consistent

| with régulatory decisions, approval

strategies and policy

Mltlgdte risk for NU/PSNH and

Bob Bersak - Lead =

Dave Orp(k

9~_

Q-TC-008
Page 21 of 22
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%N\ New Hampshire : . | “arcam
- Summary
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Public Service Company of New Hadipshifee ?ONM&EReqllest TC-04
Docket No. DE 11-250 ’ ated: U8/31/2012
Q-TC-010
Page 1 of 2

Witness: William H. Smagula
Request from: TransCanada

Question:

Reference page 16 of the Independent Engineer's Initial Project Review Report contained in ‘attachment
WHS-2, in March of 2008 URS reviewed the BOP Cost Estimate with PSNH management and Power
Advocate Consultants and in May URS submitted the revised Project cost estimate to PSNH. Please
provide a copy of that revised Project cost estimate.

Response:
Attached is the requested May 2008 Project Cost Estimats,
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R 2ot IR A i o o S URS Washington Division
andor other parties experesly anthorized in writing by URS
$ington Division. Th etion cootained haztin shall not be Merrimack FGD Project
$-06-08
Code Description Quantity Manbours Labor Perm Materizls  Equipment SuppHes Subcont  Engr'd Equip Total
Subtota’ 12-6-50] - C-1 Site Prep/Undergtd Demo/Rels 38505 . 1404318 1,277,689 132,067 1,958,109 394763 | [} 8720421
Subtota’ 12-6-503 - C-3 Final Site Finishing & Paving 13,700 457,126 384,427 27,071 146,291 973,49 0 1,988,408
Subtote’ 12-6-504 - Reilroed Woek 5370 0 0 0 0 655,000 "0 655,000
Subtota’ 13-6-101 - Guand 250 [} 0 0 0 50000 0 50000
Subtotal 13-6-501 - F-1 Faundations Installzion 147,258 7,679,063 4,695,630 440,045 1,683,205 2,073,061 0 17,571,003
Subtotal 13-6-503 - F-3 Painting & concrets coatings 1,144 [} 0 0 0 285,560 0 285,960
Subtote’ 13-6-504 - S-1 Pro-enginsered Bligs 2,055 o 0 o 0 310,475 0 410475
Subtotd’ 13-6-505 - S-2 Ductwork 137813 9,821,608 6,057,655 1,529,268 1,522,514 ° 2,135,988 21,067,031
Subteta’ 13-6-506 - Dnctwork Snpport Steed & Misc Stee] 27,557 1241,103 2,494,072 300,086 330,621 1,234,800 <0 5,600,681
Subtota’ 13-6-507 - Caisson 1,188 0 0 0 0 506,048 o 596,040
Subtota’ 13-6-508 - Deap Excavation & Fan for RR car imloader 27658 0 ° 0 0 5539600 o 5539600
Subtotal 13-6-901 - Chimney 34,065 0 0 0 0 13,083,300 0 13,083,300
Subtota’ 15-6-501 - Material Handling Systams 111,500 ¢ ( 0 o 44,828,750 0 44,828,750
Subtots’ 15-6-502 - M-1 BOP Mech Equip & Piping 51,767 2,782,309 527,697 128,854 413,654 2,206,368 5,481,657 11,545,550
Subtota’ 15-6-505 - Duct Insulation 23,340 b 0 0 0 3,057,540 0 3,057,540
Subtots’ 17-6-501 - E-1 Elect Pwer Dist & Centro} System - BOP 66,365 4,187.885 2250277 132,684 545251 0 6,125,981 13,242,118
Subttota 17-6-502 - E-2 Elect Pwr Dist & Control System - Grd & WG 20,621 1,109,147 201,066 42333 879,380 0 0 2,231,926
Subiptal 21-6-403 - Waste Water Trearment System 56,000 0 0 0 0 15,000,000 0 15,000,000
Subtnta 21-6-501 - FGD System 400,000 0 o 0 0 100,054,860, 0 100,054,850
I TOTAL DIRECT COST - 1,166,196 28,683,139 18,288,511 2,732,406 748,072 193996887 13,743,606 265,528,661
INDIRECT COSTS
Subtota' 31-6-501 - Construction Services 81,535 3,590,881 0 97,995 1,199,484 1,291,300 0 6,179,621
14PM17101 - Startap Speres, Supplics, Equip, etc. 100 1S 0 0 (i} 0 311700 ¢ 0 311700
15PM00100 - Construction Management 100 LS 0 0 0 [} 10378108 0 [\ 10378108
15FM00101 - Canstroction Management - 1mdms 100 LS a 0 [} (! 1523555 0 0 1523555
15PMC0500 - Homs Ofice Enginesring & Design 100 LS 0 0 0 0 20514556 0 0 20514556
1SPMO0110 - Starrnp (WQT) 100 LS 0 0 0 0 1238637 0 0 1238637
15PMO0L15 - Startop HO Supponwm) 100 LS 0 0 0 0 395248 0 0 395248
1SPM00200 - Growth 100 LS 31,789 1,496,609 1,493,009 181,874 217,626 260,561 49,739 4,368,419
17PM00500 - Esealation 1.00 LS 0 0 0 0 22,984,858 0 0 22,984,858
17PMO0600 - Contingency 100 LS o 0 0 0 14,723,703 - - 14,723,703
18PMO0QS00 -G & A 100 LS 0 0 o 0 1330576 0 0 1330576
18PMO0S10 - Project Fee (WGI) 100 18 0 0 e 0 2661132 0 0 2661152
18PMOOSIS - Project Fee Incentive 100 LS 0 0 0 0 1330576 ] 0 1330576
[ TOTAL INDIRECT COSTS 113324 5087491 1,493,000 279870 TB869,735 2,160,861 49,739 87,940.709 |
| TOTAL WASHINGTON SCOPE _ 1279520 33,770,650 20,3815 3012275 86353817 IOGIST,748__ 13,793365___ 353A469310]
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Public Service Company of Ne
Docket No. DE 11-250

Witness:
Request from:

Question:

WAPUE Case . DT NOBD

Exhibit Ho_<2)~ 5 o
Witnss&lz,ﬂ)im g{ Sﬂ‘-a%(,&/

DONOD = = oy
W Harfipshire uest STAFF-02
Dated: 08/30/2012
Q-STAFF-002
Page 1 of 50

William H. Smagula
New Hampshire Public Utilities Commission Staff

With respect to the increase in estimated costs of the scrubber project to $457 miilion

announced in 2008:

a.  Please provide copies of all (j) communicatlons, information and data of any kind and in any form
presented at any time by any person, including but not limited to employees and outside
consultants, to any PSNH or NU-afflliated management person(s) or board of directors/trustees
(including but not limited to management and directors’ committees and coungils), including but not
limited to power point presentations, documents, reports, analyses, evaluations and opinions, in
any way concerning approving the $457 million estimate, making a decision about whether or not to
proceed with the scrubber project, or otherwise reacting to the increase in estimated costs,

b. Please also provide copies of all minutes or-other record of decisions by any PSNH or NU-affiliated
management person(s) or board of directors/trustees (including but not limited to management and
directors’ committees and councils) in any way concerning making a decision about whether or not
to proceed with the scrubber project or otherwise reacting to the increase in estimated costs.

Response:

On June 25, 2008, NU corporate management at a meeting of the Risk and Capital Committee was
provided a detailed project description at an estimated cost of $457M for the purpose of capital project
review and approval. The minutes of that meeting are attached. NU corporate management
recommended approval of the project by the NU Chairman and CEO. The presentation to the Risk and
Capital Committee as well as the presentation provided to the Board of Trustees at the July 14, 2008

meeting are both provided. Although
from disclosure by the attorney-client

both documents were tabeled as confidential documents protected

facilitate the review of this project. On July 14, 2008, NU Board of Trustees approved the $457M for
Merrimack Clean Air Project Estimate. PSNH Senior Management obtained NU corporate management
approval of an advanced in-service date for the project of mid 2012, The recommendation and approval

are attached.
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Data Request STAFF-02
Dated: 08/30/2012
Q-STAFF-002

Page 2 of 50

NORTHEAST UTILITIES
- RISK AND CAPITAL COMMITTEE
(Committee Meeting, June 25, 2008)

RECOMMEND APPROVAL OF CAPITAL FUNDING FOR THE PUBLIC SERVICE COMPANY
OF NEW HAMPSHIRE CLEAN AIR PROJECT BY THE CEO OF NU AND THE CHAIRMAN
‘OF PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

' Mr. Long directed tl;e Commitiee’s attention to the presentation entitled “Public
Service Company of New Hampshite Clean Air Project” (the Clean Air Project) inoluded in the
matecial for the meeting and filed with me_récoxds thereof. He then reviewed the New Hampshire
Mercury Reduction Act that mandates compliance to mercury emissions standards, and specifies the
installation of scrubber. techxiology at Merrimack Units 1 and 2 no later than July 1, 2013, The law
stipulates that Public Service Company of New Hampshire (PSNEH) must achieve no less than a
removal of t.otal mercury resulting in 80% capture of the total amount of mercury contained in the 3
coal burned at all of PSNH’s coal-fired units, which includes Schiller Station. Prior RaCC reviows
of the Clean Air Project include a conceptual review on April 18, 2007, approval of en initial capital C
fundmg request on May 30, 2007, and appfoval of a revised initial capital funding request of
$10 mi:llion and up to $35 million of .cc:_mmi-tmept authority on September 24, 2007. An update on
the Clean Air Project’s schedule, cost, engmeetmg activities, risk assessment and an economic
analysis was also provided to the Committee on April 25, 2008.

M. Long stated that PSNH management is now seeking approval of funding for the
entire Clean Air Project, currently estimated at $457 million, inclusive of funds spent to date. He '»
noted that the cost estimates have been defined by a competitive bidding process, and that prices -
have escalated from original estimates made in 2006 dus to much higher raw material pricing and

higher costs of engineering services. The bid proposals indicate that an in-servico date of mid-2012

- is achievable if two key conitacts can be given a limited notice to proceed by June 30. The earlier

- in-service date reduces the cost of the allowance for funds used during construction, and would allow |
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Data Request STAFF-02
Dated: 08/30/2012
Q-STAFF-002

Page 3 of 50

__ NORTHEAST UTILITIES
RISK AND CAPITAL COMMITTEE
{ . (Committes Meeting, June 25, 2008)
PSNH to take advantage of incentives built into the New Hampshire legislation for “carly
reductions” of ﬁlemmy.' Mr. Long stat-ed that desplte the capital cost incf_e.ases, the .Cl'ean Air Pfojept
remains economic for customers The continued Opet;\tioh of Merrimack Station with 2 scrubber
will maintain fire] diversity and seourity of domestic fusel supply in the region, while providing PSNH
customers with low cost energy. Messts, Long aﬁd Vancho then reviewed the components of the
$457 million cost estimate, including contingencies of $53 miltion, the cash flow and earnings
projection, financial sensitivities, financial scenarios and key financial takeaways, During the review
of the presentation, the Committee raised questions and discussed risks and other matters of concern.
It was indicated that according to the Capital Approval Policy, since this project was greater than
$50 million it would require Board of Trustees teview at the July Board meeting. Messrs. Robb and
Shivety loft the meeting dul_'ing this discussion,
After discussion, and upon motion made and ssconded, the following preamble and
resolutions were unanimously adopted;

_ WHEREAS, Public Service Company of New Hampshire ("PSNH”) management
provided the Committee with a capital project approval proposal for the PSNH Clean Air Project and
have requested $457 million of capital funding, inclusive of funds spent to date; and

WHEREAS, this Committee has reviewed said proposal;
NOW THEREFORE, BE IT
RESOLVED, that this Committee finds the following capital funding by Public

Service Company of New Hampshire (“PSNEF) of the PSNH Clean Air Project as desoribed in the
material submitted to this meeting and ordered filed with its records thereof acceptable,

Project TotalGost ~ Joatof
PSNH Clean Air Project $457 million, 2012
. inclusive of funds
€ spent to date

S S B SR G R . P 348_ A




Data Request STAFF-02
Dated: 08/30/2012
Q-STAFF-002

Page 4 of 50

NORTHEAST UTILITIES
RISK AND CAPITAL COMMITTEE
(Committee Meeting, June 25, 2008)

RESOLVED that this Committee recommends that the Chairman of the Board,
President and Chief Executive Officer of Northeast Utilities and the Chairman of PSNH approve the
capital funding by PSNH of the PSNH Clean Air Project, provided however that this Committee
further recommends that a status update on the project be submitted to the Committee no less

froquently than quarterly and the capital funding by PSNH set forth above shall not be exceeded
w:thoul; pnor approval by the Committee.

Mirs. Kuhlman and Messrs. Hitchko, Large, Long and MacDonald Ieft the meeting at

this point.
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€ Clean Air Project
Merimack Station

Public Service Company of New Hampshire

Clean Air Project

Capital Project Review and Approval
Northeast Utilities
- Risk and Capital Committee
Gary Long/John MacDonald/Jim Vancho
June 25, 2008 |
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Executive Summary égmmms

>

New Hampshire legislation mandates compliance to mercury emissions standards set forth
in the NH Mercury Reduction A;:t

Wet scrubber technology will reduce power pianffnercury emissions required by New Hampshire
law and is the technology specified by the law

< Therels no other technology which will guarantee captu're of 80% of the mercury input of our
coal fleet - '

Cost estimates have been defined by a competitive bidding process

Prices have escalated from original estimates made in 2006 due to much higher raw material
pricing and higher costs of engineering service

Bid proposals indicate that an in-service date of mid-2012 is achievable if two key contracts
can be given a limited notice to proceed by Juhe 30

- Earlier in-service date reduces cost (AFUDC), risk, and allows PSNH to take advantage of
incentives built into the New Hampshire legislation for “early reductions” of mercury

Despite the capital cost increases, the project remains economic for customers and
provides a significant investment opportunity for PSNH

The NPV of Revenue Requirements of adding the Scrubber versus replacing Merrimack Station
energy and capacity supply with market purchases is a benefit to customers of $132 Million

. Busbar cost increases to $94.55/MWh in 2013

The scrubber avoids about $15 Million in sulfur credit purchases annually, included in the customer
benefit above

. Incremental Net Income estimated at $18.5 M in 2013 — first full year of operation

O

Northeast
Utilities System
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Background — Merrimack Station Benefits 3
PSNH Customers @ can e

\—

> Merrimack Station produces 3 million MWh of low cost power annually, about 35% of PSNH’s
total energy service requirement. The low cost energy produced at Merrimack Station off-sets
the higher cost of market purchases in the overall energy service rate

» Operating Merrimack Station in a cost-effective manner has been one of the major reasons why
PSNH's energy service rate is the lowest in the region, as much as 25% lower than the average
of energy service supply that we track in NE

> Merrimack Station has control technology to satisfy NOx and particulate emissions

requirements. With a scrubber, SO, and Mercury emissions will be controlled and Merrimack will
be among the cleanest coal burning plants nationally

> Coal is the most abundant domestic fossil fuel resource in the United States supplying more
than 50% of the nation’s power generation fleet, but only 15% of New England’s generation.

Maintaining the use of this secure fuel resource is important for the diversity of the region's
future energy supply

» Historically, coal has maintained a significant price advantage ‘over oil or natural gas as fuel for

the power generation sector. Operated as Regulated Generation, this cost savings flows
directly to customers
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Backg-round - NH Cle_an Powe-r_Act ) - { sfcmmm

The NHCPA, in 2002 was the first four-pollutant blll in the nation' (SOz, NOx,
Mercury and CO2)

The New Hampshire Mercury Reductlon Act, enacted in 2006, was the
mercury reduction next—step envnsnoned by the original NHCPA

The law was developed in a collaborative eﬁort with PSNH, representatives
from the environmental community, and the Executive and Legislative
branches of state government =

The New Hampshire Mercury Reduction Act specifies the installation of
scrubber technology at Merrimack 1 and 2 no later than July 1, 2013

The law stipulates that PSNH must capture a'"-r_ninimum of 80% of the total
amount of mercury containéd in the coal burned at all of PSNH’s coal-fired
units (Merrimack and Schiller)

Installation of scrubber technology holds the added benefit of significantly
reducing SO, emissions from the Merrimack Station boilers (anticipated to be
90% reduction or greater)

@
&

Utilities System
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The New Hampshire Mercury Reduction Act Specifics: -

> ‘“ltis in the public interest to achieve significant mercury emissions reductions at the coal-
burning electric power plants in the state as soon as possible. The requirements of this
subdivision will prevent, at a minimum, 80 percent of the aggregate mercury content of
the coal burned at these plants from being emitted into the air by no later than the year
2013°

» “The Department of Environmental Services has determined that the best known
commercially available technology is a wet flue gas desulphurization system...as it
achieves significant emissions reduction benefits, including but not limited to, cost
effective reductions in sulfur dioxide, sulfur trioxide, small particulate matter and
improved visibility (regional haze)” '

> “The owner of the affected coal burning sources shall work to bring about early
reductions (of mercury emissions) and shall be provided incentives to do so”

> “The installation of scrubber technology will not only reduce mercury emissions
significantly but will do so without jeopardizing electric reliability and with reasonable
costs to consumers” -

> “The installation of such technology is in the public interest of the citizens of New
Hampshire and the customers of the affected sources”

»> “The mercury reduction requirements set forth in this subdivision represént a careful,
thoughtful balancing of costs, benefits, and technological feasibility and therefore the
requirements shall be viewed as an integrated strategy of non-severable components”
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'Estimate_ of Project Costs |

Direct Project Costs

aggoleanAferjeat
Heoimmd Statton

Major Contract Islands: (firm price bids)
» FGD System
*  Material Handling
»  Waste Water Treatment
» Chimney

PSNH Project Costs

Program Manager Costs
(URS Washington Group)

- Balance of Plant & Interconnection
«  Engineering and Construction
Management

TOTAL DIRECT PROJECT COSTS

$100M

$45M
$15M
$13M

$30M

$93M
$59M

$355M

>  PSNH Project Contingency $10M
>  Program Manager Contingencles '
» Materials Escalation ' $23M
+ _ Contingency ; oo $15M
e Scope Growth _ $ 4M
TOTAL PROJECT CONTINGENCIES $53M
>  Power Advocate’s Defined Costs Savings
«  Project cost deduction ($6M)
> Antnmpated Vaiue Englneenng
Scope reduction - ' ($5M)

. TOTAL ANTICIPATED COST REDUCTIONS ($11M)

> NU Corporate Costs
» AFUDC $55M
» Indirect Costs $5M

TOTAL CORPORATE COSTS/AFUDC ~ $60M

Total Project Cost Estimate = $457M

*Note: Alternative material handling proposal in consideration that would reuse existing station equipment and reduce project costs by about $5M
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Cashflow and Earnings Projection oot
Capital Spending by Year
$Miflions $165.6
180
0 $101.3 $96.4
60 $0.8 19
o 4 -r 7 > e
2006 2007 2008 2009 2010 2011 2012
Estimated Earnings By Year
$ Milfionrs " BIAFUDC Earnings W Ratebase Earnings
. $20 -

Assumptions:
. Base-case project costs are estimated at $457M

Project expected to be in-service on June 30, 2012

o

*  Assumes 9.81% ROE on 47.23% of Capital Structure §

: ®  Average Shares outstanding per 2009-2013 Forecast : §§
, aisd

RS
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Financial Sensitivities o l@é@m&ﬁrmm

e - .- —. o — E— . ———. . e i 5

Base-case assumptions result in net customer benefit of $132 Million and a 2013 busbar
cost of $84.55 '

Net customer cost is most sensitive to expected future natural gas and coal prices

CAPITAL COST
2012 GAS PRICES, MMBTU®
2012 COAL PRICES, MMBTU?

2012 RGGI/FEDERAL
CAREON COSTS PER TON>™

White text-in bars represents change in values;

Black text beside bars represents §'ensiﬁvity result.
Notes:

1.

NPV Net Customer Cost = (2008 Present Value of Merrimack Plant Revenue Requirements from 2012 to 2027) minus (2008 Present Value
of Market Energy plus 2008 Present Value of Capacity Payments from 2012 to 2027).

Amounts presented reflect RGGl/federal (Lieberman-Warner) cost estimates. Impacts are equivalent at given prices since RGG! does not
provide for carbon aflowances but federal proposals are assumed to include Merrimack allocations starting at 67% (per Lieberman-Warner).

3. Fuel and carbon costs are escalated at 2.5% per annum off of the 2012 estimate.
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Financial Scenarios e%immm

Meoimeck Stafion

UNLIKELY Low

NPV - NET CUSTOMER Cosct’ - $210 MIL
MONYHLY RESIDENTIAL CUSTOMER COST IMPACT' $1.61
2013 PLANT BUSBAR COST ($/MWH) $104.4a %

i
NET InC- 2013 (FIRST FULL YEAR I SERVICE) - $21.5mMiL E”‘éff(

ASSUMED PROBABILITY

PARAMETERS

CAPITAL COSTS, MILLIONS

2012 GAs PRICES, MMBTU®

2012 COAL PRICES, MMBTU®

2012 CARBON COSTS, TON (RGGI/FEDERAL)>®

CASE LEGEND

1. NPV Net Customer Cost = (2008 Present Value of Memimack Piant Revenue Requirements from 2012 to 2027) minus (2008 Present Value of
Market Energy plus 2008 Present Value of Capacity Payments from 2012 to 2027).

2. Amounts presented reflect RGGIfedsral (Lieberman-Warner) cost estimates. Impacts are equivalent at given prices since RGGI does not
provide for carbon allowances but federal proposals are assumed to include Merrimack allocations starting at 67% (per Lieberman-Wamer).

3. Fuel and carbon costs are escalated at 2.5% per annum off of the 2012 estimate.
4. Based on NPV Net Customer Cost levelized over the period 2012-2027, and average residential usage of 500 kWh per month.
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Economic Analysis Supports That Merrimack B
Station With Scrubber Will Be Dispatched

2012 2013 2014 2015 2016 2017 | 2618 2015 202d 2021 2022 2023 2024 2025 2026 2027

—Nafural Gas at $1 1. OOImmbtu, de llvered

e Natural Gas wl C:02 at $7iton _

~—MK wiScrubber and Coal-at $4.82/mmbtu, dellvered "
MK wlScrubber and coz at $71on

— =~ MK wiScrubber and 1:5 M Free Allowances

« Natural Gas plant heat rate of 7,620 Btu/kWh in a Combined Cycle unit
» SO, at $500/ton, NOx at $1,300/ton

%ﬁ Utilities System - pased i o direction-of Gounse sieipation-oF Lilization:
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Key Financial Takeaways T -

Renfuck Statior

» Customer value of scrubber installation extremely sensitive to future expected natural
gas/coal price spread

* Atassumed 2012 price levels and other base case parameters, a spread of
approximately $5.29/mmbtu (escalating) is required to create customer benefits
> Impact of RGGI/Federal carbon legislation is not expected to render scrubber
investment uneconomic to customers at current projected costs

* Assumes any Federally imposed carbon legislation would grant carbon allowances
to generators (approximately 67% of Merrimack’s requirement)

.+ Absent Federal allocations (or under RGGI), assuming all other base case
assumptions, a 2012 carbon cost of $30/ton (escalating) or greater would eliminate
customer value of scrubber installation |

» Assuming base case fuel and carbon assumptions, capital cost estimates have
meaningful headroom before rendering investment uneconomic

* However, reductions in natural/gas coal spread and increases in carbon costs
would put pressure on ability to construct within the current projection
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Project Benefits are Accentuated by Advancing the 5

In-Service Date to mid-2012 . (e

> Financial ,
. Reduces AFUDC cost by $10 Million _
» Limits exposure to material or labor cost escalation for project
elements not covered by firm price contracts
. Generates real earnings one year sooner

> Environmental

« Eliminates an addltlonal 31,350 tons of 302

o Eliminates an addltlonal 229 pounds of Mercury

« Reduces particulate emissions to less than 1% one year sooner
> Customer T

* Produces “early reduction mercury credits” that can be used for

- Compliance in future years if operational issues with the scrubber arise
- Conversion to fungible SO, allowances (estimated at 12,500 allowances)

12
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Regional Barriers to Adding New Base Load Generation in %
New England Cause Memmack to be Strategically Positioned | d%ﬂ.:wmm
for. Re-lnvestment

> - New base load power plants (coal nuclear, IGCC) are not on the near or mid-term
horizon for the region, making re-investment in environmental technology at existing .
assets the necessary strategy to maintain appropriate base-load supply

> Current market players are engaged in blockmg opportumtles for new, lower cost,
regulated generation assets making preservatlon of existing assets increasingly
important : o

> ISO-NE market rules, and the current economic climate, make it nearly impossible
for prospective generators to secure ﬁnancmg and overcome the substantial
“barriers to entry” to build new generation in'the region

> New England electric energy supply is h;ghly dependent on natural gas, and costs
are subject to corresponding commodity price volatility, and long-term price
increases

> In addition to the support these barriers provide for continued operation of existing
base-load plants:

— Brattle Group analysis of future NE energy markets indicates that all coal
generation, including Merrimack, will continue to operate economically

- Operatlon of Merrimack Station on coal provides stability to the power supply
in the region

— Loss of PSNH’s Merrimack Station would call into question the viability of
operating the remaining generating assets as a fleet

Northeast el lacd cod ConBidacial Besascad.chtan dieations e Bosad i NS S E P 14
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Conclusion g@%ﬂg‘fnﬂﬁrl’mject !
“

> Installation of the scrubber is required by NH law to meet mercury emissions
requirements

» Merrimack Clean Air Project capital costs have increased significantly since the
original project costs estimates were prepared in 2006, and stand at $457M

> Under the base case and with varying assumptions, continued operation of
Merrimack Station with the Clean Air Project remains economically beneficial
fo_r customers -

> State law allows for recovery of prudently incurred costs to construct and operate
the scrubber -

» The project team is in place and prepared to execute contracts now and begin
construction in earnest late this year, with a project in-service date of mid-2012

> The proposal to construct and operate a scrubber at Merrimack Station, in
conformance with the NH Mercury Reduction Law, is in the best interest of PSNH'’s
" customers and shareholders

15
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ﬁg%ean Alr Project
Menimeck Station

Appendix Materials

PSNH Clean Air Project
June 25, 2008 .
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e ®
A
Risk Assessment, Major Risk Concerns Qgh%ﬂga&gﬁ’mjm

Remaining bids received from | 2008 $10 million 20% $2 million Currently camrying out the
vendors are significantly procurement schedule. The
higher than expected related Purchasing area is trying fo
to maiterial and handling stimulate competition during
costs. Note: The bids on the the bid process. Lastly as the
major equipment have been required implementation date
received. allows for some slippage In

: the schedule.
Lack of sufficient, qualified 2009-12 $50 million 10% $5 million WG will initiate the National
construction labor results in Maintenance Agreement.
increased costs to import : Meetings have been held with
labor resources, schedule the union trades to discuss
delays fo walt for resources the project and labor
to become available. requirements up front.
Inability to lock in firm prices 2008-9 $25 million 20% $5 million The RFP is being structured
during contracting phase for fixedflump sum pricing.
exposes the project fo price The contract will be
volatility and currency risk. : negotiated fo try and include
. ) these parameters.

17

366

200°44VLSTD
20-44V.LS Isenbay wjeg

05 Jo 17 efed
Z102/0%/80 :pojeq



Risk Assessment, Major Risk Concerns

‘Q%eanﬂir Project
Morrimmck Stafion

Vendors unable to meet

operability/reliability/
constructability requirements
resulting in complete

2008-9 $25 million 25% $6.25 million Inthe event this occurs; an
project design criteria acceptable cutcome will be
resulting in non-conforming negotiated during the -
bids. Note; bids received with procurement process.
mercury criteria. Risk relates -
fo remaining design
specifications.

Inability to design appropriate | 2008-9 $12.5 miltion 50% $6.25 million PSNH contracted:with
plant Integration plans experienced contract program
resulting in MK1 bypass, manager in.Scrubber
boiler implosion and noise installations.. Additionally, NU
issues. '_personnel will be reviewing

design-specifications for

- reasgnableness.

Scope definition changes 2008-12 $18.75 million 20% $3.75 million PSNH team will work closely
drastically during construction with WGI & EPC contractors
resulting in additional to minimize the impact.
expenditures and/or potential
schedule delays. .
Proposed design is 20089 $12.5 million 30% $3.75 million . PSNH contracted with
inadequate and does not meet ' : ' : experienced contract program

|- personnel will be reviewing

manager in Scrubber
installations. ‘Additionally, NU

redesign. design specifications for
reasonableness.
"™\ Northeast
Utilities System 18
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ScrUbber SChematIC @g‘%feanAierject 1

Wet Flue Gas Desulfurization Technology

Flue Gas to Stack
Reduced Mercury Emissions
Reduced Sulfur Emissions

Limestone slurry scrubbing - | ${RIWER

Flue Gas to form Gypsum\ FRATRR
' )
Flue gas \ MAARMM] _

From Existing R

4

Waste Water
Treatment Plant

L] -
Yy R
[ _.

ABSORBER
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‘ & Clean Alr Project
Marrimeck Statfon

Nartheast
Utilities System
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Project Organization

Mam‘md Station
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Historic Price Volatility Suggests Coal 3-%

q
Will Find a Way to be Cheaper than Alternatives =~~~
“—

PSNH Actual/Quoted Delivered Fuel Costs
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ISO-NE Energy Supply by Fuel Type

>

4 Clean Air Project .

Merrimeck Station

New England States™ -
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Data Requosl STAFF-02
Daled: 08/30/2012
Q-§TAFF-002

Page 20 of 50

=
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g
. ‘ éCIaan Alr Project
Memimack Station

Public Service Company of New Hampshire |

Clean Air Project

Capital Project Review and Approval
Northeast Utilities

Board of Trustees

Gary Long/Cameron Bready
July 15, 2008
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Executive Summary e{%ﬁm

¥ New Hampshire legislation mandates compliance to mercury emissions standards set forth.
in the NH Mercury Reduction Act

+  Wetscrubber technology will reduce power plant mercury emisslons required by New Hampshire
law and is the technology specified by the law

. There is no other technology which will guarantes capture of 80% of the mercury input of our
coal fleet

» Cost estimatés have been defined by a competitive bidding process
- Prices have escalated from original estimates made in 2006 due to much higher raw material
pricing and higher costs of engineering service
> Bid proposals Indicate that an in-service date of mid-2012 is achievable O

= Earlier in-service date reduces cost (AFUDC), risk, and allows PSNH to take advantage of
incentives huilt Into the New Hampshire legislation for “early reductions” of mercury

» Despite the capital cost increases, Merrimack Station remains economic for customers
under expected conditions and provides a significant investment opportunity for PSNH

»  The NPV of Revenue Requirements of adding the Scrubber versus replacing Merrimack Station
energy and capacity supply with market purchases Is a benefit to customers of $132 Million

. The scrubber avolds about $15 Million in sulfur credit purchases annually, included in the customer
benefit above :

= Incremental Net Income estimated at $18.5 M in 2013 — first full year of operation

'N@H“hm( =~rrvittgetmeonT ittt Prepared ardctircetorof & o drrivmiterpntion-otirittents 2
¥ Upilitles Syatem g of Prepured-r :
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Data Request STAFF.D2

P sTArr 002
; Page 31 of 50 .
Background — g
Merrimack Station Benefits PSNH's Customers Ny it

» Merrimack Station produces 3 million MWh of low cost power annually, about 35% of PSNH's
total energy service requirement. The low cost energy produced at Merrimack Station off-sets
the higher cost of market purchases in the overall energy service rate

#  Operating Merrimack Station in a cost-effective manner has been one of the major reasons why
PSNH's energy service rate is the lowest in the region, as much as 25% lower than the average
of energy service supply that we track in NE

»  Merrimack Station has control technology to satisfy NOx and particulate emissions
requirements. With a scrubber, SO, and Mercury emissions will be controlled and Merrimack will
be among the cleanest coal burning plants nationally

> Coal is the most abundant domestic fossil fuel resource in the United States supplying more
than 50% of the nation’s power generation fleet, but only 15% of New England’s generation.
Maintaining the use of this secure fuel resource is important for the diversity of the region’s
future energy supply

> Historically, coal has maintained a price advantage over oil or natural gas as fuel for the power
generation sector. Operated as Regulated Generation, this cost savings flows directly to
customers :

tatio
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Page 32 of 50

Financial Assessment — Summary Metrics

Key assun’ipiions :

» Project In-service on June 30, 2012

+ 9.81% ROE on 47.23% equity component of capital structure

« Base cas_é hatﬁral gas ;3ric_é cl>'f.$1‘1[mmbt'u.'boal '§f $4.82/mmbtu and carbon of $7/ton

Note: : R
1. For reference, capilal costs for a new CCGT would be approximately $1,600 - $1,700/kw. A new pesker would be approximately $950 — 1,000/kw.

- Noriheaat S R . e
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Estimate of Project Costs

Data Requesi STAFF-02
Dated; 08/30/2012
Q-STAFF-002

Pege 33 of 50

x>

;‘%
g @fc/_g%r Frojssl

Major Island Gontracts (Firm-Price Bids)

FGD System $100M
Material Handling $45M
Waste-water Treatment $15M
Chimney $13M
PSNH Project Costs $44M
Other Program Manager Costs
Balance of Plant and Interconnection $91M
Engineering and Construction $35M
Contingency and Escalation $52M
AFUDC $57M
Total Direct Costs $452M
[NU Indirect Costs - $5M]
[Project Total $457M}

.

Project Costs by Component

$Millions
" $500 -
$400
$300
$200
$100
$0
Original Estimate ~ Current Estimate
BFGD B Material Handling
EBWastewatsr Treatmeont H Chimney
Owner's Costs * OBalance of Plant
l$nglmering & Construction E Contingency & Escalation
.0

* Includes PSNH Project Costs, Indirect Costs, and AFUDC

% Northoast Bediilonsd coad Ponddansial b
GJJ¥ Utilities Sysiem #
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Financial Assessment - Overview eﬁ?mﬂm,m

> Customer benefit/cost of scrubber installation is dependent upon customer
alternatives for securing the energy and capacity provided by Merrimack

« Analysis assumes that customers will procure energy and capacity from
the market if Merrimack is not operational

« Market price for energy will likely continue to be set by natural gas units for
the foreseeable future

- Expected future price for natural gas and the spread between natural gas prices
and coal prices are critical to assessment of customer impacts

> Financial customer benefit/cost determined as follows: - O

.« PV.of net revenue requirements of Merrimack facility (including new
scrubber) — PV of-market energy and ‘market capacity costs °

» ' Customer benefit is achieved when the revenue requirements of Merrimack
‘are lower than the costs of procuring the energy and capacity that would
otherw13e be prov1ded by Merrimack from the market

> Future lmpact of carbon may play an important role in determining ultimate
customer benefit/cost

« Carbon costs are expebted to 1mpact electricity rates but coal plants will

likely be disproportionally affected given their emission rates versus natural
gas plants

,\: Nottlioast
ZN¥ Utilliles Syaesn
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¥

Financial Sensitivities de,%mﬂmm,
T 2 e T R G e PR eI

> Base-case assumptions result in net customer benefit of $132 million

Capital Cost

2042 gas Prices, MMBTU? $10.10

2012 coal prices, MMBTU? $5.49

Implied Gas/coal Spread $5.29*

2012 Carbon Costs>® s(167) 8(e7) $30.13
Texi in bars reprasants chémge in values;

Notes: text beslde bars represents sensitivity result,

1. NPV Net Customer Cost = (2008 Present Value of Merrimack Plant Revenue Requirements from 2012 to 2027) minus (2008 Present Value
of Market Energy plus 2008 Present Value of Capacity Payments from 2012 to 2027).

2. Fuel and carbon costs are escalated at 2.5% per annum off of the 2012 estimate.
Reflects net impact on a $/ton basis for elther RGGI or Federal policles excluding any allocations of allowances.

4. Spread not sensitized as impact depends on underlying natural gas and coal prices. Break even Is based on a $4.82/mmbtu Coal Price
{~8130 per delivered ton).

Wy Northeast Privieprdand-Ceonfidontintironsmadabthodiastimt G et L e .
Utilities System i Freparod-ot of opered-m-atioiy FEitin
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Financial Scenarios - 04 s o

» The folloﬁng scenarios, denoted by their assumed probability of occurrence,
demonstrate the compounding impacts of a variety of assumption changes on
the key ﬁnancual metrics for the prOJect

: NPV-'th'Custorhi:rcoct 2 i
Monthly Resldential Cust Cast
2013 Plant Busbar Gost ($MwH)
_ Netincome - 2013 (First full Year In-Service)

Assumed prabability
Earameters

Caplial Costs, Miillions
2012 Geas Prices, MMBTU
2012 Coal Prices, MMBTU
2012 Carbon Coals, Ton

In-service d ;' one year and cost averun (S46M). coollng tawer addlﬂon ($30M) minimal Gas/coal Spread

o

[=Rog8lble:High®|Case raflacts project in-service € montha early ($10M), project costs as expected, benign carhon | |, Increased gas/coal sp
J‘Unhke!‘mg'h"‘ Case reflaats project In-sarvice 8 months early ($10M) with lawar than expected costs. ($10M), no eerbon (eglalatlun maxlmum gaslcoal spread

» Other scenarios considered: Customer Cost/( Benefit)

- $200 Qil Scenario: - ($437 million)
« $50 Carbon Cost: $70 million

i Northeast
Ulilities Syslem
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Historic Fuel Spreads ‘%%a.mwm/m
TR — S
> Gas/Coal spread has averaged $3.18/mmbtu over the last 15 years, as compared to the
required customer break-even level of $5.28/mmbtu (based on current price levels)
* However, post the hurricane season of 2005, the spread has averaged $6.22/mmbtu
> Since January 2007, the spread has averaged nearly $6.63/mmbtu and current spreads are

$mrtiue

moare than ~$9/mmbtu

PSNH Actual/Quoted Delivered Fuel Costs

20 5 = A - S— ——— . e E T ——

~ Average -
18 OESp - - - ‘ 4 i it -y - ,____...___ = e e e—— "_-Spreﬁ‘ ——— e e
1 - —Average - 8622
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R
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Key Financial Takeaways eafwww

> Customer value of scrubber installation extremely sensitive to future expected natural
gas/coal price spread :

« Atassumed 2012 natural gas and coal price levels and other base case parameters, a
gprgzﬁ of approximately $5.29/mmbtu (escalating) is required to create customer
enefits '

« Recent spreads suggest that this level is realistic; however, historic spread levels have
averaged lower

¥ Impact of carbon |egislation'is_ not expected to render scrubber investment uneconomic to
customers at current projected costs under RGGI

+ Absent allocations, assuming all other base case assumptions, a net carbon cost of
$30/ton (escalating) or greater would diminish customer value of scrubber installation Q

Assuming base case fuel and carbon assumptions, capital cost estimates have meaningful
headroom before rendering investment uneconomic

- All other base case assumptions being held constant, capital costs can increase to
- ~$684 million befare eliminating customer economic benefits

» However, reductions in natural/gas coal spread and increases in carbon costs would
. -put pressufe oh base case capital cost estimates
Generatiqn ratemaking making structure allows for PSNH to earn 9.81% ROE on equity
invested In the project under all scenarios presented
- - Assumes that project capital costs aré deemed prudent

A1

Y‘,f
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Revised Project Schedule g 1€ Clean Alr Project

" Merrimack Statio
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.3 P
Conclusion. €4 cuan a1 project

% _lh'stallatipn.’jpf_l';hé scrubber is required by’ NH-law to meet mercury emissions
requirements ' : .

> Mern‘mé;ck Cl'ean'.A_ir Project ga‘pital coé_ts have increased significantly since the
original project costs estimates were prepared in 2006, and stand at $457M

». Under the base iéase, continued operation of Merrimack Station with the Clean Air
Project remains economically beneficial for customers

> State |aw allows for .reco_véry of prudently incurred costs to construct and operate O
the scrubber :

» The project team is in place and prepared to execute contracts now and begin
construction in earnest late this year, with a project in-service date of mid-2012

> The proposal to constrqc.t and operéte a scrubber at Merrimack Station, in
conformance with the NH Mercury Reduction Law, is in the best interest of PSNH's
c¢ustomers and shareholders

F Nﬁﬂhﬂ"‘“_ Deiuil A and Danfldantial 1 ORI (RRT) [ e (R E B LI ) Y RN
IS yﬁnﬁas’@(m gadand.C. P Frep pation-of Eitip 12
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Appendix Materials

PSNH Clean Air Project
July 15, 2008
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Scr'ubb_er Schematic
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GQE Clean Air Profact

Mesrinsask $4aihea

Wet Flue Gas Desulfurization Technology

Limestone slurry scrubbing

Flue Gas to form Gypsurr\ /f\ oYX /ﬂ :
Flue gas MARRMR
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z Flue Gas to Stack
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Waste Water
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Merrimack Station: 2008
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Merrimack Station: 2013
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Risk Assessment, Major Risk Concerns

i

5
ﬂ@g;lgan At Priject
) Warrinick Statfon

Remalning bids received from
vendors are significantly-
higher than expected related
to material and handling
costs. Note: The bids on the
major equipment have been
received.

$10 million

$2 milllon

Currently carrying out the
procurement schedule. The
Purchasing area Is trying to
stimulate competition during
the bid process. Lastly as the
required implementation date
allows for some slippage In
the scheduls.

Lack of sufficent, qualified 2009-12 $50 million 10% $5 mililon WGI wili initiate the National
construction labor results In Maintenance Agreement.
Increased costs to import Mestings have been held with
labor resourcss, schedule the union trades to discuss
delays to walt for resources the project and labor
to become available. requirements up front.
Inability to lock in firm prices 2008-8 $25 million 20% $5 million The RFP Is belng structured
during contracting phase for fixed/lump sum pricing.
exposes the project to price The contract will be
volatliity and currencyrisk. negotlated (o try and include
these parameters,
e,
X Northeast N . e i
Privilepenont Prop S£S prrediny ® 17

Uttlitlea Systemn
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Risk Assessment,

Major Risk Concerns
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Page 48 of 50

ﬂgé Glean Air Project
Megiimaon Sution

Vendars unahlé to méet
project design criteria
resulting In non-cohforming

$6.25 million

1 'In the event this oceurs, an

acceptable outcome will be

negotiated during the
bids, Note: bids. racelved with procurement process.
mercury criteria.” Risk rejates
to remalning design
speclﬂcaﬂons
Inabiiity to design appropdate 2008-9 $12.6 million 50% $6.25 miliion PSNH contracted with
plant Integration plans : : - experienced contract program
resulting in MK1 bypass, - manager in Scrubber
‘botler imploslon and noise installations. Additionally, NU
issues. personnel will be reviewing
design specifications for
reasonableness.
Scope definition changes 2008-12 $18.75 million 20% $3.76 milllon PSNH team wili work closely
drastically during construction with WG & EPC contractors
restlting in additional - to minimize the impact.
expendllures andfor pmentlal
schedule delays.
Proposed design is 2008-9 $12.6 miliion 30% $3.75 mlillon PSNH contracted with
inadequate and does not meet experlenced contract program
operabillty/rellabllity/ manager in Scrubber
constructabliity requirements installations. Additionally, NU
resulting in complete personnel will be raviewing
redesign. design specifications for
reasonableness.
Northeast " PTG . PP L P
%}1@ Utilitea System. Foludiogren r of Prepared-imAnticipativnrof Entrgatron— 18

391



Data Request STAFF-02

Dated: D8/30/2012
Q-STAFF-002
Page 47 of §0
‘;;i
[] 3 . qﬁi +
Cashflow and Earnings Projection gl oo
Capital Spending by Year
$Millions $165.6
180 $1013
120
80 $0.8 §19
0+ T T A " .
2008 2007 2008 2009 2010 2011 2012
Estimated Earnings By Year
$ Mililons AFUDC Earnings = Ratebase Earnings
$20 - :
$15
§10
$5 - 306 $0.8
$ . .
2008 2008 2011

Assumptions;

. Base-case project costs are estimated at $457M

. Project expected to be in-service on June 30, 2092

o Assumes 9.81% ROE on 47.23% of Capital Structure
. Averags Shares outstanding per 2009-2013 Forecast

19
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Project Benefits are Accentuated by Advancing the 2
In-Service Date to mid-2012 B €9 o Ao

» Financial .
» Reduces AFUDC'(_:_O_st by $10 Million

. Limits"éxposure to material or labor cost escalation for project
elements not covered by firm price contracts

« Generates real earnings one year sgoner

» Environmental
-« Eliminates an additional 31,350 tons of SO, O
« Eliminates an additional 229 pounds of Mercury
« Reduces particulate emissions to less than 1% one year sooner

> Customer

« Produces “early reduction mercury credits” that can be used for
- Compliance in future years if operational issues with the scrubber arise
- Conversion to fungible SO, allowances (estimated at 12,500 allowances)
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Q-STAFF-002 -

Page 49 of 50 +
FOR APPROVAL BY THE
NORTHEAST UTILITIES
RISK AND CAPITAL COMMITTEE
June 25, 2008

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE CLEAN AIR PROJECT
ISSUE:

The Northeast Utilities Risk and Capital Committee (RaCC) provides oversight and input
for capital programs and projects exceeding $10 million. The PSNH Clean Air Project was
brought to RaCC on May'30, 2007 for conceptual project review and initial funding
approval, and for revised initial funding approval on September 24, 2007.

Consistent with the NU RaCC Charter, the PSNH Clean Air Project Is being brought to the
RaCC for review and recommendation for approval to the Chairman, President and CEO
(CEO) of NU and Chairman of Public Service Company of New Hampshire.

RECOMMENDATION:

RECOMMEND CEO AND CHAIRMAN APPROVES THE PUBLIC SERVICE COMPANY
OF NEW HAMPSHIRE CLEAN AIR PROJECT CAPITAL FUNDING:

The RaCC recommends that the CEO and Chairman of PSNH approve the expenditure
of $457 million of capital funding, inclusive of funds spent to date as provided for in the
attached material. :

ATTACHMENTS:

Presentation entitled “The Public Service Company of New Hampshire Clean Alr
Project”.

RaCC resolution recommending CEO and Chairman approval of capital funding for
the PSNH Clean Air Project.
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Data Request STAFF-02
. Dated: 08/30/2012
Northeast Utilities Q-STAFF-002 ”

Risk and Capital Committee Meeting Page 50 of 50

June 25, 2008 Q

RECOMMEND APPROVAL OF CAPITAL FUNDING FOR THE PUBLIC SERVICE COMPANY OF
NEW HAMPSHIRE CLEAN AIR PROJECT BY THE CEO OF NU AND THE CHAIRMAN OF PUBLIC

SERVICE COMPANY OF NEW HAMPSHIRE.

WHEREAS, Public Service Company of New Hampshire ("PSNH”) management provided the
Committee with a capital project approval proposal for the PSNH Clean Air Project and have requested
$457 million of capital funding, inclusive of funds spent to date; and

WHEREAS, this Committee has reviewed said proposal;

NOW THEREFORE, BE IT

RESOLVED that this Coxmmttce finds the following capltal fundmg by Public Service
~ Company of New Hampshire ( ‘PSNH”) of the PSNH Clean Air Project as described in the material submitted
to this meeting and ordered filed with its records thereof acceptable.

PSNH Clean Air Project $457 million, 2012
inclusive of funds
spent to date
RESOLVED, that this Committes recommends that the Chairman of the Board, President and
Chief Executive Officer of Northeast Utilities and the Chairman of PSNH approve the capital funding by O

PSNH of the PSNH Clean Air Project, provided however that this Committee further recommends that a status
update on the project be submitted to the Committee no less frequently than quarterly and the capital funding
by PSNH set forth above shall not be exceeded without prior approval by the Committee.

APPROVAL OF CAPITAL FUNDING FOR THE PUBLIC SERVICE COMPANY OF NEW
HAMPSHIRE CLEAN AIR PROJECT BY THE CEQ OF NU AND THE CHAIRMAN OF PUBLIC

SERVICE COMPANY OF NEW HAMPSHIRE.
Approved as recommended by the Risk and Capital Committee on June 25, 2008 as set forth above:
NORTHEAST UTILITIES
A2¢/ 0% - M 2/ /éam—

Date: ’
Charles W. Shivefy m/
Chairman of the Board, Preside:

And Chief Executive Officer

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

A% ﬂéw t

Charles W. Shwcp/

Chairman
@
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Public Service Company of New Hampshire nitcal Sesslon TS-01
Docket No. DE 11-250 Dated: 09/21/2012

' Q-TECH-008

Page 1 of 37

Witness: William H. Smagula :
Request from: New Hampshire Public Utilities Commission Staff
Question:
Re: Staff 2-2, page 18 of 50. Please provide the Brattle Group analysis referred to at the bottom
of the page.
Response:

Brattle Group participated in the Connecticut Integrated Resource Plan, Attached is a supplemental
analysis performed during 2008 in support of that effort.
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Documentation Report for Supplemental
Analysis Requested by the CEAB via La
Capra Associates, Inc.

August 1,2008

Prepared by: 6

‘The Bratile Group

% Gonnectmcut
:/ Light & Power

The Northeast Liilitfes System

The United Nluminating Compauy
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INTRODUCTION

On January 1, 2008, The Comnecticut Light and Power Coropany (CL&P), The United
Dluminated Company (UT) (together, “the Companies”), and The Brattle Group, an independent
economic consulting firm, submitted a resource assessment and procurement plan (“Plan”) to the
Connecticut Energy Advisory Board (CEAB) pursuant to Section 51 of PA 07-242. On behalf of
the CEAB, La Capra Associates (La Capra) requested that the Companies provide a
supplemental analysis based on La Capra’s specified assumptions. The Brattle Group
implemented the requested analysis using the same modeling tools and other assumptions as

those used in the Plan. This report describes the supplemental analysis.

Broadly, the supplemental analysis involved:

o Assuming the DSM-Focus resource solution presented in the Plan is implemented,;
e Evaluating the implications of building a specified portfolio of new renewable generation

that is sufficient to comply with all New England states’ Renewable Portfolio Standards

(RPS); and : .
e FEvaluating the implications of state implementation plans that require every generating

unit to contro!l its rates of SOx and NOx emissions, as specified below, or retire.

This analysis was implemented by performing four additional simulations of the 2018 ISO-NE
market -(“cases”),l with each case building sequentially on the previous, and these cases are also
described in furtber detail in the body of this report:

1. “Base Case” — a supplemental case based on the Current Trends Scenario and DSM-
Focus Resource Solution market simulation in the Plan. This case serves as a benchmark
to the Renewables Buildout Case.

2. “Renewables Buildout Case” — starting from the Base Case, enough new renewable
generation is assumed to be online to meet all states’ RPS requirements, and the amount
of new gas-fired generation is correspondingly reduced.

3. “Emissions Controls and Retirements Case” — starting from the Renewables Buildout
Case, all steam units control NOx and SOx emissions if the required capital expenditures
can be recovered through expected future operating margins, or else they retire and get
replaced by new gas-fired capacity.

4. “Bmissions Controls and Retirements with Nucleat Build Case” — starting from the
Emissions Controls and Retirements Case, the retired capacity is replaced by one new
1,200 MW nuclear unit, with any remaining capacity needs met by new gas-fired units.

| The construct of the supplemental analyses does not fit within the scenario/resource solution construct used { ’
in the Plan, so these additional simulations are referred to simply as cases.
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CASE DESCRIPTIONS

This section describes the inputs for each of the four cases, and the cost and environmental
implications for both Connecticut and the ISO as a whole. The last section summarizes the high-
level findings based on these analyses, and Appendices A and B compare all case inputs and

results, respectively. Appendix C contains the detailed metrics results for each case.

BASE CASE

The Base Case is based on the 2018 Current Trends scenario with DSM-Focus solution, as
presented in the Plan. This case reflects moderate fuel prices and load growth, current
construction costs, moderate-to-high CO, prices, and aggressive implementation of DSM in
Connecticut. Due to time constraints, this single scenario/resource solution combination was

selected by La Capra as 2 benchmark for the purposes of the supplemental analysis.

All Base Case parameters are identical to the 2018 Current Trends scenario with DSM-Focus

solution, with the exception of:

* Unit-specific NOx and SOx emission rates for all steam oil and coal units were revised to _

reflect actual 2007 rates, where possible; and
* Other adjustments to unit outage schedules and gas availability for dual fuel units were
made to ensure consistency across the supplemental cases.
Compared to the 2018 Current Trends scenario with DSM-Focus solution, these changes result in
LMPs which are on average about $1 lower, and a 1% increase in generation dispatched in

Connecticut.

RENEWABLES BUILDOUT CASE

The Renewables Buildout Case differs from the Base Case by (1) adding sufficient renewable
capacity to satisfy all states’ RPS requitements,” and (2) rebalancing capacity reserve margins by
“unbuilding™ generic gas new combined cycle (NCC) capacity.

2 0n July 2, 2008, Massachusetts increased its RPS requirement from 9% by 2018 to 13% by 2018, which is
not inctuded in this analysis.
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Q-TECH-008
Page 5 of 37



Technical Sesslon TS-01
Dated: 09/21/2012

.

The types, locations, and sizes of the new renewable units were provided by La Capra, and are
summarized in Table 1 below. The Renewables Buildout Case reflects the assumption that there
would be adequate high-quality sites available for developing these renewables as specified by
La Capra.

Table 1: Type; Location, and Size of N ew or Retrofit Renewable Capacity

Mameplate  Effective  Anmual  Capaeity

Resourco Type Zone Capacity Capacity® Energy Factor
(MIF) [ 47 (GWh) [t
Hydro CcT 3 3 15 5%
MA 1 1 2 35%
MEB 6 6 26 . 50%
NH 5 5 20 2%
RI 7 7 kL 36%
A 12 12 4 4% .
Hydro Total a3 3 41
Import Wind NB s0Q 100 1,489 34%
249 50 675 315%
QC 506 0 1,507 U%
tmport Wind Total ~1,25¢ 1251 3,671
Landfil Gos cr 10 10 T2 80%
MA 17 \7 s 80%
ME 4 4 29 80%
NH 8 8 59 80%
Rt 3 3 20 0%
vT (/] 0 2 0%
Landfill Gas Total .o 43 301
Wind MA 112 34 503 33%
ME 402 30 1,213 %
NH 292 58 931 36%
vT 415 83 1270 5%
Wind Total 1,282 256 3917
Biomass Retrofit** MA ] 5 37 5%
ME 100 100 45 85%
NH 26 - 2 192 85%
vT 22 n 163 85%
Blomass Retrofit Total 153 153 4,137 i
Blomass Repowes***  MA 41 41 302 85%
ME 100 160 45 85%
N - 36 36 266 ¢ 85%
vT 35 kM) 261 85%
Blomass Repawer Total . 211 Mm 1573
Grand Total 1976 941 10,741

Sonrce: LaCapra Associates.
*Equals nameplate capaclty, with wind derated to 20%.
+*B{omass Retrofits ere blomess facilities which retrofit with cmisslons
controls to mest CT RPS requirements.
++*Biomass Repawer arc exlstlng or reticed facilities which repower to
turn biomas.

The total nameplate capacity of the new renewable units is 2,976 MW, composed mostly of wind
and some biomass. Roughly half of the wind is built in Maine and Vermont, and roughly half is
assumed to be imported from New York, New Brunswick, and Hydro-Quebec. New York wind
imports are assumed to be delivered to Connecticut, and Canadian wind imports are assumed to
be distributed evenly among Connecticut, New Hampshire, and Boston via new transmission,

Total nameplate imported wind capacity distributed to Connecticut is 584 MW. Total retrofit or

Q-TECH-008
Page 6 of 37
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repowered biomass capacity is 364 MW, also mostly located in Maine. Only a very small

amount of renewables is constructed in Connecticut (13 MW).

The new renewable units contribute 947 MW to meeting resource adequacy needs, based on a
20% credit for intermittent wind resources. This eliminates the need to build 900 MW of generic
NCC capacity that were included in the Base Case in Maine (300 MW) and West/Central
Massachusetts (600 MW).

Some enhancements to the transmission system are required to accommodate the new wind
imports. A new DC transmission line is assumed to connect wind imports from New Brunswick
and Hydro-Quebec to load centers in Boston, Norwalk, and New Hampshire. The Companies
and The Brattle Group did not independently evaluate the feasibility or cost of building this
required transmission. It is assumed that the cost of the new transmission is $2.5 million per
nameplate MW of new wind capacity, or a total of $2.5 billion in overnight cost and a $304
million annual capital carrying charge, as shown in Table 2. Connecticut’s share of the total
annual capital carrying charge is assumed to be one-third (based on the State’s share of the wind
generation purchased), or $101 million.* New wind energy imported from New York is added to
existing imports from New York, and the New York-New England interface is assumed to be
upgraded as necessary to accommodate the additional flow of energy. Any costs associated with
upgrading the New York-New England interface are not included in this analysis.

Table 2: Capital Cost of New Transmission for Imported Wind

Units Value
Wind Imports from NB and HQ (Nameplate) (MW) 1,006
Cost of New Transmission (SM/MW) $2.5
Total Overnight Cost of Transmission ($AGY) $2,515
Connecticut Share of Overnight Cost of Transmission (1/3) (SMil) $838
Annual Capital Carrying Charge Rate (%) 12.1%
Total Annual Capital Carrying Charge (M1 3304
Connecticut Share of Aunual Capital Carrying Charge (1/3) (3Mil) $101

* This cost allocation is illustrative and does not necessarily reflect how costs would actually be allocated for
new transmission that is built for economic and RPS compliance reasons.

Q-TECH-008
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The total capital cost of new renewables and enabling transmission 1is summarized in Table 3
below. Wind, biomass, and landfill unit capital costs are based on generic parameters specified
in Table B.5 of the Plan, The $3,200/kW overnight capital cost of hydro units was provided by
La Capra, with an assumed 11.3 percent annual capital carrying charge.

Table 3: Capital Cost of New Renewable Generation for the 1SO and Connecticut

New

Units Unit Type Transmission Total
Wind*  Biomass Hydro  Landfill
. Total Nameplate Capacity (MW) 2,536 364 33 43
Overmight Cost (3%k#) $2,000 $3,142 $3,200 $2,356 $2,500 $13,198
Total Overnight Cost R . (S_Mil) ; $5,0713 $1,144 $106 s101 $2,515 $8,938
Annual Capital Carrying Charge Rate | (%) 11.4% 12.1% 11.3% 1L,6% 12,1%
Total Annual Capital Carrylng Charge (SMiD) $578 5138 s12 s12 5304 $1,045
Connecticut Nameplate Capacity W) 584 0 3 10
Connecticut Share of Total Overnight Cost (M) $1,168 $0 $10 $24 $338 $2,040
Connecticut Share of .Anﬁuiﬂ Capital Carrying Charge (38D - 133 - SO st $3 s101 $238
“hcludes bmported wind.

In the simulation of thé Renewables Buildout Case, the resulting costs and emissions differ from

those in the Base Case in the following ways:

Costs

e ISO total going-forward resource cost: decreases by $222 million relative to the Base
Case, In which new renewable generation is assumed not to be viable in significant
quantities and RPS is" satisfied primarily through Alternative Compliance Payments
(ACPs). Avoiding Renewable Energy Credit (REC)/ACP payments and fossil generation
costs each save more than $600 million, which more than offsets the approximately $1.13
billion of annyalized capital plus eperating costs of new. renewables and associated
transmission; '

e CT total going-forward resource cost: increases by $27 million, primarily due to the
capital cost of new wind imports and new transmission, which are only partially offset by
fuel and REC/ACP savings;

e CT customer cost in market regime: decreases by $11 million, or 0.03 cents per kWh,
relative to the Base Case, in which new rencwable generation is assumed to be
insufficient and REC/ACP prices are almost twice as high; and

e CT customer cost in cost-of-service regime: increases by $27 million, or 0.08 cents per
kWh.

4 All costs in this report are expressed in 2008 dollars.

Q-TECH-008
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Emissions
* ISO-wide emissions: annual NOx emissions decrease by 1,027 tons (-5%), SOx decreases
by 3,061 tons (-3%), and CO, decreases by 4,679,961 tons (-9%);
o CT emissions: annual NOx emissions decrease by 106 tons (-3%), SOx decreases by 174
tons (-3%), CO; decreases by 306,666 tons (-3%); and -

* CT monitored NOx during top 10 days: increases 3% due to changes in unit commitment
and dispatch. :

Other Observations

* Prices: average LMPs decrease by $1 in Connecticut, $1-2 in the South, and $2-3 in the
North;

° Congestion: north-to-south congestion increases on the North/South interface due to the
increase in renewable generation in the North; and

* Generation; Renewable generation displaces fossil generation, primarily from gas CCs;

* Winter gas use (Jan-Feb): decreases by 19% in ISO-NE and 5% in Connecticut due to
new renewable generation reducing the need for new gas-fired generation.

The assumed renewables achieve larger bercentage reductions in CO, reductions than SOx and
NOx reductions. Total ISO-wide CO; emissions are reduced by 4.7 million tons, or about 9
percent. On a per-ton basis, the implied cost of achieving this level of CO, abatement is about
$104 per ton of CO,. This represents the change in the ISO-wide total going-forward resource
cost in this case (without including CO, allowance price savings), compared to the I1SO-wide
total going-forward resource cost in the Base Case (without RPS costs), divided by the tons of
CO; abated.

Based on the assumptions used in this case, New Englénd-wide renewables cost $423 million
(including fuel savings), or about $40 per MWh of new renewable generation. This represents
the capital and operating cost of the renewables and associated transmission minus the costs of
avoided fossil generation and capacity. It is calculated by comparing the ISO-wide total going-
forward resource cost to the Base Case (without RPS costs), divided by the total MWh of new
renewable generation. The Connecticut-only resource cost of RPS is $275 million, and the
market-based customer cost is $237 million. (Both of these figures include the $101 million

allocated capital cost of new transmission for wind imports shown previously in Tables 2 and 3)

EMISSIONS CONTROLS AND RETIREMENTS CASE

The Emissions Controls and Retirements Case adopts the assumptions of the Renewables

Buildout Case and also enforces unit-level SOx and NOx emission rate requirements. This case

404

Q-TECH-008
Page 9 of 37



Technicaj Session TS-01
Dated: 09/21/2012

represents a market in which (1) enough investment in renewable generation takes place to
satisfy ISO-wide RPS, and (2) each unit that exceeds the required SOx or NOx emission rate

target faces a decision to either invest in any required emission control equipment or retire.

SOx and NOx emission rate limits were provided by La Capra and are shown in Table 4. The
SOx rate requirement is 0.30 Jos/MMBtu by 2011 and 0.15 Ibs/MMBtu by 2018. The NOx rate
requireme_:_nt is 0.12 Ibs/MMBtu by 2011 and 0.08 Tbs'MMBtu. All units, New England-wide,
that exceed one or both of these targets must either invést in scrubbers and/or selective catalytic

reduction (SCR) contiol equipment or retire.

Table 4: SOx and NOx Emission Rate Requirements.
i * : 'Iu i 2 . iy

SOx Target Rate NOx Target Rate
(Lbs/MMBtu) (Lbs/MMB1tu)

0.30by2011  , 0.12by2011
015by2018  0.08by2018

ﬁ

Source: La Capra Associates.

These emission rate requirements are presumably ‘consistent with the EPA. Clean Air Interstate
Rule (CAIR),S which required state implementation of S0x and NOx emission caps. However,
CAIR was vacated on July 11, 2008, so this case would assume CAIR is replaced with similar
legislation to cép SOx and NOx emissions in the region, or else all New England states simply

adopt unit-level emission rate requirements.

In the Jannary 1, 2008 Plan, generic SOx and NOx emission rates based on fuel type were used
for all generating units, with the exception of the “Sooty Six”® In this analysis, these generic
rates are replaced with actual unit-specific emission rates for steam oil and coal units identified
as the units most at risk for exceeding the specified SOx and NOx emission rate targets. SOX

and NOx emission rates for these units were revised where possible to reflect actual 2007

3 See httg://www.ega.gov/cair/ for more information.
6 The “Sooty Six” include Bridgeport Harbor 2 & 3, Devon 7 & 8 (retired), Middletown 2-4, Montville 5 & 6,

New Haven Harbor, and Norwalk Harbor 1 & 2. See Appendix G of the Plan for a description of the
emission rates used.

-405
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emission rates. This is done to more accurately simulate their unit-level invest-or-retire decision.
The actual 2007 emission rates are average annual rates from EPA Continuous Emission
Monitoring System (CEMS) data. Where CEMS data are missing for these steam oil and coal

units, generic emission rates are applied.

The 2007 CEMS data indicate that the oil/gas dual fuel units Middletown 2 & 3, Montville 5,
Brayton Point 4, Mystic 7, Newington 1, and West Springfield 3 ran almost exclusively on
natural gas, presumably due to currently high oil prices. Data for these units indicate the
capability to switch entirely to natural gas, and these units are assumed to run only on natural gas
in all four cases. For consistency and more reliable comparisons, any revised emission rates are
also used in all four cases in this supplemental analysis. The steam oil and coal emission rates

used are shown in Table 6 below.

The owner of a unit that exceeds one or both of the emission rate limits is assumed to invest in
emission control equipment if the expected market net revenues will be sufficient to cover the
capital cost of the control equipment. To simulate this decision-making process and determine
which units will retire and which will invest in control equipment, a retirement analysis is done
on each steam oil and coal unit in the ISO. This retirement analysis compares the expected
energy margins and capacity revenues from all scenarios in the Plan to the capital cost of control

equipment provided by La Capra plus fixed O&M (FOM) expenses.’

For each steam oil and coal unit, the expected energy margins are calculated as the annuitized
stream of the average energy margin earned in all scenarios (Current Trends, Strict Climate
Policy, High Fuel/Growth, and Low Stress) for the life of the control equipment investment, In
calculating the average expected energy margin, the Current Trends is weighted at 50 percent
and all other scenarios are weighted at 16.67 percent. Expected capacity revenues are calculated

in a similar fashion, using an annuitized stream of capacity prices from all scenarios for the life

7 We conducted an initial analysis of retirement candidates based on the revenues estimated across all
scenarios in the original Plan. Then we performed an initial energy market simulation with the identified
retirement candidates replaced by new CCs, but only in the Renewables Buildout Case (Current Trends
scenario) and not in any of the other scenarios corresponding to the original Plan. The observed increase
m capacity prices (driven by decreased energy prices) was considered in finalizing the retirement
decisions, resulting in not all of the retirement candidates actually retiring.

406
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of the control equipment investment. The overnight capital cost of scrubbers and SCRs is
provided by La Capra, as shown in Table 5. This cost is also annuitized based on an assumed

equipment life.

Table 5: Overnight Capital Cost SOx and NOx Control Equipment

Control Equipment Type Capital Cost
: (34W)

SCR - BOILEER

Coal 256

Oil 114

Distillate Oil 114

Gas 87

SCR-CT

Qil 82

Gas 82

SCRUBBER

Large Boiler (600 MW) 242

Small Boiler (200-300 MW) 471

Source: La Capra Associates.

The following formula is used in determining whether or not a given steam oil or coal unit will
invest in control equipment by 2018. The formula is evaluated using 5, 10, and 15 year
equipment life assumptions. Capital charge rates are also shown below the formula, and are

consistent with those used in evaluating technology types in the Plan:

[1]  Is{(Expected Energy Margin) + (Expected Capacity Revenue) ;- Annual FOM;
>
(Control Equipment Cost) 7

Where,
i =unit
j = annuitized using 5, 10, or 15 year assumption on equipment life

33% = 5-year capital charge rate
19% = 10-year capital charge rate
15% = 15-year capital charge rate’

8 These 5, 10, and 15 year capital charge rates are approximately equal to 3, 5, and 7 year simple paybacks.

407 .
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Once formula [1] above is evaluated for each unit, the following rules and assumptions are used
to determine which units retire and which invest in the required control equipment:

 Canal 2 (553 MW) and New Haven Harbor (461 MW) have dual fuel capability and are
assumed to develop their gas supply and burn gas only;

* Several small steam units — Somerset (10 MW), Holyoke/Cabot 6 (9 MW),
Holyoke/Cabot 8 (9 MW), and Kendali Steam 1-3 (60 MW) - are assumed not to invest
due to economies of scale in control equipment costs;

* All other coal units will invest due to higher energy margins when fewer allowances are
purchased with lower overall emissions;

* For all remaining units for which formula [1] is true with a 10-year equipment life, the
unit will invest;

¢ For all remaining units for which formula [1] is false with a 10-year equipment life but
true with a 15-year equipment life, there is a 50% chance the unit will invest (to reflect
this in the simulation, the capacity of these units is derated by 50%);

* For all remaining units for which formula [1] is false with a 15-year equipment life, the
unit will retire; and

¢ The resulting quantity of retirements changes the economics of the remaining units such
that two units, Brayton Point 4 (435 MW) and Salem Harbor 4 (380 MW), would be
more likely to invest than retire (these findings were based on the iterative results
described in footnote 7).

The results of the retirement analysis are presented in Table 6. Total retirements are 2,655 MW,
which includes 2,645 MW steam oil capacity and 10 MW coal capacity. Steam oil retirements
occur mostly in Connecticut, and also in Maine and Massachusetts. Total capacity investing in
control equipment is 3,852 MW, including 1,059 MW of steam oil capacity in Connecticut and
Massachusetts and 2,793 MW of coal capacity. 2,070 MW of capacity does not require any new
control equipment due to emission rates that presently meet the specified SOx and NOx rates.
The total overnight capital cost of investing in scrubbers and SCRs is about $1.85 billion, or
$356 million in annual capital carrying charges. -

Retired capacity is replaced by 2,400 MW of generic natural gas new combined-cycle (NCC)
capacity. This includes 900 MW in Connecticut, 600 MW in Maine, and 900 MW in

Massachusetts.

10 _
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Table 6: Steam Oil and Coal Unit Scrubber and SCR Investment Decisions

Maxcjmum Maximsm
talcrablo costof  tolersble coxt of
ehermative gas altornative gas

Sommar Finat convarsion w/10  conversion w/LS
Uult Name Notes Unk Type Capacity  State NOx Rate 30z Rate Deolsfon  Retlred year e yearlife
) (LoshMBR)  (TheABABR) 608 sain sain)
CANAL 1 ol 234 MA .04 054 Retirs 254 mn 159
Develop [ I ]
CANAL2Z o e ::‘l;“""" ol s MA 008 000 ° StemsQuo 0
CLEARY 3 on 26 MA 6 26 ] 9
HOLYOKE 6/CAROT 6  [2]' oil 9 MA 9
HOLVOKE B/CABOTS  [2] oL -9 MA 9
KENDALL STEAM 123 (2] ol 6 MA 60 ¢
MIDDLETOWN 3 (3] Bumgasonty ol 6 <r 0 1 0
MIDDLETOWN 4 ol 400 cr 400 2 123
MONTVILLE § 3] Bumgasonly, oil 8l cr [ 192 266
YARMOUTH 2 oil 2 ME 52 5 95
BRAYTON,PT 4 [3] Bumgssonly oil a3 MA [\ 86 129
BRIDGEFORT EARBOR 3 . on 130 cr 130 [ 2
MIDDLETOWN 2 (3] Bumgas only oit T cT 0 194 269
MONTVILLE 6 oil 407 cr 407 1 18
MYSTIC? 3] Boagasonly 0il 555 MA [
- NEWHAVENHARBOR ' [1] mﬁ;‘”"“‘“ of 41 cCr 0
NEWINGTON 1 [3] Buragesonly ol 400 NH 0
NORWALK HARBOR 1 oil 162 cr 162 10 24
NORWALK HARBOR 2 oL . 18 cr 168 - ]
SALEM [TARBOR 4 ol 380 MA 10 136 254
WEST SPRINGFIELDS (3] Sumgascaly ail 10t MA ]
YARMOUTH 1 oil 52 ME 2 51 »
YARMOUTH 3 oir ng MEB sz 3 127
YARMOUTH 4 . ol 5] ME 609 % 16
AES THAMES 0] Coal 1817 CT 0 57 54
BRAYTONPT 1 4 . Coal 20 MA [} 762 982
BRAYTON PT2 Ml Cool 222 MA [} 306 1,045
BRA¥TON FT 1 “l Cosi 612 MA ] 900 1473
BRIDOEPORT HARBOR3 [) ° : Coal I3 cr 0 1,168 1,496
MEAD “l Coal 75 ME 0 788 1,023
MERRIMACK | 0] Coal 113 NH 0 647 w2
MERRIMACK 2 [¢] Coal 320 NH q 828 1,092
MTTOM “ Cotl 145 MA 0 609 m
SALEM HARBOR 1 41 Coal 82 MA o 691 £
SALEM HARBOR2 | [0} Coal %0 MA [ 67 877
SALEM HARBOR 3 0] Cos! 149 MA 0 a7 825
SCHILLER 4 0] Coxl 48 WH o 618 798
SCHILLER 6 ] Coal 47 NH [ 506 656
SOMERSET “ Coni 10 ME 10
SOMERSET 6 0] Cosl 105 MA 0 566 70
Retirs (MW) o : : 1,655
Tavest (TWV) 3852
Status Quo (MW) 2,070
Connecticut Only: Retire (MW) 1,267
Coaneaticut Only: Tnvest (W) 987
Comnecticut, Onlys Stgtus Quo (MW) - ’ 2 461
Notes:

[i]:WnssumdMCalemdeHlquarhtbumgnnd_hamMNSO;@N&mhﬂmmsmmmmalhanmmmzmuuuum_lCEHS:mn'mmma.
['L];Hnlyohﬁ.ﬂolythn\dKbdlllSlum'I1!mmwdhundmm;ndwxﬂnﬂnldmwd&khnminm

(J];'anugudlbuMlddlmwnlmﬂ, Montellle S, Brayton £t 4, Myastlc 7, Newlngion 1 axd Wes: Spriagfield 3, would Justbum gay because they can, and doimg so would climinate SOx and reduce NOx.
. Hencptrele Gratssion ates teflect gengration weighted CEMS emisalons catex when S0z canlssions are less thau 0,03 bwMMBiu

Of the shove dual fualed units Csal 2 New Heven Habiar, Mystls 7, Newfngton | and West Springfield 4 met the NOx snd SOx emitsfon targel mics.
erquoInx-l.WMwnInd3,lndMnuvltksux::dlthDxmbbnmmhlwlhnSOxanhhnmumq.Emgwhdmhrmﬁnnnmw:uﬂymmﬂmm
[4}:Wemum=dduteullmu(mmmvo:uhmmumumhwmkmerm&ww are based with tower emisst

The costs and emissions in the Emissions Controls and Retirements Case differ from those in the

Renewables Buildout Case in the following ways:

Costs

e ISO total going-forward resource cost; increases by $491 million, primarily because of
the cost of installing emission controls, which are only partially offset by a reduction in
allowance costs;

e CT total going-forward resource cost: increases by $96 million, due to the costs of
installing emission controls and the cost of replacing retired capacity,
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* CT customer cost in market regime: increases by $50 million, or 0.15 cents per kWh due
to increased capacity payments that more than offset energy price decreases caused by

NCC generation; and
* CT customer cost in cost-of-service regime: increases by $96 million, or 0.28 cents per
kWh.
Emissions

o ISO-wide emissions; NOx decreases 7,047 tons (-37%), SOx decreases 74,373 tons (-
81%), and CO; decreases 711,020 tons (-2%), with most of the emissions change due to
coal units investing;

* CT emissions: NOx decreases by 940 tons (-26%), SOx decreases by 2,191 tons (-43%),
and CO;, increases by 1,190,353 tons’(+12%). 70% of the SOx abatement is from adding
scrubbers to the two coal units in Connecticut, and the rest is equally due to New Haven
Harbor’s assumed oil-to-gas conversion and the retirement of five other oil units. The
NOx abatement sources are similar, but with the oil-to-gas conversions and oil
retirements playing a slightly larger proportional role; and

¢ CT monitored NOx during top 10 peak days: 61% reduction in Connecticut; other states
decrease by 14-70%.

Other Observations

* Prces: LMPs decrease by $3 in Connecticut, $4 in Maine and Boston, $2 in Rhode Island
and Southeastern Massachusetts, and $3 in the rest of zones due to the addition of 2,400
MW NCCs; :

* Congestion: congestion on the North/South interface increases due to NCCs replacing
some steam oil retirements in the North;

¢ Generation: most NCCs run at an intermediate capacity factor of 30-60% and existing
CCs run less than in the prior case;

* Winter gas use (Jan-Feb): increases by 6% in ISO-NE and 37% in Connecticut due to
new gas-fired generation in Connecticut, Maine, and Massachusetts replacing retired
steam oil capacity;

* Coal units: on net, coal units investing in emission controls run less due to the addition of
NCCs; those that previously had high SOx rates are running 2-10% more, while others
run 2-12% less (an effect of reducing emissions rates only to target levels); and

* Steam oil units that invest in SCRs and scrubbers and steam ol units already running on
gas: 1-2% reduction in capacity factors due to the addition of NCCs,

Importantly, almost all of the SOx and NOx emissions reductions are due to investments rather
than retirements, primarily due to the low Base Case capacity factors and annual emissions of the
units that retire in the Emissions Controls and Retirements Case, Investments in scrubbers and
SCRs for coal units have the largest impact on SOx and NOx emissions, respectively. At the
ISO level, controlling emissions from coal plants reduces SOx emissions by 78 percent and NOx
emissions by 31 percent. In contrast, steam oil units switching to natural gas or investing in

control equipment results in only a one percent reduction in SOx emissions and a three percent
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reduction in NOx emissions in ISO-NE. Table 7 illustrates the SOx and NOx emissions
reductions for each oil and coal unit in Connecticut. Units that invest in emissions controls or
that convert to natural gas operation reduce NOx emissions by 1,119 tons and SOx emissions by
2,084 tons, mostly attributable to coal units that invest in SCR and scrubbers, respectively. In
contrast, units that retire reduce NOx emissions by only 193 tons and SOx emissions by 292

toms,

Table 7: Steam Ol and Coal Uit NOx and SOx Reductions in Connecticat

TodNOx  Towl SOx
Ewisdousin  Ewwisslons in

Degision in : Emisti peth U

Exissiony. Genezation  Copaclty Total NOx Toiol SGx Comratsoued  Caments and. mToted  inTowd

? Comrolsond ~ Suumer tnBaso Factorin s in issions in P NOx SOx

Uit Nome . Noto ' Unit Type Rutirements Caso  Capacity Casc Base Case Bose Cose Basy Coso Case Cose  Emisions Emassious

: [/ B e (Tons) (Tany ony Tony) (Teny (Tond)

MONTVILLE 3 Bum gas ouly. ol "favest 8t [ b2 ) 1 4 0 4 [

MIDDLETOWN 3 Bum gos oaly ol Tnvegt D6 52 2% M 2 4 1 40 1

MIDDLETOWN 2 - Duto gas ouly il Invest 117 16 - 9 1 s 1 q 0

NORWALK HARBOR 2 ol Ritirc 168 3 4% 43 80 0 o 4

NORWALK HARBOR | o Retire 162 9 5% 49 g5 0 0 49 k]

MONTVILLE 6 on Retire 407 13 1% 2] 3 L] 0 1] n

MIDDLETOWN 4 . ol Retire AN 27 13 37 48 0 ° 37 43

BRIDGEPFORT [IAREOR 2 ol Rolire 130 28 2% L3 38 L] 0 42 b1}
NEWHAVEN HARBOR  Dovelop gas supply and oit Statas Quo 461 44 1% 301 438 1 [

bam gas only 250 438

BRIDGEXORT HARBOR 3 : Copl Invest m 2,762 uY 1,764 795 1,044 1,957 T0 o

AES THAMES Coal Invest 181 yIn % 14 1,630 452 m 62 37

Tatal Ofl Unity that Invest or Dévelap G Supply 393 516 n 492 3 337 489

Total Coal Units that favest 383 4,034 3,278 4473 1,85 2,880 ™ L3935

Total Oll Unijs that Retice 1,267 00 193 91 [ 0 93 n

Total Units that Invest or Develop Gas Supply 148 4,551 2,649 4,961 1330 2,383 1,119 2,084

The relative SOx and NOx abatement costs are shown at the unit level in Tables 8 and 9,
rjespectively. Tables 8 and 9 show each unit’s scrubber and SCR capital expenditures, minus
their allowance price savings from lower emissions, plus additional variable O&M (VOM) costs
of the new eqixipment. The equipment .capital costs are based on data provided by La Capra as
shown previously in Table 5. The change in total emissions is based on the reduction in
emission rates mulltiplied by thé émount. of generatiori in the Base Case.” It should be noted that
the net abatement cost for each unit, shown in the rightmost columnn, is highly dependent on the

La Capra assumption of VOM and other costs.

9 Calculating abatement costs based on & constant level of generation avoids counting the partially-offsetting
increases in emissions associated with increased generation by the cleaned-up unit. Including such
increases would imply less abatement than actually achieved, since the cleaned-up unit’s additional
generation displaces generation and associated emissions from other units.
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Table 8: Additional Cost of SOx Ab atement, by Unit

Nat Costof
80k Rate fn Abatement
the Emissiony Ceplat {Cost Increase
Canipols and Changa b Icreawls  Camrying Toul Capital ~ Tokal Cost mtol

Uit Nate on Fuet BieCoss  SOsRateln  Retvenents  TowlSOx  Alowases VOMdmsio Costef Somasy: CamyingCost Increwedorte  Allowance
Uslt Name Type  Use HeotRate  Genenotioa thaBass Cave Case Exltsons PriceSxvings SOxCowirol Scrobber Cuprcity  afSerobber 50 Coutrel Prico Bavings)

[ »

(P (LbsBIMIN)  (LEoARBrY {Tony v @ eI &

TR ES S e e R BT 9IS 7
272,492 024 00! -1.92 1,739,920 1072913 91 181900 16302875 17455109 9348

AEY THAMES Cool

BRAYTONPT { Caal 9424 1,100.947 082 084 4283 6A5L199 472239 St 243000 21994589 24217085 108
BRAYTONPT 2 Coal 2484 L124316 B850 004 4216 6,717,895 417719 ol 222000 2000913 2471132 28
BRAYTONPT ] Coal 31849 4,440,661 07 004 -1321s 16599721 10,2429 47 612000  2,488358  IB7I2610 FAS
BRIDGEPORT EARBOR 3 Coal 9,640 236L.78! [ 54] 001 %686 2395,M7 1784631 312800 179316433 19,101,088 &l
MEAD Conl 9,000 57911 12 0406 2974 324301 1,998,707 9t 5000 6.783.484 8.782,19 1364
MERRIMACK | Coai 10,193 01,008 210 [ 2]} B M 471980 91 112500  10,182726 14973849 10t0
MERRIMACK 2 Coal 10,19 2484485 197 o.lo -D55 2533994 15925011 47 30000 14805874 30820387 2o
MY TOM Conl 1051 1.130,540 0as 004 ~4305 5293  122KM7 ot 145000 1314403 1635308 13
SALBEM NARDOR | Coal 0,477 628,100 0438 003 1,974 2,151,950 1336248 91 82000 7422076 374834 3342
SALEM HARBOR 2 Coa? 10.460 617,632 0.6 0.3 197 2005902 139171 9 89,000 7.241,050 8532765 31349
SALEM HARBOR 3 Cod 10,500 L127.003 0.6) 0.03 -3,54) 186t 2,IM.615 I 149000 1485455 188GGL 339
SCHILLER 4 Cod 10.84) 369210 0.93 0.05 -1 1994331 12948 9 41500 429931 5528419 1932
SCHILLER 6 Qual [ 2 101 0.0 -1,78% 1,950,242 1202303, 91 42000 4234,117 4364 1939
SOMERSET 6 Codl 10,907 80264 067 003 A6 0T8N 187212 9l 105000 9303478  113760% 299
Som-ClpihlwnndVDMmMnummethm The ver cost ol b aa the ossumed 35720 increars in VOM,

Table 9: Additional Cost of NOx Abatement, by Unit

Net Cost of

NOz Rate in Abstement

the Enshalony Capltol {Cox Increses

Coatrsls aad Chaogo b Ixrass s Comylag Total Capkz) Tow) Con matof

Unal: Note g fued BasoCast NOsRsicln Retiremests  Tom NOx Allowasce  VOMdusl  Costof Summer Camying Cost Isreass dueto Allowance

Unlt Nawngs T Use HestRate  Geoerttion (he Brge Cose, Coe  Emboloss PoccSavingy MOxComrol  SCR Caschy ofSCR  NOxCoatrol Pricn Saviags)

{L3ABIx) {Toay 9 9 Gan-ro ]/ 2 ] 3/Tor)

“Coal

Conl 5,484 B -574 1,594 Li1se0m 11939974

Coal 9,484 1724816 0.y 006 -1,410 300,161 284,617 4 200 1090814 (X 53
BRAYTON PT ) Coal 8849 459081 T 6lo 002 ~ld429 4130598 1903912 49 613000 0071045 19437
BRIDOEPORT HARBOR ) Cual 9680 2760981 013 003 -3 3669378 1568310 4 IR0 1884 1306
MUAD Cosd 9000 179 10 008 582 1,628,308 LIB4,167 9 73000 1,685,177 552
MFRRIMACK | Coal 10,193 01,008 (At} 004 473 132610 964,835 4 11250 3.577.766 10800
MERRDMACK, 2 Coal 10,193 2,434,383 [N} .04 <1617 4852128 3383003 49 320000 157342 1618
MT TOM Cosl 10323 1,130,940 an 0.03 -517 1,434,739 1043396 49 145000 12,676 13013
SALEM HARBOR | Coal 10477 %100 04 0.0d ~340 943498 686,143 49 82000 4M9,137 11039
SALEM HAREOR 2 Coal 10400 617,602 013 003 -2 293316 649,65) @  80.000 3930256 11,449
SALEM HARBOR 3 Codl 10.500 L127003 als 0.04 -89 1910365 1,389,289 49 149000 238109 9514
SCHILLER 4 Conl 10,64t 38,30 0.3 2.08 <169 T47,486 543,800 49 47500 2333946 7504
SCHILLER 6 Conl 11226 324 o 0.05 208 37042 801,456 49 41000 2309378 6.589
SOMERSET 6 Coal 10907 04524 Q.2 o.m 201 Lnog 107912 49 103,000 5159048 12128
MCWMMVDMAWMWU]M&H Thanet cont af b s on th amued 52,01 77on fntnese in VOAL

EMISSIONS CONTROLS AND RETIREMENTS WITH NUCLEAR BUILD CASE

The Emissions Controls and Retirements with Nuclear Build Case changes the assumptions of
the Emissions Controls and Retirements Case by adding a 1,200 MW new nuclear unit in
Connecticut, consistent with the Nuclear Resource Solution described in the January 1, 2008
Plan. The 1,200 MW nuclear unit eliminates the need to build 1,200 MW of generic gas NCC
capacity, and so that amount of NCC capacity is removed from the Case, including 300 MW in
Rest of Connecticut, 300 MW in SW Connecticut, 300 MW in Maine, and 300 MW in
NEMASS/Boston. This leaves only 300 MW NCC capacity assumed to be built in Norwalk, 300
MW in Maine, and 600 MW in West/Central Massachusetts.
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The costs and emissions in the Emissions Controls and Retirements with Nuclear Build Case

differ from those in the Emissions Controls and Retirements Case in the following ways:

Cost
" e ISO total going-forward resource cost: increases by $108 million due to the capital cost

of the nuclear capacity tninus the cost of displaced fossil generation and capacity,

e CT total going-forward resource cost: increases by $89 million, primarily due to 1,200
MW new nuclear build in Connecticut;

e CT customer cost in market regime: appears to increase by $14 million, or 0.04 cents per
kWh, although this change is driven by anomalously high prices for spinning reserves in
the matket simulation. Without the anomalous prices, customer costs would decrease by
approximately 0.04 cents per kWh; and

e CT customer cost in Gost-of-service regime: increases by $89 million, or 0.26 cents per
kWh. e ' :

Emissions : i P
o ISO-wide emissions; NOx decreases by 863 tons (-7%), SOx decreases by 465 tons (-
3%), and CO, decreases by 4,313,343 tons (-9%));
o CT emissions; NOx decreases by 376 tons (-14%), SOx decreases by 120 tons (-4%), and
CO, decreasés by 2,022,919 tons (-19%); and
e . 'CT monitored NOx during top 10 peak days: decreases by 9% in Connecticut, increases
by 3% in New Hampshire and decteases by 3-10% in the other states.

Other Observations
o Prices; LMPs decrease by $2 in Connecticut and increase by $4 in NEMASS/Boston,

incréase by $1 in Maine, and decrease by $0-1 in the rest of zones;
¢ Congestion: congestion on the Boston Import interface increases due to the assumption
that 300 MW NCC capacity is no longer needed in NEMASS/Boston;
Generation: coal units and NCCs run 4-7% less; and '
e Winter gas use (Jan-Feb): decreases by 19% in ISO-NE and 31% in Connecticut due to
the new nuclear unit replacing 1,200 MW of new gas-fired generation in Connecticut.
The investment in new nuclear cépacity in the Nuclear Build Case achieves a large COz
reduction and more modest SOx and NOx reductions. Total ISO-wide CO2 emissions are
reduced by 4.3 million tons, or about 9 percent. On a per-ton basis, the implied cost of achieving
this level of CO, abatement is about $38/ton of COs. This represents the change in the ISO-wide
total going-forward resource cost in this case (without including RGGI allowance price savings),
less the ISO-wide total going-forward resource cost in the Emissions Controls and Retirements
Case, divided by the tons of CO, reduced. Compared to the $104/ton CO; abated through
investment in renewables, nuclear investment represents a more cost-effective approach to CO2

abatement, given the assumptions used in these cases.
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Table 10 below summarizes observations on cost, emissions, and other metrics for each case

analyzed.

ISQ totel going-forward resoures cost 58,630 million 1 $222 million 1 $43) million 15108 million
CT totn! gotng-forward resouree cost $1,331 million 1 $27 millon  $96 milljon t 389 miltion
CT customer cost in market regime $3,877 million 1 $!1 million 1t $50 million 1 $14 million
CT customer cost in cost-of-servicg regime 32,163 million +.$27 miflion 1 $96 million t $89 million
NOx 203 thousand tons NOx | 5% NOx | 37% NOx| 7%
ISO-wide emissions SOX 94.5 thousand tons SOx ) 3% SOx | 81% SOx | 3%
€02 51.1 million tons C02}9% C02 | 2% cozi9%
'NOx 3.7 thousand tons NOx | 3% NOx | 26% NOx | 14%
CT cmissions SOx 5.3 thousand tons S0x} 3% SOx | 43% SOx | 4%
€02 10.0 miltion tons C021 3% Co21 1% €02 | 19%
55 CT monitared NOx durlng top 10 days 3261008 13% ' 161% 19%
$74-75l CT
i g 181iaCT . . }s2incT
b= 2l Prices $72-76 mMma'c!mutu +$12in South I3inCT 1 $4 Boston and 1 $1 ME
$69 in Maina $2.3 in Noxth | $2-4 rest of ISO 1 $0-1 rest of ISO
3 $71-73 rest of1SO e
Tl Congestion na 1 North-South 1 North-South t Boston import
Gencration wa BEZ renewite dploe2 88 | pyisting CCarualess | Coal andsome NCCs ran less
64.4 million MMBH: In 150 1 19% 50 16% 150 | 19%1S0
1 Winter gas use (Jaa-Feb) 13.0 enllion MMBtu s CT | 5%inCT t37%CT (3% €T

SUMMARY OF HIGH-LEVEL FINDINGS

The recommendations presented in the Plan are unaffected by this supplemental analysis.
However, the assumptions and architecture of these additional cases, as prescribed by La Capra,

would suggest the following additional findings:

1. The Incremental Cost of RPS as a Result of Making the Assumed Investments is about
$40/MWh

Based on the availability of new renewables in the quantities and locations provided by La

Capra, our assumed transmission costs, and the cost of new renewables already presented in the
Plan, meeting RPS requirements increases total resource costs by $423 million relative to no

RPS requirements, or about $40/MWh of new renewable generation.'® The Connecticut-only

' This is an average cost for all MWh of new renewable generation, and does not represent the market-
clearing price in the REC market that would be determined by a marginal unit. ‘This average cost also
includes the cost of new transmission, which would not necessarily be priced into the REC market.

O
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resource cost of meeting RPS requirements is $275 million, and the market-based customer cost
is $237 million. The resource cost represents the capital cost of the assumed renewables and
associated transmission minus the costs of avoided fossil generation and capacity. The market-
based customer cost reflects a $25/MWh price of RECs and the effects of renewables on energy
and capamty pnces :

2. New Nuclear Generation is a More Cost-Effective Means to CO, Abatement than New
Benewable Genetation ' '

Based on the availability of new renewables in the quantity and locations provided by La Capra,

our assumed transm13s1on costs, and the costs of new rcnewables and nuclear generation already

presented in the Plan the cost of CO, abatement from bulldmg new nuclear generation ($38/ton

CO, abated) is less than the cost of CO, abatement from building new renewables ($104/ton CO;

abated).

3. Imposing SOx and NOx Emissi_on Rate Lir_nits on Coal Units is Much More Effective than on
Steam Qil Units

Based on emission rate requirements and the cost of emission control equipment provided by La
Capra, applying SOx and NOx emission rate limits on coal units achieves much greater
reductions at much lower cost per ton than imposing the same emissions rate limits on steam oil
units. This is because existing coal units are dispatched much more than oil units, and their

current emissions rates are relatively high.

4. The FEnvironmental Retirements in Connecticut would Increase Winter Gas Use in

Conpecticut, Unless Offset by New Nuclear Construction

Although the Renewable Buildout Case decreases projected winter power-sector gas use in both
New England and Connecncut the Emissions Controls and Retirements Case increases winter
power-sector gas use by 33 percent over Base Case levels in Connecticut. A nuclear build would

eliminate this increased gas use.

17

. 415 -

Q-TECH-008
Page 20 of 37

O



Technlcal Session TS-01
Dated: 09/21/2012
Q-TECH-008

Page 21 of 37

Appendix A
This appendix shows additional tabular comparisons of key inputs across cases. Table A.l

shows the location and amount of generic NCC capacity in all cases, and Table A.2 shows
retirements and all new capacity by type and case.

Table A.1: Generic NCC Capacity, by Case

Zone Generic NCC Capacity by Case (MW) '
Emissions
Emissions Controls and
Renewables Controls and Retirements

Base Buildout Retirements with Nuclear
Rest of CT 300
SWCT 300
Norwalk 300 300
Maine 300 600 300
NEMASS/Boston 300 .
WCMASS 600 600 600
Total 900 0 2,400 1,200

Table A.2: New and Retired Capacity, by Case (Wind capacity is derated to 20 percent)

Total New and Retired Capacity, by Case (MW)

Emissions
Emissions Controls and
Renewables  Controls and Retirements

Base Buildout Retirements  with Nuclear
Generic NCC 900 0 2,400 1,200
New Renewable 0 o047 947 947
New Nuclear 1,200
Total New Capacity 900 947 3,347 3,347
Retired Capacity -2,655 -2,655
Net Capacity Additions 900 947 692 692

18
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Appendix B : g

This appendix shows additional evaluation metrics across cases. Unless otherwise noted, these
evaluation metrics are calculated as described in Appendix H of the Plan.

Figure B.1: ISO-NE and Connecticut Total Going-Forward Resource Cost (Annual)
$10.0 - === - mm M e m m e m s e m e m o m e e mme iMoo So—m oo
1

$8.0 4 - - - -Eim - -~ — -~ - —-EEEL e e -

2008 $Bil

$40 -~ B - s EECEEh :

$2.0 : s = (0 R

30.0 -

RENEWADLE BUWL.DOUT

EMISSION CONTROLS AXD
RETIARIENTS WITH NUCLEAR

*Total Resonrce Cost includss capital carrying cost on new unplanned geaeration, fixed Q&M, variable O&M, fuel cost, allowance cost,
RPS cost, cnergy hnport and export cost, nat capacity import cost, and DSM program costs, Note that DSM caosts for encrgy efficiency
programs are capitalized ovar 10 years here; this treatment differs from that in the Customer Cost graphics, where energy efficiency

EMISSION CONTROLS AND
RETIMBMENTS

program costs are expensed in the year incurred.

Figure B.1 above shows the total going-forward resource cost for both Connecticut and the entire
ISO-NE footprint.  The iSO—level resource cost was not used as an evaluation metric in the Plan

and was developed to further assess the ISO-wide impact of the assumptions and architecture of

these additional cases.
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Figure B.2: Connecticut Total Customer Cost in Market Regime (Annuai)
S o e . m e

2008 $Bil

_____________ -

EMISSION CONTRQLS AND EMISSION CONTROLS AND
RETIREMENTS RETIREMENTS WITI NUCLEAR

BASE BENEWABLE BUILDOUT

*Total Customer Cost {n Market Regime includes load at LMP, capacity, FTRs, adjustment or losses, spin, upliff, fast-start, DSM
program casts (expensed, not capitalized), RPS, and a 15% premit on the energy and generation components to reflect quantity risk,
market prics tisk, and credit risk faced by wholesale suppliers of standard offer service,

Figure B.3: Connecticut Total Customer Cost in Cost-of-Service Regime (Annual)

R S e
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$2.16 $2.19 .
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E
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BASE RENEWAULE BUTLDOUT EMISSION CONTROLS AND EMISSION CONTROLS AND
BETIREMENTS RETIRRMENTS WITH NUCLEAR

*Total Customer Cost In Cost of Service Regime includes capltal canrying cost on new unplanned generation, fixed O&M, variable O&M,
furel cost, allowance cost, RPS cost, CT energy import and export cost, net CT capacity import cost, and DSM program costs (expensed,
not capitalized).

20

Technleal Session TS-01
Dated: 09/21/2012

418

Q-TECH-008
Page 23 of 37



Technical Session TS-01
Dated: 09/21/2012
Q-TECH-008

Page 24 of 37

Figure B.4: Connecticut Average Customer Cost Components (¢/kWh) g
awc
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Note: Market energy cost inchudes load st LMP, FTRs, adjusiment for losses, spin, md uplifl; FCM Includes capacity and forwacd ressrves; capital costin COS regime ("EMB+FOM) ineludes FOM, net
copaclty Imports, and cabedded capital cost of planned and existing generation; energy cast in COS fegime CFUELHVOM+ALWNCE®) inchudes VOB, firel, emlssions allcwanees, end ot energy Importa.

Tbepmhmnd&dmmumsﬁnm:dudﬂ!ﬂwul 15% oa the energy and capachty components, mmdwmbdemwllmofmﬁdnﬂummunmmwmkmmﬂwhmh and
eredit risk. . i [ .

In Figure B.4, the capital cost of new transmission for imported wind (“Tx”’) and new renewable
generation (‘RENEW”) is separated from the REC and ACP costs associated with RPS. New
capital additions aIeltcmlzed further iri_fgq _t'_hé capital cost of generic NCCs, the capital cost of
new emissions coi};cfbl"g}ﬁuipment, and %hef:__capital cost of .Ir-lt;iirnuclear generation. All other cost

components are as'd scnbed in Appendlx H of the Plan.
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Figure B.S: Winter (January - February) Power Sector Gas Use in Connecticut and 1SO-
NE
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Figure B.6: Annual Power Sector Gas Use in Connecticut and ISO-NE
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Figure B.7: Connecticut Gas-fired Generation Share of Total Generation
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Figure B.8: ISO-NE Gas-fired Generation Share of Total Generation
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Figure B.9: Connecticut Fuel Mix (Cumulative Generation in TWh)
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Figure B.10: Total ISO Fuel Mix (Cumulative Generation in TWh)
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Figure B.11: CO; Emissions in Connecticut
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Figure B.12: CO; Emissions in ISO-NE
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Figure B.13: SOx Emissions in Connecticut
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Figure B.14: SOx Emissions in ISO-NE
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Figure B.15: NOx Emissions in Connecticut
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Figure B.16: NOx Emissions in ISO-NE
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Figure B.17: NOx Emissions in Connecticut and ISO-NE (Ozone Season)
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Figure B.18: NOx Emissions in Connecticut and ISO-NE (Ozone Season, Top Ten Peak
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Appendix C

This appendix shows the detailed metrics results for each case.
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Summary of Results: 2018 Curreat Trends Seenario, DSM-Focus Solution (La Capra Base Case)
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LHPUL, base e ‘D{‘: //' 25D
Exhiblt No.__ o+ — F

Witness__LA: /i ot ;/fm;equ/

Public Service Company of New Hampshire | Dﬂm&—Requast TCHPM FILE
Docket No. DE 11-250 Dated: 08/31/2012
Q-TC-017
Page 1 of 11
Witness: William H. Smagula

Request from: TransCanada

Question:
Please provide a copy of the July 2008 PowerAdvocate report for PSNH referenced on page 2

of attachment WHS-3.

Response:
Attached is the requested 2008 PowerAdvocate report,
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Data Request TC-04

Dated: 08/31/2012

v Q-1C-017
Page 3 of 11

Clean Air Project Cost Estimate Analysis

Summary

As part of PowerAdvocate’s analysis of the Project Cost Estimate for Merrimack Station’s
Clean Air Project (CAP), site specific factors surrounding the design and construction of the
scrubber specific to this installation were scrutinized, along with the market forces
associated with capital construction projects in general and retrofit scrubber projects in
particular. The objective of this analysis is twofold: o

1. Explain why Merrimack Station's CAP's cost estimate ig:6A:he high end of the cost per
kilowatt range for a complete FGD retrofit relative to siijiféf F&bretrofit projects.

2. Discuss market forces behind capital construction, project co%ﬁzlngreases in the utility
industry, including retrofit scrubber projects, & _‘%?fbetter understdnd why Merrimack
Station’s CAP cost estimate has increased ffarfi an estimated $275g;§4_ in 2006 to an
excess of $350M today. S Sk

PowerAdvocate

R Renuts far © Complox Word © 2008 PawerAdvocato, Inc. y ' 2
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Dated: 08/31/2Q12
Q-TC-017

Page 4 of 11

O

. Site Specific Factors

It should be clearly noted that the majority of FGD projects, far sulfur and mercury scrubbers
alike, exhiblit substantial economies of scale once the absorber size reaches approximately
550MW. The costs for the majority of a project, both in procurement and construction,
increase expanentlally for scrubber capacities that are less than this benchmark. It is not
uncomman to find a per-kilowatt cost for a 200MW absorber to be over twice the price of a
600MW unit.

Based on the most recent estimate provided by URS (Estimate), the direct cost per kilowatt
for the installed Wet FGD (WFGD) is approximately $775 baggg:ipon a nominal station
capacity of 468MW. Since this cost is above industry sbgfichmarks, PowerAdvocate
analyzed different reasons for the discrepancy and created:ad[iatment factors to bring the
scope of Merrimack’s CAP more in line with other similaf:fifojectsz: This approach allowed
for a more realistic “apples to apples” comparison. Thehugh this corfigérison, PA determined
that a levelized cost for the CAP is approximately $S857kW, or a 25% réduction from per-kW
cost of $775. This adjusted cost is based upomﬂ;%’ﬁl?lng assumed Impadt.percentages (i.e.
FGD Impact % = 10%) to the Estimate cogt:ompanents.for each of thé. site specific
components, which were then totaled and Siiisequently>subtracted from'the Estimate
resulting in the equalized $/kW. This adjusted &@st falla Within the benchmark range for
projects of this size as shown below in Table 2 and Flgyre 1, where market data indicates
that construction costs for wet FGD s’ﬁ_‘g’f@gg}n the US have risen dramatically over the past
several years and are currently in g ‘ran tween=$250/kW and $654/kW (median
$467/kW) for similar sized systems. '

AL

The following table showssfaaliirs that were pongfiEred <3

ot

EiSignlificant Discipline/Subsystem
“impact? Affected
BOP Engineering/FGD
BOP/FGD
BOP/MH
BOP Construction
N/A
N/A

BOP Engineering

‘-__rubb ;—;ki

| Units te8ing e Abso

sl
Further explanation i 2 methodology utilized in determining the costs (as shown in the
attached Design Différences spreadsheet, Appendix 1.1) assoclated with each factor are
described below. This list is not considered all-inclusive. A conservative approach was

employed due'to other design variations for this system that could not be quantified:

Mercury Scrubber Merrimack’s CAP is designed specifically for Mercury (Hg) removal with
an added benefit of further reducing SO, emissions. Most WFGD scrubbers In use and
under construction today are designed primarily for SO, capture. The design differences for
this type of approach include additional Hg: oxidation controls/consideration, increased
surface area of absorber bed, and increased contact time with flue gas to allow for full

reaction. O

PowerAdvocate © 2008 PowerAdvacate, Inc. 3
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Data Request TC-04

. Dated: 08/31/2012
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Page & of 11

Asymmetrical Units Combining into a Single Scrubber This is the largest design
difference between Merrimack Station’s absorber and majority of similar sized systems in
the industry. Since Unit 2 is over twice the power of Unit 1, the flows and capacities of the
duct and induced draft system are different. In addition there are design aspects of
balancing unequal flows into the same duct channel that set this project apart from many
others. .

Station Site Constraints Merrimack Station is located on the Merrimack River in central
New Hampshire. The eastern edge of the main plant is located within $200 feet of the river
and there are several railroad spurs cutting North-South acrosg;iffe station’s footprint. In
addition, the Material Handling design is slated to extend fropiine coal yard to the North,
down the East side of the power block to the absorber buildlifi:to the Southeast. This will
require construction of components for the MH and other:: 5:to occur in the restricted
space of the riverbank area directly above a rail spur. .. "

All-Subcontract Construction Basis The CAP.{fit’be constructed withitut any direct hire
labor from the EPCm. Al aspects of the projagtWill be completed in Chtract Packages
utilizing a General President's Project MalnfShance Agredment (GPPMA) or National
Maintenance Agreement (NMA) with primaﬁl‘i}"&?’(‘ al urﬁaﬁ” personnel. THis approach
simplifies management to a degree but also inctitg:aglgnificant percentage mark-up to
cover each subcontractor's overhead gind.p

i %ﬁ;_l\_/lerrimack Station are of the

pressurized cyclone type. This type 3—Tigpmbu§f§""* pro%lit{ie higher temperatures and

3=

flows than similar pulverjzed..coal combigtors::x{Iuesto: these operating characteristics,
further engineering may Kig'rerliired to ensiiie:proper long-t&in operation.

Each of these factd@bontributeg ."'th_e "uniqd tiass” of the CAP project when compared to
a more standard Wet'k@D sySteitii:Vihep.thége attributes are summarized and used to
levelize the-per-kilowatt cdst

10-per-ldlow errimack"StilgR's CAP is more In line with other projects of
similar siz8:4hd Sadpe,

g

PowerAdvoccate
001 Kealits far o Campkes Worki © 2008 PowerAdvocate, Inc. 4
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Other FGD Retrofits c‘(’l‘\’nzs;“’ P’°i°;‘;)°°3t1 siw | Number | In Service
Project 1 600 $150,000,000 1 2009
Project 2 557 $148,000,000 1 2008
Project 3 446 $141,400,000 1 2009
Project 4 364 $121,600,000 1 2010
Project 5 556 $188,000,000 1 2008
Project 6 656 $189,000,000 1 2008
Project 7 676 $218,900,000 |.>§38 1 2009
Project 8 305 $127,800,000..| ~ 2009
Project 9 576 $263,800000 2009
Project 10 390 | $185:600000 1 2009
Project 11 416 $198,608,000 | 822 1 2009
Project 12 550 $261,700,000. <5 1 2009
Project 13 n 1 2009
Project 14 1 2009
Project 15 1 2009 O
Project 16 1 2009
Project 17 1 2009

1 2010
2 2012

S

Tw asen :
Different retrofit FG, rojeckﬁgmpy have different components (i.e. PJFF, SCR, PAC, ESPs)
cluded or omitted-gfacting the final cost. There are other inputs to project costs Including
ﬁégloglca! and bathymbtric factors as well as site~spscific requirements such as the length of the
miféfial handling systém or pler work. In addition, Owner's Costs have alse been excluded from
thispyies, Fea
2, Numb‘e‘a'!%’gfsgomb flon units serving a single absorber.

2

PowerAdvocate © 2008 PowerAdvacate, Inc. 5
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| Comparable Cost per kW

900 —— —— - —
800
700 |
600
500
400
300
200
100 - e -

1 Jf T S ueszaese

! 200 300 400 500 800 700
| Capacity of Unit (MW)

¢ Other WFGDs

#  Merrimack Station

A Levelized Merrimack Station
—— Linear (Other WFGDs)

$/kW

O

PowerAdvocate
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- ll._Capital Construction Project Market Trends’

Capital construction costs for new generation and transmission projects remain at historic
levels with no clear understanding of whether or not we have reached the peak due to the
recent volatility of costs associated with the supply market. This fact coupled with the
increased uncertainty around projected carbon regulations and the effects of a tight labor
market, the utility industry finds itself in a period of time where there seems to be no good
indicator for investment decisions. Costs have, in many cases, escalated more than 75%
since the year 2000, and ongoing pressure from global players such as China, India, and
the Middle East may only accelerate that escalation.
Capital construction costs for retrofit scrubber projects have ingtgased by a modest 7.8%
within the last year, with only a 1.0% increase occurring bet#&étighe third and fourth
quarters of 2007. Although the Construction Labor (78%:fiitteasé'singe 2000) and
Engineering & Project Management (44% increase siptis, 2000) catefigfies combine to
encompass approximately 47% of the total retrofit ¢iisth; the cost drivef'behind the large
project increase is the Absorber (FGD Isiand), whihhas seen a 217% inceéase over the
same perlod. The demand for absorbers has,i@féi?’iaf%sed dramatically over thé:last few years
as utilities perform retrofit projects to meet ongbﬁf@gegulatgﬁ?gtandards have ta:compete
with the increase in new coal plants domestically afidhinteé#igtionally. Given this,
PowerAdvocate forecasts an averagencrease of 6.28:hel year for the next five years for

retrofit scrubber project costs, whichéf,‘s"fqa]{ tly down ﬁg@me 9.5% annualized historical
escalation rate over the past eight years .

As shown below in Table 3 and Figure 27 0 nen thig-esgalation farecast factor is applied to O
the other FGD retrofits wittizggitlier in servigg:datgs (2008h1,2010), the Adjusted Project

Costs ($) and Adjustegﬁ}téw ineréase thusgredsing the median $/kW to be more in line
with Merrimack Stafigi® $580/kV¥izPrior to thgescalation adjustment, the comparable
projects ranged bétaen $250/kViEANd $654/Ki5(median $467/kW); following the escalation
adjustment, the conipatable projeifasanged befifeen $209/kW and $738/kW (median
$570/kW), a 22% incred&g:. FAls- EacalatiBi adjustiment further explains why Merrimack
Station's SRR ERYst estimafd.ls on the on the high end of the cost per kilowatt range for a
complﬂ%t%j}?@‘b rettdiitelati /8 similar FGD retrofit projects when you consider both the
uniq;}ﬁ@e‘ss factors aﬁ”’éﬁi@_g foreé;asg_cost escalation assoclated with refrofit scrubber project

costs ity Wi, i,

1 powerAdvocate PADatasource Market Report, Conisttuction Cost Indices for the US Power Market, Spring

2008 i :

PowerAdvocate © 2008 PowerAdvocate, Inc. 7
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Other FGD Retrofts | C3paclty | ProjoctCost | g, | Numbar | n Service Prl:?%?tggst Adjusted

Project 1 600 $150,000,000 | $250 1 2009 | $179,665549 | $299
Project 2 557 $148,000,000 | $266 1 2008 | $188,260,749 | $338
Project 3 448 $141,400,000 | $317 1 2009 | $169,364,724 |  $380
Project 4 364 $121,600,000 | $334 1 2010 | $137,145830 | §$377
Project 5 556 $188,000,000 | $338 1 $239,142,033 |  $430
Project 6 556 $189,000,000 | $340 1 $240,414,065 |  $432
Project 7 576 $218,900,000 | $380 1 $262,191,025 |  $455
Project 8 305 $127,900,000 | $419 1 $153,194,825 |  $502
Project 9 576 $263,800,000 | $458 - $315,971,813 |  $549
Project 10 390 $185,600,000 1 2009 .{sazz 306,173 | $570
Project 11 416 $198,000,000 1 2009 $§é?,158 526 | $570
Project 12 550 $261,700,000 1 2000 | $313456,495 | $570
Project 13 571 $280,400,000 2009 | $335,854,800 | $588
Project 14 363 $209,800;001 $261,202,215 |  §$692
Project 15 405 $234,100,060 $280,398,034 |  $692
Project 16 320 $195,100,000 $233,684,991 |- $730
Project 17 500 .+304,900, $365,200,173 |  $730
Project 18 350 $228;§§D 000 $258,163,492 | $738
Merrimack Station 458 _ $354,931,538 $775

1

PowerAdvacalte

foqgl Resulls for o Complex werid

$354,9$1 538

RO :-1 BT
e g

i “"ra‘iﬂe. 3. Ad}usi;ed Projected Gompletion Costs by $/kW

Project cost i in 2012 dollars‘{Memmack Station in service year) assuming 6.2% escalation in prices

_ per year

' " $AWin 2012 dollé'fs

© 2008 PowerAdvocate, Inc.
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AIREE

Figure 2. Levelized Gost for Pifijects of Gﬁﬁiparable Size "L

e

4 Other WFGDs
u  Merrimack Station

A Merrimack Station Levelized

—— Linear (Other WFGDs)

Adjusted Comparable Cost per KW
900
800
z 700 —i—%—y\ P
600
.g. 500 o m\i&\
& 400 &
£ L .
E 300 V —
S 200 -
100 -
0
200 300 400 500 600 700
Capacity of Unit (MW)
' =

T
Tt it

PowerAdvocate

Raal Rasulls tar o Camplex wortd

© 2008 PowerAdvacate, Inc.

442



Data Request TC-04
Dalod: 08/34/2012
Q-TC-017

Page 11 of 11

Appendix 1.1 - Merrimack Station Design Differences from a Standard WFGD for SO, Removal

URS
COST | .ENGINEERING
DESIGN DIFFERENCE IMPACT? IMPACT % __|80P! IMPAGT %) FGD IMPACT %| MH IMPACT % COMMENTS
WFGD scrubber for Hg vs 80, Y 0% 8% 10% 0% |Additiona! absorber enginsaring and consiruction neads
Asymmietrica) Boilers Feedng Single Abssrber Y 10% 8.6% 5% . 0% lMom complex duct and flow design/iwe units into one absorber
8iallon 8lte Constraints ¥ 6% 5% 0% 10% Construclion over fllroad, confined area for MH
All Subconiract Construction Basle Y 0% 3,8% 0% 0% |Rernov021% maskup from applicable estimate items
Foundations N 0% 0% 0% % Foundallons appear fo bo of relalively typical design
Limited Highway Accaess N 0%
| Pressurized Cyofone Boiler Y
Totals=
Cost Ad)|
Now Tolalsx
Equalizod KW=,

1= BOP vaiue Is made up of direct BOP cosis axcluding home office enginesring, .
2= The BOP esfimate was analyzed for URS's 21% subconiract markup factor. This markup ($8.3M) was removed from applicable lems and the percentdge factor caloulatod based on the actual costs,

For this ysis the g values ere
HOENG= 821,284,801  Enpineering + eng escalation
BOP=  §180,217,660  BOP + (escalaion - eng eacalaiion)
FOB=  $100,064,880

MH= $44,628,760
Total=  $354,831,538
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Public Service Company of New Hampshire : Data Request"T@ﬂﬂ-E\;
Docket No. DE 11-250 Dated: 06/04/2012
Q-TC-002-SP01
Page 1 of 68
Witness: Frederick White, Jody J. TenBrock, Terrance J. Large

Request from: TransCanada .

Questiom:

(Originally numbered TC-01, Q-TC-002 in the Temporary Rates portion of this docket) Please
provide all fuel price forecasts available to PSNH at the time of its initial decision to construct
the flue gas scrubber at Merrimack Station. : '

Response:

ORIGINAL RESPONSE: PSNH objects to this question as it is based upon a faulty premise. Moreover,
the information requested is irrelevant to the subject of this proceeding. Notwithstanding this objection,
PSNH responds as follows:

See the response to TC-01, Q-TC-001.

SUPPLEMENTAL RESPONSE: The initial round of contracts for canstruction of the scrubber were
signed in October, 2008. The fusl price forecasts available to PSNH at that time are provided In the
attached; which includes NYMEX (natural gas) and broker (coal) forward fuel price quotations from June,
2008, and fuel price forecasts (varlous) received from industry consultants in February, March, July, and
August, 2008. In the scrubber analyses prepared by PSNH, in advance of October, 2008, the company
examined a range of values for various cost items, including fuel prices, and did not rely on a singular fuel
price forecast.
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Docket No, DE 11-250

Data Request TC01-02-SP02
Dated 1/11/13
Q-TC-002-SP02, Page 2 of 68

O

NYMEX Clgsing Prices - June 14, 2008

$/MMBtu
Natural Gas Transportation Basis from Henry Hub

Year at Henry Hub Transco Zone 6 " Tetco M-3 |
2008 (Jul-Dec) 12.909 1.714 1.216

2009 11.718 2,178 1.393

2010 : 10.596 1.918 1.325

2011 10.278 1.801 1,233

2012 10.342 1,700 1.150

2013 10.548

2014 10.767

2015 10.992

20186 11.223

2017 11.459
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Docket No. DE 11-250

Data Request TG01-02-SP02
Dated 1/11/13
Q-TC-002-SPD2, Page 3 of 68

10uJun-08 yrww,uplcoal.com Www.leapenergy.com
IGAP United, Inc - Coal Dan Vaughn @ 417-336-5582 lan Tapsall Manzar kihal @ 203-762-8463 Mail Keck @ 502-327-1417
look-allke CSX-B5X < 1% physical markst PRB 8800 - physical market
Dafivery Bid - Ask Range Last Dals Bld + Ask Range Last Dats Bld - Ask Rango Last Dats
sul 107,80 10850 | 1ram0 10-fun 12450 128.50 120.00 O4Jin 1.2 12.25 1200 04Jn
107.50 10850 | o775 08 Jun 123,50 12450 1125 1225
Q3 08 107,50 10850 | 11000 ] 16wn 123.50 12460 | 12200eat | 10.hun 11.25 12.25 .75 10-3un
Q408 109.00 $10.00 | fiass 10-hn 11950 12050 | 122008 | oo 13.00 14.00 13808 100
a109 190.25 111.25 111,00 08-Jun 116.50 1750 | 114000 | o06Jdm 16.60 18.10
Q208 110.25 1125 | 14075 | oswun 115.00 16,00 18.80 1.3
Q308 110.50 111,50 11220 @8-Jun 114.00 11500 17.80 1630
Q4 09 140.60 M8 | 1123 08-Jun 19360 19450 8275est | zBFen 18,80 1830 .
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cY 10 108.25 1025 | 10850 05-km 11250 13| fossom 12.65 20,15 2045 27-vey
cY 1 10825 | 1096 o 108.00 408,00 7] 20.15 2085 19.75 03.Jun
Othar Markats - Most Recant Tradea $02 Bid Ask Tha Daily Scoreboard
Dallvery Origin Btu 2502 Last Dale 2008 320 230 (Nymex
Ju) 34 12500 1.2 11800 05-Jun 2000 219 220 Qm-tul ades 110
Aug-Sep NS 12500 12 140.00 06-Jim 2010 177 122 Q2 Irades 110
a3a4 NS 12500 1.8 121,00 22-Vay 2014 187 173 Qd trades 112{10), 111 (2%, 11025
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May-Aug MonRvr | 13000 | a8/50 01.50 2Ap | 2009 ot 675 CY 09 trades 4.25
MayJul LBhg 11500 3.5 74.00 15-May 2010 550 700
CY 09 PRBxCC [ B4n0 08 13.70 00, Annual NOx CSX 1% phys
2000 4500 5000 Aug-Sep ovar Oct-Nev irades 4.00
Additional Market Activity 2010 7100 2600 PR 2800 1In
Dalivery origin Btu 9503 Bl Ask 2011 1850 2350 04/03 tradas 1.75
Y09 17,50 [10K). 17.75(100), 47.50 {10
02
2008 trades 11 315 -730
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Oriah Btu 1502 Jut Aug ] a3 oa Q408 a100 a209 Q300 cYos cY 10 oY 1
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ENSF JUP | 8400 0.8 oo | " os | 10.15 10.50 AREF SRER #REF1 1340 18.50 16.00
Bty 802 Ju) Aug Q308 0408 atos 0200 Qios <Y 09 cY 10 cY i
12000 1.2 1187 111.80 111.60 113.00 14,25 11425 114,80 114.38 11276 111.75
12000 17 108.00 108,00 108,00 100.50 11078 110.75 11100 110,88 109,75 108.78
11500 1.8 101.76 102,00 102,00 103,50 105.00 105.00 106.25 10513 104,50 103.75
12500 12 12635 | 42895 | 128,76 | 1278 | 2000 | vasa | 1760 1 118.25 116.00 | 111.50
12500 1.8 Eozem | 12000 | 124.00 [ 12000 | 4100 | 1150 11450 | 11825 | 113.00 | 108.% ]
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Bl 8802 Jul Aug ‘a3og 0408 ajop 0208 Q309 cYo9 cY 1o oY1t
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origh [ #502 Jul Q3 og Gaps as 08 Q208 Q3 09 cYos €Y 10 oY 11
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origin kCal 1802 Jul Aug Q3os ad 08 Q100 az09 Qo0 cY oo oY 10 oY1
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the e 3 and ia infondud volofy for e evdrassesfs) N shofnol by dasa fobuy or st

The bid - ask aprend 13 not to ba consirued e tha actua) bid -ask in tho markat bt ratlier.

Mm:mwmm:nmmwmwummnympmxpm Mformation Ja befavad to oo rokadle buf cannct pa gusranteed

#oftocis 1o releivs bid - ask rangs for the Nymez, CSX and PRE mushols,

446



Docket No. DE 11-250

Data Request TC01-02-SP02
Dated 1/11/13
Q-TC-002-SP02, Page 4 of 68

PETROLEUM PRODUCT PRICES FORECAST
No. 2 Fuel OH (0.2% Suilfur) -

$/MMBtu (Connecticut)
Current $ Percent Change
Year R C fal {nd fal Elactric Residential C clal indi 1a) Electric
1970 : $1.48 $1.09 $0.73 $0.37
1971 §1.56 $1.18 $0.77 $0.54 5.4% 6.4% 5.5% 45.9%
1872 $1.56 $1.16 $0.77 $0.91 0.0% 0.0% 0.0% 68.5%
1973 $1.77 $1.38 $0.99 $1.29 13.5% 19.0% 28.6% 41.8%
1974 $2.88 $246 $2.24 $2.28 627% 78.3% 126.3% 8.7%
1975 $2.84 $2.44 $2.41 $2.36 -1.4% -0.8% 7.6% 3.5%
1976 §3.04 $2.62 $2.52 $2.40 7.0% 74% 4.6% 1.7%
1977 $3.40 $2.96 $2.78 $2.38 11.8% 13.0% 10.3% -0.8%
1878 $3.61 §a.12 $2.88 $2.00 8.2% 5.4% 3.6% . -16.0%
1878 $5.19 $4.59 $4.01 $3.64 43.8% 47.1% 39.2% 82.0%
1880 $7.07 $6.37 $5.75 $6.13 36.2% 38.8% 43.4% 68.4%
1861 $8.77 $8.04 $6.93 $7.78 24.0% 26.2% 20.5% 26.9%
1882 $8.53 $7.80 $7.74 $7.31 -2.7% -3.0% 11.7% -8.0%
1983 $8.46 $7.48 §7.42 $6.28 -0.8% 4.4% “4.1% -14.1%
1984 $8.69 $7.41 $6.95 $6.21 27% -0.7% -6.3% -1.1%
1985 $8.37 $7.07 $6.75 $5.88 3.7% -4.8% -2.9% «5,3%
1986 $6.90 $4.97 $4.43 $3.59 17.6% +28.7% -34.4% -38.9%
1987 $6.45 $4.88 $4.88 $4.01 -6.4% -1.8% 10.2% MN.7%
1988 $6.67 $4.85 $4.67 $3.64 2.3% -4.7T% -4.3% -8.2%
1989 $7.23 $5.51 $5.54 $4.26 9.4% 18.5% 18.6% 17.0%
1880 $8.55 $6.80 $6.77 $5.67 18.3% 23.4% 22.2% 33.1%
1991 " $8.27 §6.09 $5.83 $4.92 -3.3% -10.4% -12.4% -13.2%
1882 $724 $5.45 $5.11 $4.82 ~12.5% -10.5% -13.8% -2.0%
1993 §7.02 $5.22 $5.06 $4.12 3.0% -4.2% ~1.0% -14.5%
1994 $6.80 $5.01 $4.78 $3.82 3.1% ~4.0% -5.6% -7.3%
1895 $6.60 $4.94 M4.77 $3.82 -2.9% -1.4% 0.2% 0.0%
1936 $7.54 .77 §$5.91 $4.76 142% 16.8% 23.9% 24.6%
1997 $7.36 $5.54 $5.49 $4.88 -2.4% -4.0% -1.1% 2.5%
1988 $6.35 $4.48 $4.52 $328 -13.7% -19.1% 17.7% 32.8%
1899 | $6.51 $4.86 $4.88 $4.03 25% 8.5% 7.5% 22.8%
2000 $9.87 $7.73 7.1 $6.81 51.6% 59.1% 68.6% 69.0%
2001 $9.47 $7.32 $6.68 $5.79 -4.1% -5.3% -13.2% -150%
2002 $8.54 $6.87 $6.31 $5.28 -9.8% 6 1% -5.7% -8.6%
2003 $10.38 $8.12 §7.58 $6.85 21.3% 18.2% 20.1% 29.5%
2004 $11.80 $9.87 $9.58 $6.43 12.0% 21.6% 26.4% 6.1%
2005 . $15.80 $13.64 $13.25 $12.29 38.2% 38.2% 38.3% 91.2%
2006 $17.20 $14.99 $14.60 $13.62 8.9% 10.0% 10.2% 108%
2007 $18.93 $16.68 $16.28 $1528 10.0% 11.2% 11.5% 12.2%
2008 $2222 $19.93 $19.53 518.51 17.4% 19.5% 20.0% 21.2%
2009 $21.68 $19.34 $18.93 $17.90 -2.5% -3.0% 3.1% 3.3%
2010 $21.50 $19.14 $18.72 §17.68 -0.8% -1.0% -1.1% -1.2%
2011 $21.77 $19.38 $18.96 $17 80 1.3% 1.3% 1.3% 1.2%
2012 $22.37 $19.95 $19.52 $18.45 2.8% 2.9% 3.0% 3.1%
2013 $22.98 $20.53 $20.09 §19.00 2.T% 2.9% 29% 3.0%
2014 $23.60 $21.12 §20.68 $18.57 2.7% 2.9% 29% 3.0%
2015 $24.24 $21.73 $21.28 $20 16 2.7% 2.8% 28% 3.0%
2016 $24.89 $22.34 $21.89 $20.75 2.7% 2.8% 29% 2.9%
2017 $25,82 $23.24 $22.78 $21.63 3.7% 40% 4.1% 4.2%
2018 $26.79 $24.17 $23.71 $22.54 3.8% 4 0% 4.1% 4.2%
Nate: 1889-1998 data was updated using the Iatest figures from the Master Oll and Gaa Database

Basis differences for 1989-1995 were taken from actual data

O
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PETROLEUM PRODUCT PRICES FORECAST
Resldual Fuel Oil (1.0% Sulfur) - Annual
$/MMBtu (Connecticut)

Current $ Parcent Change

Yeoar k Ind fal Electric Commercial Industrial Electric
1970 $0.42 $0.43 §0.38

18971 $0.59 $0 81 $0.54 40.5% 41.5% 42.1%
1872 $0.70 $0.68 $0.65 18.6% 8.2% 20 4%
1973 $0.83 §0.79 ¥0.85 18.6% 19.7% 30.8%
1974 $2.00 $2.02 $2.06 141.0% 185.7% 142.4%
1875 $197 $2.12 §2.02 ~1.5% 5.0% -1.9%
1978 $1.87 $2.08 $1.94 -5.1% -1.8% 4.0%
1977 $2.22 $2.31 $2.24 18.7% 11.1% 15.5%
1878 $2.11 §2.34 $2.13 -5.0% 1.3% -4.9%
1979 $3.35 $3.41 $3.32 58.8% 45.7% 55.9%
1980 $§4.58 $4.55 $4.70 37.0% 334% 41.6%
1981 $5.49 $6,74 $56.56 19.6% 26.2% 18.3%
1882 $4.67 $4.88 $4.75 ~14.9% -15.0% -14.6%
1883 $4.51 $4.67 $4.54 -3.4% -4.3% 4.4%
1984 $5.25 $5.25 $4.84 16.4% 12.4% 8.86%
1985 $4.68 $4.68 3424 -10.9% -10.8% ~12.4%
1988 $2.79 $2.79 $2.51 ~40.4% ~40.4% -40.8%
1987 $3.12 $3.12 $2.93 11.8% 11.8% 18.7%
1988 §2.57 $2.57 $2.40 -17.6% -17.6% -18.1%
1989 $3.04 $3.04 $2.85 18.3% 18.3% 18.8%
1990 $3.25 $3.25 $3.01 6.9% 6.9% 5.6%
1991 $2.69 $2.69 $2.47 -17.2% -17.2% -17.8%
1992 $253 $2.53 $2.40 ~5.9% -5.8% -2.8%
1983 §2.66 $2.66 $2.39 5.1% 5.1% -0.4%
1994 $3.18 $3.18 $2.52 18.8% 18.8% 5.4%
1995 $3.38 $3.38 $2.83 7.0% 7.0% 4.4%
1998 $3.90 $3.90 $3.21 15.4% 15.4% 22.1%
1997 $3.15 $3.15 $2.92 -18.2% -18.2% -8.0%
1988 $2.46 $2.48 $2.18 -21.9% -21.9% ~25.3%
1999 $2.55 $2.55 $2.23 3.7% 37% 23%
2000 $4.36 $4.36 $3.27 71.0% 71.0% -
2001 $4.04 $4.04 $3.37 -1.3% -71.3% -
2002 $§4.67 $4.87 $3.67 15.6% 15.6% 8.9%
2003 $5.40 $5.40 $3.74 15.6% 15.6% 1.8%
2004 $5.64 $5.64 $3.96 4.4% 4.4% 5.9%
2005 $7.42 $7.42 §6.62 31.5% 31.5% 87.3%
2006 $3.31 §8.31 $7.60 12.1% 12.1% 13.2%
2007 $9.47 9947 $8.64 13.9% 13.9% 15.2%
2008 $11.41 §11.41 §10.57 20.5% 20.5% 22.3%
2003 $10.94 $10.94 $10.09 -4.1% “4.1% ~4.5%
2010 $10.71 $10.71 $9.85 2.1% -21% -2.4%
2011 $11.26 $11.26 $10.38 5.1% 58.1% 5.4%
2012 $11,59 $11.59 $10.70 3.0% 3.0% 3.1%
2013 $11.93 $11.93 §$11.03 2.8% 2.9% 3.1%
2014 $12.28 $12.28 $11.37 2.9% 2.9% 3.0%
2018 $12.63 $12.63 511.71 2.8% 2.9% 3.0%
2016 $12.99 $12.99 $12.08 29% 2.9% 3.0%
2017 $13.52 $13.52 $12.58 4.1% 4.1% 4.3%
2018 $14.08 $14.08 $13.12 4.1% 4.1% 4.3%

Docket No. DE 11-250

Data Request TC01-02-SP02
Dated 1/11/13
Q-TC-002-SP(2, Page 5 of 68
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" PETROLEUM PRODUCT PRICES FORECAST
Residual Fuel Oil (1.0% Sulfur) - Annual

$/MMBtu (Connacticut)

Current $ Percent Change
Year Commercial Industrial Electric Commercial Industrial Electric
1893 $2.68 $2.66 $2.39
1894 $3.16 $3.16 §2.52 18.8% 18.8% 5.4%
1988 $3.38 $3.38 $2.63 7.0% 7.0% 4.4%
1996 $3.80 $3.90 $3.24 154% 15.4% 23.2%
1997 $3.15 $3.15 $2.92 -19.2% -19.2% -9.9%
1998 $245 $2.46 $2.18 -21.9% -21.9% -25.3%
1299 $2.585 $2.55 $2.23 7% 3.7% 2.3%
2000 $4.38 $4.36 $327 710% 71.0% -
2001 $4.04 $4.04 $3.37 -7.3% -7.3% -
2002 $4.67 $4.657 $3.67 15.6% 15.8% 8.9%
2003 $5.40 $5.40 $3.74 15.6% 15.6% 1.9%
2004 $5.64 $5.64 $3.96 4.4% 4.4% 5.9%
2005 $7.42 $7.42 $6.62 31.5% 31.5% 673%
2008 $8.31 $8.31 $7.50 12.1% 121% 13.2%
2007 $9.47 $9.47 $8.64 13.9% 13.9% 15.2%
2008 $11,41 $11.41 $10.57 20.5% 20.5% 22.3%
2008 $10.84 $10.94 $10.09 -4.1% 4.1% -4.5%
2010 $10.71 $10.71 $9.85 -21% -2.1% -2.4%
2011 $11.28 $11.26 $10.38 5.1% 5.1% 5.4%
2012 $11.59 $11.59 $10.70 3.0% 3.0% 31%
2013 $11.83 $11.93 $11.08 2.8% 2.9% 3.1%
2014 $12.28 $12.28 $11.37 2.9% 29% 3.0%
2015 $12.83 $12,63 $11.71 2.9% 298% 3.0%
2016 $12.98 $12.99 $12.08 2.9% 29% 3.0%
2017 $13.52 $13.52 . $12.58 4.1% 4.1% 4.3%
2018 $14.08 $14.08 $13.12 4.1% 4.1% 4.3%

Docket No. DE 11-250

- Data Request TC01-02-SP02
" Dated 1/11/13"

Q-TC-002-SP02, Page 6 of 68



PETROLEUM PRODUCT PRICES FORECAST
Residual Fuel Ofl (1.0% Sulfur) - Summer
$/MMBtu (Conmecticut)

Current $ Percent Changs
Year Commerclal Industrial Electric Commerclal industrial Electric
1993 $2.74 $2.74 $2.47
1984 $3.12 $312 $2.48 14,0% 14.0% 0.5%
1995 $3.35 $3.35 $2.60 7.5% 1.5% 5.0%
1986 $3.78 $3.78 $3.12 12.8% 12.8% 20 0%
1897 $3.06 $3.06 $2.83 19.1% -19.1% ~9.4%
1998 $2.53 $2.53 $2.25 -17.5% -17.5% -20.7%
1988 82,72 $2.72 $2.40 7.7% 7.7% 6.8%
2000 $4.47 $4.47 - 64.6% 64.6% -
2001 $4.01 $4.01 $3.34 -10.4% -10.4% -
2002 $4.93 $4.93 $3.03 23.0% 23.0% 17.7%
2003 S5.11 $5.11 $3.45 3.6% 3.6% -12.3%
2004 $5.74 $5.74 $4.05 12.4% 12.4% 17.7%
2005 $7.76 $776 $6.97 35.2% 352% 71.6%
2008 $8.43 $8.43 §7.62 8.6% 8.6% 9.3%
2007 $10.50 $10.60 89,77 25.7% 25.7% 282%
2008 $10.95 $10.85 $10.11 3.3% 3.3% 3.5%
2009 $10.60 $10.60 $9.75 [2% -3.2% -3.6%
2010 $10.50 $10.50 $9.64 -1.0% -1.0% -1.2%
2011 $11.03 $11.03 $10.16 5.1% 5.1% 5.4%
2012 $11.71 $11.71 $10,82 62% 6.2% 6.8%
2013 $12.05 §12.05 $11.15 2.9% 2.9% 3.0%
2014 $12.40 $1240 $11.49 2.9% 2.89% 3.0%
2015 $1275 $12.75 $11.83 29% 2.9% 3.0%
2018 $13.12 §13.12 $12.18 2.8% 28% 2.9%
2017 $13.64 $13.64 $12.70 4.0% 4.0% 4.2%
2018 $14.20 $14.20 $13.24 4.0% 4.0% 4.2%

Docket No. DE 11-250

Data Request TC01-02-SP02
Dated 1/11/13
Q-TC-002-5P02, Page 7 of 68
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PETROLEUM PRODUCT PRICES FORECAST
Reslduval Fuel O] {(1.0% Sulfur) - Winter

$/MMBtu (Connecticut)

Current § ] Percent Change
Year Commercial Industrial Electric Commerclal Industrial Electric
1883 $2.55 $2.55 $2.28
1994 $3.22 $3.22 $2.58 28.0% 26.0% 12.8%
1995 $3.42 $3.42 $2.67 6.2% 6.2% 3.5%
1998 $4.08 $4.06 $3.40 18.9% 18.8% 276%
1897 $3.27 $3.27 $3.04 -19.4% -19.4% ~10.5%
1998 $237 $2.37 $2.09 ~27.7% -27.7% -31.4%
1989 $2.31 $2,31 $1.99 -2.3% -2.3% -4.5%
2000 $420 $4.20 - 81.5% 81.5% -
2001 $4.08 84.08 $3.41 -2.8% 2.8% -
2002 $4.30 $4.30 $3.30 5.4% 5.4% 3.2%
2003 $5.80 $5.80 $4.14 34,9% 34.9% 25.5%
2004 $5.50 $56.50 $3.82 -6.3% -£.3% -1.9%
2005 $6.91 $6.91 $6.12 258% 25.8% 60.4%
2008 $8.14 $8.14 $7.33 17.8% 17.8% 19.8%
2007 $10.87 $10.67 $9.84 31.0% 31.0% 34 2%
2008 $12.05 $12.05 $11.22 13.0% 13.0% 13.9%
2009 $11.42 $11.42 $10.57 -5.3% -53% -5,8%
2010 $11.01 $11.01 $10.15 -3.6% -3.6% -4.0%
2011 $11.57 $11.57 $10.70 51% 5.1% 5.4%
2012 §11.42 $11.42 $10.54 -1.3% -1.3% -1.5%
2013 $11.76 $11.78 $10.86 3.0% 3.0% 3.1%
2014 $12.11 $12.11 $11.20 29% 29% 3.1%
2015 $12486 $12486 $11.54 2.9% 29% 3.1%
2016 $12.83 312.83 $11.89 2.9% 29% 3.0%
2017 $13.36 $13,36 $12.41 4.1% 4.1% 43%
2018 §13.91 $13.91 $12.95 4.1% 4.1% 4.3%

Docket No. DE 11-250

Data Request TC01-02-SP02
Dated 1/11/13
Q-TC-002-SP02, Page 8 of 68
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DELIVERED NATURAL GAS PRICES FORECAST

Q-TG-002-SP02, Page 9 of 68

Docket No. DE 11-250
Data Request TC01-02-SP02

$MMBty {Connecticut)
Cumrent § Percent Change
Year Resld Commercial Ind! fal Electric Resid Comimercial Industrial Electric
1870 $1.88 $1.45 $1.03 §0.34
1971 $2.04 $1.53 $1.14 $0.38 8.5% 55% 10.7% 11.8%
1972 $2.06 $1.59 §1.15 $0.43 1.0% 3.9% 0.8% 13.2%
1873 $2.21 $1.79 $1.24 $0.53 7.3% 12.6% 7.8% 233%
1974 §2.76 $2.20 $1.7 $0.63 24.9% 22.9% 37.9% 18.9%
1975 $§3.28 $264 §2.24 $1.36 188% 20.0% 31.0% 115.9%
1978 $3.38 $320 $2.65 $1.65 3.0% 21.2% 18.3% 21.3%
1977 $4.30 §3.53 $2.9¢4 27.2% 10.3% 10.9%
1978 $4.42 $3.72 $3.04 2.8% 54% 3.4%
1973 $4.69 $3.80 $3.25 6.1% 4.8% 6.9%
1980 $5.72 $4.87 $4.08 22.0% 18.7% 255%
1981 $6.68 $5.46 $4.87 16.8% 16.9% 21.8%
1982 $8.29 $6.78 $5 86 24 1% 24.2% 17.9%
1983 $9.43 §7.24 35,76 13.8% 6.8% ~1.7%
1984 $8.56 $6.49 $5.47 $3,71 -8.2% -10.4% 5.0%
1885 $8.88 $6.59 $5.38 $3.39 3.7% 1.5% -1.6% -8.6%
1888 $8.57 $6.24 $4.53 3$2.08 -3.5% -53% 16.8% 38.3%
1987 87.96 35.59 $4.08 $237 -7.1% -104% -8.9% 13.4%
1988 $7.63 $5.45 $3.82 $2.17 4.1% -2.5% -3.9% -8.4%
1989 87.98 $5.88 $4.36 $2.51 4.6% 7.9% 11.2% 15.7%
1880 $8.58 $6.30 $4.80 $2.81 75% 71% 102% 12.0%
1991 $8.74 $6.90 $4.84 " $2.16 2.0% 9.6% 0.6% 23.1%
1882 $8.96 $7.20 $4.92 $2.74 2.5% 4.3% 1.7% 28.9%
1993 $9.18 $6.81 $4.63 $3.79 22% -5.4% -5.8% 382%
1994 $0.84 $7.18 $4.356 $183 7.5% 5.3% -5.9% -49.0%
1995 $9.70 $7.34 $4.26 $1.95 -1.4% 23% -2.3% 1.0%
1986 $8.79 $7.19 $4.66 $2.68 0.8% -2.1% 8.4% 37.3%
1997 $10.03 $7.02 $4.58 $2.40 225% -2.4% -1.4% -10.5%
1998 $1029 $6.89 $4.21 $2.37 2.6% -4.7% -8.2% -12%
1888 $10.23 $6,34 $4.03 $2.68 -0.6% -5.2% -4.4% 12.3%
2000 $11.10 $6.43 $5.78 $3.97 8.4% 1.4% 43.4% 49 4%
2001 §11.84 $7.48 $6.57 $3.09 6.7% 18.0% 13.8% ~222%
2002 $10.83 ‘$6.97 §4.83 $3.51 -8.6% -6.5% -26.6% 13.4%
2003 $12.40 $10.17 §$7.30 §6.20 14.5% 45.8% 51.3% 76.6%
2004 $13.65 $10.98 $9.05 $6.70 10.1% 8.0% 23.9% 8.1%
2005 $15.79 $12.70 $11.36 $9.61 15.6% 16.6% 25.5% 43.5%
2006 $17.10 $13.20 $10.56 $7.30 8.3% 4.0% ~7.0% -24.0%
2007 $15.20 $11.92 $9.31 $7.77 -11.1% -9.7% -11.8% 8.4%
2008 $15.58 $12.23 $9.58 $8.02 2.3% 2.6% 2.9% 3.2%
2009 $15.34 $11.96 $9.28 $7.69 -1.4% 22% -3.2% ~4.1%
2010 $15.47 $1205 $8.32 $7.72 0.9% 0.7% 0.5% 0.3%
2011 $15.81 §$12.34 $9.58 $7.95 2.2% 24% 2.7% 3.0%
2012 316.43 $12.81 $10.11 $8.46 3.9% 4.6% 5.5% 6.4%
2013 $16.96 $13.39 $10.56 $8.88 3.3% 3.8% 4.4% 5.0%
2014 $17.33 $13.71 $10.84 $9.14 2.2% 2.4% 2.7% 2.9%
2015 $17.71 §14.04 $11.13 $9.41 2.2% 2.4% 2.7% 2.9%
2016 $18.09 $14.38 $11.43 $9.68 22% 24% 2.7% 2.5%
2017 $18.48 $14.72 $11.73 $9.96 2.1% 2.4% 2.6% 2.9%
2018 $18.68 $15.07 $12.04 $10.25 2.2% 2.4% 2.6% 2.9%
Note: Beginning In 2600, delivered natural gas prices for the electric sector ara estimateq,
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Winter

Percent
Year Current $ Change
1889 -
1980 -
1991 453
1992 3914 -13.8%
1993 40.2 3.0%
1934 40.8 1.3%
1985 428 44A%
1988. 69.8 404%
1987 51.8 -13.3%
1898 371 -28.4%
1999 407 9.6%
2000 723 77.8%
2001 81.7 -14.7%
2002 503 -18.4%
2003 743 47.6%
2004 84.5 13.7%
2005 89,4 17.7%
2006 104.9 5.5%
2007 137.8 31.3%
2008 178.8 29.8%
2009 168.6 -5.1%
2010 152.0 -10.4%
2011 154.6 1.6%
2012 1606 4.0%
2013 167.0 3.9%
2014 1734 3.9%
2015 180.0 38%
2016 186.7 3.7%
2017 186.7 5.3%
2018 207.1 5.3%

DELIVERED PROPANE PRICES FORECAST
Cents/Gallon (Selkirk)

Annual

Percent
Year Current $ Change
1988 -
1290 -
1991 426
1992 409 ~4.1%
1993 40.8 -0.1%
1984 406 -0.6%
1995 419 3.3%
1996 56.9 35.7%
1997 48.9 -14.0%
1998 385 -25.3%
1989 442 21.0%
2000 69.1 56.3%
2001 623 -9.9%
2002 523 -15.9%
2003 740 413%
2004 85.7 29.4%
2005 100.5 5.0%
2006 109.8 8.3%
2007 1375 25.2%
2008 176.3 28.3%
2009 1680 -4.7%
2010 155.9 ~7.1%
2011 168.4 1.6%
2012 164.8 4.0%
2013 171.3 3.9%
2014 178.0 3.8%
2015 184.8 38%
2016 191.7 3.7%
2017 202.0 8.4%
2018 212.7 5.3%

Docket No. DE 11-250

Data Request TC01-02-SP02
Dated 1/11/13
Q-TC-002-SP02, Page 10 of 68
Summer
Percent
Year Current § Changa
1989 -
1930 -
1991 . 40.7
1982 42,1 3.6%
1993 41.3 “2.1%
1994 40,5 -1.8%
1995 415 2.6%
1988 54.9 32.2%
1997 48,8 -14.6%
1998 36.1 -22.9%
1989 46.7 29.3%
2000 66.7 43.0%
2001 8§50 “17.6%
2002 52.5 -4.5%
2003 64.4 226%
2004 858 33.2%
2005 1013 18.0%
2008 113.3 11.8%
2007 137.2 21.1%
2008 1745 27.1%
20089 166.8 -4.4%
2010 168.8 ~4.8%
2011 161.3 1.6%
2012 167.8 40%
2013 174.5 4.0%
2014 181.2 3.9%
2015 188.2 3.8%
2018 1953 3.8%
2017 205.8 54%
2018 218.7 5.3%




O

HENRYHUBNATURALGASPNCEFORECAST

$/MMBtu
Current $ Percent Change

Year Annual Summer Winter Annual Summer Wintar
1989 $1.70 $1.61 $1.82

1980 $1.70 $1.48 82.01 0.1% -8.1% 10.2%
1981 $1.48 $1.39 $1.62 -12.5% -5.7% -19.4%
1992 $1.77 $1.87 $1.63 19.2% 34.4% 0.9%
1993 $2.12 $2 16 $207 19.7% 15.4% 287%
1994 $1.92 $1.78 $2.11 -2.5% -17.4% 2,0%
1985 $1.89 $1.61 $1.79 -12.2% -8.7% ~15.1%
1986 $2.78 $2.31 $3.39 63.4% 43.3% 88.7%
1897 $2.53 $2.40 §2.70 -84% 4.0% «20.3%
1988 $2.08 $2.11 $2.05 -17.5% -12.1% ~24.1%
1999 $2.27 $2.41 $2.06 8.7% -14.3% 0.7%
2000 $4.23 $4.19 $4.28 86.6% 73.9% 107.2%
2001 $4.07 $3.44 $4.968 [.7% -18.0% 15.9%
2002 $3.33 $3.40 $3.23 -18.2% ~1.0% -34.9%
2003 $5.63 $5.17 $8.26 68.9% 51.9% 94.0%
2004 $5.84 $5.83 $5.86 3.9% 12.8% -8.4%
2005 $8.81 $8.97 $4.59 50.8% 53.7% 46.6%
2006 $6.76 $6.21 $7.54 -23.3% -30.8% “12.3%
2007 $6.95 $68.82 $7.12 2.7% 8.9% -5.5%
2008 $7.17 $6.92 $7.52 32% 1.5% 5.5%
2008 $6.83 $6.74 %6.95 -18% -2,6% ~7.6%
2010 3$8.84 $6.38 §7.48 0.1% 5.4% 7.8%
2011 $7.08 $6.59 §7.72 3.2% 3.2% 3.2%
2012 $7.85 $7.05 $8.26 7.0% 7.0% 7.0%
2013 $7.97 $7.44 $8.71 55% 5.5% 5.5%
014 $8.21 $7.67 $8.98 3.1% 3.1% | 31%
2015 $8.47 $7.90 $9.26 3.1% 3.1% 3.1%
2016 $8.73 $8.15 §8.55 3.1% 3.1% 3.1%
2017 $9.00 $8.40 $9.84 3.1% . 1% 1%
2018 $9.27 $8.85 $10.14 3.1% 3.1% 3.1%
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TX-LA ONSHORE WELLHEAD NATURAL GAS PRICE FORECAST

$/MMBtu
Current $ Percent Change

Year Annual Summer Wintor Annual Summer Winter
1889 $1.63 $1.55 $1.76

1990 §1.61 $1.42 $1.87 -1.6% -8.1% 8.5%
1881 $1.38 $1.30 $1.52 -13.3% ~8,2% -18.8%
1882 $1.65 $1.74 $1.52 18.4% 33.8% -0.2%
1983 $2.00 $2.04 $1.94 21.2% 17.1% 27.8%
1994 $1.78 $1.68 $1.83 -11.0% -17.9% -0.7%
1985 $1.55 $1.48 $1.65 -12.7% -11.4% -14.3%
19986 $2.45 $2.13 $2.80 57.6% 43.1% 758%
1997 $2.38 $2.27 $2.56 -2.4% 8.9% -11.9%
1998 $1.98 $2.01 $1.94 -17.0% -11.4% -24.0%
1989 $2.15 $2.30 $1.94 8.3% 14.1% 0.0%
2000 $4.09 $4.05 $4.18 90.1% 78.5% 112.8%
2001 $3.93 $3,32 $4.78 ~3.8% -18.0% 15.6%
2002 $3.21 $3.28 $3.10 -18.4% -1.1% -35.2%
2003 $5.39 8$5.00 $5,92 68.0% 52.4% -91.2%
2004 $5.72 $5.66 §5.80 6.1% 13.1% -21%
2005 $8.25 $8,56 §7.82 44.4% 51.3% 34.9%
2008 $6.48 $6.05 $7.10 21.4% -29.4% -8.2%
2007 $6.68 $6.63 $6.78 3.2% 9.6% -4.5%
2008 $6.90 $6.65 §7.25 32% 0.4% 7.0%
2008 $68.56 $8.47 $6.68 -4.9% -2.7% -7.8%
2010 $6.57 $6.11 $7.21 0.1% -5.6% 79%
2011 $6.79 $6.32 $7.45 3.4% 3.4% 34%
2012 $7.28 $6.78 $7.99 7.3% 73% 7.3%
2013 $7.82 §7.68 $8.11 74% 13.3% 1.5%
2014 $8.07 $7.93 §8.36 31% 3.2% 31%
2015 $8.32 §8.18 $8.61 3.1% 3.2% 3.1%
2016 $8.58 $8.44 $8.88 3.1% 3.1% 3.0%
2017 $8.84 $8.70 $9.14 3.1% 3.1% 3.0%
2018 $8.12 $8.87 $9.42 3.1% 3.1% 3.0%
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O

LA GULF COAST ONSHORE GAS PRICE FORECAST

$/IMMBtu
Cumrent $ Pearcent Change

Year Annual Summer Winter Annual Summer Winter
1989 $1.69 $1.60 $1.81

1980 $1.69 $1.48 $1.98 0.0% -7.5% 9.4%
1991 $1.48 $1.37 $1.62 “124% ~7.1% -17.9%
1992 $1.74 $1.86 $1.57 17.8% 35.8% -3.6%
1993 $2.10 $2.18 $2.02 20.8% 15.9% 25.0%
1994 §$1.89 s1.7 $2.08 -10.2% -18.2% 1.8%
1995 $1.60 $1.54 §1.69 -15.1% ~13.0% -17.6%
1698 3262 $2.18 83.25 63.7% 41.5% 91.9%
1897 $2.45 $2.31 $2.85 -6.6% 6.2% -18 6%
1898 $2.04 $2.05 §2.02 -16.8% -11.1% -23.7%
1998 $2.21 §2.34 $2.02 8.3% 14.1% 0.0%
2000 $4.16 $4.12 $4.22 88.6% 75.8% 109.3%
2001 $3.98 $337 $4.85 -4.3% -18.3% 14.8%
2002 23.26 $3.33 $3.16 ~18.2% -1.2% «34.8%
2003 $5.39 $5.04 $5.88 85.5% 51.5% 86.0%
2004 $5.69 $5.56 $5.86 5.5% 10.4% -0.4%
2005 $8.63 $8.92 $8.23 51.8% 60.3% 40.4%
2008 $6.72 $6.26 $7.35 -22.2% -29.8% ~10.7%
2007 $6.94 $6.79 $7.16 3.4% 8.4% -26%
2008 $7.12 $6.87 $7.47 25% 1.2% 4.3%
2009 $6.78 $8.69 $8.90 -4.8% ~2.6% -7.6%
2010 §6.79 $6.33 $7.43 0.1% -5.4% 7.6%
2011 §7.01 $6.54 $7.67 3.3% 3.3% 3.3%
2012 $7.50 $7.00 $8.21 7.1% 7.1% 7.1%
2013 §$7.84 $7.78 $7.83 4.5% 10.8% -4.6%
2014 $8.09 $8.00 $8.08 3.1% 3.1% 3.1%
2015 $8.34 $8.25 $8.33 3.1% 3:2% 31%
2016 $8.60 $8.51 $8.59 3.1% 3.1% 3.1%
2017 $8.97 $8.77 $8.86 3.1% 3.1% 3.1%
2018 $9.14 $9.05 $9.13 3.1% 3.1% 3.1%
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Boston City Gate Natural Gas Price

$/MMBtu

Current$ Percent Change
Year Annual Summer Wintar Annual S Winter
1992 $2.28 $2.30 $2.26
1993 §2.57 $2.53 $2.64 12.8% 10.1% 16.6%
1894 $2.44 $2,10 $2.92 53% -172% 10.7%
1995 $2.25 $1.8¢9 $2.78 -7.5% -9.8% -5.3%
1996 $3.60 $2.60 $4,99 59.6% 37.5% 80.8%
1997 $2.84 $2.72 $3.25 -18.4% 4.4% -35.0%
1998 $242 $2.37 $2.48 -17.7% ~12.7% -23.6%
1989 $2.57 $2,64 $2.48 6.3% 11.2% -0.2%
2000 $6.18 $4.50 $8.13 101.6% 70.7% 147.7%
2001 $4.42 $3.78 $5.32 -14.6% -16.0% -13.2%
2002 $3.82 §3.52 $3,52 -20.4% 8.8% -33.8%
2003 $6.35 $5.41 $7.01 80.2% 53.6% 8B8.9%
2004 $7.29 $8.35 $8.60 14.8% 174% 22.7%
2005 $9.85 $9.13 $10.87 35.3% 43.7% 26.5%
2006 $8.23 $6.88 $10.11 -16.5% -24,6% -1.0%
2007 $7.88 $7.43 $8.52 4.2% 7.9% -15.8%
2008 $8.37 $7 56 $9.50 62% 1.8% 11.5%
2008 $8.81 $8,72 $8.93 5.3% 15.4% ~6.0%
2010 $8.82 $8.36 §9.48 0.1% 4.1% 5.9%
2011 $9.04 $8.57 39.70 2.5% 2.5% 26%
2012 $9.53 $9.03 $10.24 5.5% 5.4% 5.6%
2013 $8.97 $8.07 $10.69 -5.9% 10.8% 4.4%
2014 $9.24 $8.30 $10.96 2.9% 29% 25%
2016 $9.50 $8.54 $11.24 2.9% 29% 25%
2016 $9.78 $8.79 $11.53 29% 2.8% 2.5%
2017 $10.08 $9.04 $11.82 2.9% 2.8% 2.5%
2018 $10.35 $9.29 $12.12 2.9% 2.8% 2.5%
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QCF (QUARTERLY
COAL FORECST)- 200803

i % 0
~1.6%. 13000 BTY 328,34 326.04 $24.84 $23.85 524.09 34032 830.37 S31.04 85027 88442 $45.82 $46.61 $78.88 $50.48 $41.14
-1.8%. 13000 BTV $23.40 S23.21 $22,51 $22.86 $23.50 $22.12 $23,07 $39.46 $20.38 $29.83 $42.89 $62.23 $43.41 $48.88 $77.43 $49.13 $40.29
-2.3%. 130a0 8TU $21.4n $20.71 $21.2¢ $21.78 8522 8¢ $20.es $22.08 $36.99 $27.51 $28.67 $47 91 $40.9¢ 31880 $44.71 $75.10 $47.70 539,00
Cantral Agpaiachls .
=79, 12300 BYY 24371 S28.02 32675 §24.88 $2R.019 328,46 525.97 $24.50 32490 $47.09 $28.20 $2827 $de.82 351.97 $55.91 346.46 $80.25 $87.87 5684.28
~7%, 13000 BTU $28.08 $27.58 328.31 $26.60 $25.80 325.28 $25.77 $25.15 $26G.42 $80.08 $31.07 $38.40 $62.42 s8a.01 358.56 $49.50 $85.52 Set1.6a 3s57.89
-1.0%, 12600 8TY 821.94 $24.01 524.22 $12.0¢ $24.41 $24.02 $24.24 $2329 $23.48 $44.00 327.28 $3204 $85.03 $57.49 350.71 544,33 $70.94 $54.05 $50.03
-1.5%, 12300 BTY $21.5¢ 22,092 $22.70 s21.72 $22.73 $23.06 $29.93 $22.07 s$21.72 £38.50 $24.18 $28.18 $49.92 sk 18 34849 84072 889.25 3878 338,91
Ohia
~4%, 12500 BTU $10.79 %21.50 2063 S18.39 sta2s 318.34 518,05 $18.41 $I8.39 $268.44 $20.72 $23.01 $33.28 $35.88 $32.65 338,19 $89.01 $42.54 $36.3¢

lifinota Bexin
-3%. 11000 BTY {IL} $18.093 $21.69 31095 318.96 3171 s18.10 $18.25 31744 $16.82 $24.03 $18.71 $19.81 226.12 S27.84 $27.01 $27.0% sa5.91 $32.47 339,37
<3%, 11000 BTU (XY) $20.02 S22.78 s20.88 $18.10 $18.28 $20.25 $19.90 s18.81 $17.51 $29.92 $22.34 %$22.08 $20.18 $20.92 $28.06 $2€.91 $37.81 $34.28 $36.18

Powder River Basin
-.33%, 8400 BTY $3.58 $3.28 $4.34 $3.60 $2.08 $3.13 $3.38 $3.48 $3.43 $7.8a 34.7¢ s5.13 $5.23 $7.9¢ $10.17 $8.38 S12.8¢ $t10.as $1a08
-.35%, 8800 BTU $4.88 %4.64 $5.08 $4.68 3211 $4.20 84.45 $4.42 $4.38 39.34 ELE 39.21 $6.28 $10.08 31274 §$s.ag s18.58 3$12.30 $11.49

Unts Basin
--5%, 11800 BTU $19.79 $19.386 513.64 $14.08 91388 3158.18 315,09 $14.09 33338 32006 ¥16.96 $17.13 $26.82 s33 11 $3a.79 $29.93 $38.15 $z8.99 $25.84

Faralym Cosl
=79%. 12000 Yy 28.74 $268.46 $28.05 83421 83278 $3t.7 32931 $26.35 $27,00 $38.37 $27.70 $33.43 $68.18 380,12 $50.63 $82,03 $105.40 $68.52 $86.23
-.8%, 11600 BTY 28.61 sz8.70 $24.08 3_25.79 $32.54 $20.0e $at.a1 355.0 $46.90 4722 §57.85 $88.30 $61.13 $52.57

Patrlaiom Coke
-B%/30 HEL, 14000 BTY $15.42 S12.56 $18.22 $10.39 $3.32 $1.71 s0.98 sS12.73 3857 313.02 s1127 317.50 $34.78 34420 33959 $48.00 $4d.66

532.43
835,27

$10.22
$12.08

$32.13
$408.81

$39.89
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QCF (QUARTERLY
COAL FORECST)- 200803

] 2

ANNU. AVERAGESPO*PRICES - REAL 2007 DOLIARS PER TON

2 i
iachia
-1.8%, 13000 BT 35491 $E7.58
~1.4%, 13000 BTU $53.40 $55.26
-2.3%, 13000 BTY $5232  ssuyy
Carstral Appalachis
7%, 12500 BTY $33.63 B0.10 SIS43 53227 33393 SNBSS 52002 2997 35497 S3IE0  $3BET %8402 6656 SSTIM segde $78.98  SASDB  $51.00  @S1.0s
.79, 13008 BTU $368.08 $37.29 $37.49 $34.52 $32.80 $31.64 33193 430.72 $31.58 $58.24 $35.68 3$41.00 $88.17 $48.84 $51.09 %$49.50 384,14 $59.66 $66.02 $54.52
-1.0%, 12500 BTU 83038 832,48 $32.07 528,04 $31.70 $30.10 330.0¢ $38.456 328.03 $571.47 53127 538.00 $80.10 $680.82 352,00 $4433 $76.68 335286 347,47 843.10
-1.5%, 12500 BTYU s2n.30 $31.00 $30,08 $28.19 828.86 -$22.88 $28.91 $28.806 $25.90 344.058 $27.76 £3280 $54.53 £858.27 848,85 340,72 $68.30 $30.48 337.87 539,06
ante
4%, 12500 BTU $27.28 82008 S2U68 32388 s2324 82298 32237 s2248 szzse $3088  szmva 32588 53632 786 saxam  s30.48 867.89 34115 $3385  s30.08
1uols Basin .
3%, 11000 BTU (IL) 326,19 Yoal ez s2202 32285 52268 s2zez  s2130 saoay a8 s:am  smo04  sasz s2m4 S0 s2von $3533 33140  s31.66 3110
-3%. 11000 BTV (KY) 322.71 3$30.80 $27.74 $23 49 $24.87 $25.37 $24.88 $22.88 $20.84 $34.93 $26.7a $24.82 331408 3$31.54 $29.80 528,91 837.20 $33.15 $33.38 $22.81
Powder River Basin
-.33%, 8400 BTU 3488 $4.41 35.74 $4.67 s3.03 s382 s4.15 $4.21 34.09 $8.84 $6.44 $5.78 %671 $8.42 s10.43 $8.36. 31270  s10.53 s5.58 $9.50
-.35%, 8800 BTU $60.33 $6.27 88,72 $6.07 $8.24 $5.37 $8.61 $8.40 523 $10.90 $8.71 $a.88 sa.ne 310.67 $13.08 3385 $18.31 stiag $10.90 $11.24
nts Basin
-6%, 11500 BTU sa7.32 32WI7T s1A0E s1@.24  S1728 s1001 s18T0 s17.90 $15.98  S2142 351965 $19.2¢ 52920 susoz  sarg0 32893 SITEE 32804  s$2ez3  s2a92
Forlgn Coal: Colomble
«.1%, 12000 BTU 339.76 S2T7 35795 %4483 sa173 53073 sasdz  taz10 sease 0323 B170 $3748 56484 35202 35182 sazos $103.80  $6338  $53.37  sanas
- B%, 11600 BTU $I730 33308 32042 s30m3 33845 52987  g3ses 36050  $49.82 $48.42  S50.85 89671  $5o.aa 849.88  $4E.39
Patroleum Coke ’
~696/20 KG, 14000 BTU 32042  $16.20  s2327 243D $438 s2.08 81193 sia88 s8.a3 31864 31281 31852 3686 $4490 sse2  saesr 54427  $37.18
IMPUCIT PRICE
DEFLATOR(GDP) | BA.4Q 8.ag %0.27 92.10 s3.88 95,41 86.47 57.88 100.00 102,40 104,19 106.40 109.45 132.08 116.66 118.54 12151 123,80 128,00 128,63
% Changa 2.77% 2.30% 292% 2.00% Lann 167% 1.11% 1.04% 218% 2.40% 174% 2.12% 2.8m% 323% 3.16% 2.56% 1.85% 1.71% 198% 2.01%



QCF (QUARTERLY
COAL FORECST)- 200803

40 tryyy, Ina,

" March 2008

Ahrn-mAppuu_Mn
-1.856. 13000 BTY
»1.8%. 13000 BTU
-2.3%, 13000 BTV

Cantrel Sppatschls
- 7%, 12500 BTU
--1%6, 13000 BTU
-1.09%, 12500 ATY
«1.5%, 12500 8YU

Ghlo
~4%, 12500 BTU

Iiiinots Basin
<3%. 11000 BTU (IL)
-3%. 11000 BTU {KY)

Powdar River 8asin
-.33%. 8400 ATU
--35%. 8300 BTU

Winta Aasin
=5%, 71500 BYY

Foreign Coal
= 7%, 12000 8TU
-.6%, 11600 8TU

FPeatrofeun; Cokn
-69%/30 HGL 14000 8TU

QUARTERLY SPOT PRICES - NOMINAL
LTS Y A T g U ¢ Tl e .

$24.73
82298
s20.90

524.98
52649
$22.92
$21.87

1838

$18.70
$17.80

$3.40
84.48

$14.20

3420

$70.28

$24.70
32823
s22.81
2140

$13.28

3 1088
$ 1810

$3.30
$4.20

$14.00

31178

$25.71
$24.11
s22.50
s18.25
$ 17.50

$ 1lags

3220
$4.28

573,50

$15.ag

324.60
$2a.84
521.58

$18.20

8 17.3%
$ 18380

£3.16
$4.20

$13.20

sI2.18

$26.88
$20.88
$24.90
$2i44

S18.30

5 18,00
$ 1890

$3.00
£4.00

s13.60

$3z.00

$18.38

$26.97
826.75
$26.10
$23.44

$18.28

S 18.00
$ 20.00

33.00
$4.00

$14.00

$33.25

$20.41

827.17
32595
$23.54

318.40

$1a.00
$21.00

£3.00
$4.00

31440

$33.50
331.54

$21.47

323,13

$18.20

s18.00
$20.05

$3.00
$4.08

s15.08

332.40
$10.57

$24.60
$24230
$23.33
$22.50

$18,15
s20.00

332.20
$4.50

$165.85

$30.95
sz2a.89

$19.81

$18.28
$19.98

53,30
$4.00

316.80

$30.00
$27.71%

$1527

525.04
325.43
$24.00
$23.18

s18.30

$18.25
$20.05

$3.42
S4.80

818285

s29.20
$28.61

$7.40

82527
$25.07
$23 33
s22.81

Me.10

$12.95
1935

$2.35
$4.48

$18.20

$29.00
82608

$3.03

4$26.28
$20.07
$24.48
$2333

s18.10

$ 1820
$ 20.00

£3.18
$4.20

$ 18.10

$30.15
$27.99

$1.36

$26.71
828.50
$25.10
$24.01

$17.70

3 w60
s 2020

327
34.34

8 14,80

$28.80
226.33

$1.36

32393

$18.35

$1a.10
818.75

$1.38
$4.38

$14.88

$28.4Q
$25.83

$1as

$za.q3
22,03

$18.00

$17.50
$12.00

83.45
$4.458

$14.40

$28.00
$24.63

$1.36
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S21.41
$19.92

$17.18
51845

33.47
3$4.40

$14.10

$24.80
32334

31.38

$24.04
s22.81
32130

$78.80

3717.00
$18.05

SA R0
$4.45
$13.50

$24.40
22,76

$23.54
$24.96
520,73

51878
$17.20

33.40
$4.40

$12.75

$26.00
824.13

$5.50

31328

$18.70
$18.98

33,20
34.20

s1280

32726
S26.21

$8.73

460
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QCF (QUARTERLY
COAL FORECST)- 200803

AR

-1.6%, 13000 BTY . 33874 33478 334.75 $35.08 $35.54 $38.08 53854 $37.02 $37.33 539.24 $39.84 B $42.41 $4307 s4a.72 $44.38 . S45.08

-1.8%, 13607 BTU $35.12 $34.2> $34.33 S34.88 $35.15 328.67 $38.17 $38.867 $az.21 $38.689 $36.48 $40.11 340.78 341.39 $42.04 $42.70 $43.34 $43.09 244,99

-2.3%6, 13000 BTY $34.19 $33.40 $33.689 $34.07 £4.56 £$35.08 33861 $38.74 $30.73 s3a.38 338.97 $38.58 Ss0.20 $40.85 S41.49 $42.74 4277 $43.41 344,30

CGantra a

-7%. 12500 BTU $54.83 555.89 =58.32 $62.10 $58.07 $89.24 $80.83 $62.10 38382 $65.98 $68.34 $70.14 57183 57384 $75.83 $77.84 £78.91 £81.97 384.09

=T9%, 13000 BTU $58.684 $s68.a8 38012 36085 861.98 6338 384.71 $66.28 $a7.m1 $70.40 $72.98 $74.89 376.81 $78.85 $80.89 383.14 $B5,36 $87.57 $86.84

-1.0%, 12505 8TU 4452 $42.80 34261 s42.88 542,60 $44.39 84526 S48.09 $47.07 3sa.58 350,18 $81.28 352,38 $53.50 354,85 S85.62 $57.00 $59.18 $69.48

-1.5%, 12300 BTY 41,28 $41.31 $41.48 $42.20 $42 99 $43.79 $44.66 $45.5¢4 $46.53 $48.04 549.63 $50.72 $51.83 s52.88 $54.14 858.31 $86.50 $57.08 $5ags

Ohlo N .

«4%, 12500 BTU $31.04 $30.04 $30.81 $30.98 $31.44 32192 $32.42 $3Iz.02 $33.47 $38.00 83855 338,13 S36.71 537,32 $37.92 238.853 839.48 $38.74 540,38

lincls Besin =

-3%. 110040 BTU (11) 333,52 33362 333,70 $33.91 534.20 S34.52 334.84 335,15 $36.48 $36.87 $36.28 538,69 $36.86 33733 $37.77 $3ae23 sas.87 $39.11 $39.68

3%, 31000 BTU (XY) 338.37 $35.82 $36.66 338.82 336,77 336.68 $37.02 $37.42 537.78 33823 - $38.66 $38.10 $39.50 3982 340.44 $30.96 S41.47 $41.87 S42.51

FPowder River Baaln g

-.33%, 0400 BTU $I0.01 5888 $9.78 $9.80 $0.89 si0.12 $70.38 $10.86 s10.41 3118 $11.52 $172 %1180 $12.10 $12.28 $1248 $12.83 $12.80 $13.01

-.35%, 6800 BTY $12.01 $12.02 si2.0x $12.97 31237 $12.63 $1281 513.2y $13.69 $14.04 $14.48 $14.78 315,08 $18.28 $75.683 $15.92 $16.22 $16.580 $16.8¢

Lnte Basin

-.8%. 11500 BTU $24.00 324.29 524.59 S24 92 82831 $26.68 $260.08 $20.43 s20.m8 szrzae $27.97 %28.10 $28.83 s2n.98 $29.43 $29.88 $30.33 $30.78 531.2¢
Ngn Coul

- 7%. 12000 BTU $48.88 $49.93 $50.47 3$51.00 SE1.66 $52.20 $82.93 $52.60 $54.27 $65.0% £55.80 $§8.62 $57.40 $88.40 x68.28 860.40 3681.44 se2.82 $63.57

-.8%, 11800 BTY $40.84 $47.02 347.8a2 $a38.28 $4a.31 $49.57 36027 $50.96 $51.69 S62.44 $53.20 $84.00 $54.04 $8§5. 358.87 $57.84 $50.08 $59.68 $50.687

Putroloum Coke

~6%/30 HG), 14000 BTY 3728 $37.14 $37.52 537.92 $38.368 3878 $39.28 $30.72 $40.27 84073 S41.28 $41.88 $42.48 $43.14 $43.36 $44.80 S48.37 546,10 $48.97



QCF (QUARTERLY

COAL FORECST)- 200803

1D En e Ino.
DD TR

4T X
March 2008

-1.8%, 100 BTY
-4.3%. 13000 BTU

Central Appuischiz
-.7%, 12500 BTU

Onle
~4%. 12300 BTU

lilinols Basin
+3%. 11090 BTV (IL)
3%, 11000 BTU (KY)

Powder River Bxsin
-.33%, 8400 BTU
-.35%, 88090 9TU

Unta Basin
5%, 11300 BTY

Forwign Coal: Colomtia
-.7%, 12000 BTY
--8%, 11800 8TU

Patroleum Coke
-B9%/30 KGI, 14000 BTU

IMPLICFT PRICE
DEFLATOR (GOR}
3 Change

ANNUAL AVERAGE SPOT
b 5

$8.13
§10.88

521.89

$45.48
84271

33188

131.09
1.99%

$3082
$29.a8

$60.01
853,39
33830
s38.97
s27.18

$30.08
$371.70

83.82
$10.98

$21.71

$44.89
ssz.08

33,24

133.58
1.50%

54948
827a
$37.41
$36.42

$20.87

$28.88
33130

sa.86
g10.58

$2t.38

%4437
$41.80

33283

138,17
1.83%

343,168
53701
3$36.34
s26.97

32820
%$30.83

$10.43

$21.47

$43.92
$41.58

$32.65

138.84
1.96%

$36.31

$20.55

$29.88
30,83

.30
$10.48

$&1.39

$43.5¢
341.31

x2.30

141,54
1.95%

$20.81
830.37

$8.3s
$10.47

s21.28

84329
$43.08

$32.14

146.25
1.81%

S2ax3
$30.10

041
B810.48

$21.17

343.03
$40.87

$31.97

147.06
1.84%

$40.84
s82.89
$36.7a
53634

2827

32307
329.86¢

Sa.43
31064

$21.09

342,77
$40.08

S31.69

149.83
1.89%

$29.30
$29.14
s20.7¢

348.82
853,19
$36.88
G644

26,21

$22.78
$29.58

$3.47
$10.64

$z1.03

$42 80
$40.49

152.66
1.89%

38059
38412
$3234
$36.03

$28.90

327.58
$29.28

$8.58
$10.78

320.98

34229
$40.31

$31.31

185.99
1.87%

38158
35507
33786
$37.48

$28.84

$27.36
sza.1a

$8.69
31093

$20.90

$42.12
$40.18

$31.18

138,37
1.84%

$27 16
$28.98

38.63
310.86

$20.82

$41.00
$40.02

§31.02

352.34
355.89
$38.08
3377

22871

£26.80
528.74

$8.66
$10.88

$20.7¢

S41.63
$38.01

$30.81

329.82
$28.58
s29.18

$62.74
358.32
$37.84
826,85

$26.096
28,92

$8.84
$to.9z7

s20.70

$41.72
$39.81

$30.81

167,36
1.87%

853.1¢
$56.77
s$3a.31
$37.95

$24.58

$208.48
$28.35

$8.60
$10.8¢

$20.83

541,63
536.73

$30.74

170.52
1.89%

826,30
s28.18

$8.67
$10.88
$20.56¢

s41.80
$35.66

$53.98
$57.87
$318.61
a1y

$28.44

$268.13
$28.02

$8.54
$10.96
$20.49

841.87
$39.81

230.88

Dacket No. DE 11-250
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22944
320.19
s2a.80

$54.3a
s58.10
538.27
$28.36

$25.95
$27.83

$8.49
S10.95

$20.42

541,48
$39 84

$39.41
$28.31

$28.79
527.70

$8.43
$10.07
32038

341.41
339.82

462
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QCF (QUARTERLY
COAL FORECST)- 200803

QUARTERLY SPOT PRICE
1T VT ST S gt b g No
Appals

-1.6%. 13000 BTU

=1.8%, 13060

-2.3%, 13000 8TU

Central Appalachin

=79, 12500 8TU s24.68 $28.02 340.72 38119 348,19 541.33 %30.14 27.87 $28.23 $29.74 33238 334.02 §$33.87 $30.64 248.62 8868.76 382,95 $68.18 6235 8.

- 7%, 13000 BTU $28.17 ¥20.77 $48.66 454.33 552,31 $43.683 $32.07 829.43 231,12 S$31.66 $34.44 $38.21 $3s.a7 $39.24 $52.94 $80.43 $67.08 8688.37 :66.41 :G;‘:: :;g;: ;::-g:
-1,09%, 12500 BTU 52292 $26.36 $43.07 $48.65 $46.89 33878 S2B.18 532664 527.24 $27.88 829.42 831.77 271,93 3505 547,98 384.08 sssao 359.76 $57.71 558:20 38623 838:81
~1,6%, 12500 ATU 521.08 324.48 $34.89 343.88 $41.18 $34.53 $24.22 S22a8 824,53 325.18 $28.93 $28.85 $20.96 33203 844,34 $45.69 353.05 $52.61 $53.50 3$34.86 $52.78 SE1.89
Onjo

-4%, 12500 BTU $10.75 $19.85 $23.98 $26.85 $27 85 377.10 $32.28 $20.18 $20.45 219.96 521.4Q $22.08 $23.38 32435 628.08 32078 3838 840.77 S36.72 £35.18 2878 S35.86
Hiinola Baan 7 . -

-3%. 11000 BTV (IL) $18.80 $17.08 $22.08 $25.35 $25.88 32545 $21.00 419 80 $18.80 sta.88 $78.80 $10.68 $19.80 82050 55 Y

-3%, 11000 BTU (KY) $17.458 $18.48 $24.30 331.48 532,10 $31.88 $27.80 s$2z.€0 $21.50 $21.48 $21.48 5$21.95 $22.10 322.85 ﬁ!ﬂ g:gl :;:::: :::2 gz.:: :gfs g:;: ;33270.::
FPowler Riyar Basln

~33%, 8400 BTU $3.40 $3.70 se.28 810.68 $7.08 $6.35 84.88 $4.70 $4.68 34.85 $5.00 34.80 $5.25 $6.48 3$8.55 $5.43 00 257
-.35%, 8800 BTU £4.35 54.55 3$7.90 $12.76 $8.70 sa.a0 $5.85 $5.75 $5.78 36,05 s8.00 $6.90 5630 ss es s6.g0 s8.a3 ::fnz :’:: ::.';: gﬁ :1.::'7:3 :: e.00
{nta Baain

-.5%, 11500 BTU $13.30 S1%.85 $719.08 $10.86 320.85 S20.80 $18.40 $16.30 $16.38 $18.65 518,16 $16.80 $17.35 $18.30 $22.42 52905 29,42 $28.680 $20.09 $n.12 $34.82 $37.50
Forelgn Coal

=.79%, 12000 6TV 327.88 $30.98 33510 33u.80 $368.85 $32.62 $29.81 $27.64 $25.06 S2a.38 S28.85 $20.04 335.00 $42.12 $46.23 .80

-.8%, 11600 BT $25.53 s28.20  saze60 $4.32  st31 $I0.52 $27.89 $28.95 $23.67 $20.63 820.82 $26.40 33236 $30.85  s4328 3'53:3’,' ﬁo.oa :g;j.i: ::;':; ss:::;: ;:tg ;;;?;
Putrateun Coke

-8'%/30 HG). 14000 BTU $8.83 $19.78 s18.11 S14 82 $9.95 $8.24 3$7.44 $6.79 $7.97 £13.08

82035 574.83 $8.52 88.77 $8.60 $8.48 814,71 $z0.46 $22.78 1825 3$12.02 $21.99



QCF (QUARTERLY
COAL FORECST)- 200803

Jo , Ina,

Merch 2008

-2.3%, 13000 BTU

Cantra! Appalschia
- 7%. 12500 BTY
- 7%, 13000 BTU
-1.0%, 12500 BT
-15%, 12500 BTY

anjo
-4%, 12500 BTU

ircis Baaln
<%, 11000 BTV (1)
<3%, 17000 BTU (KY)

Foiwder River Basin
~.33%, 8400 8TU
-.35%, 8800 BTV

Uinta Basin
~6%, 11500 BTU

Forelgn Cost
- 7%, 12000 81U
=.8%, 116800 BTU

Putroloum Coke
~5%4/30 HG1, 14000 BTU

$81.21
$66.20
$85.10
$48.97

534,683

827.27
$29.37

31420
$17.88

saass

348 43

$24.99

$569.38
86326
sa1.81
$46.26

$32.63

828,53
$29.87

$10.63
S$1a.62

$37.82

352.74
$49.24

$36.78

326,63
28.72

$8.20
s$t10.18

$35.82

380.93
$47.83

$38.32

$27.80
$29.68

$7.62
$9.47

834,13

24881
$46.32

$37.08

S28.85
28.77

$7.18
88,80

533,75

35113
$47.70

$44.72
$47.85
342.53
53922

33743

S26.63
92882

$7.48
Sg8.us

$32.50

35248
s48.95

347.80

$268.93
s28.77

3892
$1047

827,02

359.87
$55.37

$44.88

$27.73
$29.60

$8.06
$11.20

3$26.43

385,13
$I833

$42.90

$72.73
370.80

$74.38
579.28
37143
$83.05
s#s.ae

$32.13
$34.08

31187
$14.42

$84.83

$111.06
$103.60

335.19

$80.33
$9s.18
3B5.48
$87.21

$78.04

$39.42
$471.40

81385
$17.25

$42.¢0

Si12=e8
$116.38

$3g8.23
$40.07

$713.15
s16.87

$39.70

s108.18
$92.07

$60.30

37127
s17.01
$68.39

84720
$80.44

388
$38.72

S12.68
%1462

$35.68

881.68
$70.17

$a2.48

$81.70
$05.78

$41.20

$32,07
33282

$12.22
$73.65

$70.69
$65.93

$40.08

$312.27
324,13

$11.60
$12.82

$29.07

$86.43
$61.9¢

s47.82

84720
$46.27

387,10
360,87
£62.77
$30.85
$40.95

33283
$34.80

31048
311.82

$a7.90
$83.52
$89.27

$47.55

3$32.70
834.48

$0.33
$10.80
328.47

$61.45
$67.38
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$42.01
$40.62

854.98
39850
$39.87
S3n.es
3298
$34.80

$9.43
$11.27

$25. 80

3B8.55
$55.02

$46.93

$84.08
387.85
$39.35
s$3s1s

$32.98
$34.88

39.70
$11.12

$28.40

$55.20
S51.87

$40.83

$35.42

¥33.83
$35.70

%10.50
311.83

325.683

ss36.8n
883.12

96373
35728
548,93
$40.25

$34.08

$33.5
$35.37

sio.29
$11.75

£28.32

£52.44
S49.08

S45.78

464
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QCF (QUARTERLY _ .
COAL FORECST)- 200803 .
JD Energy

PEREa

VERAGE CONTRACT PRICES - NOMINAL DOLLARS PER TON
T

Northern Appalachia ) =
-1.6%, 13000 BTU $72.15 $49.33 $40.12 $37.61 $36.31 $35.88 $38.08 $36.46 $36.96 $37.47 $37.97 $38.68 $39.64
-1.8%, 13000 BTU $70.51 s4a.28 $39.38 $36.83 $35.73 $35.38 $35.82 $36.05 $36.56 $37.08 $37.60 $38.34 $39.30
-2.3%, 13000 BTU $68.06 $46.70 $38.27 $35.82 $34.86 $34.61 $34.98 $35.43 $35.95 $36.50 $37.05 $37.81 $38.78
Central Appalachia
-.7%, 12500 BTU $73.85 $%57.43 $55.24 $56.71 $57.18 $57.92 $58.58 $58.51 $60.65 $61.98 $63.46 $66.14 $67.14
-.7%, 73000 8TU $78.72 $61.23 $58.93 $80.87 $61.01 $81.83 $62.53 $63.53 $64.74 $66.17 $67.74 $69.54 $71.67
-1.0%, 12500 BTU $69.14 $52.38 $49.31 $48.50 $44.94 $44.08 $44.19 $44.73 $48.47 $48.31 $47.21 $48.24 $49.53
-1.5%, 12500 BTU $55.50 $40.88 $41.23 $42.89 $42.56 $42.78 $43,23 $44.01 $44.84 $45.70 $46.62 $47.68 $48.98
Ohla
~4%, 12500 BTU $61.80 $42.50 334.84 %$32.52 $31.68 $31.45 $31.80 $32,23 $32.72 $33.23 $33.75 $34.46 $35.36

lilinois Basin
-3%. 11000 BTU (IL) $34.94 $33.31 $34.42 $34.50 $34.59 $34.70 $34.87 $35.13 $35.45 $35.79 $38.12 $36.46 $36.81
-3%, 11000 8TU (KY) $36.83 $35.13 $36.30 $36.41 $36.53 $36.70 $36.02 $37.25 $37.62 $38.01 $38.40 $38.81 $39.22

Powder River Basin
-.33%, 8400 BTU $12.69 $10.74 $10.42 $10.3s $10.21 $10.11 $10.08 $10.18 $10.35 $10.58 $10.31 $11.07 $11.38
-.3596, BBOO BTU $14.65 $12.498 $12,13 $12.42 $12.38 $12.41 $12.49 $12.68 $12.92 $13.21 $13.52 $13.88 $14.30
Ulnta Basin
-.5%. 11500 BTU $33.60 $27.60 $25.81 $26.21 $24.91 $25.22 $28,57 $25.94 $26.32 $26.70 $27.10 $27.51 $27.94

Forsign Coal )

- 7%, 12000 BTU $81.21 $60.35 $55.43 $52.54 $51.50 $51.80 $52.36 $52.93 $53.57 $54.27 $54.98 $55.68 $56.42
-.8%, 11600 BTU $75.81 $56.44 $51.87 $49.29 $a4B.44 $48.85 $49.49 $60.15 $50.84 $61.54 $52.26 $53.00 $53.76

Patroleum Coke )

-6%/30 HGI, 14000 BTU $53.71 $47.54 $44 18 $39.76 $38.38 $38.52 $38.92 $39.36 $39.80 $40.27 $40.75 $41.25 $41.78
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Docket No. DE 11-250 O
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QCF (QUARTERLY

COAL FORECST)- 200803
JD Energy, Inc.
B RLAS R T E

March 2008

ANNUAL AVERAGE CONTRACT PRICES - REAL 2007 DOLLARS PER TON
i _E_. vér ""\” ??‘""}_‘_ ;’ L } e e - . e
R R e i S SR

Northem Appalachia

-1.6%, 13000 BTU 3$70.98 $47.71 £38.07 $34.88 $33.11 $32.09 $31.85 $31.490 $31.21

-1.8%. 13000 BTU $69.37 $46.69 $37.37 $34.26 $32.58 $31.649 $31.27 $31.04 $30.87

-2.3%. 13000 BTU $66.98 $45.17 $36.31 $33.31 $31.78 $30.98 $30.71 $30.51 $30.37
Central Appalachia

-.7%. 12500 BTU $72.65 $55.58 $62.41 $52.75 $52.11 $51.83 $51.43 $51.24 $61.22 $51.37 $51.59 $51.98 $52.87

-.7%, 13000 BTU $77.44 $58.23 $55.81 $56.33 $55.63 $55.33 $54.89 $54.70 $54.88 $54.83 $55.07 $55.48 $56.12

-1.0%, 12500 BTU 3$68.02 $50.66 $46.7a8 $43.25 $40.98 $39.42 $38.79 $38.51 $38.40 $38.38 $38.38 $38.49 $398.78

-1.8%, 12500 BTU $54.60 $39.52 $39.11 $39.89 $38.81 $38.27 $37.98 $37.90 $37.87 $37.87 $37.90 $38.04 $38.38
Ohio .

-4%, 12800 BTU $60.80 $41.11 $32.87 $30.24 $28.87 $28.16 $27.92 $27.75 $27.63 $27.53 $27.43 $27.49 $27.69
Minols Basin

-3%, 11000 BTU (1) $34.37 $32.21 $32.68 $32.09 $31.54 $31.08 $30.61 $30.25 $29.94 $28.66 $29.36 $29.09 $28.83

-39, 11000 BTU (KY) $36.24 $33.98 $34.44 $33.88 $33.31 $32.84 $32.41 $32.07 $31.77 $31.50 $31.22 $30.98 $30.71
Powder River Basin

-.33%. 8400 BTU $12.48 $10.39 $9.88 $9.86 $9.31 $9.04 $8.85 $8.76 $8.74 $8.77 $8.78 $8.83 $8.91

~.35%. 8800 BTU $14.41 $12.08 $11.51 $11.55 $11.29 $11.11 $10.97 $10.92 $10.91 $10.94 $10.99 $11.07 $11.20
Ulnta Besin

-.5%, 11500 BTU $33.08 $26.70 $24.48 $23.44 $22.72 $22.57 $22.45 $22.34 $22.23 $22.13 $22.03 $21.95 $21.88
Foralgn Coal: Colombia

-.7%. 12000 BTU $79.89 $58.38 $52.59 $48.87 $46.96 $48.36 $45.96 $45.58 $46.24 $44.98 $44.70 $44.43 $44.18

-.8%, 11800 8TU $74.58 $54.63 $49,22 $45.84 $44.17 $43.71 $43.44 $43.18 $42.9¢ $42.71 $42.48 $42.28 $42.09
Petroleum Coke :

-696/30 HG!, 14000 BTY $52.84 $45.98 $41.89 $38.93 $35.00 $34.47 $34.17 $33.89 $33.62 $33.37 $33.13 $32.91 $32.72

466
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QCF (QUARTERLY
COAL FORECST)- 200803

JO Energly Ine. 3

March 2008

Northern Appalachia
-1.6%, 13000 BTU

$40.00 $39.81 $38.87

-1.8%, 13000 8TU $56.21 $46.96 $39.28 $38.09 $38.18
-2.3%, 13000 BTU $53.29 $45.30 $44.97 $4314 $38.80 $38.13 $38.01 $37.15
Central Appalachia

-.7%, 12500 BTU $75.06 $79.18 $75.47 $85.68 $58.52 $57.43 $57.28 $66.50 $55.80 $56.29 $54.85 $55.00
-.7%, 13000 BTU $80.00 $84.40 480.45 $70.01 $62.40 $61.23 $61.04 * $60.25 $59.52 $58.99 $58.53 $58.89
-1.0%, 12500 BTU $70.81 $74.35 $70.50 $60.90 $53.88 $52.52 $62.05 $51.07 $50.18 $49.46 $48.85 %48.75
-1.58%, 12500 BTU §60.95 $61.57 $53.60 $46.87 $40.65 $40.73 $41.00 $41.06 $41.07 $41.16 $41.28 $41.40
Chio

-4%, 12500 BTU $62.05 $67.63 $62.17 $55.36 $48.26 $41.22 $40.94 $39,57 $36.78 $35.50 $35.66 $35.12
Miinois Basin

-3%, 11000 BTU (IL) $34.05 $368.49 %$35.95 $33.26 $33.18 $33.27 $33.38 $33.43 $33.45 $33.50 $33.55 $33.53
-3%, 11000 BTU (KY) $35.90 $38.45 $37.80 $35.09 $34.98 $36.10 $35.18 $35.26 $35.28 $36.34 $35.38 $35.38
Powder River Basn

-.33%, 8400 BTU $12.11 $13.58 $12.68 $12.39 $11.73 $10.74 $10.42 %$10.07 $10.10 $10.11 $10.12 $10.07
-.35%, 8800 BTU $14.08 $18.73 $14.58 $14.22 $13.49 $12.43 $12.13 $11.80 $11.87 $11.93 $11.98 $12.02
Uinta Basin

-.5%, 11500 BTU $33.12 $35.19 $34.05 $32.03 $29.60 - $28.08 $26.67 $26.06 $25.53 $25.37 $26.29 $25.15
Farelgn Coal A

-.7%, 12000 BTU $88.57 $86.35 $79.15 $70.75 $63.16 $60.25 $59.91 $58.08 $58.36 $55.45 $54.93 $53.38
-.8%, 11800 BTU $82.66 $80.60 $73.90 $66.08 $58.02 $56.33 $56.04 $54.36 $52.78 $51.97 $51.61 $50.08
Patroleum Coke
6%/30 HGI, 14000 BTU $56.16 $66.59 $52.59 $49.55 $48.08 $47.76 $471.21 $47.11 $46.13 $45.24 $45.13 $43.03




O

QCF (QUARTERLY
COAL FORECST)- 200803

Northern Appalachia
-1.6%, 13000 BTU
-1.8%, 13000 BTU
-2.3%, 13000 BTU

Central Appalachia
-.7%. 12500 BTU
--7%, 13000 BTY
1.0%. 12500 BTU
-1.5%, 12500 BTU

Ohio
-4%, 12500 BTU

imols Basin
3%, 11000 BTU (i)
-3%, 11000 BTU (KY)

Powdar River Basin
-.33%, 8400 BTU
--359%, BBOO BTU

' Ulnta Basla

-.5%, 11500 BTU
Forelgn Coal

-.7%, 12000 8TU

-.8%, 1160d BTU

Petroleum Coke

-696/30 HGI, 14000 BTU

ANNUAL AVERAG
kg g e

$69.47
$74.1¢
$51.04
$50.49

$36.43

$37,21
$39.67

$11.71
$14.74

$28.36

$57.21
$54.54

$42.33

$71.62
$76.47
$52.41
$51.87

$37.02

$37.59
$40.12

$12.00
$15.12

$28.79

$68.05
$55.35

$42.92

$73.4a9
$78.48
$53.55
$63.01

$37.62

$37.86
$40.55

$12.20
$15.42

$29.24

$58.92
$56.21

$43.54

$42.70
$42.41
$41.85

$75.41
$80.53
$54.71
$54.18

$3s8.23

$38.33
$40.99

$12.39
$15.71

$29.69

$69.85
$67.11

$44.21

$43.486
$43.08
$42.51

$77.42
$82.63
$85.90
$55.37

$28.85

$38.78
$41.47

$12.69
%$16.01

$30.18

$60.83
$58.05

$44.93

$34.14
$43.75
$43.18

$79.49
$84.91
$57.10
$56.57

$39.48

$39.22
$42.00

$12.78
$16.30

$30.62

$61.87
$59.04

$45.63

e R S A T T e

$44.81
$44.42
343.84

$81.59
$B7.16
$E8.31
$57.79

$40.10

$39.68
$42.54

$12.94
$16.60

$31.09

$62.93
$50.06

$46.48

$45.49
$45.10
$44.50

$83.73
$89.45
859,64
$58.02

$40.73

$40.14
$43.07

$13.13
$16,91

$31.56

$64.02
$61.09

$47.29

Q-TC-002-SP02, Page 25 of 68

$85.89
$91.78
$60.80
$60.29

$41.37

$40.60
$43.60

$13.33
$17.23

$32.03

$65.11
$62.14

$48.10

Daocket No. DE 11-250
Data Request TC01-02-3P02

$88.08
$94.12
$62.11
$61.59

$42,01

$41.08
$44.14

$13.52
$17.59

$32.50

$66.18
$63.15

$48.88

O
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QCF (QUARTERLY
COAL FORECST)- 200803

Northern Appainchia -

-1 6%, 13000 BTU $31.39 $31.30 $31.21 $31.13 $31.04 $30.94 $30.84 $30.74 $30.64 $30.55

-1.8%, 13000 BTU $31.11 $31.03 $30.94 $30.86 $30.77 $30.67 $30.57 $30.47 $30.37 $30.28

~2.3%, 13000 BTU $30.70 $30.62 $30.54 $30.45 $30.37 $30.27 $30.17 $30.07 $29.98 $29.88
Central Appalachia

-.7%, 12500 BTY $53.40 $54.06 $54.47 $54.87 $55.30 $55.73 $56.15 $56.57 $56.98 $67.38

-.7%, 13000 BTU $57.01 $57.72 $58.18 $58.60 $59.08 $59.52 $59.97 $60.43 $60.88 561.31

~1.0%, 12500 BTU $39.23 $39.56 $39.689 $39.81 $39.93 $40.03 $40.12 $40.23 $40.34 $40.46

-1.5%. 12500 BTU $38.81 $39.15 $39.29 $39.42 $39.56 $39.66 $39.76 $39.88 $40.00 $40,12
Ohlo

=45, 12500 BTU $28.01 $27.94 $27.88 $27.82 $27.75 $27.67 $27.59 $27.52 $27.44 $27.37
lifinols Basin

-39, 11000 BTU (L) $28.60 $28.37 $28.13 $27.89 $27.68 $27.48 $27.30 $27.12 $26.94 $26.76

~3%, 11000 BTU (KY) $30.50 $30.28 $30.05 $29.83 $29.82 $29.45 $29.27 %29.10 $28.92 $28.76
Powder River Basn

-.33%, 8400 BTU $9.00 $9.05 $8.04 $9.01 $8.98 $8.94 $8.91 $8.87 $8.84 $8.82

-.359%, 86800 BTU $11.33 $11.41 $17.43 $11.43 $11.44 $11.43 $11.42 $11.42 $11.43 $11.46
Ulinta Basin

-.5%, 11800 BTU $21.80 $21.73 $21.67 $21.61 $21.53 $21.47 $21.39 $21.32 $21.25 $21.18
Forelgn Coel: Cofombila .

-.7%, 12000 BTU $43.98 $43.82 $43.87 $43.55 $43.45 $43.37 $43.30 $43.25 $43.20 $43.11

~.8%, 11600 BTU $41.83 $41.78 $41.86 $41.585 $41.47 $41.39 %$41.32 $41.28 $41.22 $41.14
Petrofeum Coke ;

-6%/30 HGI. 14000 BTU $32.54 $32.40 $32.27 $32.17 $32.09 $32.03 $31.98 $31.95 $31.91 $31.85




O

QCF (QUARTERLY

COAL FORECST}- 200803

1D Energy, Inc.
HIGH CASE

March 2008

ANNUAL AVERAGE SPOT PRICES - NOMIN

HIGH CASE

Northern Appalachia
-1.6%. 13000 BTU
-1.8%, 13000 BTU
-2.3%, 13000 BTU

Central Appalachis
-.7%, 12500 BTU
--7%, 13000 BTY
-1.0%. 12500 BTU
-1.5%, 12500 8TU

Obio
-4%, 12500 BTU

{llinols Basin
-39, 17000 BTU (IL)
~3%, 11000 BTU (KY)

Powder River Ban
~.339%, 8400 BTU
-.35%, 8800 BTU

Ulnta Basin
-.5%, 11500 BTU

Foreign Coal
-.7%. 12000 BTU
-.8%, 11600 BTU

Petrolaum Coke

-69%/30 HGI, 14000 BTU

Year:

ANNUAL AVERAGE SPOT PRICES - NOMINAL DOLLARS PER T¢
ANNUAL AVERAGE SPOT PRICES - REAL 2007 DOLLARS PER 1

QUARTERLY SPOT PRICES - NOMINAL DOLLARS PER TON

2007
$46.61

$4s5.85
$34.71

$46.48
$49.60
$44.33
$40.72

$39.19

$27.01
$238.91

$8.3¢
$9.85

$29.93

$82.03
$57.85

$44.80

AL DOLLARS PER TON
2008 2009 2010
$100.66 $105.86 $77.01
$98.64 $103.11 $78.40
$95.60 $98.85 $73.00
$78.417  $104.96 $88.47
$83.56 $111.87 $94.34
$75.18 $88.12 $81.39
$57.80 $72.18 $84.93
$87.71 $99.29 $66.19
$43.75 $47.01 $41.11
$46.06 $49.63 $43.34
$15.29 $16.34 $13.55
$16.87 $17.72 $15.13
$48.95 $50.65 $47.38
$136.25 $145.03 $108.60
$127.07 $136.30 $101.489
$78.30  $106.44 $89.80

2011
$62.98

$61.75
$59.95

$74.60
$85.03
$67.22
$60.092

$51.87

$39.22
$41.37

$11.45
$13.55

$44.44

$93.31
$87.36

$71.58

O

A4
A67
A121

2012
$62.98

$61.88
$60.24

$70.39
$75.15
$57.05
$52.88

$50.95

$39.76
$41.96

$11.46
$13.76

$43.05

$81.37
$76.41

$60.79

2013
$63.45

$62.46
$60.96

$71.54
$76.37
$54.78
$52.88

$50.22

$40.32
$42.60

$11.52
$14.08

$43.10

$74.60
$70.24

$55.49

2014

$63.67

' ge82.89

$61.71

$72.66
$77.57
$54.97
$53.52

$51.04

$20.86
$43.23

$11.62
$14.33

$42.89

$£70.07
$86.11

$52.08

2015
$64.41

$63.66
$62.53

$73.56
$78.52
$55.37
$64.37

$61.98

$41.56
$44.03

$11.90
$14.78

$43.02

$68.76
$65.05

$51.12

2018
$65.18

$64.43
$63.35

$75.07
$80.14
$56.37
$55.58

$53.06

$42.37
$44.93

$12.27
$15.33

$43.15

$70.07
$66.48

$52.13

Docket No. DE 11-250
Data Request TC01-02-SP02
Dated 1/1113
Q-TC-002-SP02, Page 27 of 68

2017
$65.97

$66.25
$64.18

$76.90
$82.08
$57.62
$56.84

$84.18

$43.23
$45.89

$12.81
$15.99

$42.49

$71.47
$67.83

3$53.07

2018
$66.70

$66.02
$6es.a0

$78.74
$84.05
$58.78
$58.00

$55.28

$44.08
$46.84

$13.37
$16.68

$41.70

$72.81
$69.14

$53.99

$67.38
$66.75
$66.79

$80.62
$86.05
$58.84
$69.12

$56.31

$44.98
$47.84

$13.92
$17.42

$40.18

$73.94
$70.30

$54.78
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QCF (QUARTERLY

COAL FORECST)- 200803

JID Energy, Inc.
HIGH CASE
March 2008

ANNUAL AVERAGE SFOT PRICES - REAL 2007 DOLLARS PER TON

HIGH CASE

Northem Appalachia
~1.6%, 13000 BTU
-1.8%, 13000 BTU
-2.3%. 13000 BTU

Central Appalachia
-.7%., 12500 BTY
-.7%, 13000 BTU
-1.0%, 12500 BTU
-1.5%, 12500 BTU

Obhio
496, 12500 BTU

lllinols Basin
-3%, 11000 BTU (iL)
3%, 11000 BTU (KY)

Powder River Basry
-.33%, 8400 BTU
-.35%, B8O0 ATU

Ulnta Basin
-.5%, 11500 BTU

Forsign Coak Colombla
- 7%, 12000 BTU
-.8%, 11600 BTU

Petroleum Coka
-6%/30 HGI, 14000 BTU

Year:

2007
$46.61

$45.85
$44.71

$46.46
$49.50
$44.33
$40.72

$38.19

$27.01
$28.91

$8.38
$8.85

$29.93

$£82.02
$57.85

$44.90

2008
$90.03

$97.04
$94.05

$77.14
$82.21
$73.9¢
$56.96

$86.29

$43.04
$45.31

$15.04
$186.59

$48.15

$134.05
$125.02

$77.03

2008
$102.49

$99.74
$95.681

$101.52
$108,21
$95 88
$69.80

$86.37

$45.47
$48.01

$15.80
517.14

$46.99

$140.28
$130.87

$102.96

2010
$73.07

$71.84
$69.26

$83.93
$89.51
$77.22
$61.60

$62.80

$39.01
$41.12

$12.86
%$14.35

$44.95

$103.03
$96.29

$85.30

2011
$68.55

$57. 44
$55.76

$74.03
$79.08
%62.52
$56.65

$48.24

$38.48
$38.48

$10.65
$12.60

$41.a3

$88.78
$81.26

$66.57

2012
$57.43

$56.43
$64.93

$64.189
$88.53
$52.03
$48.22

$48.46

$36.28
$38.26

$10.45
$12.54

$39.28

$74.20
$69.68

$55.43

2013
$66.78

$55.89
$54.56

$64.02
$68.34
$49.02
$47 32

$44.94

$36.08
$38.12

$10.31
$12.58

$38.57

$66.76
$62.86

$49.68

2014
$55.80

$55.21
$54.17

$63.79
$68.10
$438.28
$46.98

$44.81

$3s5.87
$37.95

$70.20
$12.68

$37.85

$61.52
$68.03

$45.72

2015
$56.46

$64.81
$53.84

$63.33
$67.60
$47.68
$46.81

$44.74

$35.78
$37.91

$10.25
$12.73

$37.04

$59.20
$56.01

$44.02

2016
$55.0a

$54.42
$83.50

$63.40
$67.68
$47.81
$46.94

$44.81

$35.78
$37.95

$10.36
$72.95

$36.44

$569.18
$56.15

$44.03

|
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2017 2018
$54.67 $54.23
$64.07 $53.67
$53.18 $52.84
$63.73 $64.01
$68.02 $68.33
$47.75 $47.79
$47.10 $47.15
$44.90 $44.94
$35.82 $35.84
$38.03 $38.08
$10.62 $10.87
$13.25 $13.56
$36.21 $33.90
$59.22 $59.19
$56.21 $56.21
$43.98 $43.89

2018
$53.78

$53.25
$52.49

$84.32
$68.66
$47.74
$47.17

$44.93

$35.88
$38.17

$11.11
$13.90

$32.06

$58.99
$56.09

$43.71



O

QCF (QUARTERLY

COAL FORECST)- 200803

ID Energy, Inc.
HIGH CASE

March 2008

QUARTERLY SPOT PRICES - NOMINAL DOLLARS PER TON

HIGH CASE

Northern Appatachla
-1.6%, 13000 BTU
~1.8%, 13000 BTU
-2.3%, 13000 BTU

Contral Appalachia
-.7%, 12500 BTU
-.7%, 13000 BTU
-1.0%, 12500 BTU
-1.5%, 12500 BTU

Ohro
-4%, 12500 BTU

Hlinols Basin
-3%, 11000 BTU (IL)
-3%. 11000 BTU (KY)

Powder River Basn
-.339%, 8400 BTU
-.35%, 8800 BTU

Ulinta Basin
-.5%. 11500 BTU

Foreign Coal
-.7%, 12000 BTU
-.8%, 11600 BTU

Petroleum Coke

-6%/30 HGI, 14000 BTU

Year:
Quartar:

2008
Q1

$79.80

$78.19
$76.22

$85.30
$90.90
$81.92
$72.31

$70.80

$35.40
$37.49

$13.20
$14.85

$44,10

$119.59
$111.56

$59.43

Qz
$101.35

$609.60
$96.98

$107.60
$114.64
$102.96

$80.95

$89.83

$44.00
$46.21

$15.50
$17.07

$48.54

$131.88
$123.02

$75.05

Q3
$109.85

$107.45
$104.16

$109.55
$116.77
$106.00

$76.75

$65.29

$47.40
$49.87

$16.10
$17.58

$51.15

$142.88
$133.22.

$81.92

Q4

$112.15
$108.30
$105.03

$11.20
$11.94
$10.75

$7.32

$94.92

$48.20
$50.86

$16.35
$17.97

$52.00

$150.68
$140.49

$96.80

2008
Q1

$115.80

$112.43
$107.67

$109.82
$117.05
$104.75

$73.33

$96.93

$48.00
$61.78

$16.50
$17:82

$62.00

$183.17
$142.85

$108.30

Q2
$108.75

$106.51
$101.65

$106.54
$113.54
$100.81

$72.38

$91.77

$48.70
$51.52

$16.50
$17.92

$51.35

$150.04
$139.96

$107.55

Qs

$103.70
$100.95
$96.82

$102.59
$108.37
$96.60
$71.24

$87.58

$46.00
$48.48

$16.35
$17.68

$50.18

$141.48

$132.02

$105.91

Docket No. DE 11-250

Data Request TC01-02-SP02
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2010
Q4 Q7 Q2 Q3 Q4

$94.80 $86.50 $78.55 $72.90 $70.10

$92.68 $84.85 $76.71 $71.49 $68.78
3$89.26 $81.87 $73.94 $69.38 $66.81

$100.87 $96.25 $92.58 $85.60 $79.44
$107.51 $102.61 $98.68 $91.27 $84.689
$94.31 $89.42 $85.39 $78.57 $72.34
$71.71 $69.48 $67.36 $63.12 $59.51

$80.89 $74.26 $67.01" $62.93 $60.55

$44.35 $43.00 $41.35 $40.50 $39.60
$46.77 $45.46 $43.72 $42.60 $41.59

$16.00 $18.00 $14.00 $13.20 $12.00
$17.47 $16.50 $15.55 $14.80 $13.65

$49.10 $48.50 $48.00 $47.00 $46.00

$135.41 $127.836 ° $112.81 $100.94 $93.01
$126.39 $118.41 $105.21 $84.36 $86.98

$104.02 $100.77 $95.13 $84.03 $79.68

@

472



QCF (QUARTERLY

COAL FORECST)- 200803
JB Energy, Inc.
HIGH CASE

March 2008

ANNUAL AVERAGE SPOT FF
HIGH CASE
Year:
Northern Appalachia
-1.8%, 13000 BTY
-1.8%, 13000 BTU
-2.3%, 13000 BTU

Central Appalachia
-.7%, 12500 B8TU
-.7%, 13000 BTU
-1.0%, 12500 BTU
~-1.59%, 12500 BTU

Ohio
-4%, 12500 BTU

lllinols Basin
-3%, 11000 BTU (IL)
-3%, 11000 BTU (KY)

Powder River Basn
-.33%, 8400 BTU
-.35%, 8800 BTU

Uinta Basin
-.5%, 11500 BTU

Foreign Coal
-.79, 12000 BTU
-.8%, 11600 BTU

Patroleum Coke
-6%/30 HGI, 14000 BTU

2020
$68.03

$67.45
$66.57

$82.55
$86.12
$61.08
$60.38

$57.53

$48.82
$43.79

$14.56
$18.30

$38.42

$74.94
$71.38

$55.53

2021
$68.88

$68.28
$67.38

$84.44
$90.14
$62.20
$61.51

$60.27

$48.80
$49.87

$15.34
$19.30

$41.10

$76.02
$72.46

$56.29

2022
$89.69

$69.08
$6B.18

$86.39
$92.24
$63.41
$62.74

$61.38

$47.27
$50.95

$16.22
$20.41

$42.85

$77.14
$73.55

$57.08

2023
3$70.53

$69.91
$68.99

$88.90
$94.38
$64.59
$63.82

$62.57

$48.75
$52.04

$16.93
$21.35

$44.70

$78.28
$74.66

$57.87

2024
$71.37

$70.75
$69.82

$90.45
$96.59
$65.83
$65.17

$63.85

$49.68
$63.09

$17.61
$22.28

$46.83

$79.46
$75.80

$58.71

2028
$72.28

$71.62
$70.67

$92 57
$990.86
$67.07
$66.43

$685.14

$50.66
$54.19

$18.36
$23.32

$48.67

$80.67
$76.98

$59.59

2028
$73.14

$72.50
$71.88

$94.32
$100.78
$67.98
$67.34

$66.32

$61.76
$55.41

$18.04
$24. 28

$50.80

$681.94
$78.20

$80.51

2027
$74.04

$73.39
$72.43

$96.09
$102.64
$68.91
$68.28

$67.50

$52.89
$56.67

$19.80
$25.34

$53.02

$83.24
$798.43

$61.46

Docket No. DE 11-250
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2028 2029 2030

$74.92 $75.81 $76.71
$74.27 $75.15 $76.04
$73.29 $74.16 $75.04

$97.87 $98.66 $101.49
$104,55 $106.47 $108.44
$69.81 $70.75 $71.77

$68.20 $70.14 $71.17
$68.66 $69.88 $71.08
$54.02 $56.14 $58.32

$57.92 $59.17 $60.49

$20.62 $21.38 $22.34
$26.47 $27.56 $28.91
$55.31 $587.71 $60.28

$84.53 $85.85 $87.19
$80.67 $81.92 $83.20

$62.43 $63.42 $64.42



QCF (QUARTERLY
COAL FORECST)- 200803
JD Energy, inc.
HIGH CASE
March 2008

ANNUAL AVERAGE SPOT Pr

HIGH CASE

Year: 2020 2021 2022
Northem Appalachla
-1.6%. 13000 BTU $53.27 $52.95 $52.61
-1.8%, 13000 BTU $62.81 $52.48 $82.15
-2.3%. 13000 BTY $52.13 $51.79 $51.48
Central Appalachia
7%, 12500 BTY $64.84 $64.91 $65.21

-.7%, 13000 BTU $69.00 $689.29 $69.82
-1.096. 12500 BTU $47.82 $47.31 $47.86
-1.5%, 12500 BTU : $47.28 $47.28 $47.36
Ohio

-4%6, 12500 BTU $46.05 $46.33 $46.33
Hlilnois Basin

-3%, 11000 BTU (U] $36.98 $35.97 $36.06
-3%. 11000 BTU (KY) $38.20 $398.33 $38.498
Powder River Basin

-.3396, B400 BTU $11.40 $11,70 $12.25
-.35%, 8800 BTU $14.33 S14.84 $15.30
Uinta Basin

-.5%, 11500 BTU $30.87 $31.59 $32.34
Forelgn Coal: Colombia

-.7%, 12000 BTU $53.68 $58.43 $58.23
-.8%, 11600 BTU $55.89 $55.70 $855.51
Petroleum Coka

~696/30 HG!, 14000 BTU $43.48 $43.27 $43.07

2023
$52.27

$51.81
$51.13

$66.51
$69.95
$47.87
$47.38

$46.38

$36.13
$38.57

$12.58
$15.82

$33.13

$58.02
$55.33

$42.89

2024
$51.84

$51.48
$60.81

$65.82
$70.28
$47.90
$47.42

$46.46

$36.15
$38.63

$12.81
$16.22

$33.93

$57.82
$55.16

$42.72

2025
$51.60

$51.15
$50.48

$66.12
$70.61
$47.91
$47.45

$46.53

$36.18
$38.70

$13.12
$18.65

$34.76

$57.62
$54.99

$4az2.s56

2026
$51.27

$50.83
$60.18

$66,12
$70.62
$47.68
$47.21

$46.49

$36.29
$38.84

$13.35
$17.02

$35.81

$67.45
$54.82

$42.42

2027
$50.94

$50.50
$49.84

$66.12
$70.63
$47.42
$46.99

$46.45

$35.39
$38.98

$13.63
$17.43

$36.48

$57.28
$54.68

$42.29

2028
$50.62

$50.18
$49.52

$66.12
$70.63
$47.17
$46.75

$48.39

$38.49
$39.13

$13.93
$17.89

$37.37

$587.11
$64.50

$42.18

Docket No. DE 11-250
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2p29

$50.29
$49.86
$49.20

$66.12
$70.64
$46.94
$46.54

$46.35

$36.58
$39.26

$14.18
$18.29

$38.28

$56.95
$54.38

$42.08

$66,12
$70.65
$46.78
$46.36

$46.31

$36.69
339.41

$14.58
$18.83

$39.28

$56.80
$64.20

$41.98

O
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QCF (QUARTERLY

COAL FORECST)- 200803
D Energy, In
LOW.CASE:™: -,

Marl.'h 2008

ANNUAL, Avmcgspofpmc ' NOMINALDOLLARS. FERTC -
ANNUALAVEEAGESPD]‘;PH[CES’« REAL 2007-DOLLARS-PERS}-
QUARTERLY:SPOT FRICES’S NOMINAL DOLLARS PER TON'

ANNUAL AVERAGE SPOT PR!CES NOMINAL DOLLARS PER TON

LOWCASE: 5 T . - S S
20915 T NR0e e T 2018 et L2014, L2t 4 2017 “4 2019
Northern Appalachia :
-1.69%6, 13000 BTU $46.61 $59.64 $38.28 $28.08 $27.35 $27.21 $26.90 $26.50 $28.29 $26.12 $25.97 $27.08 $26.85
-1.8%, 13000 BTU $45.85 %£58.49 $37.23 $27.47 $28.82 $26.73 $26.47 $26.17 . $25.98 $25.83 $25.89 $26.80 $26.60
-2,3%, 13000 BTU $44.71 $56.76 $35.69 $26.60 $26.04 $26.02 $25.84 %25.68 $25.52 $285.39 $25.26 $28.30 $26.21
Cantral Appalachia .
-.7%, 12500 BTU $46.48 $61.48 $45.93 $42.a8 $390.58 $39.23 $39.75 $40.31 $40.77 $41.30 $41.88 $42.50 $43.13
-.7%, 13000 BTY $49.50 $65.52 $48.95 $45.71 $42.28 $41.88 $42.43 $43.02 $43.52 $44.09 $44.70 $45.37 $46.03
-1.0%, 12500 BTU $44.33 $58.94 $43.37 $39.43 $33.43 $31.79 $30.44 $30.49 $30.69 $31.02 $31.38 $31.73 $32.01
=1.5%, 12500 BTU $40.72 $45.20 $31.57 $31.46 $30.29 $29.47 $29.38 $29.69 $30.13 $30.58 $30.96 $31.31 $31.63
Ohlo
4%, 12500 BTU $39.18 $52.22 $32.24 $24.12 $22.56 $21.35 $20.65 $20.80 $20.57 $20.63 $20.68 $21.77 $21.77
Ililinois Basin
-3%, 11000 8TU () $27.01 $28.94 528,46 $26.50 $26.88 $28.72 $26.57 $26.40 $26.34 $26.33 $26.24 3
B o B . .. 26.35 $28.36
-3%, 11000 BTU (KY) $28.91 $30.48 $27.94 $27.04 $28.36 $28.20 $28.07 $27.93 $27.90 $27.92 $27.98 $27.99 $28.04
Powder River Basin '
-.33%. 8400 BTY $8.36 $10.21 $8.83 $8.71 $9.02 $8.65 $8.36 $8.11 $8.01 $7.98 $8.00 $8.05 $8.10
-.35%, 8800 BTU $9.85 $11.79 $10.21 $10.29 $10.6a $10.38 $10.19 $10.01 $9.95 $9.9a $9.98 $10.04 $10.13
Uinta Basin
-.5%, 11500 BTU $29.83 $29.25 $23.59 3$21.23 %$20.72 $20.86 $20.61 $20.41 $20.23 $20.07 $19.91 $19.74 $19.860
Forelgn Coal
-.795, 12000 BTU $62.03 $82.87 £$39.13 $33.57 $32.58 $32.87 $33.13 $33.43 $33.70 $33.97 $34.31 $34.65 $34.85
-.8%, 11600 BTY $57.85 $77.39 $36.60 $31.38 $30.51 $30.87 $31.19 $31.53 $31.88 $32.23 %32.56 $32.90 $33.23
Petrofeum Coke
-896/30 HG!, 14000 BTU $44.80 $46.38 $28.66 $27.88 $25.00 $24.56 $24.64 $24.84 $25.08 $25.27 $25.48 $25.69 $25.



@

QCF (QUARTERLY

COAL FORECST}- 200803

JD Energy, Inc.
LOWCASE -

w

March 2008

LOW GASE:t £ %7 ¥

ANNUAL AVERAGE SPOT

Northerti Appalachia
-1.6%, 13000 BTU
-1.8%. 13000 BTU
-2.3%, 13000 BTU

Central Appalachia
-.7%., 12500 BTU
-.7%, 13000 BTU
-1,0%5, 12500 BTU
-1.5%, 12500 BTU

Ohlo
-4%, 12500 BTU

llllngls Baslny
-3%, 11000 BTU (IL)
-3%. 11000 BTU (KY)

Powder River Basin
-.33%, 8400 BTU
-.35%, 8800 BTY

Uinta Basin
-.§%. 11500 BTU

Foreign Coal: Colombla
-.7%, 12000 BTU
-.8%, 11600 BTU

Petroleum Coke
-8%/30 HGI, 14000 aTU

L

$46.46
$49.50
$44.33
$40.72

$39.19

$27.01
$28.91

$8.36
$9.85

$25.93

$62.03
$67.85

$44.90

$58.67
$57.54
$56.84

$60.48
$64.48
$57.99
$24.66

$51.38

$28.47
$29.98

$10.05
$11.80

$28.78

$81.63
$76.13

$45.83

2009°,
$37.01

$36.01
$34.52

S$44.42
$47.35
341.95
$30.54

$at1.18

$25.50
$27.02

$8.54
$8.87

$22.82

$37.84
$35.31

$27.72

PRICES - REAL 2007 DOLLARS PER TON

" 2010 - -

$28.63
$26.07
$25.24

$40.67
$43.37
$37.41
$29.85

$22.88

$25.14
$28.50

$8.27
$9.78

$20.14

$31.85
$29.77

$26.45

- 2011
$25.43

$24.95
$24.22

$36.81
$39.32
$31.09
$28.17

$20.98

$25.00
$26.38

$8.39
$9.03

$19.27

$30.31
$28.38

$23.25

."20712
$24.81

$24.38
$23.73

$35.77
$38.19
$28.99
$26.87

$19.47

$24.37
$25.71

$7.89
$9.47

$718.02

$29.98
$28.15

$22.39

Y2013

$24.07
$23.69
$23.12

$35.57
$37.97
$27.24
$26.29

$18.48

$23.77
$25.12

$7.48
$9.12

$18.44

$29.85
$27.92

$22.05

$23.28
$22.98
$22.55

$35.38
$37.77
$26.77
$26.06

$18.09

$23.18
$24.52

$7.12
$a.78

$17.92

$29.35
$27.68

$21.81

o

20147+ .7

2015
$22.63

$22.37
$21.97

$35.10
$37.47
$26.42
$25.88

$17.71

$22.68
$24.02

$6.90
$8.57

$17.41

$29.02
$27.45

$21.57

- -2016 -

$22.08
$21.81
$21.45

$34.08
$37.24
$26.20
$25.83

$17.42

$22.24
$23.58

$8.72
$8.40

$16,95

$28.69
$27.22

$21.34

Docket No. DE 11-250

Data Request TC01-02-SP02
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L2017t 2018 ¥.2019
$21.52 $22.01 $21.42
$21.29 $21.79 $21.22
$20.94 $21.48 $20.92
$34.71 $34.55 $34.41
$37.05 $36.88 $36.73
$28.01 $26.79 $25.54
$25.65 $25.45 $£25.23
$17.14 $17.69 $17.37
$21.83 $21.42 $21.03
$23.17 $22.7¢ $22.37
$6.63 $8.54 $6.46
$8.27 $8.16 $3.08
$16.50 $16.05 $15.64
$28.43 $28.17 $27.89
$26.98 $26.75 $286.51
$21.11 $20.88 $20.66

O
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QCF (QUARTERLY

COAL FORECST)- 200803

JD Energy, 1
LOWCASE.";

QUARTERLY SPOT PRICES NOMINAL DOLLARS PER TON

LOw CASE”..

Northern Appalachia
-1.6%., 13000 BTU
-1.89%., 13000 BTU
-2.3%, 13000 8TU

Cantral Appafachla
-.7%, 12500 BTU
-.7%, 13000 BTU
-1.0%, 12500 BTU
-1.5%, 12500 BTU

Ohlo
-4%, 12500 BTU

iMlinols Basin
-3%. 11000 BTU (IL)
-3%. 11000 BTU (KY)

Powder River Basn
-.339%, 8400 BTU
-.35%, 8800 BTU

Ulnta Basin
-.5%. 11500 BTU

Foreign Coal
-.7%. 12000 BTU
-.8%, 11600 BTU

Petroleumn Coke

-6%/30 HGI. 14000 BTU

SEE N et g

March 2008

$71.15
$75.82
$68.33
$60.31

$62.54

$31.10
$32.03

$11.35
$13.00

$33.25

$108.53
$101.24

$53.93

$63.22
$67.36
$60.50
$47.56

$57.76

$29.65
$31.14

$10.80
$12.47

$31,10

$82.65
$86.43

$52.72

$57.46
$61.24
$55.07
$40.26

$47.21

$28.16
$29.50

$9.40
$10.88

$27.40

$73.93
$68.94

$42.39

$47.73
$46.52
$44.70

$54.10
$57.85
$51.92
$35.33

$40.40

$26.85
$28.33

$9.20
$70.82

$25.25

$56.78
$52,94

$36.48

$42.73
$41.56
$38.80

$48.35
$51.53
$46.12
$32.29

$35.83

$26.50
$28.00

$9.20
$10.52

$24.70

$46.73
$43.58

$33.04

$40.60
$39.40
$37.60

$46.20
$49.23
$43.72
$31.39

3$33.95

$28.40
$27.93

$9.10
$10.52

$24.00

$39.35
$36.70

$28.21

$36.63
$35.66
$34.20

$485.00
$47.97
$42,37
$31.25

$30.94

$26.60
$23.03

$B.60
$9.93

$23.20

$36.28
$33.85

$27.16

$33.08
$32.21
$31.15

$44.15
$47.06
$41.28
$31.39

$28.23

$26.35
$27.78

$8.40
$9.87

$22.45

$34.14
$31.87

$26.23

$43.50
$46.37
$40.41
$31.40

$26.31

$26.50
$28.02

$8.50
$10.00

$21.70

$33.73
$31.51

$26.59

$29.11
$28.42
$27.40

$43.00
$45.83
$39.66
$31.29

$24.83

$26.90
$27.91

$8.40
$9.98

$21.15

$33.50
$31.30

$28.30

Docket No. DE 11-250

Data Request TC01-02-SP02

$26.856
$26.323
$26.65

$42.75
$45.58
$39.24
$31.52

$23.18

$26.60
$27.98

$8.00
$10.60

$21.20

$33.65
$31.45

$28.01

Dated 1/11/13

Q-TC-002-SP02, Page 34 of 68

$25.65
$26.17
$24.45

$42.20
$44.99
$38.43
$31.61

$22.16

$26.50
$27.83

$8.95
$10.60

$20.85

$33.41
$31.25

$28.62
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QCF (QUARTERLY

COAL FORECST)- 200803
JD Energy, Inc. . T

LOWECASE i, it .

Warch 2008
ANNUAL AVERAGE SPOT A
LOWCASE v T el 10 0 o S ) ) - e e .
Year:.: -202027:" 72021 . 2gz0 - £.720237 .. T2024 4. sv.2028 - s 12028 - 12027 ;0 0202800 L% 20290 1 L S 2030¢

Northemn Appalachia

-1.8%, 13000 BTU $26.862 $26.44 $28.25 $26,06 $25.87 $25.69 $25.52 $25.34 $25.16 $24.98 $24.80
-1.8%, 13000 BTU $28.39 $26.21 $26.02 $25.83 $25.65 $25.47 $25.30 $25.12 $24.94 $24.76 $24.58
-2.3%, 13000 BTU $26.05 $25.87 $25.68 $26.49 $25.31 $25.14 $24.06 $24.79 $24.81 $24.43 $24.26
Central Appalachla

-.7%, 12500 BTU $43.75 $44.35 $44.98 $45.58 $48.22 $46.87 $47.75 $48.65 $48.55 $50.46 $51.38
-.7%, 13000 BTU $46.70 $47.34 $48.00 $48.87 $49.35 $50.05 $51.00 $51.96 $52.93 $53.91 $54.90
-1.0%. 12500 BTU $32.37 $32.67 $33.00 $33.30 $33.64 $33.9¢ $34.42 $34.89 $38.34 $35.82 $36.33
~1.5%, 12500 BTU $32.00 $32.31 $3z.65 $32.96 %33.30 $33.63 $34.09 $34.57 $35.03 $35.51 $36.03
Ohlo

~496, 12500 BTU $21.83 $22.44 $22,492 $22.43 $22.45 $22.a7 $22.45 $22.41 $22.37 $22.a3 $22.29
linois Basin

-3%, 11000 BTU (L) $26.34 $26.39 $26.42 $26.494 $28.43 $26.43 $26.49 $26.55 $26.60 $26.63 $26.68
-3%. 11000 BTU (KY) $29.05 $28.12 $28.17 $28.23 $28.24 $28.27 $28,36 $28.45 $28.62 $28.58 $28.65
Powder River Basin

-.33%, 8400 BTU $8.16 $8.30 $8.43 $8.43 $8.43 $8.44 $8.44 $8.45 58.45 $8.45 $8.47
-.35%, 8800 BTU $10.28 $10.44 $10.60 $10.64 $10.67 $10.72 $10.76 $10.81 $10.85 £10.90 $10.96
Ulnta Basin

-.5%, 11500 8TY $19.49 $19.37 $19.25 $19.14 $19.04 $18.95 $18.87 . S18.78 $18.89 $18.61 $18.54
Foreign Coal

-.7%., 12000 BTY $35.23 $35.5¢ $35.96 $36,17 $36.49 $36.81 $37.15 $37.48 $37.81 $38.12 $38.44
-.8%, 11600 BTU $33.58 $33.88 $34.19 $34,50 $34.81 $35.13 $35.45 $36.77 $35.08 $36.38 - $36.68
Petroleum Coke

-696/30 HG1, 14000 BTY $28.11 $26.32 $26.52 $26.74 $26.98 $27.19 $27.43 $27.68 $27.92 $28.17 $28.40
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QCF (QUARTERLY

COAL FORECSD- 200803
JD Energy lnc. .

ANNUAL AVERAGE SPOTPI
LOW CASE %

Year: i 2020+

Northern Appalachia
-1.6%, 13000 BTU
-1.8%, 13000 BTY
-2.3%, 13000 BTU

Cantral Appelachia
~.7%. 12500 BTU
-.7%. 13000 BTU
-1.0%. 12500 BTU
-1.5%, 12500 BTU

Ohio
-4%. 12500 BT

iinois Basin
-39%, 11000 BTU (11)
-3%. 11000 BTU (KY)

Powder River Bagin
-.33%, 8400 BTU
-.35%, 8800 BTU

Ulinta Basin
-.5%., 11500 BTU

Forelgn Coal: Colombia
-.7%, 12000 BTU
.89, 17600 BTU

Petroleum Coke
-6%/30 HG1, 14000 BTU

$20.84
$20.66
$20.39

$34.26
$236.57
$25.34
$25.08

$17.10

$20.63
$21.96

$6.39
$8.03

$15.26

$27.59
$26.28

$20.44

$20.33
$20.15
$19.88

$34.09
$36.39
$25.11
$24.84

$17.25

$20.28
$21.81

$6.38
$8.03

$14.89

$27.32
$26.04

$20.23

72022 <

$19.81
$19.64
$19.38

S33.93
$36.23
$24.91
$24.64

$16.93

$19.94
$21.27

$6.36
$8.00

$14.53

$27.07
$25.80

$20.02

$19.31
$18.1s5
$18.89

$33,78
$36.07
524,68
$24.43

$16.62

$19.60
$20.92

$6.25
$7.88

$14.19

$26.81
$25.57

$19.82

2024 1 i

$18.83
$18.66
$18.42

$33.63
$35.91
$24.47
$24.23

$16.34

$19.23
$20.55

$6.14
$7.7¢

$13.85

$26.55
$25.33

$19.62

i 2026

$18.35
$18.19
$17.98

$33.48
$35.75
$24.28
$24.02

$16.05

$18.88
$20.20

$6.03
$7.86

$13.54

$26.29
$26.09

$19.42

¥2028;

$17.89
$17.73
$17.50

$33.48
$35.75
$24.13
$23.90

$15.74

$18.57
$19.88

$5.82
$7.54

$13.23

$26.04
$24.85

$19.23

2027

$17.44
$17.29
$17.06

$33.48
$35.76
$24.01
$23.79

$15.42

$18.27
$198.57

$5.81
$7.44

$12.92

$25.79
$24.61

$19.08

$17.00
$16.85
$16.63

$33.48
$35.76
$23.88
$23.67

$15.11

$17.97
3$19.27

$5.71
$7.33

$12.63

$25.54
$24.38

$18.86

2028 1.,
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$16.57
$16.423
$16.21

$33.48
$35.76
$23.76
$23.56

$14.81

$17.67
$18.96

$5.81
$7.23

$12.35

$25.29
$24.14

$18.89

12029

£:2030 . .
$16.15

$16.01
$15.80

$33.48
$35.77
$23.67
$23.47

$14.52

$17.38
$18.67

$5.52
$7.14

$12.08

$25.04
$23.90

$18.50



O

QCF (QUARTERLY

COAL FORECST)- 200803
JD Energx, Inc.

BUSNESS AT SUATCASE

March 2008

SR

%m%'ém

et

IANNTIAT, AVERAQ

ANNUAL AVERAGE SPOTPRICES NOMINAL DOLLARS PER TON

SIS TRV oy e P o

Northern Appalachia
-1.6%, 13000 BTU

$78.93

-1.8%,. 13000 BTU $77.37
-2.3%. 13000 ATY $75.05
Central Appalachia

-.7%, 12500 BTY $46.48 $80.24

-7%. 13000 BTU $49.60 $85.51

-1.0%. 12500BTU ' $44.33 $76.93
-1.5%. 12500 BTU $40.72 $59.21
Ohio

-4%. 12500 BTU $3g.19 $69.01
Hiifnols Basin

-3%. 11000 BTU (IL) $27.01 $35.91
-3%. 17000 BTU (KY) $28.91 $37.81
Powder River Basin

=.339%, 8400 BTU $8.36 $12.91
-.35%, 8800 BTU $9.85 $16.56
Uinta Bagin

-.5%, 11500 BTU $29.93 $38.165
Foreign Coal

-.7%. 12000 BTY $82.03 $105.40
-.8%, 11600 BTU $57.85 $98.30
Potroleum Coke

-6%/30 HGI, 14000 BTU $44.90 $59.59

ﬁmmmammm LY ey
$50.48 $41.14 $37.42 $37.73
$49.13 $40.28 $36.70 $37.11
$47.10 $39.00 $35.83 $36.17
$57.87 $654.38 $53.33 $54.89
$681.68 $57.98 $568.97 $58.60
$854.85 $50.03 3$46.04 $44.76
$39.79 $39.91 $40.82 $41.23
$42.54 $35.36 $32.24 $32.85
$32.47 $33.37 $35.44 $35.53
$34.28 $35.1a $37.15 $37.22
$10.88 $10.08 $9.98 $10.07
$12.30 $11.49 $11.88 $12.08
$28.99 $25.84 $24.86 $24.00
$85.52 $56.25 $52.13 $49.89
$61.13 $52.67 $48.81 $36.84
$48.09 $46.68 $39.89 $37.26
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$37.85
$37.30
$36.49

$66.50
$60.32
$44.18
$41.77

$33.14

$35.73
$37.43

$10.08
$12.22

$24.2¢6

$49.93
$47.02

$37.14

$37.96
$37.54
$36.89

$57.62
$61.50
$44.05
$42.44

$33.53

$36.05
$37.77

$10.06
$12.33

$24.59

$50.47
$47.62

$37.52

$38.34
$37.93
$37.32

$568.45
$62.39
$43.98
$43.20

$33.93

$36.39
$38.13

$10.11
$12.48

$24.93

$51.00
$48.25

$37.92

$38.78
338.39
$37.80

$59.48
$63.50
$44.65
$34.04

$34.39

$38.77
$38.52

$10.20
$12.67

$25.31

$51.55
$48.91

$38.35

$39.25 $39.67 $40.09
$38.86 $39.30 $39.74
$38.27 $38.74 $39.21
$60.89 $62.05 $63.50
$64.78 $66.25 $67.78
$45.46 $46.32 $47.12
$44.08 $45.71 $46.57
$34.83 $35.27 $35.72
$37.13 $37.61 $37.90
$38.89 $39.2a8 $3g.es
$10.40 $10.59 $10.76
$12.91 $13.15 $13.41
$25.68 $26.05 $26.43
$52.23 $52.93 $53.60
$49.57 $560.27 $50.96
$38.78 $39.25 '$39.72
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ANNUAL AVERAGE SPOT PRICES - REAL 2007 DOLLARS PER TON
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Northarn Appalachla )

~1.8%. 13000 8TU $46.69 $77.65 %48.83 $39.03 $34.a0 $34._41 $33.87 $33.33 $33.01 $32.75 $32.82 $32.28 $31.99
~1.8%., 13000 BTU $45.86 $76.12 $47.62 $38.22 $34.14 $33.84 $33.38 $32.95 $32.66 $32.42 $32.20 $31.95 $31.71
-2.3%, 13000 BTU $44.71 $73.83 $45.55 $37.01 $33.14 $32.99 $32.65 $32.39 $32.13 $31.92 $31.71 $31.49 $31.29
Central Appalachla

-.7%, 12500 BTU $46.26 %$78.94 $65.98 $51.60 $49.80 $50.05 $50.57 $50.568 $50.33 $60.,24 $60.29 $50.45 $50.66
-.7%, 13000 BTU $49.80 $84.12 $59.66 $56.02 $52.99 $53.44 $53.98 “$53,89 $53.72 $53.63 $53.69 $53.88 $54.08
-1.0%, 12500 BTU $44.33 $75.68 $52.86 $47.47 $42.82 $40.82 $39.54 $338.87 $37.87 $37.71 $37.87 $37.85 $37.60
~1.5%, 12500 BTU $40.72 $58.25 $38.48 $37.87 $37.97 $37.60 $37.38 $37.25 $37.20 $37.19 $37.17 $37.16 $37.18
Ghio

-4%, 12500 BTU $39.19 $67.89 $41.15 $33.55 $20.07 $29.95 $29.66 $29.45 $29.22 $28.04 $28.86 $28.68 $28.50
iliinols Basin

-3%, 11000 BTU (IL) $27.01 $35.33 $31.40 $31.66 $32.98 $32.40 $31.97 $31.68 $31.34 $31.05 $30.77 $30.49 $30.24
-3%, 11000 8TU (KY) $28.81 $37.20 $33.15 $33.38 $34.55 $33.94 $33.50 $33.1% $32.83 $32.53 $32.23 $31.93 $31.66
Powder Rivar Badn

-.33%, 8400 BTU $8.36 $12.70 $10.53 $9.56 $9.28 $8.18 $9.00 $8.83 $8.70 $8.61 $8.62 $8.61 $8.59
-.35%, 8800 HTU $9.85 $15,31 $11.88 $10.90 $17.02 $£11.01 $10.94 $10.83 $10.74 $10.70 $10.70 $10.69 $10.70
Uinta Basin

-.8%6, 11500 BTU $29.83 $37.54 $28.04 $24.23 $23,12 $21.89 $21.71 $21.59 $21.47 $21.38 $21.28 $21.17 $21.009
Foreign Coal: Colombla

~.7%, 12000 BTU $62.03 $103.69 $63.38 $53.37 $48.48 $45.49 $44.69 $44.31 $43.92 $43.84 $43.28 $43.03 $42.77

.8%. 11600 BTU $57.85 $96.71 $59.13 $49.88 $45.39 $42.71 $42 08 $31.80 $41.55 $41.31 $41.08 $40.87 %40.68
Petroleum Coke

696/30 HG!. 14000 BTU $44.90 $68.62 $46.51 $44.27 $37.19 $33.98 $33.24 $32.93 $32.65 $32.38 $32.14 $31.91 $31.69
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Northem Appalachia
=1.6%. 13000 BTU $40.55
-1.8%, 13000 BTU $40.23
-2.3%. 13000 BTU $39.74
Centrul Appalachia
7%, 12500 BTY $64.96
--7%, 13000 BTU 3$69.33
-1.0%. 12500 8TU $48.05
-1.5%, 12500 BTU $47.51
Ohio
-4%. 12500 BTU $36.22
Hfinols Basin
-3%. 17000 BTU (iL) $38.32
-39%. 11000 BTU (KY) $40.12
Powder River Basin
-.33%, 8400 8TU $10.97
-.35%, 8800 BTU $13.74
Uinta Basin
-.59%. 11800 BTU $26.85
Foraign Coal
-.7%, 12000 BTU $84.27
-.8%, 11800 BTU $51.69
PetroleunrCoke
-696/30 HGI, 14000 BTU $40.21

$41.14
$40.78
$40.24

$88.46
$70.95
$48.95
$48.41

$36.70

$38.74
$40.55

$11.11
$13.99

$27.26

$55.01
$62.44

$40.73'

$41.66
$41.30
$40.75

$67.96
$72.56
$49.89
$49.36

$37.18

$38.18
$40.98

$11.25
$14.22

$27.67

$55.80
$53.20

$41.28

$42.20
$41.84
$41.29

$69.60
$74.32
$50.88
$50.33

$37.68

$39.59
$41.42

$11.39
$14.48

$28.10

$56.62
$54.00

$41.88

3
b

$42.75
$42.38
$41.82

$71.22
$76.05
851.84
$51.32

$38.19

$40.02
$41.87

$11.51
$14.87

$28.53

$87.49
$84.84

$42.48

RS T b T

$43.32
$42.94
$42.38

© $72.95

$77.90
$52.86
$52.3¢

$38.72

' $40.47

$42.33

$11.65
$14.91

$28.98

$58.40
$56.73

$43.14

$43.51
$42.93

$74.75
$79.83
$53.83
$53.36

$39.24

$40.92
$42.79

$11.75
$18.12

$29.43

$59.38
$56.67

$43.85

$4a4.46
$44.07
$43.49

$78.56
$81.77
$54.91
$54.40

$39.77

$41.37
$43.25

$11.87
$15.35

$29.88

$60.40
$57.64

$44.60

$45.02
$44.63
$44.04

$78.41
$83.76
$55.94
$55.44

$40.29

$41.81
$43.70

$11.99
$15.58

$30.33

$61.44
$58.63

$45.37

Docket No. DE 11-250

Data Request TC01-02-SP02

Dated 1/11/13

Q-TC-002-SPQ2, Page 39 of 68

$46.58
$45.18
$44.58

$80.25
$85.74
$56.98
$58.48

$40.81

$42.24
$44.14

$12.09
$15.80

$30.78

$62.52
$59.66

$46.19

0PI eSS 2 R s T e ORI S
$43.89°

$46.17
$45.77
$45.17

$82.15
$87.77
$88.10
$57.60

$41.37

$42.71
$44.62

$12.24
$16.06

$31.26

$63.57
$60.67

$46.97

O
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Northern Appalachla .

-1.6%, 13000 BTYU $31.75 $31.62 $31.44 $31.28 $31.11 $30.94 $30.77 %$30.59 $30.41 $30.24 $30.08
-1.8%, 13000 BTU $31.50 $31.35 £$31.17 $31.01 $30.84 $30.67 $30.50 $30.33 $30.15 $29.97 $29 82
-2.3%, 13000 BTU $31.12 $30.94 $30.76 $30.60 $30.43 $30.27 $30.710 $29.93 $29.75 $29.68 $28.43
Central Appalachia

-.7%, 125Q0 BTU %$50.87 $51.09 $61.30 $51.59 $51.82 $52.10 $52.30 $52.68 $52.98 $53.24 $53.52
-.7%, 13000 BTU $54.30 $54.54 $54.77 $55.08 %55.34 $55.64 $655.98 $56.27 $56.59 $56.88 $57.18
-1.0%, 12500 8TU $37.62 $37.63 $37.66 %$37.69 $37.72 $37.76 $37.77 $37.78 $37.80 $37.80 $37.85
-1.5%, 12500 BTU $37.20 $37.22 $37.26 $37.30 $37.34 $37.39 $37.41 $37.43 $37.46 $37.47 $37.52
Ohlo

-49%, 12500 BTU $28.36 $28,21 $28.06 $27.93 $27.79 $27.65 $27.51 $27.37 $27.22 $27.07 $26.95
Hlinols Besin

-3%. 11000 BTU (IL) $30.01 $29.78 $29.56 $29.34 $29.12 $28.91 $28.69 $28.47 $28.25 $28.02 $27.82
-3%, 11000 BTU (KY) $31.42 $31.17 $30.83 $30.70 $30.46 $30.23 $30.00 $29.78 $29.52 $29.28 $29.07
Powder River Basn

-.33%, 8400 BTU $8.59 $8.54 $8.49 $8.44 $8.38 $8.32 $8.24 $8.17 $8.10 $8.02 $7.97
-.35%, 8800 BTU $10.76 $10.75 $10.74 $10.71 $10.67 $10.65 $10.60 $10.56 $10.53 $10.48 $10.498
Ulnta Basin

-.5%, 11500 BTU $21.03 $20.96 $20.89 $20.82 $20.76 $20.70 $20.63 $20.58 $20.49 $20.42 $20.36
Foreign Coal: Colombila

-.7%, 12000 BTU $42.50 $42.29 $42,12 $41.96 $41.83 $41.72 $41.63 $41.56 $41.51 $41.48 $41.41
-.8%, 11800 87U $40.48 $40.31 $40.16 $40.02 $39.81 $39.81 $39.73 $39.66 $39.61 $39.58 $39.52
Petroleum Coke

-696/30 HGI, 14000 87U $31.49 $31.31 $31.16 $31.02 $30.91 $3o0. a1 $30.74 $30.69 $30.68 $30.64 $30.60
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Maricer: Physical Physical Physical Physical Phyalcat Physical Physical Physical Physleal Physical
S02/mmant 12 1.6 23 16 2s 20-4.0 545 5.45 08 o8 0.9 8.6 5.7 5.7 14

Sutfur: w7 1.00% 1.0% 1.00% 1.80% 2.30% 200% L00% aan oasx 0.50% s.00% a00% <oo% 00%
BTU/E; 12,00 12,600 12500 12,000 13,000 13,000 11,000 11,000 8,400 8200 11,500 14490 14,000 14,000 11300

FOSMne | FOOMna  FOBMhe | FoBMns oM | FoBMRe FORT FOBT FOBT FOB Mne

$57.05 $43.32° |7 327.80 s26.95 ] 51600 520,00 ) $38.45 ¥19.87 $37.67 $31.30 S4T.41

$55.62 $48.55 $55 95 $49.98 342.23 $27.36 $26.45 $34.10 $18.15 $30.55 $24.83 $28.12 $32.88 $44.83

$54.27 549,03 563.68 347,88 $30.75 $26.85 $20.80 $12.50 $14.90 $38.35 330.28 $30.39 532,68 345,84

352.88 547.32 $52.89 $47.63 540.14 $28.75 $28.75 $11.15 $14.25 $38.25 $34.25 $33.57 334,25 350.09

$51.82 548.48 $51.19 340,39 $35.70 $26.40 328.45 $10.75 $13.78 $37.90 536.30 $37.83 $36.38 54772

£30.73 544.98 349.75 545.80 $39,30 $26.45 $26.50 $10.00 $12.85 $36.70 539,70 $43.77 $38.74 548.84

$49.79 $44.21 $46.83 544,36 $38.06 $26.10 $28.20 $8.95 $11.45 $36.00 $41.30 $44.45 $40.82 $47.67

349.95 $44.11 $47.51 $43.81 $38.31 £28,70 $28.60 38,25 31045 $35.45 $36,10 Sa3.609 $43,09 $49.73

$49.32 $43.96 345,35 544,26 $39.35 £27.10 528,18 $7.40 58 65 $38,08 $38.55 $43.32 844,45 Sa4.88

$47.81 843,75 843,12 $43 a1 539.75 $27,45 $28.45 $1.80 $9.45 $38.00 $38.35 $43.91 541,64 $45.13

546.77 $43.19 $40.82 $42.92 539.50 $21.70 $29.70 $7.80 $9.80 $34.95 $36.05 $38,78 $38.78 s45.93

$44.71 $40.93 $41.89 $41.98 $38.18 $27.65 52960 57.30 $9.15 $34,45 $38.55 $43.09 540.37 546.44

$40.56 $36.90 539.55 344,08 $41.70 £25.60 $28.50 $7.15 $8.85 $34.20 $43.18 $51.35 $48.09 $48.16

$38.20 $34.00 $40,72 s44.25 S42.18 $20.90 $28.80 $7.38 58.95 333,56 344,00 $62.45 $47.63 $47.57

$35.60 $35.65 $41.07 543.70 $41.95 $27.05 520.00 $7.05 £8,80 $33.50 $44.61 $52.83 $48.76 $48.22

$41.70 338.00 341,88 $45.05 $42.40 $28.65 528.85 57.00 $8.45 33.55 548,38 $52.80 $49.10 $46.80

$43.00 $34.90 $43.97 344,35 $42.35 $28.85 328.55 57.45 $8.85 $33.50 $48.13 $53,13 $49.94 $46.22

342.90 $39.75 $46,63 $44.85 543.05 $26.20 $28.15 $86.00 $9.50 $30.45 $48.53 $53.18 350 58 $51.98

$43.50 $40.20 $43.88 548,35 $44.35 $26.85 $28.50 $8.50 $10.05 $27.85 548.53 $53.18 $51.14 $53,19

543.55 $40.05 $43.08 548,68 $44.70 521.10 528.90 59.05 %10 65 $20.45 $44,79 $48.28 $51.44 354,78

£43.80 $40.25 544.13 $48.80 543.85 $27.05 $28.90 $8.20 $10.70 $26,85 541,62 346.55 $51.65 $56.53

548.55 344,70 $46.87 548,75 $48.85 $27.65 $249.55 39.45 $10.90 520,50 342.07 $46.38 851,28 585,88

$52,15 54B.10 $51.82 $48.50 $48.00 $27.085 529.80 $9.80 $11.08 526.10 sa2.07 $46.55 366.02 $82.33

$54.10 $51.15 $53.65 $55.05 $53.55 327.50 $20.45 $10.30 $11.85 526,30 $44.57 $48.42 $60.33 $80.75

258,85 3§6.75 582.98 $62.80 $60.30 526.05 $29.08 $10.65 $12.40 $20.85 $40.95 $51.48 $62.78 392,19

$74.45 565.95 $82.50 974,30 $71.20 £31.95 $33.85 $11.85 $14.30 335.50 355,11 $59.93 $65.09 $105.60

$78.30 $73.45 $76.85 $82.45 $79.80 535.15 $37,10 $12.10 $14.50 $38.78 356,98 $66.40 $71.56 $102.17

$84.25 $78.55 $89.65 $102.10 396.20 $43.10 $45.10 $11.85 514,40 $42.35 $59.10 570,98 $74.84 $100.33

$99.40 $91.30 $104.85 | $105.25  si01.50 $45.25 $61.25 511.80 $14,10 $51.90 564.68 $79,29 $100.52 | 311238

311500  $106.25  $119.5¢ | $113.15  s108.40 553,00 $54.95 s11.18 $13.25 566.85 $74.15 $84.82 $113.67 | s130.07

5158.45  $148.95  $187.36 | s158.78 $152.83 $56.00 $60.85 $10.60 $12.40 $61.40 $98,79 $113.04  35135.84 | $173.45

316408 $153.33 317280 [ $186.73  siemes $69.65 $61.45 $11.05 51275 362,10 $103.69  $120.04  $14289 | $175.08

316834 $5157.24  s178.67 | 318809  ste3.00 $60.05 351.90 $11.80 s13.20 $82.85 SI08.38 512486 314746 | $783.34

317052 s159.22  $178.08 | $3171.37  s1e542 $60.20 $82.10 511.80 $13,58 383.40 S110.57  $122.32  $149.72 | sies.s2

3169.02  $187.57  $177.25 | sGe.67  y183.87 360.50 $82.35 $11.80 $13.80 362.90 511133 $128.18 315053 | s1Be.02

Dec 5189.76 516703 $155.43  s17208 | ster.s3  sign.en 360,75 362.50 $12,05 $13.80 $61.25 S111.58  $128.08 315088 | s182.09
Jan2008 { 516779  5164.89 315318 s1mg.5e $185.19 $150.79 360.75 562.55 512,18 313.50 $61.00 $11.95  5127.85 315130 | s$179.89
Feb 316543 316288 $15043 316457 | s162.98  $137.33 $60.25 $62.05 $12.30 $13.70 389.85 $112.76 312876 3515216 | s177.58
Mar $162.40  $159.50  5147.05  $180.55 | sisap 39 54,20 $59.80 $61.65 $12.00 $13.35 $56.45 510575 $121.85  s$14525 | $174.50
Apr 316578 515283 5140.08 315244 | 315253 $147.48 $58.85 360,70 $11.80 $13.20 $52.70 $94.99 $11.19 513454 | s1a7.83
Moy 514001 513691  $123.87 313447 | 513851 s191.87 £58.60 $56.50 $11.50 £12.95 $49.78 $70.680 386.00 $119.50 | $151.1
Jun T84 511484 510144 511187 | $114.19 310024 $53.70 355.55 $11.20 512,60 $45.95 $65.73 $81.53 $105.73 | s$120.6¢
Jul $107.73  $104.48  sg1.38 5102.71 | s103.88 389,03 550.45 $52.25 $10.85 $12.20 $47.30 $59.62 $75.02 399.77 $119.48
Aug $102.66 $99,31 $86.28 $97.84 398,56 $83.81 542,20 $49.95 $10.55 311.85 $45.65 559.41 $74.31 $99.76 $114.31
Sep $86.71 $86.31 583.45 $94.17 385.41 $20.78 544,85 $48.40 $10.05 $11.40 $42.80 $60.1§ $74.55 $10035 | s111.31
ox $96.27 $92.77 $B0.27 $91.45 $91.72 $87.12 $42.10 $43,90 $9.30 $10.80 £39.90 360.47 s74.27 $100.57 | s107.77

Nov $52.20 $88.60 $76.40 $89.24 $87.25 382.90 $39.95 541,75 3815 510.65 $38.35 $60.28 $73.38 5100.26 | $101.60
Dec $8E.99 583.20 $71.49 $84.05 581.84 $71.5¢ $1.30 $39.05 $9.55 $10.95 $33,45 $39.22 $71.82 $96.82 398,29
Jan2010 | sg2.1s $78.35 566.75 579.35 576.40 37285 $38.50 $37.30 59,75 $11.30 331,80 $58.18 $70.28 $92.28 $83.35
Fab $78.39 $74.49 $62.94 $74.83 §72.8 $68B.598 $35.20 $37.00 $9.90 $11.30 $31.50 $57.63 $690.33 $88.78 $B9.49
Mar $73.73 $60.73 $58.63 $89.33 $66.93 $63.73 $34.45 $38.30 39,05 $11.20 $20.50 558,32 $87.32 $84.97 $84.73
Apr $68.61 $84.51 $53.86 $63.46 $61.31 $58.36 $33.40 835,25 $9.70 $11.10 §27.88 334.50 $64.90 $80.05 $78.51
Mey $63.39 359.39 $49.34 $52.85 $55.74 $53.04 $32,89 $34.75 $9.55 §11.00 $26.00 $32.52 $62.32 575,07 $74.38
Jum $50.74 35544 545.54 $55.52 351,18 348.79 $33.20 $35.085 £9.85 $11.25 $25.40 $51,20 $59.80 $70.75 $70.44
Jul $69.50 $55.10 $44.80 $55.64 $30.40 $48.20 $332,80 $35.40 $10.20 $11.55 $25.60 $49.37 $57.17 $65.92 $66.04
Aug 380,40 $55.90 $45.90 $56.85 $50.60 $48.70 $34.20 $38.95 $10.80 512,10 325.80 548.08 $54.80 $63.25 $62.55
Sep $%8.35 56375 544,40 $53.70 $48,20 $48.35 $34.00 $36.75 $10.50 s11.88 $25.50 346.09 $53.09 $61.04 $58.42
Oct $86.20 $51.50 542,25 350.44 345,75 563.85 533,75 $35.55 $10.20 $11.70 $26.30 $44.07 $51.32 350,67 $54.43
Nov $54.10 $49.30 $40.85 543.24 $43.25 541.40 $33,60 $35.40 $10.25 $1.75 $25.30 s42.18 $49.48 $34.88 $50.80
Dec $53.55 346.85 $40.30 $49.01 $€2.30 $40.50 $33.40 $35.15 $10.40 $71.60 $25.35 340.14 $47.38 $51.34 $47.17
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COAL MONTHLY SPREADSHEET

JD Energy, Inc.
Juty 2nd, 2008
PRODUCTION
TOTAL PRODUCTION (billians af Tona)
Q1 22 a3 a4
2006 2891 °  292.4 289.0 201.4 1,162.7 2,78%
2007 285.9 2036 ‘205.8 28a.3 1,145.8 -1.48%
2008 289.1 288,5 2851 250.9 1,163.6 1.58%
2009 291.5 285.5 2889 291.0 1.158.7 -0.42%
APPALACHIAN PRODUCTION
21 Q2 o4 Teta! 2% Chonge
2008 103.5 100.3 94.3 83.8 asg -1.38%
2007 8.5 95.5 614 91.4 371.8 -3.59%
igos 97.8 99.2 98.8 95.8 391.4 3.80%
2009 95.8 93.5 84.3 95.2 379.4 -3.09%
INTERIOR PRODUCTION
o1 o2z Q3 o4 Jotal 2 Changa
2006 7.6 38.8 3s.8 38.2 151.4 1.50%
2007 38.0 38.3 38.9 355 148.7 -3.10%
2008 35.5 39.4 39.2 389 153,0 4.28%
2009 3.6 kYA 38.6 a7 153.8 0.48%
WESTERN PRODUCTION
Q1 22 o3 a4 Total 26 Chanea
2006 148.0 155.3 158.8 158.4 B15.4 5.89%
2007 148.4 153.8 157.4 1814 521.0 0.25%
2008 156.8 149.8 157.3 156.2 816.2 -0.30%,
2008 157.3 154.1 157.0 187.1 625.6 2,04%)
DEMAND
MiTlons of Tons
. 2004 2005 29089 2007 2008
Elee Powar 10135 10308 1021.2 1039.2 1045.4
Industrial 53.0 52,7 515 50.3 525
Coke Piants 23.7 2.4 23.0 227 22,7
Resident/Com. 43 %3 a3 a8 41
Totsl Domestic 1,084.3 1.1106 7.088.4 1,916,1 1.124.7
+Exports 48.0 49.9 49.6 59.2 85.1
-Impons 27.3 10.5 382 28.3 ny
Stock Changn -118 9.7 42,8 2.8 -14.4
Production 1112 1.131.5 1,182.7 1,145 6 1,163.8
Discrepancy -B.5 111 -7.3 4.1 0.0

NOTE: Both Production and Damand numbers exchice wasts tosl; Electric Power consumption data inciudes
electricty generntion from s}l sectors ncluding the olectric, industrial and commerical sactors. Mor-
wlagtriclty output from both the slectricty end industrial sectors oru includsd under tha Industrial categary,
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QCF (QUARTERLY COAL
FORECAST) - 200804

. August 2008

ANNUAL AVERAGE SPOT PRICES - NOMINAL DOLLARS PER TON

Yeur: AT g d

Nortern Apzalachia

~1.8%, 13000 BTU $26.89 33104 38027  g844z  $4582  $4E81 10929 $10038 35606  $41.01
=1.8%. 13000 BTU 325.00 $23.49 $22.51 $22,89 $23.50 s2z.12 $29,07 $38.46 $29.30 $29.83 $48.89 $62.23 $43.41 sa5.4a5 $107.07 $88.48 $55.08 $40.30
~2.3%, 13000 BTV $22.40 82172 $21.48 $20.71 $21.26 S21.79 322 B4 $20.88 522.08 $35.89 $27.561 328.97 $47.91 $49.8¢ $38.80 $44.71 $103.76 $95.54 353.54 $39.25
Céntral Appajechia .

- 7%, 12500 BTU 82431 $26.02 $26.76 $24.80 $20.01 33546 $25.97 524,60 S24.80 %42.09 2920 $34.27 $58.62 361,87 $65.91 346.40 $108.30 $T04.04 384.73 886.a8
=796, 13000 BTY $28.08 $27.54 $28.31 $26.80 $2E.80 825.25 32877 82518 $26.42 450.08 $31.07 $30.49 $62.42 $66.01 $59.56 349.50 511641 $111,80 $89.02 $80.74
-1.0Q%. 12500 BTU $21.04 $24.01 8242z 822,84 824.41 $24,02 824.24 5z3z9 323.45 844,09 827.28 332,04 $38.03 857.49 $80.7% 544.33 $105.29 $701.83 $60.38 548,01
-1.5%, 12500 8TU $21.54 22082 $22.70 $21.72 $22.73 $2.08 $2s.3y s22.07 $21.72 $38.60 s24.19 $28.19 $49.92 853%.18 $4ax.49 540.72 se2.27 589.16 $50.33 $43.51
ono .

-4%, 12500 8TU 819.78 $21.50 $20.83 $718.38 $18.25 $18.34 $18.08 $18.41 $19.88 $26.44 $20.72 $23.01 $83.28 sasse 83265 83819 =4 378.23 34838 $356.60
iRirrols Basln

=39, 11000 BYU (L) $1a.93 $Z21.68 $19.05 318,58 $12.71 $18.10 $18.26 $17.44 $16.83 $24.63 $19.71 $146.61 $28.12 $27.84 $27.01 827.01 380,78 §54.48 $an.12 $34.89
-3%. 11000 BTU (XY} $20.03 $22.78 $20.058 s1a.10 518.29 520.28 319.50 s1g.a1 $17.87 $29.93 $21.34 $22.09 $29.18 32082 $20.00 $28.91 $52 88 $58.29 339,93 $38.70
Poyrcer River Basin

33%, 8400 8TU s2s58 £3.2 $4.34 $3.40 ¥3.09 $3.13 $3.38 $3.48 $3.43 $7.58 84.74 $8.13 $5.23 $7.96 $10.17 $8.36 $1.77 37189 511.08 $11.13

-.35%, 8800 BTU $4.58 $4.64 $5.08 $4.a8 $4.171 $4.209 34.45 $4.42 $¢38 39.34 3588 $B6.21 $6.26 $10.09 $1274 $9.85 $T3.78 313,40 312650 $12.87
Uints Baxin

~5%. 11500 8TY 518.79 $16.35 $13.64 s$14.08 s12.68 81518 s18.09 $14.96 $13.55 320.08 $18.96 $17.13 320,82 $39.11 $38.75 $29.93 $59.78 $54.61 s27.08 $25.88
Forelgn Coal

=.7%6, 12000 BTU s28.74 $26.45 $28.05 $34.31 $32.7¢ $31.71 $29.31 $28.35 $27.89 $36.37 $27.70 $33.43 $59.18 $50.12 360.53 $62.03 $125.45 $116.01 $76.58 554.42
-8%. 11600 RTY sze.81 $28.70 $24.09 $26.78 $32.94 $26.04 331,41 355.40 $49.90 $57.22 $57.86 $117.00 $107.30 3$71.56 SB0.95
Petroloum Core

-8%/20 HGI, 14000 81U 318,42 31256 1822 $19.39 $3.52 $1.71 so.g8 31273 3887 $13.03 31127 $17.50 $34.7¢ $44.90 sge.62 3$88.65 $80.02 $40.71
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QCF (QUARTERLY COAL

ANNUAL AVERAGE SPOT PRICES - REAL 2008 DQLLARS PER TON
BNz SR P
v, :

Nortiiern Appalackia

~1.8%, 13000 BTU

-1.8%, 13000 BTy

~2.3%, 13000 BTU

Centraf Appalachis

= 7%, 12500 BTU $34.35 33595 $36.18 $32.96 $33.84 £32.58 $32 88 $30.57 $30.40 $58.15 $34.22 $38.13 $65.39 868,97 $58.57 347.47 $308.30 $102.90 262.23 $53.57
-.7%, 13000 BTU $36.85 $is8,09 338.30 3528 333.57 $32.32 $32.81 331.38 332.28 $50.99 8306.47 sa1.80 $86.63 7123 3682.40 £50.52 F116.81 $10%2.68 56830 $87.23
-1.0%, 12500 BTV 431.01 $34.17 33276 $30.28 $31.72 830.76 $30.69 sze.07 $28.a04 $52.58 £31.94 $30.77 88139 S82,12 $53.12 845.24 3105.29 $88.75 $58.08 545,24
=1.5%, 12600 BTU $30.44 $31.07 $30.70 s28.7% s20.58 $29.50 $20.64 32784 $26.52 345,91 $20.35 333.50 $556.60 $57.47 83785 $41.55 $83.27 38835 $48.38 %41.00
Ohla

~4%, 12500 8T s527.97 mJ? $28.17 824,38 $23.76 $23.47 $22.8% s22497 $23.06 $31.53 $2¢29 326.41 $37.10 $28.77 $34.09 $39.88 S81.14 $76.63 34649 $33.55
Hirole Aasin

-3%. 11000 BTV (iL) 328,78 226,94 $26.38 S22.48 $23.05 $23,17 323.10 $21.76 820,56 $29.37 $23.10 322,61 $29.14 $20.76 $28.20 827.88 $380.75 $53.37 $38.85 $3a.87
-3%, 11000 BTU (KY) 328,30 531.46 $20.34 $24.00 $25.10 $25.92 §28.19 529.47 sat.se 335.88 $27.35 $25.33 332,55 $32.22 $30.44 $28.50 $52.65 $56.14 $28.38 $34.88
Fowdar River Basin 4 .

-.33%. 9400 8TU SB8.08 24,47 $S.87 $4.77 84.02 $4.00 $4.24 $4.30 $4.18 $9.03 $5.8% 35.88 $5.83 $8.60 $10.a8 $a.s3 s1.77 $11.75 $10.88 3$10.48
-.369%. 8800 BYY 58.47 35.41 $6.87 $8.20 25.36 $6.48 3353 $6.652 $5.34 $11.13 $B.Ba $7.13 se.98 $30.00 $13.34 310,05 378 1312 31201 $12.22
Uthea Basin

-.8%, 11500 8TV $27.97 8268.23 318,46 310.83 317.06 $19.42 $18.10 $17.67 316,30 $2382 $19.47 $19.68 $29.92 $38.77 33267 530,54 $59.78 383,650 $28.03 $24.20
7%, 12000 BTY 340,61 $36.54 $37.0% 545.49 s$42.63 340.59 337.10 $32.88 $34.08 342.18 $32.40 $28 3y 360.02 $64.18 362.93 $83.20 £$1258.45 3$112.67 $73.63 251,27
-8%, 11800 BTU 3$37.90 $33.80 008 s31.48 s30.28 230,51 $30.08 $61.20 sso.c8 340.47 $59.03 311200 . $108 17 $608.80 $48.01
Patroleum Coke

~B%/30 HGI. 14000 BTY 520.8€ $16.84 237 $24.82 84.45 $2.13 $12.19 $18.18 %10.04 Ste.05 3$12.58 $18.91 $38.41 545892 $66.62 857,46 $45.09 33836
IMPLICIT PRICE -
DEFLATOR (BDP} 85,40 88.39 80.27 9210 93.85 8541 06.47 87.88 100.00 102.40 104.19 108,40 109.46 113.00 118,57 118.88 12211 124.65 127.01 128.58

% Chanpo 271% 2.30% 2.12% 204% 1.89% 1.679% 1.11% 1.44% 2.18% 2.40% 1.75% 2.13% 2871% 3.23% 3,78% 2.88% 2.04% 2.08% 1.89% 2.03%
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QCF (QUARTERLY COAL
FORECAST) - 200804
D

ino.

August 2008

Nerthen Appahichis

-1.8%. 13000 8TY $24.13 $24.08 $26.27 $24 .93 32076 828.78

«1.8%. 13000 8TU $22.18 32210 $20.29 $22.10 S2238 $22.20 32240

«2.2%. 3000 87U 32096 szo.a7 $21.81 $20.91 $21.21 $21.11 1. $21,5% $10.73 $19.92 $21.46 $21.11 %2086
Cantrat

-.7%. 12600 ETU $24.95 $24.70 $28.71 $24.50 s26.88 $26.97 227,17 824.55 $24.50 $25.50 s$25.66 525,27 $26.28 $26.71 525.91 s24.14 s28.80 s24.04 323.54 sz338
-7%. 13000 8TU $28.49 $28.23 $25 80 $24.30 s26.85 $26.75 326.95 $24,36 $24.30 $25.40 $25.43 338.07 $26.07 $26.50 $25.70 3S23.98 825.48 $25.60 $24.08 $24.78
~1.0%, 13800 BTU $22.82 $22.81 524,11 $23.54 $24.90 $26.10 $25.21 929.89 $23.33 S$23.80 $24.08 $21.33 S24.48 £25.10 $24.22 $23.13 $22.82 s$22.81 £$22.34 82219
-1.9%, 12800 8TJ $21.09 ST146 s22.50 $21.88 $23.44 823.44 $23.84 $23.13 522,40 3$23.13 $23.18 $22.81 $23.32 $24.01 $23.13 82203 s2hr.92 s21.30 $20.738 $20.03
Ohlo "

~4%. 12500 8TU 31936 1828 81825 %18.20 $128.20 $1m.28 §78.40 $18.20 510.35 £19.30 $10.30 $I8.10 $18.10 $17.70 31833 $18.00 $18.40 $18.90 318,00 $18.25
Ilinols Basln .

-3%. 11000 BTU (iL) $18.70 $ 16685 s 1780 s 9738 $ 1800 § 1800 $18.00 318.00 S18.98 318.25 $18.28 $17.68 $ 1820 $ 1880 s1a.10 $17:50 $17.18 $17.00 $16.78 816.70
-3%. 17000 BTU (XY) $17.80 $ 1810 3 1@ § 1850 3 1990 s z20.00 $21.00 $20.05 $20.00 $10.05 $20.08 318,35 $ 20,00 $ 20.20 $18.78 $16.00 s18.48 $18.05 s17.20 16,95
FPowder River Basin

-33%, 8400 81U $3.40 $3.30 3320 $3.18 $3.00 $3.00 $3.00 $3.00 $3.20 .30 $2.62 $3.38 $3.18 £3.27 $3as 83.45 $3.47 32,80 33.40 83.20
-35%, BBOO BTU $4.45 $4.40 $8.28 $4,20 %4.00 $4.00 $4.0a 84.08 $4.80 S¢.00 $4.80 $4.45 %420 3484 $4.38 $4.45 440 $4.45 $4.40 3420
Uinte Basin 3

-5%, 11500 BTU $74.20 $14.00 $13%.50 $13.20 $13.680 $14.00 S314.40 81308 sts8.as $15.60 $1s5.28 318.20 $ 1890 S 1430 $14.88 $14.40 $14.10 S13sg 312,78 $12.80
Fareign Coal

--7%. 12000 ATY $34.20 $34.50 333.86 §32.16 $32.00 $33.28 $a2.90 232,40 30.9% $30.00 $20.20 329.00 $30.15 $28.30 28.40 $28.00 $24.80 $24.40 325.00 $27.25
8%, 11600 BTU $31.54 $I0.51 $28.69 27.7 s28.81 s28.08 $27.99 $26.13 $25.63 $24.83 $23.34 $22.75 $24,13 $26.21
Petroleun Coke

-8%5/30 HGI, 14000 8TU 81028 $1.79 $15.88 $17.24 318,35 $20.41 $21.47 $21.02 $19.at 81527 £2.41

33.92 $1.36 $1.36 $1.38 3136 8138 32,76 $5.68 $5.73
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QCF (QUARTERLY COAL
FORECAST) - 200804
JOE

ANNUAL A
SR

=1.0%, 12500 BTU
-1.5%. 12500 BTY

Ohio
4%, 12500 BRU

linaix Basin
=395, 11000 BTU (L)
=395, 11000 BTV {KY}

Powder Rivar Basin
=33%, 8400 BTU
«35%, 8800 BTU

Unte Basin
~6%, 11500 BTV
Forelgn Cont

-.7%, 12000 BTU
6%, 11800 BTU

FPevolaun Coke
4%6/30 HGI, 14000 BTU

$89.58
$48.21
S44.88
$35.32

$38.08
28,91

310.78
s1277

$24.84

$50.48
847 40

338.37

$35.88

335,32
$37.20

$10.61
s12.s8

$385.00

348,17
$45.30

534.68

382 60

$48.1

$30.07

$35.87
$37.81

$10.52
31278

$26.40

$49.72
$46.91

$3I5.07

sef2s

$40.84
$40,24

$65.03
$48.20
647.33

$6.57

$38.02
F2a 0z

$10.80
$1298

$25.78

$50.28
547.52

$365.47

se3 3g
847.88
$46.91

237.13

$38.40
3845

310.89
213.74

$50.75
$40.18

3358.89

5368.79
338.99

510.93
31341

326,61

$51.41
s4a.79

364.68
342,70
$47.54
33843

53722
$89.38

57114
$13.67

$a7.08

852.10
S49.48

$38.82

S37.74
$30.96

$11.3a
$14.01

£27.87

88282
$50.22

$37.38

$38.31
S40.58

s11.63
S14.32

$28.11

553,55
$61.00

837492

$38.80
34114

S12.02
S81s4.88

$28.62

$54.31
551.77

330,48

£35.28
s4¢1.88

$1239
$16.33

529,12

$58.12
$52 85

339.03

$47.37
sqa8.u6
$48,24

$73.91
$78.91

$53.45

33879
$42.26

31262
315.66

$20.688

35096
$53.37

$39.84

$48.20
847.78%
347,15

876,11
355.29
38484

Se3.04

$40.29
342,77

532,82
$15.688

830.18

ssa.82
$54.21

$79.24
$84.63
$57.41
$66.00

S43.78

$40.70
S432.28

$13.02
si16.28

$30.686

$47.70
$55.08

840.9¢

s58.80
$44.50

541,16
343.81

313.22
S18.57

$a1.18

358,63
S6B.95

$41.08

$86.18
s90.98
$61.08
$60.53

$45.39

$41.87
$44.38

313 45
Bl K]

$31.73
359.83
386,91

342,46
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$87.81
$03.81
$62.64
sez.on

84214
$44.92

$13.60
$17.22

52.27

Sea.67
$57.80

$43.28

$42.60
$45.44

312,87
$17.54

561,73
$68.91

344.13

$43.07
$48.97

914.08
31147

$82.77
$59.50

$44.06

AS



QCF (QUARTERLY COAL
FORECAST) - 200804

=1.0%. 12500 BTU
+1.5%, 123500 8TU
ONo

=496, 12500 BTV
linols Basia

3%, 13000 BTV (/L)
~3%. 110002 BTV (KN

Uinta Bosin
~5%. 11500 BTY

Fareign Coat:

-. 7%, 12000 BTU

~.89%. 11600 BTU
Petrofeum Caka

~6%/30 HG!, 14000 BTU

IMPUCIT PRICE
OEFLATOR [GDP)
% Change

$36.01

$84.08
388.89

$41.22

$32.37
$34.08

$9.85
1178

S22.74

$48.658
$43.74

$33.58

132.33
211%

$56.16
343,15
$41.08
$32.26

5$31.95
$33.88

$9.59
$11.53

saz.e2

$44.49
841,89

134,88
2.00%

34091

$32.00

$31.85

$32.37

$9.34
T34

322,54

$44.71
341,82

331,12

137.63
1.87%

33138
1308

$9.23
$11.27

$22.45

343.72
$41.38

$30.87

140.28
1.83%

254.11
$52.79
S40.84
$40.07

$31.72

s831.09
$32.84

$9.13
$11.22

22,38

$43.34
$41.12

330,85

142.87
181%

383,45
$57.08
84008
$39.62

331,65

S30 8¢
$32,60

$8.18
$11.24

$43.09
s40.80

830.45

145.68
1.80%

s63.08

$39.09

$30.81
$32.38

$9.16
124

$42.84
840,69

33027

148.51
1.84%

$34.69

£63.45
357.05
$38.68
3821

$31.89

$30.4%
$32.21

39.18
$11.20

$22.22

$42.68
$40.48

$30.11

1851.47
1.98%

830.27
$32.08

398.19
S11.38

22

$42.31
$40.30

$29.96

$31.58

$30.07
s31.88

38.32
£11.63

$22.19

$42.70
$40.13

$29.89
83171

89.42
311,80

322.95

44193
$39.98

329.69

160.52
1.89%

$20.71
$31.54

$6.42
$11.99

$22.14

S41.78
$39.85

$28.59

183.56
1.88%

$20.50
8531.38

£8.40
311,70

s22.10

$41.84
33873

320,53

164.61
1.87%

$57.04

s41.32
$40.92

$31.61

$28.29
31,15

39.37
3711.70

s22.07

3$41.53
$39.63

$20.48

169.85
1.683%

$42.07
$41.67

$29.10
s30.86

$9.38
$11.71

$22.04

$41.44
$39.55

329.46

172.78
183%

$28.01
£30.78

$9.33
s11.72

$22 01

$41.38
$30.48

$29.48

178.00
ar%

328,70
$30.58

$9.30
173

s21.88

341,33
33044

$29.48

179.27
1.86%
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380.48
$84.62
$42.93
342.57

$28.48
33039

$6.27
31173

$£1.20
£38.40

29.52

182.66
1.83%

$61.12
»$65.30
$43.22
Saz8s

3141

*28.29
$30.20

3$9.25
11748

$21.90

$41.23
$39.35

$29.52

185.90
1.83%
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Northern Appaichls

-1.89%, 13000 BTY $20.12 522 88 saz238 Sa3 81 . $27.70 $28.20 $30.88 £31.87 $33.50 S41.24 $46.53 ss2.70 s81.62 $6a.60 $54.2¢ 85391 $52,06
-1.8%, 13000 BTU s23.98 324.88 3191 $41.26 Sa2.81 $41.85 $38.32 s283e s28.08 $26,73 $27.01 s29.06 530,41 $32,23 $40.04 $44.48 851.30 $59.78 $55.15 95233 $51.62 $49.91
-2,3%. 13000 BTU §22.85 32389 82839 $37.07 $30.40 $38.11 $31.57 $20.61 $26.66 $28.18 $2582 $28.30 $29.34 $31.03 $38,12 $43.84 $50.32 3233 $52.88 $40.48 247.94 545385
Cantral I

=.7%6, 12500 BYU 524,86 $28.02 £$46.72 $81.11 840.19 54133 330,15 927.67 22923 829,74 3$32.30 $24.02 833.87 336.84 $49.62 $86.78 38295 $85.18 $62.35 s8s.07 $50.28 se2.08
-.7%. 13000 BTU 528.17 $29.77 $4D.68 $64.33 $82.31 %$43.83 $32.07 $29.43 $31.12 $31.65 $34.43 538.27 538.07 $39.24 $52.R4 $80.43 $67.05 568.37 $66.41 $67.18 $64.32 $8&.12
«1.0%, 12500 BT 822.82 526.35 $43.07 $48.66 $46.99 $38.78 $28.18 $25.84 52724 $27.66 $209.43 31,77 $31.93 33506 547,99 $54.0a $88.30 $59.78 $67.71 $868.20 3£8.23 S$8a.871
“1.5%, 12500 8TY $21.04 $24.40 $34.68 $43.65 $41.18 334.53 $24.22 82286 $24.53 $26.16 $260.83 s28.88 s2n.968 332,03 $44.34 $49.69 $53.08 852,81 $52.50 $64.80 362.78 5160
ONo +

-4%. 12500 BTU 3$18.75 $79.85 $23.95 $26.a6 $27.88 $27.10 82234 82015 $20.45 $190.88 $21.40 82295 $23.35 324.38 $28.08 s2a.78 $35.38 $40.77 $36.73 $35.108 S35 78 335,88
iNinols Basin

-3%, 11000 BYU (1) 818.80 $12.05 $22.05 $25.38 $28.66 $26.45 $21.90 s18.80 318,50 $18.88 s18.a0 $18.585 s19.80 $20.80 32255 $25.07 $28 50 $30.08 $27.32 S2722 $27.75 $77.38
-3%, 171000 BTU (KY) $17.48 S18.458 824.30 $31.45 $32.10 s31.85 $21.80 $22.40 $21.50 82148 $21.45 $2188 $22.10 32204 824.95 32806 $20.60 83s.20 $30.03 $28.28 $29.83 $30.15
Powtiar Rivar Baxin

-.33%, 8400 BTV 53.40 s3.70 se2s s10.85 $7.08 $6.358 s4.65 34.70 s4.65 3495 $5.00 $4.80 $8.25 3548 SESS 85.43 $5.00 [7%-%] $5.18 $6.35 $7.72 $12.57
-.36%, 8800 5TU 54.38 84.85 $7.50 312,75 $3.70 $8.00 $8.86 85,78 35.75 $6.05 $6.00 35.80 $8.30 $8.68 88.88 $68.,43 $8.02 $6.02 $68.33 $7.98 $10.09 $18.00
Wnts Basln :

-.5%, 11500 87U $13.30 814.85 310.05 336,86 520.68 S20.80 $10.40 %1830 $16.85 st16.68 $16.18 918.80 817,18 518.30 $22.42 325,05 520.42 $29.80 528.88 $at.12 $34.02 $37.50
Fartigm Coal

-.7%, 12000 BTU s27.856 30,45 $36.10 33690  $36.86  s$3262  $20.81 $27.64 s25.08 s2a38 28,56 s208.04 $385.00  $42.12 34823 354,39 86850 387,62 $67.04 $40.08 $51.02 41,84
-8%, 11600 BTY $25.83 s$2a20 332.80 $34.32 $34.37 330,62 $27.98 32895 $23,87 $20.83 $268.803 328.40 $32.86 $38.85 34328 $50.97 3$85.08 383.25 35392 $45.94 $40.87 $39.17
Fetroleum Coka

*6%/30 HG!, 14000 BTU £8.83 5$79.78 $18.11 $14.82 $9.95 $8.2«4 87.44 $5.70 3797 $13.08 $20.35 $14.653

$8.52 3a.71 $6.60 £8.408 $14.71 $20.48 822.7¢ 31125 ®12.02 sz1.99



QCF (QUARTERLY COAL
FORECAST) - 200804

3D Energ. Ing,

August 2008

Ry

Northarn Appatechis
-1.6%, 13000 BYU
-1.8%, 13000 BTU
—23%, 13000 8YU

-1.0%, 12500 8Ty
~1.5%, 12500 67U

Ohla
~4%. 12500 87U

Minots Basln
~3%, 17008 BTU (1L)
~3%, 11000 BT {(KV)

[Powder River Basin
-33%, 8400 BYY
~35%, BBOC BYU

Uints Baslny
-.5%. 11500 BTU
Forelgn Coal
=7%, 12000 BTU
-.8%. 11600 BTU

Patroleum Coks
-8%/30 HGI, 14000 BTY

PRICE

$81.21
$as20
$§8.10
48,97

$34.83

$27.27
s28.37

$14.20
$17.88

828.45

s3480.83
$45.68

524,99

B48.25
332,83

SZ6.53
328,57

31063
$1382

$37.62

25274
$49.2¢

$26.83
528,72

sa.20
$10.98
315.83

$50.93

$47.65

$30.32

$21.80
329.58

3$7.63
39,47

05.13

S$45.81
$48.32

$37.98

$35.48

$28.88
$28.77

37.18
ss.80

$33.76

£51.13
$47.70

$44.02

348.73
$47.85
S42.53
$30.22

$37.43

826,53
329.52

$7.48
$8.03

$32.50

$52.48
848 88

$47.68

345.68
349.85
343,86
$40.17

536,63

828,93
£28.77

38.92
$10.47

$27.02

$50.37
855,37

$44.98

821.73
$20.60

39.85
s11.20

$26.42

$85.12
S7a.38

$42.90

$7333
$72.88
$r0.80
38505

$85.68

$31.72
33163

$11.57
S13.73

24.27

$107.74
$100.80

$53.01

s4m 45
$60.43

$11.52
$132.42

8sa.63

$124.32
$116.87

$60.04

5131.76
S12082

$13285
$141.39
$129.65
$111.25

$80.78

380.67
$62.60

$11.82
$13.52

37412

$144.00
5134.27

$76.89

38215
$84.02

St12.37
$13.97

$79.08

$126.74
11728

37085

3120.32
$128.24
$117.47
$102.12

$86.92

35208
363.85

$13,12
$14.62

$73.72

$123.07
$114.77

$80.94

$11205

3118.40
310890
$04.76

$60.87

$57.87
350.73

$12.50
$I3.02

$60.23

$117.18
$108.31

$56.40

$07.05
$103.45

$03.92

$a20.72

$73.78

$52.62
534.28

$11.48
$12.82

347.93

$il12.62
$105.08

S52 85
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$00.78
$56.74
saz.aa
$75.00

$71.09

$46.52
347,30

$10.87
S12.2%

$30.67

$107.20
3100.05

$50.33

s7B.09
$Ys.10
$82.77

$81.37

S41.00
$42 82

$10.88
31228

330,83

su8.65
s82.13

35737

$53.40

ss3.98
50.78
$49.58
s48.21

$37.82
s3s.80

$10.70
$12.12

$28.42

8s2.88
877.25

$52.74

£59.42
$63.35
B4.9T
346.03

$43.31

$37.17
338.93

stT1.50
s1za8z

$40.52

$36.48
$38.27

311,28
$12.75

$25.32

$56.12
$52.48

342.13
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Data Request TC01-02-SP02
Dated 1/11/13
Q-TC-002-SP02, Pags 50 of 68

QCF (QUARTERLY COAL
FORECASU 200804

Aligust 2008

ANNUALA VERA GE CONTRAC T PRICES - NOMINAL DOLLARS PER TON

Natthern Appalachia

-1.6%, 13000 BTU $102.89 $89.58 $50.24 $41.98 $41.78

-1.8%, 13000 BTU $100.86 $87.94 $49.43 $41.31 $41.20

-2.3%, 13000 BTU $97.81 $85.48 $48.21 $40.31 $40.34

Central Appalachla

-.7%. 12500 BTU $105.62 $98.98 $61.76 $60.17 $62.31 $63.88 $65.10 $65.67 $65.61 $66.39 $67.69 $69.50 $71.38
- 7%, 13000 BTU $112.58 $103.39 $65.89 $64.25 $66.52 $68.19 $69.49 $70.10 $70.03 $70.87 $72.25 $74.19 $76.17
-1.0%, 12500 BTU $101.17 $90.77 $65.18 $49.47 $49.33 $49.10 $49.11 $49.37 $49.19 $49.61 $50.35 $51.47 $52.64
-1.5%, 12500 BTU $87.03 $79.85 $47.59 $45.54 $46.51 $47.33 $48.05 $48.57 $48.51 $48.95 $49.72 $50.87 $52.06
Ohio

-4%, 12500 BTU $79.10 $69.43 $43.19 $36.58 $36.62 $37.02 $37.51 $38.07 $38.69 $39.37 $40.11 $40.91 $41.71
liilnols Basin

-3%6, 11000 BTU (L) $51.42 $51.57 537_.63 $36.08 $36.32 $36.62 $36.99 $37.37 $37.77 $38.21 $38.70 $39.25 $39.79
-3%6, 11000 BTU (KY) $53.56 $563.93 $39.50 $37.98 %38.24 $38.60 $39.02 $39.45 $39.91 $40.41 $40.97 $41.57 $42.18
Powder River Basin

-.33%, 8400 BTU $12.48 $11.88 $11.38 $11.25 $11.00 $10.90 $10.890 $11.0% $11.17 $11.41 $11.64 $11.92 $12.24
-.35%, 8800 BTU $14.22 $13.61 $13.08 $13.25 $13.15 $13.18 $13.28 $13.48 $13.72 $14.00 $14.32 $14.71 $18.15
Ulnta Basin ; ?

-.5%, 11500 BTU $54.94 $48.85 $26.99 $25.98 $25.64 $26.02 $26.43 $26.85 $27.27 $27.72 $28.22 $28.76 $29.20
Forelgn Coal

-.7%, 12000 BTU $106.24 $79.42 $66.79 $53.80 $51.41 $51.02 $51.56 $52.12 $52.73 $53.43 $54.16 $54.91 $55.69
-.8%, 11600 BTU $109.29 $97.37 $62.49 $50.46 $48.36 $48.11 $48.74 - $49.38 $50.04 $50.74 $51.48 $52.26 $53.08
Petrofeum Coke

-6%/30 HGI, 14000 BTU $64.74 $56.44 $45,98 $39.40 $36.66 $36.00 $38.40 $36.83 $37.28 $37.76 $38.30 $38.86 $39.44
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QCF (QUARTERLY COAL

FORECAST) - 200804
JD ,Ene:: Inc.

August 2008

=y

B0

ANNUAL AVERAGE CONTRACT PRICES -
(EEEEESS aye: e

A R T R

Northern Appalachia

-1.6%. 13000 BTU $102.89 $87.76 $48.30 $39.56 $38.55 $37.98 $37.56 $37.33 $37.17 $37.07 $36.97 $36.92 $36.89

-1.8%., 13000 BTU $100.86 $86.15 $47.52 $38.93 $38.02 $37.54 $37.18 $36.97 $36.83 $36.75 $36.67 $36.63 $36.60

-2.3%. 13000 BTU $97.81 $83.74 $48.35 $37.99 $37.22 $36.88 $36.62 $36.44 $36.32 $36.26 $36.22 $36.20 $36.16
Central Appalachla h

--7%, 12500 BTU $105.62 $95.00 $59.38 $56.69 $67.49 $57.79 $57.76 $57.16 $56.03 $55.65 $55.85 $56.03 $56.37

- 7%, 13000 BTU $112.58 $101.28 $63.35 $60.54 $61.38 $61.69 $61.65 $61.02 $59.81 $59.40. $569.41 $59.81 $60.18

-1.0%, 712500 BTU $101.17 $88.92 $53.05 $46.61 $45.52 $44.42 $43.57 $42.97 $42.01 $41.58 $41.40 $41.49 $41.59 -

~1.5%. 12500 BTU $87.03 $78.23 $45.78 $42.91 $42.92 $42.82 $42.83 $42.28 $41.43 $41.03 $40.88 $41.01 $41.13
Ohlo .

-4%, 12500 BTU $79.10 $68.01 $41.52 $34.47 $33.79 $33.489 $33.28 $33.13 $33.04 $33.00 $32.98 $32.98 $32.95
Mlirrols Basin .

-3%. 11000 BTU (IL) $51.42 $50.52 $36.18 $33.99 $33.51 $33.13 $32.82 $32.52 $32.26 $32.02 $31.82 $31.64 $31.44
-3%, 11000 BTU {KY) $53.56 $52.83 $37.97 $35.77 $35.29 $34.92 $34.62 $34.34 $34.09 $33.87 $33.68 $33.51 $33.32
Powdler River Basin

-.33%, 8400 BTU $12.48 $11.64 $10.94 $10.60 $10.15 $9.86 $9.67 $9.58 $9.64 $9.56 $9.57 $9.61 $9.67
-.35%, 8B0O BTU $14.22 $13.33 $12.58 $12.49 $12.13 $11.92 $11.78 $11.73 $11.72 $11.74 $11.77 $11.85 $11.97
Ulnta Basin

-.5%, 11500 BTU $54.94 $47.85 $25.95 $24.48 $23.65 $23.54 $23.45 $23.37 $23.29 $23.24 $23.20 $23.19 $23.15
Forelgn Coal: Colombla

-7%, 12000 BTU $106.24 $77.80 $64.21 $50.69 $47.44 $46.16 $45.75 $45.36 $45.04 $44.79 $44.53 $44.26 $44.00
-.8%, 11600 BTU $109.29 $95.39 $60.07 $47.55 $44.62 $43.52 $43.24 $42.98 $42.74 $42.53 $42.33 $42.13 $41.92
Petroleum Coke )

-6%/30 HG!, 14000 BTU $64.74 $55.29 $44.20 $37.13 $33.83 $32.57 $32.30 $32.05 $31.84 $31.65 $31.49 $31.33 $31.16
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QUARTERLY CONTRACT PRICES - NOMINAL DOLLARS F PER TON
T o e DA P

Northern Appalachia .

-1.68%, 13000 BTU $108.68 $117.78 $113.06 $108.62 $94.96 $83.07 $71.68 $62.31 $50.44 $486.95 $41.25
-1.89%, 13000 8TU $106.55 $115.46 $110.95 $106.61 $93.20 $81.54 $70.41 $61.26 $49.62 $46.22 $40.61
-2.39, 13000 BTU $103.36 © $111.99 $107.79 $103.60 $90.57 $79.25 $68.51 $59.68 $48.39 $45.11 $39.85
Cantral Appalachia

-.7%, 12500 BTU $75.06 $101.89 $127.37 $118.15 $113.67 $102.43 $89.46 $82.34 $70.32 $59.22 $58.69 $58.81
-.7%, 13000 BTU $80.00 $108.61 $135.77 $125.94 $121.18 $109.20 $95.39 $87.81 $75.01 $63.18 $62.62 $62.76
-1.0%, 12500 BTU £70.81 $97.62 $121.38 $114.88 $105.44 $96.57 $85.90 $75.19 $63.38 $55.92 $51.56 $49.89
-1.6%, 12500 BTU $60.95 $84.22 $103.99 $98.94 $94.,23 $83.99 $75.10 $66.10 $53.80 $47.77 $44.38 $44.41
Ohia .

-4%, 12500 BTU $62.05 $81.22 $89.24 $83.89 $78.73 $72.37 $64.44 $62.17 $54.05 $43.88 $40.93 $36.68
lilinols Basin

-3%, 17000 BTU (IL) $34.05 $51.36 $59.36 $60.92 $58.58 $54.84 $50.12 $42.93 $38.48 $36.27 $35.38 $35.2T
-3%., 11000 BTU (KY) $35.80 $53.32 $61.65 $63.38 $61.08 $57.10 $52.49 $45.04 $40.42 $38.12 $37.20 $37.05
Powder River Basin

-.33%, B400 BTU $12.11 $12.65 $12.61 $12.56 $12.84 %$12.25 $11.41 $11.01 $11.00 $10.98 $10.97 $10.90
-.35%, 8800 B8TU $14.06 $14.36 $14.26 $14.22 $14.59 $14.01 $13.11 $12.72 $12.75 $12.78 $12.82 $12.82
Ulnta Basin

-.5%., 11500 BTU $33.12 $49.54 $68.80 $68.29 $64.28 $52.41 $44.81 $33.89 $27.56 $26.00 $25.34 $25.09
Forelgn Coaf

-.7%, 12000 BTU $88.57 $117.98 $115.91 $102.50 $89.16 $81.26 $76.83 $70.43 $84.61 $60.19 $57.18 $54.44
-.8%, 11600 BTU $82.66 $114.70 $128.11 $111.67 $104.12 $100.11 $96.22 $89.05 $78.09 $66.65 $54.59 $50.14
Petroleum Coke

-6%/30 HG1. 14000 BTU $56.16 $64.14 $72.60 $66.06 $69.46 $55.04 $55.49 $55.77 $65.53 $49.11 $43.48 $40.44
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ANNUAL AVERAGE CONTRA
SEEAS
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Northern Appalachls
-1.69%. 13000 BTU
-1.8%., 13000 BTU
~2.3%, 13000 BTU

Central Appalachia
7%, 12500 BTL $73.32 $75.40 $77.80 $80.58 $83.79 $86.85 $89.54 $92.24 $94.97 $97.76

- 7%, 13000 BTU $78.27 $80.51 $83.07 $86.06 $89.49 $92.77 $95.65 $98.55 $101.47 $104.46

~1.0%, 12500 BTU $563.87 $55.18 $56,68 $58.46 $60.49 $62.38 $63.98 $65.59 $67.24 $68.94

-1.5%, 12500 8TU $53.29 $54.61 $56.11 $57.88 $59.91 $61.80 $63.41 $65.02 $66.66 $68.35
Ohio

-4%, 12500 8TU $42.48 $43.27 $44.06 $44.85 $45.64 $46.46 $47.31 $48.14 $48.98 $49.82
Hillnois Basin

-3%. 11000 BTU (! L) $40.30 $40.81 $41.30 $41.77 $42.25 $42.74 $43.24 $43.72 $44.20 $44.69

~3%, 11000 BTU (KY) $42.75 $43.31 $43.87 $44.41 $44.95 $45.51 $46.07 $4a6.62 $47.17 $47.72
Powder River Basin

-.33%. 8400 BTU $12.61 $12.91 $13.14 $13.34 $13.55 $13.77 $13.99 $14.21 $14.43 $14.65

-.35%, 8800 BTU $15.61 $16.01 $16.33 $16.84 $16.96 $17.29 $17.62 $17.96 $18.30 $18.67
Ulnta Basin

-.5%, 11500 BTU $29.83 $30.36 $30.89 $31.41 $31.94 $32.49 $33.05 $33.60 $34.16 $34.73
Foreign Coal

-.7%, 12000 BTU $56.50 $57.35 $58.23 $59.14 $60.08 $61.09 $62.14 %$63.22 $64.30 $65.36

-.8%, 11600 BTU $53.87 $54.69 $55.55 $56.43 $57.34 $58.29 $59.30 $60.33 $61.36 $62.38
Petroleum Coke

-6%/30 HGI, 14000 BTU $40.02 $40.62 $41.28 $41.986 $42.895 $43.47 $44.30 $45.15 $46.01 $46.85
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Northern Appalachla
-1.6%, 13000 BTU
-1.8%, 13000 BTU
~2.3%, 13000 BTU

Central Appalachia

-7%, 12500 8TU $56.83 $57.36
-.7%, 13000 BTU $60.67 $61.24
-1.0%, 12500 BTU $41.75 $41.98
-1.5%, 12500 BTU $41.31 $41.54
Ohio

-4%, 12500 BTU $32.93 $32.92
lilinois Basin

-3%6, 11000 BTU (IL) $31.24 $31.04
-3%, 11000 BTU (KY) $33.13 $32.95 -
Powder River Basin

-.33%, 8400 BTU $9.77 $9.82
-.35%, 8800 BTU $12.10 $12.18
Uinta Basin

-.5%. 11500 BTU $23.12 $23.09
Forsign Coal: Colombia

-.7%, 12000 BTU $43.80 $43.63
-.8%, 11600 BTU $41.75 $41.61

Patroleum Coke
-6%/30 HGI, 14000 BTU $31.02 $30.80

$58.08
$62.02
$42.32
$41.89

$32.90

$30.83
$32.75

$9.81
$12.20

$23.06

$43.48
$41.47

$30.82

$59.06
$63.07
$42.84
$42.42

$32.87

$30.62
$32.85

$9.78
$12.20

$23.02

$43.34
$41.36

$30.76

$60.31
$64.41
$43.54
$43.12

$32.85

$30.41
$32.35

$9.75
$12.21

$22.99

$43.25
$41,27

$30.73

$61.39
$65.57
$44.09
$43.68

$32.84

$30.21
$32.17

$9.73
$12.22

$22.96

$43.18
$41.20

$30.73

$62.12
$66.36
$44.39
$44.00

$32.82

$30.00
$31.97

$9.71
$12.23

$22.93

$43.11
$41.14

$30.74

$62.83
$67.12
$44.68
$44.29

$32.79

$29.78
$31.76

$9.68
$12.23

$22.89

$43.06
$41.09

$30.76
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$63.52
$67.87
$44.97
$44.59

$32.76

$29.57
$31.55

$9.65
$12.24

$22.85

$43.01
$41.04

$30.78

$64.21
$68.61
$45.28
$44.90

$32.73

$29.35
$31.35

$9.62
$12.26

$22.81

$42.93
$40.97

$30.77



O

QCF (QUARTERLY COAL

FORECAST) - 200804

1D Energy, Inc.
HIGH CASE

August 2008

ANNUAL AVERAGE SPOT PRICES - NOMINAL DOLLARS PER TC
ANNUAL AVERAGE SPOT PRICES - REAL 2008 DOLLARS PER T

QUARTERLY SPOT PRICES - NOMINAL DOLLARS PER TON

ANNUAL AVERAGE SPOT PRICES - NOMINAL DOLLARS PER TON

HIGH CASE

Northern Appalachia
-1.6%, 13000 BTU
-1.8%, 13000 BTU
-2.3%, 13000 BTU

Central Appalachia
-.7%, 12500 BTU
-.7%, 13000 BTU
-1.0%, 12500 BTU
-1.5%, 12500 BTU

Ohio
-4%, 12500 BTU

lliinols Basin

-3%, 11000 BTU (IL)
-3%. 11000 BTU (KY)

Powder River Basin
-.33%, 8400 BTU
-.35%, BBQO BTU

Uinta Basin
~-.5%, 11500 BTU

Forelgn Caal
-.7%, 12000 BTU
-.8%, 11600 BTU

Petroleum Coke

-6%/30 HGI, 14000 BTU

Year:

2007
$46.61

$45.85
$44.71

$46.46
$49.50
$44.33
$40.72

$39.19

$27.01
$28.91

$8.36
$9.85

$29.93

$62.03
$57.85

$44.90

2008
$130.75

$128.06
$124.03

$128.57
$137.01
$125.00
$110.72

$96.15

$57.65
$59.65

$12.43
$14.44

$65.15

$148.93

$138.90

$78.25

2009
$186.80

$183.10
$177.69

$185.30
$197.50
$179.62
$155.49

$146.94

$83.28
$86.08

$15.78
$17.18

$101.65

$202.88

$189.28

$103.85

2010
$166.74

$163.80
$159.31

$163.85
$174.73
$152.84
$127.41

$143.94

$84.89
$88.92

$14.43
$15.84

$92.01

$193.86
$181.16

$126.98

2011
$137.86

$135.49
$131.954

$131.26
$140.22
$110.84
$100.45

$119.69

%$71.53
$75.29

$13.89
$16.19

$81.10

$125.62

$117.62

$93.97

Al4
AB7
AT27

2012
$108.77

$107.12
$104.63

$102.12
$109.03
$82.77
$76.72

$94.98

$70.82
$74.55

$14.26
$16.88

$74.45

$86.67
$81.38

$62.44

2013
$96.29

3$95.01
$93.10

$92.96
$99.24
$72.73
$69.21

$84.53

$70.19
$73.96

$14.55
$17.49

$69.14

$74.99
$70.61

$52.90

2014
$87.55

$86.64
$85.28

$94.89
$101.29
$71.79
$69.89

$77.47

$89.75
$73.58

$14.99
$18.20

$64.37

$75.37
$71.10

$53.16

2015
$82.29

$81.48
$80,27

$96.99
$103.53
$73.02
$71.70

$72.96

$69.30
$73.17

$15.46
$18.88

$59.71

$76.09
$71.99

$53.74

2018
$82.01

$81.28
$80.11

$99.23
$105.92
$74.52
$73.47

$72.84

$68.88
$72.79

$15.95
$19.59

$55.52

$79.48
$75.41

$56.21
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2017
$82.72

$81.97
$80.84

$101.63
$108.48
$76.16
$75.13

$73.64

$68.45
$72.40

$16.68
$20.45

$56.49

$81.92
$77.75

$57.90

2018
$83.69

$82.97
$81.90

$104.07
$111.08
$77.67
$76.64

$74.54

$68.06
$72.06

$17.34
$21.28

$57.50

$84.00
$79.77

$59.36

O

2018

$84.86
$84.19
$83.19

$108.65
$113.84
$79.18
$78.23

$75.75

$67.80
$71.84

$18.08
$22.25

$58.65

$84.96
$80.78

$60.08

498



QCF (QUARTERLY COAL

FORECAST) - 200804

4D Energy, Inc.
HIGH CASE

August 2008

ANNUAL AVERAGE SPOT PRICES - REAL 2008 DOLLARS PER TON

HIGH CASE

Northern Appalachia
-1.6%, 13000 BTU
-1.8%, 13000 BTU
-2,3%, 13000 BTU

Central Appalachia
-.7%, 12500 BTU
-.7%. 13000 BTU
-1.0%, 12500 BTU
~1.6%, 12500 BTU

Ohlo
-4%, 12500 BTU

llinois Basin
-3%, 11000 BTU (IL)
-3%, 11000 BTU (KY)

Powder River Basin
-.33%, 8400 BTU
.35%, 8800 BTU

Uinta Basin
-.5%, 11500 8TU

Foreign Coal: Colombia

.7%, 12000 BTU
-.8%, 11600 BTU

Petroleum Coke

-6%/30 HGI, 14000 BTU

O

Year:

2007
$47.57

$46.79
$45.62

$47.41
$50.52
$45.24
$41.55

$39.99

$27.56
$28.50

$8.53
$10.05

$30.54

$683.30
$59.03

$45.82

2008

$130.75
$128.06
$124.03

$128.57

$137.01
$125.00
$110.72

$96.15

$57.55
$59.65

$12.43
$14.44

$685.15

$148.93
$138.90

$78.25

2009
$182.99

$179.37
%174.07

$181.52

$193.47 -

$1756.96
$152.32

$143.94

$81.58
$84.32

$16.45
$16.83

$99.568

$198.75
$185.42

$101.73

2010
$160.30

$157.48
$153.16

$157.52
$167.98
$146.94
$122.49

$138.38

$81.81
$85.499

$13.87
$15.23

$88.46

$186.38
$174.17

$122.08

2011
$129.90

$127.67
$124.32

$123.68
$132.12
$104.44

$94.65

$112.78

$67.40
$70.94

$13.08
$15.26

$76.42

$118.37
$110.83

$88.54

2012
$100.37

$98.84
$96.55

$94.23
$100.60
$76.38
$70.79

$87.83

$65.35
$88.79

$13.16
$15.588

$68.70

$79.97
$75.09

$57.61

2013
$87.11

$85.96
$84.22

$84.10
$89.78
$65.80
$682.61

$76.47

$63.49
$66.91

$13.18
$15.82

$62.55

$67.84
$63.88

$47.86

2014
$77.68

$76.87
$75.868

$84.19
$89.87
$63.69
$62.01

$68.73

$61.89
$65.28

$13.30
$16.15

$57.11

$66.87
$63.08

$47.16

2018
$71.63

$70.92
$69.87

$84.42
$90.11
$63.56
$62.40

$63.50

$60.32
$63.69

$13.46
$16.43

$51.97

$66.23
$62.66

$46.77
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2018
$70.05

$69.40
$68.42

$84.75
$90.46
$63.65
$62.75

$62.21

$58.83
$62.17

$13.62
$18.73

$47.42

$67.88
$64.41

$48.01

2017 2018
$69.33 $68.81
$68.70 $68.22
$67.76 $67.34
$85.18 $85.56
$90.93 $91.34
$63.84 $63.87
$82.97 $63.01
$61.64 $61.29
$57.37 $55.96
$60.68 $59.24
$13.97 $14.26
$17.14 $17.50
$47.35 $47.28
$68.66 $69.07
$65.17 $65.59
$48.53 $48.81

2019

$68.41
$67.87
$67.06

$85.98
$91.77
$63.83
$63.07

$61.086

$54.66
$57.91

$14.58
$17.94

$47.20

$68.49
$65.12

$48.43
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O

QCF (QUARTERLY COAL

FORECAST) - 200804

JO Energy, Inc.
HIGH CASE

August 2008

QUARTERLY SPOT PRICES - NOMINAL DOLLARS PER TON

HIGH CASE

Northern Appalachla
-1.6%, 13000 BTU
-1.8%. 13000 BTU
-2.3%, 13000 BTU

Cantral Appalachia
-.7%. 12500 BTU
-.7%, 13000 BTU
-1.0%, 12500 BTU
-1.5%. 12500 BTU

Ohio
-4%, 12500 BTU

liinals Basin
-3%, 11000 BTU (IL)

-3%, 11000 BTU (KY)

Powder River Basin
-.33%, 8400 BTU
-.35%, 8800 BTU

Uinta Basin
-.5%, 11500 B8TU

Forelgn Coai
-.7%. 12000 BTU
-.8%. 11800 BTU

Petroleum Coke

-6%6/30 HGI. 14000 BTU

Year:
Quarter:

2008
Q1

$73.12

$72.02
$70.37

$73.73
$78.58
$70.80
$65.05

$65.68

$31.72
$33.63

$11.57
$13.73

$34.37

$107.74
$100.50

$53.01

Q2
$108.83

$104.93
$102.07

$102.73
$109.46
$98.55
$92.03

$80.68

$48.45
$50.43

$11.53
$13.92

$50.63

$124.32
$115.97

$66.04

Q3
$168.45

$164.11
$157.59

$164.85
$175.71
$161.12
$138.26

$113.06

$72.85
$74.72

$13.10
$15.00

$84.25

$178.95
$166.86

$95.18

Q4
$174.60

$171.20
$166.11

$172.95
$184.31
$168.91
$146.00

$125.17

$77.50
$79.83

$13.50
$15.10

$91.35

$175.28
$163.45

$988.76

2009
Q1

$183.25

$179.95
$175.01

$181.44
$183.39
$177.14
$153.99

$134.62

$80.20
$82.55

$14.85
$16.25

$98.865

$185.59
$173.07

$103.96

Q2

$186.15
$182.72
$177.58

$185.00
$197.15
$179.91
$158.46

$138.82

$82.50
$85.16

$15.90
$17.32

$100.45

$193.47
$180.48

© s93.27

Q3
$190.45

$186.56
$180.72

$189.40
$201.91
$182.89
$157.52

$151.10

$85.75
$88.63

$16.35
$17.68

$104.55

$219.78
$205.08

$103.15

Q4
$187.35

$183.40
$177.47

$185.35
$197.56
$178.00
$1583.15

$163.22

$84.65
$87.97

$16.00
$17.47

$102.95

$218.91
$204.32

$115.03

2010
Q1

$182.45

$178.84
$173.43

$179.20
$191.04
$170.25
$144.05

$155.85

$85.00
$88.77

$15.50
$16.93

$98.30

$226.37
$211.43

$131.66
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Q2

$175.00
$171.85
$166.63

© $171.10

$182.37
$159.87
$132.59

$150.44

$84.40
$88.57

$14.40
$16.82

$94.45

$221.10
$2086.58

$141.03

Q3
$181.15

$158.58
$154.72

$159.15
$169.70
$147.10
$120.62

$140.35

$86.00
$90.09

$14.00
$16.33

$89.70

$184.51
$172.49

$128.13

Q4
$148.35

$145.98
$142.46

$145.95
$155.59
$133.75
$111.68

$128.10

$84.15
$88.26

$13.80
$15.27

$85.60

$142.64
$133.40

$107.09

O
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QCF (QUARTERLY COAL

FORECAST) - 200804
JD Energy, Inc.

HIGH CASE
August 2008
ANNUAL AVERAGE SPOT F
HIGH CASE
Year: 2020 2021 2022 2023
Northern Appalachia
-1.6%, 13000 BTU $86.22 $88.06 $89.57 $91.14
-1.8%, 13000 BTU $85.60 $87.30 $88.79 $90.35
-2.3%. 13000 BTU $84.68 $86.15 587.62 $89.16
Central Appatachia :
-.7%, 12500 BTU $109.36 $112.00 $114.66 $117.39
-.7%, 13000 BTU $116.74 $119.56 $122.42 $125.34
-1.0%, 12500 BTU $80.91 $82.50 $84.16 $85.77
-1.5%, 12500 BTU $79.99 $81.59 $83.27 $84.89
Ohio
~4%, 12500 BTU $77.15 $78.52 $79.90 $81.34
lilinois Bas!in
-3%, 11000 BTU (IL) $67.57 $67.22 $66.84 $66.44
-3%, 11000 BTU (KY) $71.64 $71.33 $70.97 $70.61
Powder River Basin
-.33%, 8400 BTU $18.87 $18.71 $20.52 $21.48
-.35%, 8800 BTU $23.33 $24.40 $25.40 $26.65
Ulnita Basin
-.5%, 11500 BTU $59.65 $60.71 $61.76 $62.84
Forelgn Coal
-.7%. 12000 BTU $86.07 $87.04 $88.07 $88.88
-.8%, 11600 BTU $81.98 $82.97 $83.96 $84.77
Petrojeum Coke
-6%/30 HGI, 14000 BTU $60.96 $61.68 $62.35 $62.96

2024
$92.74

$91.93
$90.72

$120.15
$128.30
$87.44
$86.57

$82.81

$65.96
$70.16

$22 40
$27.87

$63.91

$88.70
$85.57

$63.59

2025
$94.36

$93.54
$92.31

$122.93
$131.29
$89.07
$88.20

$B4.29

$65.43
$69.65

$23.34
$29.15

$64.98

$89.51
$85.42

$63.54

2026
$96.04

$95.20
$83.95

$125.78
$134.34
$980.65
$89.79

$85.83

$64.90
$69.14

$24.33
$30.47

$66.06

$89.30
$85.22

$63.48

2027
$97.82

$96.97
$95.69

$128.75
$137.53
$92.33
$91.49

$87.47

$64.40
$68.66

$25.37
$31.88

$67.20

$90.14
$86.02

$64.18
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2028
$99.65

$98.78
$97.48

$131.78
$140.77
$94.00
$93.17

$89.15

$63.83
$68.10

$26.46
$33.35

$68.34

$91.05
$86.89

$64.94

2029
$101.52

$100.63
$99.31

$134.84
$144.05
$95.71
$94.89

$90.86

$63.20
$67.50

$27.59
$34.90

$69.49

$92.05
$87.85

$65.80

2030
$103.45

$102.55
$101.20

$137.96
$147.41
$97.57
$96.74

$92.63

$62.57
$68.88

$28.78
$36.53

$70.85

$93.07
$88.81

$66.64



®

QCF (QUARTERLY COAL

FORECAST) - 200804
JD Energy, inc.
HIGH CASE

August 2008

ANNUAL AVERAGE SPOT F
HIGH CASE
Year: 2020 2021 2022
Northern Appatachia
-1,6%. 13000 BTU $88.12 $68.26 $68.14
-1.8%, 13000 BTU $67.84 $67.66 $67.55
-2.3%, 13000 BTU $66.91 $66.77 $66.66
Centrdl Appalachia
7%, 12500 BTU $86.41 $86.81 $87.23

-.7%, 13000 BTU $92.23 $92.67 $93.13
-1.0%, 12500 BTU $63.93 $63.95 $84.02
-1.5%, 12500 BTU $63.20 $63.24 $63.35
Ohio N

-4%. 12500 8TU $60.95 $60.86 $60.79
llfinols Basin

-3%, 11000 BTU (1) $53.39 $52.11 $50.84
-3%, 11000 BTU (KY) $56.60 $65.29 $53.99
Powder River Basin

-.33%. 8400 BTU $14.91 $15.28 $15.61
-.35%, 8800 BTU : $18.43 $18.91 $19.32
Uinta Basin -

-.5%, 11500 BTU $47.13 $47.06 $46.99
Foreign Coal: Cofombia

-.7%. 12000 BTU $88.01 $67.47 $66.99
-.8%, 11600 BTU $64.77 $64.31 $63.87
Petroleum Coke

-6%/30 HGI, 14000 8TU $48.16 $47.81 $47.43

2023
$68.05

$67.45
$66.57

$87.64
$93.58
$64.04
$63.38

$60.73

$49.60
$52.72

$16.04
$19.90

$46.91

$66.36
$63.20

$47.00

2024
$67.97

$67.38
$66.49

$86.06
,$94.04
$64.09
$63.45

$60.69

$48.34
$51.42

$16.41
$20.43

$46.84

$65.74
$62.72

$46.61

2025
$67.92

$67.33
$66.44

$88.48
$94.50
$64.11
$63.49

$60.67

$47.09
$50.13

$16.80
$20.98

$46.77

'$64.43
$61.48

$45.74

2028
$67.88

$67.29
$66.41

$88.91
$94.96
$64.07
$63.47

$60.67

$45.87
$48.87

$17.19
$21.54

$46.70

$63.12
$60.24

$44.87

2027
$67.87

$67.28
$66.39

$89.33
$95.42
$64.08
$63.48

$60.89

$44.68
$47.64

$17.80
$22.12

$46.62

$62.54
$59.68

$44.53

2028
$87.88

$67.28
$66.40

$89.76
$95.88
$64.02
$63.46

$60.72

$43.47
$46.39

$18.02
$22.72

$46.55

$62.02
$59.18

$44.24
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2029
$67.90

$67.31
$66.43

$80.19
$96.35
$64.02
$63.47

$60.77

$42.27
$45.15

$18.45
$23.34

$46.48

$61.57
$58.76

$44.01

2030
$67.95

$67.36
$66.47

$90.62
$96.82
$64.,09
$63.54

$60.85

$41.10
$43.93

$18.90
$24.00

$46.41

$61.13
$58.34

$43.77

O
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QCF (QUARTERLY COAIL

FORECAST) - 200804
JD Energy, Inc.

At;gust éoda -

g NAL 0 RS PER Olz‘ﬁ'
ANNUALA\IERAGE;SPO‘E’PR}DES " REAL ZQOU DOI’.LARS PER’ TCJ\
‘QUARTEREY'SPOT PRICES: '*NQMINAL DO(.LARS“ P.ER.‘T,DN ;

ANNUAL AVERAGE SPOT PRICES NOMINAL DOLLARS PER TON

LOW:CASE" " YE ’ L .
Yedr: o0z S o a008 % it Y L2002 S F 120130 A

Northern Appalachia

-1.6%, 13000 BTU $46.61 $95.68 $28.04 $28.91 $28.59 $28.21
-1.8%, 13000 BTU $45.85 $93.75 $28.54 $28.47 $28.21 $27.92
-2.3%, 13000 BTU $44.71 $90.87 $27.80 $27.81 $27.64 $27.48
Central Appalachia

-.7%, 12500 BTU $46.46 $93.12 $50.49 $40.76 $39.64 $39.97 $40.54 $41.12

-.7%, 13000 BTU $49.50 $99.23 $53.81 $43.47 $42.34 $42.67 $43.28 $43.89

1.0%, 12500 BTU $44.33 $90.53 $48.94 $38.02 $33.47 $32.40 $31.72 $31.11

-1.5%, 12500 BTU $40.72 $80.19 $42.37 $31.70 $30.34 $30.03 $30.18 $30.28
Ohlo

-4%, 12500 BTU $39.19 $71.60 $38.49 $26.10 $25.21 $25.24 $25.10 $24.96
liiinols Basin

-3%. 11000 BTU (IL) $27.01 $46.30 $38.53 $29.13 $25.54 $25.47 $25.42 $25.45

-3%, 11000 BTU (KY) $28.91 $48.07 $39.81 $30.51 $26.88 $26.81 $28.79 $26.85
Powder River Basin

-.33%6, 8400 BTU $8.36 $10.60 $8.68 $8.71 $9.05 $8.82 $8.59 $8.42

-.35%, 8800 BTU $9.85 $12.51 $10.06 $10,29 $10.55 $10.44 $10.32 $10.23
Ulnta Basin

-.5%96, 11500 BTU $29.93 $54.25 $40.67 $21.69 $19.51 $18.97 $18.46 $17.96
Forelgn Coal

~.7%, 12000 BTU $62.03 $107.87 $55.28 $48.23 $37.94 $33.92 $32.70 $32.66

-.8%, 11600 BTU $57.85 $100.60 $61.57 $45.07 $35.52 $31.88 $30.79 $30.81
Petroleum Coke

-6%/30 HG!, 14000 BTl $44.90 $57.93 $28.18 $321.56 $28.38 $24.44 $23.07 $23.04

L2015 3

$27.99
$27.71
$27.30

$41.58
$44.38
$31.30
$30.74

© $24.81

$25.48
$26.90

$8.32
$10.16

$17.49

$32.62
$30.86

$23.04

L -2Q18 1%

$27.80
$27.54
$27.15

$42.11
$44.95
$31.63
$21.18

$24.69

$25.82
$26.97

$8.24
$10.13

$17.03

$33.73
$32.00

$23.85

Docket No. DE 11-250
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$42.69
$45.57
$31.99
$31.56

$24.57

$25.57
$27.04

$8.27
$10.15

$16.60

$34.41
$32.66

$24.32

-42018;

$28.83
$28.58
$28.21

$43.33
$46.25
$32.34
$31.91

$25.68

$25.63
$27.14

$8.30
$10.19

$16.18

$34.97
$33.21

$24.72

E2019

$28.62
$28.40
$28.06

$44.01
$46.97
$32.67
$32.23

$25.55

$25.75
$27.28

$8.35
$10.28

$15.78

$35.06
$33.33

$24.79
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QCF (QUARTERLY COAL
FORECAST) - 200804

4D Energy, lnc. )
LOW.CASE: . £

ANNUAL A VERA GE SPOT PRICES -

LOQW.CASE" i+

Narthern Appalachia
-1.6%, 13000 8TU
-1.3%, 13000 8TU
-2.3%, 13000 BTU

Central Appalachla
-.7%, 12500 BTU
-.7%., 13000 BTU
-1.0%, 12500 BTU
-1.5%, 12500 BTU

Ohlo
-49, 12500 BTU

lllinols Basin
-3%, 11000 BTU (IL)
-39, 11000 BTU (KY)

Powder River Basin
-.33%, B400 BTU
-.35%, 8800 BTU

Uinta Basin
-.5%, 11500 BTU

Forelgn Coal: Colombia
-.7%, 12000 BTU
-.8%, 11600 BTU

Petrojeum Coke

-6%/30 HGI, 14000 BTU

August 2 08

$47.57
$46.79
$45.62

$47.41
$50.52
$45.24
$41.55

$39.99

$27.56
$29.50

$8.53
$10.05

$30.54

$63.30
$59.03

$45.82

. 20085

$95.68
$93.7s8
$90.87

$93.12
$99.23
$90.53
$80.19

$71.60

$46.30
$48.07

$10.60
$12.51

$54.25

$107.87
$100.60

$57.93

L 200970

%48.47
$47.54
$46.13

$49.46
$52.72
$47.94
$41.50

$37.71

$37.74
$39.00

$8.50
$9.85

$39.84

$54.15
$50.52

$27.61

REAL 2008 DOLLARS PER TON

T antp;
$29.07

$28.56
$27.77

$39.18
$41.79
$36.56
$30.47

$25.09

$28.00
$29.33

$8.38
$9.89

$20.85

$46.37
$43.33

$30.35

$27.37
$26.90
$26.19

$37.35
$39.90
$31.54
$28.58

- $23.76

$24.07
$25.33

$8.52
$9.94

$18.38

$35.75
$33.47

$26.74

20125750

$26.68
$26.27
$25.66

$36.88
$39.37
$29.89
$27.71

$23.29

$23.50
$24.73

$8.14
$9.63

$17.51

$31.30
$29.39

$22.55

$25.87
$25.52
$25.01

$36.67
$39.15
$28.69
$27.30

$22.71

$23.00
$24.24

$2.77
$9.34

$16.70

$29.58
$27.886

$20.87

2093 i

$25.03
$24.77
$24.38

$36.48
$38.94
$27.60
$26.87

$22.15

$22.58
$23.82

$7.47
$£9.08

$15.94

$28.97
$27.33

$20.44

$36.19
$38.83
$27.25
$26.75

$21.60

$22.18
$23.42

$7.24
$8.85

$15.22

$28.39
$26.86

$20.05

Docket No. DE 11-250
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$35.97
$38.39
$27.01
$26.63

$21.09

$21.80
$23.04

$7.04
$8.65

$14.55

$28.81
$27.33

$20.37

2018 Lt
$23.17 $23.70
$22.96 $23.50
$22.64 $23.19
$35.78 $35.63
$38.20 $38.03
$26.82 $26.59
$26.45 $26.24
$20.60 $21.11
$21.43 $21.08
$22.67 $22.31

$6.93 $6.83

$8.51 $8.38
$13.91 $13.30
$28.84 $28.76
$27.38 $27.31
$20.39 $20.32

O

L 2019750

$23.07
$22.89
$22.62

$35.48
$37.87
$26.34
$26.02

$20.59

$20.76
$21.99

$6.73
$8.28

$12.72

$28.26
$26.87

$19.99
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QCF (QUARTERLY COAL
FORECAST) - 200804

QUARTERLY SPOT PRICES - NOMINAL DOLLARS PER TON
LOWICASE » # . F iy 23
Northern Appalachia
-1.6%, 13000 BTU $73.12 $106.83 $116.20 $86.55 $62.40 $51.70 $31.05 $28.70 $27.00
1.8%, 13000 BTU ) $72.02 $104.93 $113.20 $84.87 $61.28 $50.75 $30.48 $28.24 $26.57
-2.3%, 13000 BTU $70.37 $102.07 $108.71 $82.34 $59.59 $49.32 $29.56 $27.56 $25.93
Central Appalachla
-.7%. 12500 BTU $73.73 $102.73 $113.55 $82.45 $59.95 $53.65 $46.18 $42.20 $41.00 $40.40 $41.00 $40.65
-, 7%, 13000 BTU $78.58 $109.46 $121.03 $87.86 $63.90 $57.17 $49.20 $44.98 $43.71 $43.06 $43.72 $43.34
-1.0%, 12500 8TU $70.80 $99.55 $110.98 $80.52 $58.53 $52.17 $44.56 $40.53 $38.95 $37.75 $37.89 $37.25
-1.5%, 12500 BTU . $65.05 $92.03 $95.23 $69.60 $50.88 $45.37 $38.38 $34.87 $32.96 $31.31 $31.07 $31.10
Ohlo
-4%, 12500 BTU $65.68 $80.68 $77.99 $62.05 $45.84 $38.55 $35.03 $34.54 $29.21 $26.69 $25.00 $23.50
llilnois Basin )
-3%, 11000 BTU (IL) $31.72 $48.45 $55.,70 $49.35 $42.80 $38.80 $37.50 $35.00 $32.00 $30.00 $28.00 $28.50
-3%, 11000 BTU (KY) $33.63 $50.43 $57.37 $50.83 $44.05 $40.05 $38.76 $36.37 $33.42 $31.48 $29.33 $27.80
Powder River Basin
-.33%, 8400 RTU $11.57 $11.53 $10.10 $9.20 $8.90 $8.80 $8.60 $8.40 $8.50 $8.40 $9.00 $8.95
-.35%, 8800 BTU $13.73 $13.92 $11.58 $10.82 $10.,22 $10.22 $9.93 $9.87 $10.00 $9.95 $10.60 $10.60
Ulinta Basin
-.5%, 11500 BTU $34.37 $60.63 $69.40 $62.60 $55.35 $46.55 $35.70 $28.45 $24 .95 $22.45 $21.85 $21.00
Forelgn Coal
-.7%, 12000 BTU $107.74 $124.32 $123.27 $83.56 $61.32 $56.11 $53.55 $49.84 $51.79 $52.21 $47.53 $39.73
-.8%, 11600 BTU $100.50 $115.97 $114.93 $77.92 $67.19 $52.34 $49.97 $46.52 $48.37 $48.78 $44.44 $37.15
Petrofeum Coke ,
-6%/30 HGI, 14000 BTU $53.01 $686.04 $65.56 $47.08 $34.35 $27.05 $25.13 $26.19 $30.12 $33.30 $33.01 $29.83



O

QCF (QUARTERLY COAL

FORECAST) - 200804
JD Energy, In

LOW CASE. ¢/ 1075 il i i bt i
August 2008
ANNUAL AVERA GE SPOT PRIt
LOW CASE %1 e " v g R . ; .
Year: i1 2020 1L apayg e+ 02022 07 2028

Nerthern Appatachia

-1.6%. 13000 BTU $28.42 $28.38 $28.16 $27.97
-1.8%, 13000 BTU $28.22 $28.11 $27.92 $27.73
-2,3%, 13000 BTU $27.91 $27.74 $27.55 $27.36
Central Appalachia

- 7%, 12500 BTYU $44.70 $45.35 $45.99 $46.65
-.7%, 13000 BTU $47.72 $48.41 $49.10 $49.81
-1.0%. 12500 BTU $33.07 $33.40 $33.76 $34.09
-1.5%, 12500 BTU $32.70 $33.04 $33.40 $33.74
Ohio

~4%, 12500 BTU $25.43 $25.28 $25.12 $24.97
{llinois Basin

-3%, 11000 BTU (L) $25.88 $25.98 $26.06 $26.15
-3%, 11000 BTU (KY) $27.44 $27.56 $27.68 $27.79
Powder Rlver Basin :

-.33%, 8400 BTU $8.42 $8.49 $8.53 $8.54
-.35%. 8800 BTU $10.41 $10.50 $10.56 $10.60
Ulhta Basin

~-.5%. 11500 BTU . $15.39 $15.02 $14.67 $14.33
Forelgn Coal

-.7%, 12000 BTU $35.18 $35.24 $35.32 $35.32
-89, 11600 BTU $33.51 $33.59 $33.68 $33.69
Petroleum Coke

-6%/30 HGI, 14000 BTU $24.92 $24.97 $25.01 $25.02

$47.31
$50.52
$34.43
$34.08

$24.80

$26.21
$27.88

$8.54
$10.63

$14.00

$35.32
$33.69

$25.04

$47.95
$51.21
$34.74
$34.40

$24.63

$26.26
$27.95

$8.54
$10.66

$13.69

$34.91
$33.32

$24.79

$48.83
$52.15
$35.19
$34.86

$24.486

$26.31
$28.03

$8.54
$10.69

$13.39

$34.67
$33.08

$24.64

$49.75
$53.13
$35.67
$35.35

$24.30

$26.38
$28.12

$8.54
$10.73

$13.10

$34.83
$33.24

$24.80

$50.67
$54.13
$36.14
$35.82

$24.14

$26.42
$28.20

$8.55
$10.77

$12.82

$35.01
$33.41

$24.97

Docket No. DE 11-250
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O

¢ NIN20297 L Y s 2090
$28.79 $26.59
$26.56 $26.36
$26.21 $26.01
$51.60 $52.55
$55.13 $56.14
$36.63 $37.16
$36.31 $36.84
$23.98 $23.81
$26.48 $26.49
$28.25 $28.31
$8.55 $8.56
' $10.82 $10.87
$12.55 $12.30
$35.23 $35.45
$33.62 $33.83
$25.18 $25.38
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QCF (QUARTERLY COAL
FORECAST) - 200804

August 2008

ANNUAL AVERAGE SPOT PRIt

LOW CASE ™' R f ) : . hinen - :
b5 <12022: © 12024 . i 20255 07 %2026 LY. 2027, L 20297 L0 T 20300 -

Northern Appalachia

-1.6%. 13000 BTU $22.45 $21.98 $21.42 $20.88 $20.36 $19.85 $19.35 $18.86 $18.38 $17.92 $17.47
-1.8%, 13000 BTU $22.29 $21,79 $21.24 $20.70 $20.18 $19.67 $19.18 $18.69 $18.22 $17.76 $17.32
-2.3%, 13000 8TU $22.05 $21.50 $20.898 $20.43 $19.82 $19.41 $18.92 $18.45 $17.98 $17.53 $17.09
Central Appalachia

-.7%, 12500 BTU $35.32 $35,15 $34.99 $34.83 $34.67 $34.51 $34.51 $34.51 $34.51 $34.51 $34.581
-.7%., 13000 BTU $37.70 $37.62 $37.35 $37.19 $37.02 $36.86 $36.86 $36.87 $36.87 $36.87 $36.88
-1.0%, 12500 BTU $26.13 $25.89 $25.68 $25.45 $25.23 $25.01 $24.87 $24.75 $24.62 $24.50 $24.41
-1.5%, 12500 BTU $25.83 $25.61 $25.41 $25.19 $24.98 $24.76 $24.64 $24.53 $24.40 $24.29 $24.20
Ohio

-4%, 12500 BTU $20.09 $19.60 $19.11 $18.64 $18.18 $17.73 $17.29 $16.86 $16.44 $16.04 $15.64
Hlinols Basin

-3%, 11000 BTU (i) $20.45 $20.14 $19.93 $19.52 $19.21 $18.80 $18.60 $18.30 $18.00 $17.70 $17.40
-3%, 11000 BTU (KY) $21.68 $21.37 $21.05 $20.75 $20.43 $20.12 $19.81 $19.51 $19.21 $18.90 $18.60
Powder River Basin

-,33%, 8400 BTU $6.65 $6.58 $68.49 $6.38 $6.26 $6.16 $6.03 $5.93 $5.82 $5.72 $5.62
-.35%, 8800 BTU $8.22 $8.14 $8.04 $7.91 $7.79 $7.68 $7.56 $7.45 $7.34 $7.23 $7.14
Uinta Basin

-.5%, 11500 BTU $12.16 $11.64 $11.16 $10.70 $10.26 $9.85 $9.46 . $8.08 $8.73 $8.40 $8.08
Forelgn Coal: Colombia

-.7%, 12000 BTU $27.80 $27.32 $26.87 $26.37 $25.88 $25.13 $24.50 $24.16 $23.85 $23.56 $23.28
-.8%, 11600 BTU $26.48 $26.04 $25.62 $25.15 $24.69 $23.98 $23.38 $23.06 $22.76 $22.49 | $22.22
Petroleum Coke

-696/30 HGI, 14000 BTU $19.69 $19.36 $19.03 $18.68 $18.35 $17.84 $17.42 $17.20 $17.01 $16.84 $16.67
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ANNUAL AVERAGE SPOT PRICES NOMINAL DOLILARS PER TON
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Northern Appalachia

-1.6%, 13000 BTU $46.61 $109.29 $100.38 $56.06 $41.01 $42.71 $44.22 $44.53 $45.07 $45.62 $46.23 $46.84 $47.55
-1.8%, 13000 BTU $45.85 $107.07 $98.45 $85.05 $40.30 $42 10 $43.69 $44.11 $44.67 $45.24 $45.85 $46.48 $47.21
-2,3%, 13000 BTUY $44.71 $103.75 $95.54 $53.54 $39.25 $41.18 $42.90 $43.49 $44.07 $44.67 $45.28 $45.94 $46.70
Central Appalachia

-.7%, 12500 BTU $46.46 $108.30 $105.04 $64.73 $55.26 $59.43 $61.64 $64.04 $65.55 $64.91 $65.34 $66.08 $67.80
-.7%, 13000 BTU $49.50 $115.41 $111.96 $69.02 $59.03 $63.45 $61.64 $68.36 $69.97 $69.28 $69.75 $70.53 $72.38
-1.0%, 12500 BTU 544.33 $105.29 $101.83 $60.38 $47.70 $4d8.47 $50.82 $48.96 $49.32 $48.72 $48.94 $49.31 $50.32
-1.5%. 12500 BTU $40.72 $93.27 $88.15 $50.33 $42.29 $44.65 $45.89 $47.17 $48.45 $48.05 $48.30 $48.67 $48.73
Ohio

-4%, 12500 BTU $39.19 $81.14 $78.23 $48.35 $36.60 $37.37 $38.95 $39.51 $40.06 $40.62 $41.19 $41.81 $42.52
{llinols Basin

-39, 11000 BTU (IL) $27.01 $50.75 $54.48 $38.12 $34.09 $34.16 $34.32 $34.61 $34.92 $35.26 $35.59 $35.93. $36.28
-3%. 11000 BTU (KY) $28.91 $52.65 $56.29 $39.93 $35.87 $36.94 $36.15 $38.49° $36.85 $37.25 $37.62 $38.01 $38.41
Powder River Basin ) '

-.33%, B400 BTU $8.36 $11.77 $11.98 $11.08 $10.99 $11.00 $10.96 $11.00 $11.09 $11.17 $11.37 $11.54 $11.74
-.35%, 8800 BTU $9.85 $13.78 $13.40 $12.50 $12.84 $12.98 $13.11 $13.26 $13.43 $13.81 $13.85 $14.07 $14.36
Uinta Basin

-.8%, 11500 BTU $29.93 $59.78 $54.61 $27.08 $25.68 $24.64 $25.00 $25.40 $25.79 $26.20 $26.61 $27.05 $27.57
Forelgn Coal ’

~.7%, 12000 BTU $62.03 $125.45 $115.01 $76.58 $54.06 $50.75 $£52.40 $51.40 $51.40 $51.96 $52.64 $53.33 $53.99
-.8%, 11600 BTU $57.85 $117.00 $107.30 $71.56 $50.62 $47.66 $49.34 $48.49 $48.63 $49.30 $49.97 $50.64 $51.33
Petroleum Coke i

-6%/30 HGI, 14000 BTU $44.90 $66.62 $58.65 $50.02 $40.44 $36.56 $36.96 $36.26 $36.3_0 $36.75 $37.21 $37.68 $38.18
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August 2008

ANNUAL AVERAGE SPOT PRICES REAL 2008 DOLLARS PER TON
BUSINESSASTUSITATTCA: — A
R 008 2 B D U e T B A R O R R B D R O e o s

Northem Appalachia

-1.6%, 13000 BTU $109.29 $98.34 $53.89 $38.64 $39.41 $40.01 $39.51 $39.22 $38.97 $38.76 $38.52 $38.33
-1.8%, 13000 BTU $107.07 $96.44 $52.92 $37.98 $38.84 $39.53 $39.14 $38.88 $38.64 $38.43 $38.22 $38.06
-2.3%, 13000 BTU $103.75 $93.59 $51.47 $36.98 $38.00 $38.81 $38.58 $38.36 $38.15 $37.95 $37.77 $37.64
Central Appalachia ; 2!

-.7%, 12500 BTUY $47.41 $108.30 $102.90 $62.23 $52.07 $54.84 $55.76 $56.82 $57.05 $55.44 $54.77 $54.33 $54.66
-.7%. 13000 BTU $50.52 $115.41 $109.68 $66.356 $55.62 $58.55 $55.76 $60.65 $60.90 $59.17 $58.46 $57.99 $58.35
-1.0%, 12500 BTU $46.24 $105.29 $99.75 $58.05 $44.94 $44.73 $45.98 $43.44 $42.93 $41.61 $41.03 $40.54 $40.56
-1.8%, 12500 BTU $41.586 $93.27 $86.35 « $48.39 $39.85 $41.20 $41.51 $41.85 $42.17 $41.04 $40.48 $40.02 $40.09
Ohio

-4%, 12500 BTU $39.98 $81.14 $76.63 $46.49 $33.55 $34.49 $35.24 $35.05 $34.86 $34.69 $34.53 $34.38 $34.28
flinols Basin

-3%, 11000 BTU (IL) $27.56 $50.75 $53.37 $36.65 $32.13 $31.52 $31.05 $30.71 $30.40 $30.12 $29.83 $29.54 $28.25
-3%, 11000 BTU (KY) $29.50 $52.65 $55.14 $38.38 $33.80 $33.17 $32.70 $32.38 $32.07 $31.81 $31.53 $31.25 $30.96
Powder River Basin

-.33%, B400 BTU $8.53 $11.77 $11.75 $10.66 $10.36 $10.15 $9.92 $9.76 $9.65 $9.54 $9.53 $9.49 $
-.35%, 8800 BTU $10.05 $13.78 $13.12 $12.01 $12.10 $11.98 $11.86 $11.76 $11.69 $11.63 $11.61 $11.87 $11.58
Uinta Basin

-.5%, 11500 BTU $30.54 $59.78 $53.50 $26.03 $24.20 $22.74 $22.62 $22.54 $22.45 $22.38 $22.30 $22.24 $22.22
Fareign Coal: Colombia

-.7%, 12000 BTU $63.30 $125.45 $112.67 $73.63 $50.94 $46.83 $47.40 $45.61 $44.74 $44.38 $44.13 $43.85 $43.52
-.8%, 11600 8TU $59.03 $117.00 $105.11 $68.80 $47.69 $43.97 $44.63 $43.02 $42.32 | $42.11 $41.88 $41.64 $41.38
Petroleum Coke

-§%/30 HGI, 14000 BTU $45.82 $66.62 $57.46 $48.09 $38.10 $33.74 $33.44 $32.17 $31.59 $31.39 $31.19 $20.98 $30.78

O @ S0
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August 2008
ANNUAL AVERAGE SPOT F
IRYAINES TR R TR PR S Y
Northern Appalachia
-1.86%, 13000 BTU $48.29
-1.8%, 13000 BTU $47.98
-2.3%, 13000 8TU $47.51
Central Appalachia
-.7%. 12500 BTU $69.46
~7%, 13000 BTU $74.15
-1.0%, 12500 BTU $51.38
-1.5%., 12500 BTU $50.81
Ohio
-4%, 12500 BTU $43.28
lilinois Basin
-3%. 11000 BTU (L) $36.68
-3%, 11000 BTU (KY) $38.85
Powder River Basin
-.33%, 8400 BTU $11.94
-.359%, 8800 BTU $14.69
Uinta Basin
-.5%. 11500 BTU $28.11
Foreign Coal
-.7%. 12000 BTU $54.66
-.8%, 11600 BTU . $52.06
Petroleum Coke
-6%6/30 HGI, 14000 BTU $38.71

$47.90
$47.49
$46.86

$70.43
$75.18
$51.87
$51.31

$42.71

$37.04
$39.27

$12.11
$14.97

$28.62

$54.73
$52.17

$38.78

$48.63
$48.21
$47.58

$71,38
$78.21
$52.39
$51.84

$43.38

$37.42
$39.70

$12.24
$15.19

$29.12

$54.82
$52.27

$38.81

$49.41
$48.98
$48.33

$73.35
$78.31
$53.60
$53.04

$44.09

$37.81
$40.14

$12.41
$15.45

$29.65

$55.54
$52.97

$39.34

@

-

$50.14
$49.70
$49.08

$75.37
$80.48
$54.86
$54.30

$44.77

$38.19
$40.58

$12.54
$15.68

$30.18

$56.27
$53.68

$39.90

$50.85
$50.41
$49.74

$78.29
$83.61
$56.73
$56.18

$45.42

$38.60
$41.04

$12.67
$15.91

$30.66

$57.02
$54.41

$40.48

$51.60
$51.15
$50.47

$81.40
$86.94
$53.68
$58.12

$46.11

$38.00
$41.50

$12.81
$16.15

$31.18

$57.81
$55.17

$41.09

$52.40
$51.94
$51.26

$83.78
$89.49
$60.09
$59.53

$46.85

$39.40
$41.96

$12.96
$16.41

$31.73

$58.66
$55.98

$41.77

$53.17
$52.71
$52.01

$86.17
$92.05
$61.47
$60.92

$47.57

$39.78
$42.40

$13.10
$16.66

$32.27

$59.55
$56.83

$42.48
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$53.93
$53.46
$52.78

$88.54
$94.59
$62.86
$62.31

$48.27

$40.17
$42.84

$13.23
$16.91

$32.80

$60.46
$57.70

$43.22

R A T

$54.70
$54.23
$53.51

$90.80
$97.13
$64.29
$63.74

$48.98

$40.58
$43.32

$13.38
$17.17

$33.34

$61.33
$58.52

$43.91
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QCF (QUARTERLY COAL
FORECAST) - 200804
JD Ene rgy, Inc.
@ﬂ&&essfﬂmmm
August 2008
ANNUAL AVERAGE SROTF
B INES S AR SR ASE IR
Northern Appalachia
-1.8%, 13000 BTU $38.15 $37.13 $37.00
-1.8%, 13000 BTU $37.91 $36.81 $36.68
-2.3%, 13000 8TU $37.53 $36.32 $36.19
Central Appalachia
-.7%. 12500 BTU $54.88 $54.59 $54.30
-.7%, 13000 BTU $58.58 $58.28 $57.97
-1.0%, 12500 BTU $40.59 $40.21 $39.86
-7.5%, 12500 BTU $40.14 $39.77 $39.43
Qhio
-4%, 12500 BTU $34.19 $33.11 $33.00
Iilnois Basin i
-3%, 11000 BTU (IL) $28.98 $28.71 $28.48
-3%, 11000 BTU (KY) $30.70 $30.44 $30.20
Powder River Basin
-.33%, B400 BTU $9.43 $9.39 $9.31
-.35%, 8800 BTU $11.61 $11.60 $11.55
Uinta Basin
-.5%, 11500 BTU $22.21 $22.18 $22.15
Forelgn Coal: Colombia
-.7%, 12000 BTU $43.18 $42.42 $41.71
-.8%, 11600 BTU $41.13 $40.44 $39.76

Petroleum Coke ;
-6%/30 HGI, 14000 BTU $30.68 $30.06 $29.53

$36.89
$36.57
$36.08

$54.78
$58.47
$40.01
$39.60

$32.92

$28.23
$29.97

$9.26
$11.53

$22.14

$41.46
$39.55

$29,37

$36.75
$36.43
$35.95

$55.24
$58.98
$40.20
$39.80

$32.81

$27.99
$29.74

$9.19
$11.49

$22.10

$41.24
$39.35

$29.24

$36.60
$36.28
$35.80

$56.35
$60.18
$40.83
$40.43

$32.70

$27.78
$29.54

$9.12
$11.45

$22.07

$41.08
$39.16

$29.13

$36.47
$36.15
$35.68

$57.54
$61.45
$41.47
$41.08

$32.59

$27.57
$29.33

$9.05
$11.41

$22.04

$40.86
$38.99

$29.04

$36.35
$36.04
$35.56

$58.13
$62.09
$41.69
$41.31

$32.51

$27.34
$29.11

$8.99
$11.38

$22.01

$40.70
$38.84

$28.98
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A T o R T oS
$36.22 $36.07
$35.90 $35.76
$35.43 $35.29
$58.69 $59.22
$62.70 $63.27
$41.87 $42.05
$41.50 $41.68
$32.40 $32.28
$27.10 $26.87
$28.88 $28.66

$8.92 $8.85
$11.35 $11.31
$21.98 $21.94
$40.56 $40.44
$38.71 $38.59
$28.93 $28.91

a’;.d.a:
$35.93

$35.62
$35.15

$59.71
$63.80
$42.23
$41.87

$32.18

$26.65
$28.45

$8.79
$11.28

$21.90

$40.28
$38.44

$28.84
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Public Service Company of New Hampshire
Merrimack Station Scrubber Project
Request for Information

Docket No. DE 08-108

Report

In its Secretarial Letter dated August 22, 2008 in this docket, the Commission notified
Public Service Company of New Hampshire (PSNH) that it was conducting an inquiry into the
status of PSNHs efforts to install a wet flue gas desulphurization system (scrubber technology)
at Merrimack Station in Bow. Installation of the scrubber (the “Clean Air Project”) is mandated
by RSA 125-0:11 through 18 (the “Scrubber Law”) to achieve reductions in mercury emissions.
The Commission directed PSNH to file, by September 12, 2008:

L a comprehensive status report on rts installation plans;

L. adetailed cost estimate for the project;

IL  ananalysis of the anticipated effect of the project on energy service rates; and
Iv.

an analysis of the effect on energy service rates if Merrimack Station were not in
the mix of fossil and hydro facilities operated by PSNH,

This report provides the information concerning PSNH’s scrubber installation project (the
Clean Air Project) requested by the Commission’s secretarial letter,

L. SCRUBBER STATUS

PSNH is moving rapidly forward with the Clean Air Project to comply with the Scrubber
Law’s mandate to achieve significant reductions in mercury emissions at the coal-burning
electric power plants in the state as soon as possible. RSA 125-0:11, I, Unless further delayed,
PSNH will meet the statutory installation deadline of July 1, 2013, and is striving to have the
scrubber operational sooner than that deadline. The scope of the Clean Air Project will
encompass planning and design; schedule and cost development; oversight of multiple
competitive bidding processes for engineering; equipment and system procurement, selection of
contractors, contract negotiations and execution; sequential construction management of the
various project components and interfaces, followed by the integration of those components into-
a functioning system; and operational start-up activities. All work on the Clean Air Project will
be performed with safety as a high priority. To date, PSNH has spent approximately $10 million

on the Clean Air Project.
Y
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A. Activities Performed during 2006

1. Merrimack Station began investigating operational changes at the facility that would
provide the necessary flexibility in the design and engineering of a scrubber system. The
catalyst replacement program on the previously installed selective catalytic reduction
systems was reviewed and updated to accommodate operating requirements of a new
scrubber and potentially improve the overall performance of the equipment.

[

. Merrimack Station revised, tested and modified its ash handling operations and
capabilities to provide necessary aptions for ash management in order to maximize unit
operations when a new sctubber is installed.

W

. Initial engineering was completed by Sargent and Lundy (“S&L™) based upon
information provided ii 2005. S&L also evaluated a number of equipment options
integral to the scrubber project and completed 4 layout of the project. Budgetary quotes
and lead times were solicited from major scrubber vendors, also during 2005.

N

. General specifications for the scrubber island, material handling system and the chimney
were provided to PSNH by S&L to further develop project requirements. To complement
this preliminary engineering work, site visits to the other scrubber installations were
completed by PSNH/Metrimack Station personnel.

L

. ‘Preliminary work in support of the temporary air permit application was completed Q
including emissions netting calculations and suggested modeling protocol.

N

Water quality testing was completed to define and identify approptiate sources for make-
up water to thé scrubber system.

Electrical work was reviewed with PSNH transmission and distribution divisions to
outline the power requirements for the new scrubber system. A two phase approach was
defined. Plans were made to relocate and upgrade an existing, old construction yard in
order for the land to be used for construction power for the scrubber system. A new
substation will be installed to power the scrubber operations.

N

. Alsoin pféparation for the scrubber installation, an unused oil tank was removed from
the north side of the plant. This space will eventually house portions of the material
handling system required by the scrubber project.

o0

9. A study of the Merrimack property’s south yard was performed to ensure an adequate
[ayout area for the necessary equipment and building surrounding the scrubber. A
nuinber of contractor facilities in the south end of the plant, as well as the existing
tralning facility, were identified for relocation.

10. A portion of the southern-most yard was cleared to make room for a new warshouse
building, Although a separate effort from construction of the scrubber project itself, it
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was necessary to complete this work prior to the extensive construction and labor effort
that will be underway during the construction of the scrubber islands. Preliminary
engineering, design, surveying and permitting for this new warehouse were completed,

11. A number of appropriate purchasing and proturement efforts were completed including
contract options and strategy analysls and vendor lists for scrubber manufacturers and
architect/engineers,

12. Engineering efforts included review of the latest equipment options, equipment
Integration capabilities, and mercury capture capebilities.

13. Also initial investigation into gypsum disposal and sale opportunities was pursued with
various wallboard manufacturers,

B.___ Adctivities Performed during 2007

1. Merrimack Station continued operational changes at the facility that would.provide the
necessary flexibility to accommodate the design and engineering of a scrubber system.
The station worked to modify boiler combustion temperatures. Tube shields were
removed from the boiler reheater to increase heat transfer and improve steam
temperatures.

2. The station’s south yard was cleared for the new warehouse on schedule. This new
warchouse will initially house displaced inventory from existing warehouse buildings.
The building permit application was submitted on May 17, 2007. Preliminary design of
the building was completed.

3. PSNH went out to bid for the Program Manager for the Clean Air Project on May 15,
2007. URS Washington Division (“URS”) was hired in October 2007 following lengthy

confract negotiations.

4. PSNH submitted a Temporary Air Permit application for the Clean Air Project with
NHDES on June 6, 2007. An emissions netting calculation and determination of a stack
beight consistent with good engineering practice (“GEP”) were required information to
support the Temporary Air Permit application submittal. Necessary air dispersion
modeling services were contracted for and have begun.

5. The first legislative update, as required annually by RSA 125-0:13, IX was completed on
June 26, 2007. PSNH is required to report on the progress, status, and cost of complying
with the provisions of the scrubber law to the legislative oversight committee on electric
utility restructuring, and the chairpersons of the house science, technology and energy
committee and the senate energy and economic development committee,. A brief
summary of that first update follows:
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« Engineering
i. Specifications developed for key components
ii. Possible site plan layouts developed
iit. Bquipment aptions identified
iv. Vendor lists and contacts established
v. Industry impact of high number of scrubber installations analyzed
« Commercial and Purchasing
i, . Contract strategy determined and approved
il. Program Manager specification written
iii. Program Manager out to bid
« Permits and Approvals :
i. Temporary Air Permit Application submitted to NHDES-ARD June 7,
2007
{i. Town of Bow presentations and submittals underway
fii. Company financing approvals initiated
» Site work
i. Existing oil tank removal completed
il. Site surveys completed '
{ii. South Yard studies completed

C. Adctivities Performed during 2008 to date

1. Construction of the major components of the Clean Air Project has been broken down-
into-the engineering, procurement, and construction of four major work islends which
include the scrubber, chimmney, waste water treatment faciljty, and material handling
systern. Construction must occur on a sequential basis. Of these islands, the chimney
and scrubber require completion first for safety reasons given the physical orientation of
the equipment and constraints of the site. Following foundation work, the chimney
“shell” construction must precede all work because of the necessity of preserving a “drop
zone” or area around the chimney for evident safety reasons. As a result of these
sequential copstruction requirements, both the serubber island and chimney specifications
were prioritized and sent out to bid first, vendor bid proposals were received, bid
proposals were reviewed to identify the lowest evaluated bidder and'negotiations with
lowest evaluated bidders were undertaken. The negotiations are in final stages on both
contracts and the contracts were expected to be executed this week; however, as a result
of the initiation of this inquiry, such contracts must await the Commission’s action in this
inquiry. The material handling system and waste water treatment system followed with
specifications sent out to bid, bid proposals received and evaluated, and negotiations well
urider way. Contracts witl be finafized in short order and will be ready to execute in the
near-term.

2. A second annual legislative update was completed on June 18, 2008. The status of the
scrubber installation and mercury reductions was reported on to the legislative oversight
cotnmittee on electric utility restricturing, and the chairpersons of the house science,
technology and energy committee and the seate energy and economic development
committee. A summary of that update follows:
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1,

* Engineering
i. Project’s components
ii. Specifications developed for 4 key components
¢ Commercia! and Purchasing
i. Program Manager hired Sept 2007
ii. Scrubber Island and Chimney proposals are in negotiations
ifi. Vendor Proposals requested and received for Wastewater Treatment
Facility and Material Handling System
* Review, Permits and Approvals
i. NHDES —May 12 presentation
ii. Temporary Permit expected October 2008
iii. Town of Bow —Local permitting
iv. Regional Planning Commission
* Site work
i. 'Existing oil tank removed
ii. Site surveys and studies completed
ili. Warehouse construction underway
iv. On-site engineéring facilities completed
Schedule and Costs
1, Tie-ins: MK#1 Fall 2012, MK#2 Spring 2013
ii. Project costs will be updated with review of major equipment bids

It was reiterated at this update that PSNH was focused on expediting the schedule; and
with two major equipment islands in negotiations, it would soon be known to what extent
the critical path of this project could be potentially shortened. These negotiations would
also provide updated costs associated with a new timeline,

As referenced earlier, negotiations with the scrubber island and chimney are pow in their
final phase. Recently completed boiler implosion, burner management and electrical

~ supply studies are being reviewed. Multiple meetings have been attended. in the Town of

Bow focusing on local permitting requirements and also addressing any Regional Impact
considerations. With that, public outreach and education meetings have been conducted
and/or scheduled with a variety of organizations, such as the Southern New Hampshire
Planning Commission, the Town of Pembroke, Town of Hooksett, ete.

Finally, air modeling is being completed with current engineering and equipment design
information and proposed site orientation. Drafting of the Temporary Air Permit
continues by the New Hampshire Department of Environmental Services (NHDES) Air
Division,

D. Schedule Status

As the project has moved forward steadily, PSNH has obtained more detatled information
from major equipment and system suppliers, and has adjusted the schedule accordingly.
The current optimized schedule shows that completion of the Clean Air Project in 2012 is

10
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possible if there are no additional delays. PSNIT’s efforts are now focused on an early
completion, as required by RSA 125-0:11, I. The early completion date is attributable to
PSNEs diligence in complying with the Scrubber Law’s mandates as rapidly as
reasonably possible. Early completion will be beneficial to customers because AFUDC
will be reduced, customers will benefit from early reductions credits provided by the
Scrubber Law’s Economic Performance Incentives at RSA 125-0:16, and, most
importantly, mercury and sulfur oxide emissions will be reduced. In addition, by
finalizing fixed price contracts and locking in prices, additional escalation of
commodities can be avoided to some extent.

2. An early completion date is predicated on successful completion of a number of critical
activitles on a timely basis. These activities include obtaining permits to proceed with
construction in the Fall of 2008 from the Town of Bow, and the receipt of a Temporary
Alr Permit from the New Hampshire Depariment of Environmental Services in the Fall of
2008. Moreover, procurement of engineering services and equipment must proceed on an
aggressive schedule. Even a shott delay at this time could trigger a six to eight month
delay in completion of the project because foundation construction work must commence
in the Fall 0f2009. If foundation construction work is not completed in the Fall 0£2009,
the work will have to be delayed until the Spring of 2010 because it cannot be performed
during winter months, This illustrates the valid concern that even a brief delay has the
potential for creating a domina effect on projeet schedule with far more than a day-for-

day delay,

3. The schedule is aggressive and has only a small tolerance for unpredictable delays due to O
inclement weather, eqiipment delivery problems, resolving engineering or design
problems, or start-up and testing problems. .Consequently, any delays caused by
regulatory actions o other unanticipated events could jeopardize PSNH’s ability to
_ adhere to the schedule. Any such delsy would increase the cost of the project.

E. Engineering Status

1. URS has gverall responsibility to develop the cost and schedule, subject to PSNH's -
review and approval. S -

2. The initial estimated cost of the project was based on a Sargent & Lundy estirate

performed in 2005, There have been significant increases in the cost of raw materials,

- steel, labor, and energy, since this estimate was mede, as noted by the Wall Street Journal

_in a May 27, 2008 article entitled “Costs to Build Power Plants Pressure Rates” (Atoh 1)
and echoed by the FERC's Office of Enforcement’s report to the FERC Commissioners -
on Inoreasing Costs in Electric Markets, presented on June 19, 2008 (Atch 2). URS has
more current information and experience with this type of work, and they developed a
revised estimated project cost based on their experience with such projects and on bids
received from the four major system vendors (Scrubber, Stack, Material Handling, and
Waste Water Treatment Islands). '

. @

517



L,

Approximately 60% to 70% percent of the revised project cost is now based on firm
contracts or firm bids PSNH has received. Only small system and interconnection field
systems (electrical, ductwork, piping, yard work, etc.) have yet to be finalized by bids. If
bids in hand are not acted on in a timely manner, such delay in execution of contracts can
and will result in a delay in project completion and higher costs.

URS has 30 engineers currently working on the project in the following areas:
Electrical engineering

Civil engineering

Structural engineering

Controls

Fire Protection

Estimators

Schedulers

Draftsmen.

FRmo oo op

URS’s efforts are approaching peak workload. This is a critical time in their efforts and
any upset will create risk of delay and added cost. .

Current work activities include site preparation, planning, and design. Once the shovel is
in the ground, construction activities will go on for approximately four years, Because

there will be more than 300 people working on the project at peak periods, the work must

be carefully planned and performed. Construction will be performed by union craft
labor, and an organized labor National Maintenance Agreement has been executed to
ensure availability of workers and eliminate the potential for labor disputes as well as to
prioritize safety on the job,

Parts lay-down and storage areas must be developed, site trench layout for electrical and
piping systems need to be designed, and contractor parking and access paths need to be
built.

E. Current Procurement and Construction Activities

PSNH has been actively engaged in negotiating contracts for various aspects of the
project. PSNH has completed bid evaluations for the waste water treatment system and
material handling system and those contracts are under negotiation. Bidding is cutrently
in progress for items like the construction power electricel switching panel, booster fans
and motors, and a new clectrical substation.

Negotiations are about to be finalized on the scrubber and chimney. However, as noted
in the Motion to Accelerate Schedule filed with the Commission on August 25", PSNH
and its corporate parent, Northeast Utilities, cannot continue to commit additional dollars
to the scrubber project until the Commission determines its actions in this inquiry. PSNH
will initiate discussions with various bidders and contractors to seek ways to continue to
allow limited critical path work to proceed, if possible. However, as stated above,
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escalating costs for global commodities such as steel and cabling make it likely that any
delay in the receipt of Commission action will increase the cost of the praject.

3. PSNH has also been designing and procuring equipment for the two substations that will
be constructed to support the ptoject. One substation is replacing an existing substation
and will eventually be used for construction and a second larger substation will be needed
to provide power to the scrubber once it is operational.

4, Site drawings have been developed to show new gates, new access roads, the
construction guard house, office trailer locations, new parts lay-down and storage
locations, security, and first aid locations. Work is progressing on soil borings to support
foundation design, site surveys are being conducted for general equipment locations, and
extensive underground surveying is being performed to locate all buried itemns.

5. Other current activities include developing specifications for booster fans and duct work,
designing yard fire protection systems, conducting noise studies, and performing
electrical usage studies. Myriad other tasks are also currently being performed in order to
successfitlly complete the project.

G. Permitting Activities
1. The petmitting activities began with submittal of the Terporary Air Permit application

submitted to NEIDES on June 7, 2007. NHDES has indicated that it will facilitate the
permitting process however possible and has offered to provide a staff liaison to assist.

2. Other permitting activities have occurred over the last six months and are ongoing. Most

notably, PSNH must receive approval from the Town of Bow. PSNH currently expects
to receive the necessary approvals within the next few months.

IL PROJECT COST ESTIMATE

A. PSNH, in consultation with URS, has developed a revised project cost estimate of $457

million. This cost equates to approximately $830 per KW for all of the “affected sources” subject

to the emissions limitations of the Scrubber Law (RSA 125-0:12, T) or $1,054 per KW installed
for Merrimack Station alone. This estimate includes the cost of the project, project management
costs, AFUDG, indirect costs, and contingency. Confidential Attachment 3 hereto providesa
detailed breakdown of project costs.

B. The current project cost estimate is in-line with recently published information on other
multiple unit scrubber installations occurring elsewhere in the country. SNL Financial reported
in their July 8, 2008 edition that the Wisconsin PSC had given verbal authorization for
Wisconsin Bnergy Corp to proceed with its plans to install Scrubber and Selective Catalytic
Reduction technologies to its Oak Creek units 5-8, 2 total of 525 MW’s of existing Coal fired
generating capacity at a cost of $774 Million. While this cost includes the addition of two
emissions reduction technologies, the installed cost equates to $1,474 per kW at Oak Creek.
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LI, EFFECT OF CLEAN AIR PROJECT ON ENERGY SERVICE RATES

A. . PSNH has assured the cost of energy produced by Merrimack Station will remain lower
cost for customers than reasonable potential alternatives, even when the costs of the Clean Air
Project are included. An analysis consisting of a detailed net present value of revenue
requirements including capital and operating costs over the expected 15 year depreciation life of
the scrubber demonstrates the continued economics of installing the scrubber provides this
assurance, The spreadsheets which contatn this analysis are included as Attachment 4 to this

filing.
B. The primary assumptions used as inputs to-the revenue requirements analysis include:

Capital cost: $457M

Capital structure: 47.23% Bquity, 52.77% Debt

Assumed Return on Equity: 9.81% (PSNH’s current allowed ROE on generation)
In-Service Date: July 1, 2012 : -

Coal cost: $4.82 per Million BTU escalated at 2.5% per year for the period of the
analysis

RGOGI or equivalent CO2 allowance cost: $7 per ton escalated at 2.5% per year
for the period of the analysis

Utilizing these inputs produced the following summary results:
First year bus bar cost: $94.55/MWh
Levelized (15 year) bus bar cost: $99.28/MWh

C. Using the 2012 - 2027 average bus bar cost, the effect that the Clean Air Project will have
on energy service rates is estimated to be approximately one-third of a cent per kWh
(1/3¢/kWh). In the first year of operation, the year with the highest cost impact due to the
highest value of undepreciated plant, absent any rate-smoothing initiatives, the impact on enetgy
service rates is estimated to be approximately one-half cent per kWh (1/2¢/kWh).

D. Sensitivity analyses were conducted to test the impact of changes to each of the key
assumptions (capital cost, coal cost and equivalent CO2 allowance cost) on the overall bus bar
cost of Merrimack Station. These sensitivity analyses indicated the economics of the project are
most sensitive to variations in the future price of coal, and far less sensitive to variations in the
capital cost or equivalent CO2 allowance cost,

IV. EFFECT ON ENERGY SERVICE RATES IF MERRIMACK STATION IS RETIRED
A.  The Commission’s Secretarial Letter requires “an analysis of the effect on energy service )
rates if Merrimack Station were not in the mix of fossil and hydro facilities operated by PSNH.”

Three alternatives were chosen for this analysis. These comparison cases included analyses over
the time frame of 2012 through 2027 of the following options:
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1. Purchase of energy and capacity to replace the equivalent of Merrimack Station
through a “Cost of Service” contract with new base load coal fired genecrating station;

2. Purchase of energy and capacity to replace the equivalent of Merrimack Station
through a “Cost of Service” contract with a new combined cyole natural gas fired
generating station; and . -

3. Purql;gsé of energy and capacity to replace the equivalent of Merrimack Station
through market purchases. '

B. The 2012 through 2027 analysis period w_aS chosen to-coincide with the anticipated 15
year depreciable life of the scrubber, as defined in the base case. Cost of service style contracts,
though not routinely in place in ISO-New England at this time, provided a presumed floor for
total aperating costs for a new coal or natural gas fired unit, employing a presumed “regulated
return” and debt/equity ratio consistent with the PSNH values used in the base case, of operating
with the scrubber.

C.  PSNH undertook a data review of energy trade press and publications to determine
cutrent estimates of newly proposed coal and natural gas combined cycle generating stations.

1. For recently proposed coal plants, PSNH found references to the Virginia City
Hybrid facility (Attachment 5). This is 2 585 MW fluidized bed facility with a

curreitly repotted capital cost of $1.8 billion. A net present value of revenue
requirements model was created that employed this capital cost, the PSNH oapital
structure and anticipated ROE, and for the sake of consistency, coal price and
equivalent CO2 allowance cost assumptions consistent with those used in the
scrubber analysis. FERC has estiipated significantly higher costs for construction
of new coal generation, as set forth in Attachment 2.

2. Forrecently proposed combined cycle natural gas plants, PSNH found references
to the Middletown Kleen plant, a 620 MW plant with a currently reported
financing of $985 Million (Attachment 6). This cost is consistent with the FERC
estimated cost Of new generation contained in Attachment 2.

D.. . Porfuture market conditions, PSNH examined the forward market for patural gas
delivered to New England and applied a “heat.rate” factor to translate the raw delivered fuel cost
to electrical energy. To the energy cost derived from these calculations, an adder was applied for
ISO-NE capacity value, which would be required to replace the lost capacity value existing with
the operation of Merrimack Station.

E. In the market purchase and combined cycle natural gas scenatios, a year 2012 price of
$11 per MMbtu was used as the first year price of natural gas. This value was escalated at a rate
2.5% per year for future years of the analysis.
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F. The results of these analyses indicated that the new coal and new combined cyele natural
gas plants would have bus bar costs of about $135 per MWhr. For the market purchase
alternative the sum of the energy and capacity costs resulted in a total cost per MWhr velue of
$107.10. To this amount, PSNH calculated and added a recovery of the estimated $63 Miltion of
stranded assets (undepreciated plant and inventories) that would exist at Merrimack Station over
a period of five years (as required by RSA 369-B:3-8). The overall cost of a market purchase
plus retirement scenario produced a levelized bus bar cost of $107.83/MWhr, which is nearly
15% higher than the cost calculated to operate Merrimack Station in the first year after
completion of the Clean Air Project.

G. From these results, PSNH has computed that the average net effect on energy service
rates if Merrimack Station is retired and replaced by market purchases wounld be 0.73 cents’kWh
of additional costs to customers over the period of 2012 through 2027.

H, Comparison and sensitivity analyses were conducted using the scrubber and market
purchase plus retirement scenarios. Under the base case assumptions the scrubber scenario
produced a nominal benefit to customers of $583 Million; $132 Million benefit on & net present
value basis, over the depreciable life of the scrubber. Additional net present value benefit of
$34.2 Million is attributable to. customers associated with the scrubber, as the charges for
stranded assets are avoided in the scenario where the scrubber is installed and the station

continues to operate.

L As a result of these analyses, PSNH has concluded that installation of the scrubber, and
continued operation of Merrimack Station is the best economic alternative for the benefit of its
customers.

CONCLUSION

PSNH has historically provided Clean Air Project status reports to the Legislature and the
committees having oversight responsibilities for this project, NHDES, Office of Consumer
Advocate, and this Commission; we continue to be ready and willing to meet with the
Commission Staff and OCA to discuss the Clean Air Project whenever requested.

PSNH urges the Commission to act promptly in this docket so that the project work can
resume without further delay. PSNH is at a critical juncture in the project since some contract
work is on hold, while other contracts are not being executed pending the outcome of the
Commission’s inquiry, Any delay to the project will increase its cost and therefore result in

_ higher costs to customers once the project is in service.
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Aftachment 1

The Wall Street Journal

Costs to Build waer Plants Pressure Rates

By REBECCA'SMITH
May 27, 2008; Page B3

Construction costs for power plants have more than
doubled since 2000, according to new index data to
be released Tuesday, and inflationary pressures will
continue to put the squeeze on electrioity prices.

The findings are bad news for consumers and utilities
alike, and help explain why power-plant development
has become something of a quagmire in the U.S, —
with no type of plant emerging as & reasonably priced
option that ¢an meet rising demand for electricity.

The anialysis comes in the forim of a price Index from

Cambridge Bnergy Research Assoclates Inc., 8
research and consulting firm in Massachusetts that is
2 unit of [HS Co, Similar to the consumer-ptice
index, it calculates the cost of building new power
plants based on the cost of materials and other
factors.

*Costs for lébor, materials, equ_ipﬁx‘mt and design and
engineering — all arc up," said Candida Scott, senior
director of cost and tectmology for CERA, Asa

result, the cost of building new plants is up 19% from -

a year ago and up 69% from 2005.

The skyrocketing price tag comes as the world is
roiled by surging electriolty demand and as it
weathers various supply disruptions, some caused by
what appear to be changing weather pattems.

In all, CERA says, the construction of new
gonerating capacity that would have cost $1 billion in
2000 would cost $2.31 billion if construction began
today.

According to the index, all types of power plants are
feeling the pinoh. Components and construction
materjals for nuclear power plants scoted the biggest
run-up in costs, up 173% -- nearly tripled - since
2000, Most of that increase has taken place since

2005. Costs for turbines used to génerate wind power
mote than doubled, at 108%, and patura! gas-fueled
and coal-fired plants saw their capital costs nearly .
double, up 92% and 78%, respectively.

"If anything, the index Iikely minimizes the rising cost

of building power plants, because it doesn't factor in
financing costs, and it doesn't include fuel costs. But
as prices for coal, natural gas and uranium have tisen,
they have put added pressure on the operating costs
of many comipanies, and those increases are pushing

up electricity prices, too.

The upshot, Ms. Scott said, is that prudent utility
regulators should make sure they are basing future
deolsions on data that are updated frequently, because
even calculations less then a year old can be
dangerously out of date.

One practical cansequence of the inflationary
pressures is that they make it harder for plant
developers, such as utilities, to look in prices as part

*of big projects. The longer the time period involved

in construction, the bigger the risks inherent in aty

fixed-price contracts. Instead of paying for "time and

materials,” many firms are seeking contracts in which
ptices are tied to varlous indexes.

In some states, utilities are rolling out big programs
to Install millions of “smart" electric meters in the
belief they will help cut electricity consumption and
reduce the need for new power plants. Oncor, a big
utility in Texas, last week said it plans to install three
million advanced meters on homes and small
businesses, giving consumers & tool to help geta
handle on electriolty use.

The CERA report underscores the tough choices
facing utilities and regulators, Bath are interested in
finding the technology that will be most affordable.
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That Is espeoially difficult, since big power plants
often remain in service 40 to 60 years.

Ons commodity whose cost has risen markedly is
steel, & important material for bullding both power-
plant structures and power-generating equipment.
The cost of iron ore, nceded to maks steel, rose about
10% In 2007 but has surged 65% in recent months,
Shorlages of coking coal, also needed to make steel,
have been another problem in Australia, a big export

country. CERA said steel costs could rise 40% to
60% this year. .

A wreak dollar also is a factor, since roughly 30% of
equipment needed by the U.S. power industry comes
from outside the U.S.

The analysis is of interest because it is difficult to get

solid cost data untll after plants have been bullt, Even
then, data aren't always available.
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Attachment 2

FERC’s Office of Enforgement’s Report to the FERC Commissioners on Increasing Costs in

Electric Markets, presented on June 19, 2008
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Mr. Chairmen and Commissioners, good morning, 1am here to present the Office qf _
Enforcement’s assessment of likely electricity costs in coming years. This presentation will
be posted on the Commission’s Web site today,
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At last month’s meeting, we reported that forward market prices for electric power are much
higher than the prices we actually experienced last year. This trend is universal around the
country. The slide shows the increases in forward prices for July and August as of this
week. They have risen further during the last month as natural gas prices have continued to
rise. : '

There is little reason to believe that this summer is unusual. Rather, it may be the beginning
of significantly higher power prices that will last for years. The purpose of this presentation
is to explain why that is so. The two major factors pushing the costs of electric generation
higher are increased fuel costs and increased cost for new construction. These factors affect
all parts of the country. That is, higher future prices are likely to affect all regions.
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The primary reason for the electric power price increases this year is high fuel prices. All
current market indications suggest that they will remain high. Let’s look at natural gas,
which often determines prices because it is so frequently on the margin. The slide shows
futures prices for the next few years. The futures prices are somewhat lower Tor 2009 than
for 2008. Bven so, they are a good deal higher for all years than the prices people actually
paid last year, and they are much higher than the prices many of us remember from earlier
in the decade. The implication is that markets anticipate continuing high prices, even
though they know that the United States has seen a significant increase in domestic natural
gas production over the last year and a half. The anticipation of further high prices makes
more sense when one considers the likely increase in gas demand for generation and the

global nature of competition for LNG.
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Natura] gas is not the only important fiel in sefting electric power prices. Coal still powers
half of all power produced in the U.S, Iri some markets — the Midwest and the Southeast,
for example —coal is often on'the margin and plays a major role in setting average prices
aver time, The sfide shows that the price of one key form of coal — Central Appalachian
coal - has risen rapidly ovor the last year. Forward makets show continuing high prices for
Centra] Appalachian coal for the next three years. This reflects, in part, the growing global
market for coal and the relatively weak US,dollar. Coal imports are becoming more costly

“and coal exports more profitable, both of which contribute to higher prices in the United

States.

I should mention that other coal prices behave somewhat differently from Central
Appalachian coal. For example, a majority of the overall cost for Powder River Basin coal
comes from transportation rates and can be more difficuit to see. Nonetheless, the
implication of the prices we'can see is that electric power prices are likely to increase even
where coal Is on the margin, ‘This may take place somewhat differently from the way
natural gas price increases flow through into power prices. Generally, companies buy coal
under fairly long term contracts, so there may be a lag before the higher prices show their
full effects. But the effects are coming.



While both natural gas and coal prices have increased rapidly, natural gas.is increasingly
important in every region of the country. The slide shows that even in regions where coal
has historically dominated -- most noticeably in SERC- natural gas usage has grown
substantially since 2000, up 63.6 TWh-in 2007, more than in any other region. Noticeable
increases also occurred in FRCC, which has flexibility to burn either gas or oil at many
facilities, and also in the Rockies and Southwest where demand continues to grow
considerably. '
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The second major factor that will put upward pressure on electtio power prices is the O
increasing cost of new construction. This effect is particularly importarit because the
country is entering a period when we will need to make substantial new investments,
especially in generation, o

Natural gas fueled most of the last great wave of generation investment, which occurred
between 1995 and 2004. In recent years, demand in most regions has gradually caught up
with the capacity built around 2000. Looking forward, demand will continue to grow, and
the need for new capacity will become ever mare acute and ever more widespread. The
slide shows NERC’s expectation of peak net load growth in different regions for the next 10
years. We at the Commission are not in the business of forecasting, so I would just say this:
There are legitimate reasons to be unsure about exactly how much new generation the
country will need in the coming years. For one thing, higher prices will themselves
discourage some power demand. Nonetheless, a significant level of demand increase seems
virtually inevitable. So will be the need to build more capacity.



The need for new generation is important because new construction is becoming more
expensive — quite aside-from fuel price increases. Cambridge Energy Research Associates —
CERA ~ produces an index of costs for the main inputs that go into building new generating
plants, The slide shows how that index has almost doubled since 2003. The increase in
nuclear plant inputs has risen even faster. Much of this cost increase results from rising
global demand for basic materials. Part of it also comes from shortages of people to do key
engineering and construction jobs. In any case, the implication is that, we will pay more,
not less, for the next round of construction.
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Let’s look at some of thie feasons that CERA’s index is rising so rapidly. The slide shows
two-of the primary construction-materials for electric generating plants — concrete-is on the
blue line and iron and steel on the red line. As you can see, the prices of both have been
rising recently — especially steel, which is now more than twice as expensive as it was four
years ago. Rising costs for iron and steel will also effect fuel prices for the power industry.
For example, nafural gas wells and pipelines bath use substantial amounts of steel, so
natural gas costs will also reflect rising iron and steel prices.
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Of course, new generating plants require many other basic commodities, The slide shows
the pricing for four key metals that go into generators. As you caun see, all of these metals
are increasing in price. The one that stands out is copper, up more than five times over the
past four years. Indeed, copper is now so valuable there ate reports of copper thieves
cutting live cables to steal the metal.

28

534



Labot costs are also inpre:a_-si.ng. Pérhéps'the most frequently cited fabor shortage is that for
nuclear engineers. It has been a full generation since the nation built its last nuclear plant.

Most of the engineers who worked on those plants are near retirement — and many have

moved on to other occupations. In fact, the labor shortages-are more widespread than just

nuclear engineets. The slide shows that there has beea about a 27% nominal change in
average hourly earnings for both construction labor generally and for non-construction
utility Iabor since 2000, outpacing inflation by over 4% for the same period.

In practice, the American labor market is quite responsive to market forces, so short-term
labor shortages tend to be self-cotrecting over the mid-term. Still, there is no quick way to

force several years of education into six months, or decades of experience into a year or
two.



What do all these cost increases mean for the cost of building a new generating plant?

No one knows precisely. It’s difficult to get consistent and trustworthy numbers about plant
costs, both because they are commeroially sensitive and because the assumptions behind them
vary greatly. The numbers reflected on the slide come from a variety of sources and include
different assumptions about, for example, location or exactly what facilities are included in the
estimate. To take one example: Two recent nuclear procurements in South Carolina and Georgia
produced cost estimates.of $5,100 and $6,400 per kW, respectively, for the same technology. We
have been told that most of the difference may be due to different uses of Allowances for Funds
Used during Construction — AFUDC.

Despite the difficulties in being precise, the slide represents a good general indication of how
capital costs have been changing. If anything, the cost estimates may be lower than the final
costs of projects, if input costs continue to rise.

It’s also important to remember that these cost estimates cover only capital costs. They do not
include fuel costs, which as we’ve seen earlier will be a large factor for both natural gas and coal-
fired plants. To the extent that plants do not have major fuel costs - they mey be more
competitive over their life cycles than would be suggested just looking at the capital costs. That
would affect renewables and, to a degree, nuclear plants,

Similarly, these estimates generally do not include a full accounting of major risk factors,
especially those affecting coal and nucleer plants., Both of these technologies have long lead
times. That increases the chance that market conditions will change before they are complete and
adds to the finanoial risk of building them. Nuclear plants also have risks associated with both
decommissioning and waste fuel disposal. And coal plants have risks associated with the future
treatment of greenhouse gases. Of course, relatively new technologies like wind and the new
approaches to nuclear also have some risks, simply because they do not have the same track
record of more mature technologies.
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Climate change has become an increasingly urgent national issue. The debate over how to
address carbon dioxide eniissions is lively and has already affected how companies think
‘about investments. Until recently, rising natural gas prices made coal plants attractive.
However, the national uncertainty about carbon policy has made investing in coal plants
more risky. Without carbon captire or sequestration, coal unit emit about four times as
much carbon as hetural gas combined oycle units per MWh, Since January 2007, 50 coal
plants have been canceled or postponed. Only 26 remain under construction.

Whatever the eventual result of the climate change debate, costs of producing power from
both coal and nafural gas are likely t0 incréase. Moreover, as long as future climate change
policy is uncléar, market pafticipants will have a considerable disincentive to invest in coal
plants. Even when the issues are resolved, it remains an open question how competitive
coal-fired generation will be, and it would take another four to eight years to build new
coal-fired capacity.
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2mand Response and Energ
Efficiency ~ Key ingredient:
‘technology for the immediate future

Over the long run, the nation can meet its increasing need for generation in several ways, But
for the next few years, the options are more limited, and natural gas will be crucial.

The lead times for both nuclear and coal units mean that they will not supply a significant
amount of new capacity for nearly a decade.

Most people expect renewables to supply an increasing proportion of the nation’s power. For
the next few years, wind will almost certainly account for a large share of generation investment
and will account for a growing share of overall generation. Wind power has no fuel costs, and
so will generally operate when available. However, wind is a variable, weather-dependent
resource, As a result, it will not make up as strong a share of the Nation’s capacity needs over
the next fow years. Other renewables are becoming more competitive. Geothermal power is
already an important resource in the west, and concentrated solar is becoming economically
attractive in desert areas like the Southwest. But these sources ars likely to remain relatively
small in the national picture over the next few years,

Both demand response and energy efficiency will be important — I’l! talk more about them on
the next slide — but they are unlikely to eliminate the need for new capacity.

Overall, the most likely outcome is that natural gas will continue to be the leading furel for new
capacity over the next half decade, For example, the consulting firm, Wood Mackenzie
estimates that in a carbon constrained environment, gas consumption for power will incresse by
69 % by 2017. That’s in addition to the 55% increase we’ve seen since 2000.
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Over the years, we have learned repeatedly that people respond to prices. Inthe case of O
electric power, this is likely to take several forms.

First, there is likely to be more demand response. In the simplest terms, high prices at peak
will lead some customers — both businesses and others — to prefer to save their money rather
than use power. In fact, the first round of demand response may be both the cheapest and
fastest way to improve capacity margins on many systems. The best cost estimates for the
first rounds of demand response sugges that it should be available for about $165/kW, far
less than any generation side options. The resulis of ISO-NE’s first Forward Capacity

. Market auction last year corroborates the economic importance of demand response - 7.4 %
of the accepted bids were for demand response. However, there are impediments that limit
the full yse of demand response. For example, most customers do not have the option to
respond directly to real-fime prices. As a result, they are unlikely to reduce peak
consumption as much as they might prefer to if they could take advantage of the price.

Second, customers are likely to be more energy efficient. While few customers see real-
time prices, most get an average price over a month. As aresult, high prices give them
considerablé incentive to reduce their overall consumption of power — though no more at
peak than at other times. That is, energy efficiency is essentially a substitute for baseload
capacity, while demand résponse is a substitute for peaking capacity. Energy efficiency is
also likely to be economically important. Cost estimates show that the first round of energy
efficiency may be available for about 3 cents’kWh. At

Continued on next page
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Continued from previous page

current prices, supplying that same kWh from a combined cycle gas plant would cost 9
cents just for the fue]. Adding to the likelihood of greater energy efficiency is that many
states have adopted fairly strong energy efficiency standards,

Third, innovators see higher prices as an opportunity; By the nature of things, it’s hard to
predict what innovations will succeed. The electrié industry has a number of technologies
that might take off - including concentrating solar power,‘hydrokinetic power, and vehicle
to grid technologies. In addition, distributed generation is bééoming more important, and
may continue to do so for both cost and emissions reasons . In other newly competitive
industries, such as telecoms and natural gas, innovationshave producid Jarge changes,
sometimes quickly. Given continuing high electric prices, the eléctric power indistry rhay
see similar results. ; BT '
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That concludes our presentation. We welcome comments and questions.



Confidential Attachment 3

Detailed Project Cost Breakdown

Cornjidential attachment filed pursuant to “Motion for Protective Order”
pursuant to the Commission’s August 22, 2008 Secretarial Letter
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Attachment 4
DETAILED NET PREéBNT VALUE OF REVENUE REQUIREMENTS
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Attachment 6
SNLi article, July 1, 2008
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SNL Interactive: Article

Page 1 of 1

SNL: % SNLFiceanoal

<<Return to Previous Page

Power & Coal - Infrastructure Development
Dominion starts construction on V rginia clean coal plant
July 01, 2008 8:14 AM ET :

By Adnan Muriawar

Dominlon Virginla Power said June 30 It began construction on the 585-MW Virglnla Clty Hybtld clean coal
plant In Wise County, Va. '

Construction of the plant Is scheduled to take four years, Dominion said.

The plant is part of Dominlon Virginla Power's response to a projected growth In demand for electricity of
4,000 MW from Its customers by 2017.

The Virginia Department of Environmental Quality Issued the necessary alr permits following the unanimous
approval June 25 by the State Alr Pollution Control Board, The Virginla State Corporation Commission
approved the £1.8 billion project on March 31.

The dirculating fluldized bed unit will use coal and up to 20% blomass for its fuel, The station will provide
nearly 1,000 jobs during construction and require a permanent staff of more than 75 people once It begins
operating, the company sald, .

Dominlon Virginia Power Is the trade name of Virginla Eleciric and Power Co., a subsidiary of Dominlon
Resources Inc,

- Site content and design Copyright © 2008, SNL Financial LC
Usage of this product Is govemed by the Master Subscrintion Agresment,

— [,

SNL Finandal LG, One SNL Plaza, PO Box 2124, Charlottesville, Virginla 22902, (434) 977-1600
i
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Attachment 6
SNLi article, June 26, 2008
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SNL Interactive: Article Page 1 of 1

SNL: | ¥ENL Finencia
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http://www.snl.com/interactivex/article.aspx?Printable=1 &D)=&01‘02438§KPLT=2 i

<<Retum to Prevlous Paga

Power & Natural Gas - Operations and Strategy .
EIF raises financing to build 620-MW Kleen plant in Connecticut
June 26, 2008 2:16 PM ET

By lay Hodgkins

Energy Investors Fundg Group on June 26 sald its United States Power Fund II LP and United States Power
Fund IIT LP have ralsed construction financing for the Kieen Energy Systems LLC power plant in Middletown,
Conn., known as Middletown Kleen, ’

The financing totaled $985 milllon of senlor secured bank loans and a revolving credit facility, the company
sald, EIF sald it Is the majotity owner of tha project, with the balance owned by White Rock Holdings

Assoclates L1LC,

Goldman Sachs & Co. actad as joInt lead arranger and sole book runner for senlor secured loans ralsed to help
finance the construction of the profect, The bank loans were rated as Investment grade at BBB- by Fltch

Ratings, EIF sald.

"With this construction financing in place, we're able to build 2 first-class power plant to serve the people of
Connecticut,” sald Willlam Corva of Kieen Energy Systems. "This plant will provide clean, economical power to
an area in need of new power generation."

Construction of the project began in February and Is expected to be completed In mid-2010, EIF said, The
North American Energy Services

project will be operated by Itachu Corp, subsidiary and will be managed by
Power Plant Management Services.

The Kleen piant will be a 620-Mw, comblined-cycle natural gas-fired facllity, The project won a compelitiva
request for proposals process run by the state of Connecticut and has enteled into a 15-year capacity

agreement with Northeast Utilitles subsldiary Connecticut Light and Power Co. for the electricity produced by

the plant.

The project has also finalized a multiyear tolling agreement, EIF sald.

Site content and design Copyright © 2008, SNL Financial LC
Usage of this product Is governed by the Master Subscr]

SNL Financlal LC, One SNL Plaza, PO Box 2124, Charlottesville, Virginla 22902, (434) 977-1600
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THE STATE OF NEW HAMPSHIRE
before the
PUBLIC UTILITIES COMMISSION
Public Service Company of New Hampshire
Merrimack Station Scrubber Project
Request for Information

" Docket No. DE 08-103
MEMORANDUM OF LAW

Pursué.nt to the Commission’s Secretarial Letter dated August 22, 2008,
Public Service Company of New Hampshire (“PSNH” or the “Company”) provides
this Memorandum of Law concerning the Jegal mandate placed on the Company by
the General_ Court to install a wet flue gas desulphurization system (“scrubbex
technololgy”) at PSNH'’s Merrimack St;ation in Bow.

On June 8, 2006, “AN ACT relative to the reduction of mercury emissions,”
2006 N.H. Laws Chapter 106 (the “Scrubber Law”) took effect. By that law, the

Goneral Court imposed an unmistakable legislative mandate for PSNH to install

- and have opératibnal serubber technology to control mercury emissions at

Merrimack Units 1 and 2 no later than July 1, 2018. RSA 126-0:18, I. Three years
earlier; in 2003 N.H. Laws, Chapter 21, the legislature had enacted RSA 369-B:3-a.
RSA 369-B:3-a autl.mrizes PSNH to modify its generation assets upon a finding that
such modifications are “in the public interest of retail customers of PSNH to do 80.”
In its Secretarial Letter, the Commission requested this Memorandum of Law to
address “the nature and extent of the Commission's authority relative to the
Merrimack Station scrubber project” in light of the statutory requirements

contained in RSA 125-0:11, et seg., and RSA 369-B:3-a.
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Subject to acknowledged constitutional limitations, the regulation of utilities
and the setting of appropriate rates to be charged for public utility products and
services is the unique province of the legislature. Dugquesne Light Co. v. Barasch,
488 U.8. 299, 818 (1989); The Minnesota Rate Cases, 230 U.S. 852, 483 (19 18);
LUCC v. Public Serv. Co. of N.H,, 119 N.H. 332, 340 (1979). The Public Utilities
Commisgion (“PUC”) derives its authority from powers delegated by the legislature.
Appeal of Richards, 184 N.H. 148, 158 (1991). |

The “nature and extent of the Commission’s authority” has been clearly set
forth in numerous New Hampshire Supreme Court decisions. Petition of Boston &
Maine Railroad, 82 N.H. 116 (1926); State of New Hampshire v. New Hampshire Gas
& Electric Co., 86 N.H. 16 (1932); H.P. Welch Co. v. State, 89 N.H. 428 (1938); Blair
and Savoie v. Manchester Water Works, 108 N.H. 605 (1961); State v, New England
Telephone & Telegraph Co., 103 N.H. 394 (1961); Appeal of Public Service Co., 122
N.H. 1062 (1982). See also, The Manchester Press Club v, Siate Liquor Comm'n, 89
N.H. 442 (1988).

As early as 1925, the Court held:

The public service commission is an agency of limited powers

and authority. While the legislature may delegate to such an agency

certain of its own powers and authority, the exercise of such
delegation does not extend beyond expressed enactment or its
fairly implied inferences. The establishment of guch an agency is of

a special rather than general character, and power and authority

not granted are withheld.

Boston & Maine Railroad, id. at 116 (emphases added),
The Court, citing to this 1925 precodent, re-affirmed the limited autherity of

the PUC in Appeal of Public Service Co.:

550



-3-

The PUC is a creation of the legislature and as such is endowed with
only the powers and authority which are expressly granted or
fairly implied by statute. Petition of Boston & Maine Railroad, 82
N.H. 1186, 116, 129 A. 880, 880 (1926). Consequently, the authority
of the PUC...is limited to that specifically delegated or fairly
implied by the legislature and may not be derived from other
generalized powers of supervision.

Appeal of Public Service Co., id. at 1086 (emphases added).
| Recently, the Commission itself noted these restrictions on its power and
authority. In Re RCC Minnesota, Inc., 88 NH PUC 611 (2008), discussing the
Commission’s authority to regulate cellular carriers, the Commission found:

The New Hampshire Supreme Court has held that "[tlhe PUC is a
creation of the legislature and as such is endowed with only the
powers and authority which are expressly granted or fairly implied by
statute.” Appéal of Public Servite Company of New Hampshire, 122
NH 1062, 1066 (1982). Consequently, the Commission must look to
its statutory cuthority to determine whether it has jurisdiction
over cellular providers: RSA 862:6 expressly states that it does mot. A
.cellular provider is not'a public utility, and its "services ghall not be
subject to the jurisdiction of the public utilities commission pursuant
to this title." RSA 362:6. We therefore must conclude that the
Commissiorn: does not have jurisdiction over any cellular
carrier because the New Hampshire legislature specifically
removed cellular carriers from the jurisdiction of this
Commission.

Re RCC Minnesota, Inc., at 6156 (emphases added). See also, Re Congestion on the
Telephone Network Caused by Internet Traffic, 88 NEH PUC 173, 175 (2004) (Tt is 2
well-established piinciple that this Commission possesses only those powers that are
granted to it by the legislature.”)
These precedents clearly and consistently note that “the regulation of
utilities...is the unique pravinee of the legislature”; the Commission “derives its
",

authority from powers delegated by the legislature”; “[t]he...commission is an

agency of limited powers and authority”; and, “the authority of the PUC...is limited
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to that specifically delegated or fairly implied by the legislature and may not be
derived from other generalized powers of supervision.” These holdings detail the
limits of the Commission’s authority and form the bases for any discussion
concerning the nature and extent of the Commission’s authority relative to the
Merrimack Station serubber project.

The Scrubber Law, codified at RSA 125-0:11 fhrough. 126-0:18, is clear,
straightforward, and unambiguous in its mandate, as set forth in the first words of
the statute:

Statement of Purpose and Findings. The general court finds
that:

L It is in the public interest to achieve significant reductions
in mercury emissions at the coal-burning electric power plants
in the state as soon as possible. The requirements of  this
subdivision will prevent, at a minimum, 80 percent of the aggregated
mercury content of the coal burned at these plants from being emitted
into the air by no later than the year 2018. 7o accomplish this
objective, the best kEnown commercially available technology
shall be installed at Merrimack Station no later than July 1,
2013.

RSA 125-0:11, I (emphases added).
The-General Court provided unequivocal notice of the Scrubber Law’s intent
in eight such findings in the law’s Statement of Purpose and Findings:

L. It is in the public interest to achieve significant reductions in
mercury emissions at the coal-burning electric power plants in
the state as soon as possible, The requirements of this subdivision
will prevent, at a minimum, 80 percent of the ageregated mercury
content of the coal burned at these plants from being emitted into the
air by no later than the year 2018. To accomplish this objective,
the best known commercially available technology shall be
installed at Merrimack Station no later than July 1, 2013,

II. The department of environmental services has determined
that the best known commercially available technology is a wet
flue gas desulphurization system, hereafter “scrubber
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technology,” as it best balances the procurement, installation,
operation, and plant efficiency costs with the projected
reductions in mercury and other pollutants from the flue gas
streams of Merrimack Units I and 2. Scrubber technology achieves
significant emissions reduction benefits, including but not limited to,
cost effective reductions in sulfur dioxide, sulfur trioxide, small
particulate matter, and improved visibility (regional haze).

1. After scrubber technology is installed at Merrimack Station,
and after a period of operation has reliably established a consistent
level of mercury removal® at or greater than 80 percent, the
department will ensure through monitoring that that level of mercury
removal is sustained; étonsistent with the proven operational
capability of the system at Merrimack Station.

IV. To ensure that an ongoing and steadfast effort is made to
implement practicable technological or operational solutions to
achieve significant mercury reductions prior to the construction and
aperation of the serubber technology at Merrimack Station, the owner
of the affected coal-burning sources shall work to bring about such
early reductions and shall be provided incentives to do so.

N. The installation of scrubber technology will not only reduce
mercury emissions significantly but will do so without
jeopardizing electric reliability and with reasonable costs to
consumers.

V1. The installation of such technology is in the public interest
of the citizens of New Hampshire and the customers of the
affected sources.

VII. Notwithstanding the provisions of RSA 126-0:1, VI, the purchase
of mercury credits or allowances to comply with the mercury reduction
requirements of this subdivision or the sale of miercury credits or
allowances earned under this subdivision is not in the public interest.

VII. The mercury reduction requirements set forth in this
subdivision represent o careful, thoughiful balancing of cost,
benefits, and technological feasibility and theréfore the
requirements shall be viewed as an integrated sirategy of non-
severable companents.

RSA 126-0:11 (emphases added).

The Scrubber Law'’s mandate that a scrubber shall be installed at Merrimack

Station is detailed in the statutory provisions contained in its “Statement of Purpose
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and Findings.” In RSA 125-0:18, I, the General Court unequivocally requires PSNH

to install a scrubber at Merrimack Station within a set timeframe:

L. The owner [PSNH] shall install and have operational
scrubber technology to control mercury emissions at Merrimack
Units 1 and 2 no later than July 1, 2013. The achievement of
this requirement is coniingent upon obiaining all necessary
permits and approvals from federal, state, and local regulatory
agencies and bodies; however, all such regulatory agencies and
bodies are encouraged to give due consideration to the general
court’s finding that the installation gnd operation of scrubber
technology at Merrimack Station is in the public interest. The
owner shall make appropriate initial filings with the department and
the public utilities commission, if applicable, within one year of the
effective date of this section, and with any other applicable regulatory
agency or body in a timely manner. :

(Emphasis added).

The General Court could not be clearer regarding the purpose and intent of

the Scrubber Law. PSNH shall install scrubber at Merrimack Station as

soon as possible. This mandate is binding not just on PSNH, but also on the

Commnission. As noted earlier, “the authority of the PUG...is limited to that

specifically delegated or fairly implied by the legislature and may not be derived

from other generalized powers of supervision.” Appeal of Public Service Co., supra,

122 N.H. at 1066. In the Scrubber Law, the General Court has:

L

I

Found that “It is in the public interest to achieve significant
reductions in mercury emissions at the coal-burning electric power
plants in the state as soon as possible,”

Mandated that scrubber “technology shall be installed at Merrimack
Station no later than July 1, 2013.”

Found that “the best known commercially available technology is a
wet flue gas desulphurization system, hereafter ‘scrubber technology,
as it best balances the procurement, installation, operation, and plant
efficiency costs with the projected reductions in mercury and other
pollutants from the flue gas streams of Merrimack Units land2.”
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IV. Found that “Scrubber technology achieves significant emissions
roduction benefits, including but not limited to, cost effective
reductions in sulfur dioxide, sulfur trioxide, small parxticulate matter,
and improved visibility (vegional haze).”

V. Tound that “The installation of scrubber technology will not only
reduce mercury eniissions significantly but will do so without
jeopardizing electric reliability and with reasonable costs to
consumers.” -

VL. TFound that “The iunstallation of such technology is in the public
interest of the citizens of New Hampshire and the customers of the
affected sources.”

VII. And declared that “The mercury reduction requirements set forth in
this subdivision represent a careful, thoughtful balancing of cost,
benefits, and technological feasibility and therefore the requirerments

ghall be viewed as an integrated strategy of non-severable
components.”

The Scrubher Law does not delegate authority to the Commission to second-
gueés the mand_.ates and findings of the General Court. There is absolutely no
jmplication within the S(_:rubber Law that the mandate to install a scrubber at O
Merrimack Stat':i.on as soon as possible can.be delayed, conditioned, or eliminated in
its entirety, by the Commission. |
Int‘:erpretation of the Scrubber Law is not difficult. Justa few days ago, the
Supreme Court issued its most recent holdings on statutory interpretation:

We are the final arbiters of the legislative intent a8 expressed in the
words of the statute considered as a whole. State v. Langill, 167 N.H.
__ (decided April 4, 2008). We begin by examining the language
of the statute, State v. Whittey, 149 N.H. 468, 487 (2008), and ascribe
the plain and ordinary meaning to the words used, Langill, 167 N.H.
at . We interpret legislative intent from the statute as written and
will not consider what the legislature might have said or add language
that the legislature did not see fit to include. Jd. We also interpret a
statute in the context of the overall statutory scheme and not in
isolation. Id. If a statute is ambiguous, however, we considex
legislative history to aid our analysis, Whittey, 149 N.H. at 467. Our
goal is to apply statutes in light of the legislature's intent in enacting
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them, and in light of the policy sought to be advanced by the entire
statutory scheme. Id,

State v. Dansereau, _ N.H. ___ (August 15, 2008, slip op. at 2); See also, Ouletie v.
Town of Kingston, __ N.H. ___ (August 16, 2008, slip op.).

In the case of the Serubber Law, the overall statutory schemé includes not
just the contents of 2006 N.H, Laws 105, but the entirety of RSA Chapter 125-0, the
state’s Multiple Pollution Reduction Program. Enacted during the 2002 legislative
session as “AN ACT relative to additional emissions reductions from existing fossil
fuel burning steam elsctric power plants,” (2002 N.H. Laws, Chapter 130), RSA 125-
O:1 contains additional findings by the General Court that are part of the overall
statutory scheme leading to the Scrubber Law. The Legislature’s findings include: a
finding that “scientific advances have demonstrated that adequate protection of
public health, environmental quality, and economic well-being - the 8 cornerstones of
New Hampshire's quality of life - requires additional, concerted reductions in air
pollutant emissions.” RSA 126-0:1, I; a finding “that protecting New Hampshire's
high quality-of-life environment by reducing air pollutant emissions returns
substantial economic benefit to the state through avoided health care costs; greater
tourism resulting from healthier lakes and improved vistas; more visits by
fishermen, hunters, and wildlife viewsrs to wildlife ecosystems, and a more
productive forest and agricultural sector.” RSA 125-0:1, IV; a finding “that
aggressive further reductions in emissions of sulfur dioxide (SO2), oxides of nitrogen
(NOx), mercury, and carbon dioxide .(COZ) must be pursued.” RSA 125-0:1, III; and,
a finding “that substantial additional reductions in emissions ;)f S02, NOzx, mercury,
and COZ2 must be required of New Hampshire's existing fossil fuel burning steam

electric power plants..” RSA 125-0:1, V.,
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When viewed with the Supreme Court's stated goal of applying statutes in
light of the legislature's intent in enacting them, and in light of the policy sought to
be advanced by the entire statutory scheme, there is no doubt what was intended by
passage of the Scrubber Law. The public interest findings of the General Court in
RSA 125-0:1 overwhelmingly dictate the policy objectives; the Scrubber Law was
intended to expeditiously implement these objectives via installation of the scrubber
as quickly as possible,

The language of the Scrubber Law is clear. Ascribing the “plain and ordinary
meaning to the words used” in the Scrubber Law leaves no doubt that the General
Court has mandated installation of a lécrubber_at Merrimack Station as soon as
possible. The intent of the Scrubber Law is obvious and apparent from _the statute
as written. The overall statutory scheme and the policy sought to be advanced is
obvious and unwaivering: “The mercury reduction requirements set forth in this
subdivision represent a carefu), thoughtful balancing of cost, benefits, and
technological feasibility and therefore the requirements shall be viswed as an
integrated strategy of non-severable components.”

The Sﬁpréme Court has also discussed the importance of the General Court's
use of the word “shall,” as used iﬁ the Scrubber Law. (A scrubber “shail be installed
at Merrimack Station no later than July 1, 2013” RSA 125-0:11, L. The
requirements of the Scrubber Law “shall be viewed as an integrated strategy of
non-severable compovents.” RSA 125-0:11, VIII. “The owner shall install and have
operational scrubber technology to control mercury emissions at Merrimack Units 1
énd 2 no later than July 1, 2018 RSA 125-0:18, I. “Total mercury emissions from

the affected sources shall be at least 80 percent less on an annual basis than the
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baseline mercury input, as defined in RSA 125-0:12, 01, beginning on July 1, 2018.”
RSA 126-0:18, IL, In State v, Johanson, 156 N.H. 148, 151 (2007), the Court noted:

“The use of the word 'shall' is generally regarded as a command;

although not controlling, it is significant as indicating the intent that

the statute is mandatory. This is especially so where the purpose of

the statute is to protect private rights." McCarthy v. Wheeler, 162 N.H.

648, 645, 886 A.2d 972 (2005).

Similarly, in'City of Rochester v. Corpening, 168 N.H. 571, 574 (2008) the
Court held:

"The intention of the Legislature as to the mandatory or directory °

nature of a particular statutory provision is determined primarily

from the language thereof" Appeal of Rowan, 142 N.H. 67, 71, 694

A.2d 1002 (1997) (quotation and citation omitted). The general rule of

statutory construction is that "the word 'may’ makes enforcement of a

statute permissive and that the word ‘shall' requires mandatory

enforcement.” Town of Nottingham v. Harvey, 120 N.H, 889, 895, 424

A 2d 1125 (1980).

As recently as July 26% of this year, the Supreme Court reiterated this
principle of statutory construction. Discussing the Legislature’s use of the word
“shall” in RSA 402-C:34, the Court cited to Rowan, supra, and held that “having
used the word ‘shall,’ the legislaturs is presumed to have intended éeiﬁdff under RSA
402-C:34 to be mandatory rather than discretionary.” In the Matter o}‘ the
Liquidation of The Home Insurance Company, ___ N.H. __, slip op. at 10 (July 25,
2008).

The use of the word “shall” in the Scrubber Law emphasizes the Legislature's
intent that installation of a scrubber at Merrimack Station is “commanded” and is

“mandatory.” Indeed, within the Scrubber Law, the General Court used the word

“ghall” sixty times! There can be no doubt of the mandatory and uneguivoeal

- direction expressed in the S&ubber Law.
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When the Scrubber Law is analyzed using the Supreme Court’s statutory -
interpretation rules, the General Court’s meaning, intent, and command is clear. If
there was any amblguity, wh_iéh there is not, the Court has indicated that legislative
history w.ould be used to aid in the statute's analysis. The Scrubber Law's

legislative history is equally clear and unambiguous:.

SCIENCE, TECHNOLOGY AND ENERGY
HB 1673-FN, relative to the reduction of mercury emissions.

MAJORITY: OUGHT TO PASS WITH AMENDMENT. MINORITY:
OUGHT TO PASS WITH AMENDMENT.

Rep. Roy D. Maixfield for the Majority of Science, Technology and
Energy: This bill provides for at least an 80% reduction of
mercury emissions from coal-fired power plants by requiring
the installation of a scrubber technology no later than July 1,
2018 and prouides economic incentives for earlier installation
timeframes and greater reduction in emissions. The committee
amendment provides fox annual progress reports from Public Service
of New Hampshire (PSNH) and also cost recovery language. This
legislation is a result of months of collaborative work by PSNH,
the Department of Environmental Services, the Governor’s
office, multiple environmental groups, .members of the
committee and other stakeholders. The scrubber technology not
only will reduce mercury by at least 80%, it will dramatically reduce
S02 emissions. Our committee held multiple work sessions and
all had an opportunity to present their views. A comprehensive
review of the timeframe was conducted by two members of the
committee who concluded that the 2013 date is appropriate. It is in
the best interests of PSNH to achieve early reductions for
mercury and they ave proceeding with a US Department of Energy
(DOE) grant to accomplish this objective. This bill has consensus
support from the Governor and stakeholders, and has wide
bipartisan support in the General Court. The bill achieves the
primary objectives of reasonable reductions, in a reasonable
timeframe, at a reasonable cost to electricity users. Vote 13-2.

Rep. Gene F. Andersen for the Minority of Science, Technology and
Energy: The bill provides for significant mercury reductions

from facilities operated by Public Service of New Hampshire
(PSNH) by 20138. Some testimony indicated that an optimal permit
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and construction schedule could provide a 2011 completion for
mercury removal equipment; thereby providing the necessary and
desired reductions of mercury and other pollutants during that two
year period, The minority felt the 2011 date should be utilized
for implementation of the mercury reduction requirement and
provide for extensions beyond that date if and only if PSNH was
unable to complete by 2011 due to circumstance beyond its control.
House Calendar, Vol. 28, No. 22, February 17, 2008, p. 1280 (emphases added).

Moreover, the Analysis accompanying the Scrubber Law reads:

ANALYSIS
This bill provides for an 80 percent reduction of mercury emissions

from coal-burning power plants by requiring the installation of

scrubber tachnology no later than July 1, 2013 and provides economic

incentives for eaxlier installation and greater reductions in emissions.
2006 N.H. Laws, Chapter 106.

The Scrubber Law’s legislative history and Analysis echo the mandates found
in the plain language of the law itself - - the bill requires the installation of scrubber
technology no later than July 1, 2013. The only difference of opinion between the
legislative majority and minority was on the schedule for the mandated installation
of the scrubber - - the minority wanted the scrubber installed earlier - - a goal that is
being materially hindered by the Commission’s creation of this docket,

The Secretarial Lotter states that there is “a potential conflict between” the
Scrubber Law and RSA 869-B:8-a. PSNH finds no such conflict. The Scrubber Law
uses plain and ordinary words which mandate that a scrubber “shall be installed at
Merrimack Station no later than July 1, 2018.” RSA 869-B:3-a, enacted during the
2008 legislative session, reads:

369-B:8-a Divestiture of PSNH Generation Assets. The sale of PSNH

fossil and hydro generation assets shall'not take place before April 30,

2006. Notwithstanding RSA 874:80, subsequent to April 80, 2008,

PSNH may divest its generation assets if the commission finds that it
is in the economic interest of retail oustomers of PSNH to do so, and
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provides for the cost recovery of such divestiture. Prior io any

divestiture of its generation assets, PSNH may modify or retire

such generalion assets if the commission finds that it is in the

public interest of retail customers of PSNH ta do so0, and provides

for the cast recovery of such modification or retirement.
(Emphasis added).

The “potential conflict” noted in the Secretarial Letter appears to be whether
PSNH is required to obtain a Commission finding under RSA 369-B:8-a that the
modification of Merrimack Station by the installation of a scrubber “is in the public
inte.reet of retail customers of PSNH” before such installation may proceed. As
noted m Appeal of Pinetree Power, Inc., 152 N H. 92, 97 (2005), “By the plain
language of the statute [RSA 869-B:3-a), the public interest standard for
modification is broader than just esonomic interests.” The General Court has
weighed and ruled on the broader public interest and found that the Scrubber Law’s
requirements “represent a careful, thoughtful balancing of cost, benefits, and
technological feasibility....” RSA 125-0:11, VIIL

Due to the mandatory language and express findings of the General Court
contained in the Scrubber Law, there is no need nox authority for the Commission to
render an additional and duplicative public interest finding under RSA 369-B:3-a
prior to the installation of the scrubber. Any such proceeding under RSA 869-B:3-a
would be held to determine only one thing - - whether it is “in the public interest of
retail customers of PSNH” to modify Merrimack Station by installation of a
scrubber. That precise finding has already been made by the General Court -
- “The installation of [scrubber] technology is in the public interest of the citizens of

New Hampshire and the customers of the affected sources.” RSA 126-0:11, VI. As

the General Court has already made the requisite RSA 869-B:3-a finding, the
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Commission lacks authority to contravene this Legislative finding and there is no
need for a separate and redundant Commission finding., Such a reading of the law is
consistent with General Court’s express statements of purpose and findings !
contained in the Scrubber Law. Statutes are to be interpreted “not in isolation, but
in the context of the overall statutory scheme.” State v. Farrow, 140 N.H. 473, 475
(1996); Appeal of Ashland Elec. Dept., 141 N.H. 386, 840 (1996); Pinetree Power, id,
at 96.

By finding that “The installation of ['scrubber] technology is in the public
interest of...the customers of [PSNH],” the General Court has removed from the.
Commission any authority to reach a contrary ﬁndmg Recall, “the authority of the
PUC...is limited to that apecifically delegated or fairly implied by the legislature and
may not be derived from other generalized powers of supervision.” Appeal of Public
Service Co., id. The General Court has not delegated authority to the Commission to
determine whether installing a scrubber at Merrimack Station is in the public
interest, nor is such authority -fm'r]y implied. That public interest finding has been
made, and is cleatly and definitively embodied in the law.

It should be noted that two of the sponsors of the Scrubber Law were also
sponsors of 2003 N.H, Laws, Chapter 21, the law creating RSA 869-B:3-a. Senators
Green and Odell both sponsored Senate Bill 170 during the 2008 legislative session
and House Bill 1673-FN during the 2006 legisl»ativ_e sessgion, Itis inconceivable that
these two Senators would sponsor legislation in 2006 finding that installation of
scrubber technology at Merrimack Station is in the public interest of PSNIs
customers (the precise finding required in their earlier 2008 law), yet would delegate

to the Commission the authority and duty to make (or contradict) that same finding.
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Any other reading of the interplay between the Scrubber Law and RSA 369-
B:3-a would create the very conflict implied in the Secretarial Letter. In the event
that there was a conflict between two statutes, the Supreme Court has held:

When a conflict exists between two statutes, the later statute will
contxol, especially when the later statute deals with a subject in a
specific way and the earlier enactment treats that subject.in a general
fashion. 2A C. D. -Sands, Sutherland Statutes and Statutory
Construction § 61.05 (4th ed. 1973). However, as we noted in Ingersoll
v. Williams, 118 N.H. 185, 138, 383 A.2d 1119, 1121 (1978), decided
this day, implied repeal of former statutes is a disfavored doctrine in
this State. See also State v. Miller, 115 N.H. 662, 348 A.2d 345 (1975);
Opinion of the Justices, 107 N.IL 325, 221 A.2d 266 (1966). The party
arguing a repeal by implication must demonstrate it by evidence of
convincing force. Opinion of the Justices, id. at 328, 221 A.2d at 257. If
any reasonable construction of the two statutes taken together can be
found, this court will not find that there has been an implied repeal.
State v. Miller suprd; Public Serv. Co. v. Lovejoy Granite Co., 114 N.H.
630, 326 A.2d 785 (1974).

Board of Selectmen of Merrimack v. Planning Board of Merrimack, 118 N.H. 150
(1978). -

O

Moxe recently the Court re-affirmed this principle:

"It is a well-recognized rule of statutory construction that where one
statute deals with a subject in general terms, and another deals with.a
part of the same subject in a more dstailed way, the latter will be
regarded as an exception to the general enactment whera the two
conflict." State v, Bell, 125 N.H. 425, 432, 480 A.2d 906 (1984), We also
note that RSA. 161:4, VI was enacted in 1991, while RSA chapter 161-
F was enacted in 1998. "When a conflict exists between two statutes,
the later statute will control, especially when the later statute deals
-with a subject in a specific way and the earlier enactment treats that
gsubject in a general fashion." Petition of Public Serv. Co. of N.H., 130
N.H. 265, 288, 539 A.2d 263 (1988) (quotations omitted), appeal
dismissed, 488 U.S. 1035, 109 S. Ct. 858, 102 L. Ed. 2d 983 (1989).

Bel Air Associates v. Dept. of Health and Human Services, 154 N.H. 228, 283 (2006).
Of the two laws in question, the Scrubber Law is the later statute, enacted
+ during the 2606 legislative session versus the 2003 enactment for RSA 369-B:8-a. In

addition, RSA 869-B:8-a deals with undefined, potential modifications of PSNH's
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generation assets in a general way. The Serubber Law contains specific findings and
mandates. In accordance with the Court’s holding in Bel Air Associates, the explicit
directions provided in the Serubber Law must be regarded as controlling over the
general RSA 869-B:3-a enactment.

The instant situation is similar to the facts facing the Supreme Court in
Petition of Public Service Co, of N.H,, 130 N.H. 265 (1988), cited in Bel Air, supra. In
Petition of Public Service Co. of N.H., the Court dealt with the power of the
Commission to grant PSNH an émergency rate increase per RSA 878:9 during the
construction of the Seabrook nuclear plant despite the enactment of the so-called
“anti-CWIP” law, RSA 378:30-a. The Court noted that the emergency rate statute
“grants the commission broad discretionary powers.” Petition of PSNH at 283, “The
anti-CWIP statute, on the othey hand, restricts the commission's discretionary
powers in the ratemalking process.” Id. The Court then held:

The one statute grants the commission general ratemaking powers

under emergencies, and the other, enacted after the first, restricts the

commisgsion's discretion when determining rates. "When a conflict
exists between two statutes, the later statute will control, especially
when the later statute deals with a subject in a specific way and the
earlier enactment treats that subject in a genéral fashion." Board of

Selectmen v. Planning Bd., 118 N.H. 150, 152, 383 A.2d 1122, 1124

(1978). RSA 878:30-a was enacted after the emergency statute. The

anti-CWIP statute is unconditional in itg prohibition, and makes no

exceptions for emergencies.
Id.

Once again, PSNH faces a situation mvolving the enactment of a more
recent, specific statute and an older statute of general application. Like the anti-
CWIP law, the Scrubber Law, enacted after RSA 869-B:8-a, restricts the

Commission’s discretion: It also deals with the subjecf of modifying Merrimack
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Station by the installation of a scrubber in a specific way, versus the general
supervisory authority found in the earlier statute. Under the Court’s holding in
Petition of PSNH, the Scrubber Law’s mandate for the installation of a scrubber at
Merrimack Station and finding of such action to be in the public interest are
controli—ing and binding upon the Commission.

The legislative mandates contained in the Scrubber Law are made even more
apparent when the Scrubber Law is compared to the language in RSA Chapter 362
C, “Reorganization of Public Service Company of New Hampshire.” As in the
Serubber Law, RSA Chapter 362-C begins with a legislative “Declaration of Purpose

and Findings” RSA 362-C:1. Notably, the RSA 862-C:1 findings include a grant of
authority to the Commiesion:

...the public utilities commission should be authorized to determine

whether a proposed agreement relating to the reorganization of Public

Sexvice Company of New Hampshire and, upon receipt of required

regulatory approvals, the acquisition of Public Service Company of

New Hampshire by Northeast Utilities, would be consistent with the

public good and whether the rates for electrio service to be established

in connection with the reorganization are just and reasonable and

. should be approved.
RSA 862-C:1, IV. In RSA Chapter 862-C, the General Court specifically delegated
authority 'tq the Commissioh to make a determinétion whether thehcited agreement
~ “would be consistent with the public good.” RSA 862-C:8. In the Serubber Law, no
such delegation of authority to the Commission is included: the General Court itself
has determined that installation of a scrubber “is in the public interest of the
citizens of New Hampshire and the customers of the affected sources.” Had the

Legislature intended to delegate such authority to the Commission, it certainly

knew how to do so, as it had done in the past in RSA. Chapter 862-C for another
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matter involving the Commission’s regulatory authority concerning PSNH. See also,
Cannata v. Town of Deerfield, 182 N.H. 285, 243 (1989) (...the legislature knew how
to include real property in a definition when it intended to do 80.); Barry v. Amherst,
121 N.H. 335, 889 (1981) (The express language of RSA 36:23 (Supp. 1979)
demonstrates that the legislature knew how to provide for automatic approval when
that was its intention.).

PSNH notes that in a recent e-mail, the Comamission’s former general
counsel, citing to RSA 126-0:18, I, indicated that the General Court’s ﬁn&ings in the
Scrubber Law were not binding upon the Commission, but were only to be afforded
“due consideration.” The complete wording of RSA 126.-0:13, I, reads:

1. The owner shall install and have operational scrubber technology to

control mercury emissions at Merrimack Units 1 and 2 no later than

July 1, 2018. The achievement of this requirement is contingent upon

obtaining all necessary permits and approvals from federal, state,

and local regulatory agencies and bodies; however, all such

regulatory agencies and bodies are encoureged to give due

consideration to the general court’s finding that the
installation and operation of scrubber technology ot

Merrimack Station is in the public interest. The owner shall

make appropriate initial filings with the déparitment and the

public utilities commission, if applicable, within one year of the
effective date of this section, and with any other applicable regulatory
agency or body in a timely manner.

For all the reasons set forth earlier, the Scrubber Law eliminates any need
for a Commission .determination under RSA 869-B:3-a; it is just not applicable and is
Dot a necessary approval. Indeed, the creation of any such proceeding before the
Commission (including the instant proceeding) would frustrate the General Court’s
specific finding that “It is in the public interest to achiove significant reductions in

mercury emissions at the coal-burning electric power plants in the state as soon as

possible.” RSA 125-0:18, I, Any delays in the project will cause increases in the

eo

566



-10-

ultimate price tag to be borne by PSNH's customers as costs of materials and labor
continue to escalate, AFUDC continues to accrue, and the possibility to achieve early
emissions reduction credits under RSA 126-0:16 evaﬁorates. In the only other
proceeding held under RSA 369-B:3-a, a total of 16 months elapsed between PSNH's
initial filing and the achiévément of a final, unappeélable decision. NHPUC Docket
No. DE 08-166, PSNH Petition for Authority to Modify Schiller Station; Pinetree
Power, id. It is inconceivable that the General Court intended to subject the
scrubber ﬁmject to delays arising from a similar proceeding, given the “significant
emissions reduction benefits, including but not limited to, cost effactive reductions in
sulfur dioxide, sulfur trioxide, SM particulate matter, and improved visibility
(regional haze)” (RSA .125-0:11; 1) and incentives (that would benefit PSNH’s retail
cugtomers) provided fof early comple_tion of the scrubber (RSA 125-0:186).

Notwithstanding the claxity of the mandate and intent of the Scrubber Law,
if any ambiguity in the meaning of RSA 125-0:18, I, remained, the principles of
statutory construction established by the Supreme Court, supra, would be applied.
Recall the Court’s direction in Dansereau, supra: '

We also interpret a statute in the context of the overall statutory

scheme and not in isolation. If a statute is ambiguous, however, we

consider legislative history to aid our analysis. Our goal is to apply

statutes in light of the legislature's intent in enacting them, and in

light of the policy sought to be advanced by the entire statutory

scheme.
(Internal oitations omitted).

The “overall statutory scheme” set forth in RSA 125-0:13, *Compliance,” is

clear, when these remaining provisions of that section are considered:
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1. The owner shall install and have operational scrubber
technology to control mercury emissions at Merrimack Units 1 and
no later than July 1, 2013, '

0. Total mercury emissions from the affected sources shall
be at least 80 percent less on an annual basis than the baseline
mercury input, a3 defined in RSA 125-0:12, III, beginning on July 1,
2018.

IV.  If the net power output (as measured in megawatts) from
Merrimack Station is reduced, due fo the power consumplion
requirements or operational inefficiencies of the installed
scrubber technology, the owner may invest in capital improvements
at Merrimack Station that increase its net capability...

V. Mercury reductions achieved through the operation of the
scrubber technology greater than 80 percent shall be sustained
insofar as the proven operational capability of the system, as installed,
allows.

VI.  The purchase of mercury emissions allowances or credits from
any established emissions allowance or credit program shall not be
allowed for compliance with the mercury reduction requirements
of this ehapter.

VIL. If the mercury reduction requirement of paragraph II is not
achieved in any year after the July 1, 2013 implementation date, and
after full operation of the scrubber technology,....

VI If the mercury reduction requirement of paragraph II is not
achieved by the owner in any year after the July 1, 2013
implementation date despite the owner’s installation and full
operation of scrubber technology....

IX. The owner shall report by June 30, 2007 and annually
thereafter, to the legislative oversight committee on electric utility
restructuring, established under RSA 374-F:5, and the chairpersons of
the house science, technology and energy committee and the senate
energy and economic development committee, on the progress and
status of complying with the requiremenis of paragraphs I and
I, relative to achieving early reductions in mercury emissions
and also installing and operating the scrubber technology
including any updated cost information. The last report required

shall be after the department has made a determination, under

paragraph V, on the maximum sustainable rate. of mercury emissions
reductions by the scrubber technology.
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RSA 125-0:13 (emphases added).’

There can be no mistake that in enacting the Scrubber Law the Legislature
intended that scrubber technology shall be installed at Merrimack Station.
Without installation of the scrubber, the entirety of RSA 126-0:13 is made

ineffective, as the provisions contained therein all anticipate and are based upon the

'mandated scrubber installation, Since the “goal is to apply statutes in light of the

legislature's intent in enacting them, and in light of the policy sought to be advaneed
by the entire statutoxy scheme,” (Dansereau, id.), there can be no doubt regarding
the meaning of thé Scrubber Law.

The “necessary permits and approvals” referenced in RSA 125-0:18, 1, do not
include a ﬁrooeeding under RSA 869-B:3-a. Examples of such “necessary permits
aﬂd approvais” include zoning laws, building permits, Federal Aviation
Administration approvals, environmental permits, and the like, all of which PSNH
is in the process of obtaining in a timely manner. The mandate to install a scrubber,

and'the General Court’s finding that such installation is in the public interest of -

PSNEs retail customers, does not dictate how the scrubber is installed, just that it

must be installed. PSNH is still required to ensure that i:he scrubber design meets
tradi?;ional safety, envhomenM, and other building standards. Cf., RSA 674:30,
whlch provides that a public utiJilty “may p;atition the public utilities commission to
be exempted from the operation'of any local ordinance, code, or regulation enacted
under this title [LXIV] .’; RSA 674:30, IIL. This statute continues “The public
atilities commission, following a public hearing, may grant such an exemption if it
decides that the present or proposed situation of the structure in question is

reasonably necessary for the convenience or welfare of the public....” Id. Note that
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the Legislature maae such a grant of exemption permissive, by use of the word
“may” instead of “shall” - - it is such determinations to which “regulatory agencies
and bodies are encouraged to give due consideration to the general court’s finding
that the installation a;1d operation of scrubber technology at Merrimack Station is in
the public interest.”

The nature and extent of the Commission’s authority concerning the scrubber
rroject is set fortix in the Scrubber Law itself. RSA 125-0:18, “Cost Recovery” states
in part, “If the owner is a regulated utility, the owner shall be allowed to recover all
prudent costs of complying with the raquirements of this subdivision in a manner
approved by the public utilities commission.” The section continues by specifying '
that during ownership and operation of Merrimack Station by PSNH, “such costs
shall be recovered via the utility's default service charge.” By this section, the
General Court has clearly established the Commission’s role and authority
regarding the scrubber project. When the serubber project is completed, the
Commission has the authority to review the prudence of PSNH's design and
installation of the scrubber. The Commission does not have the authority to second-
guess the General Court’s decision mandating the installation of the serubber. |

Until the scrubber project is finished, the General Court has reserved to itself
the power and authority to oversee the project. This reservation of authority is
found in RSA 125-0-13, IX:

The owner shall report by June 380, 2007 and annually thereafter, to

the legislative oversight committes on eleciric utility restructuring,

established under RSA 874-F:5, and the chairpersons of the house

science, technology and energy committee and the senate energy and
economic development committee, on the progress and status of

complying with the requirements of paragraphs I and III, relative to
achieving early reductions in mercury emissions and also installing
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and operating the scrubber technology including any updated cost

information. The last report required shall be after the department

has made a deteriination, under paragraph V, on the maximum

gustainable rate of mercury emissions reductions by the scrubber

technology.

Such a yeservation of authority by the General Court concerning the
progress, status, and cost of complying with the Scrubber Law is yet another clear
indication of the law’s intent to pegafe the need for a RSA 369-B:3-a proceeding in
this matter.

PSNH is confident that up to the initiation of the instant proceeding, it was
diligently pﬁrsuing and complying with the legal mandates contained in 2006 N.H.
Laws, Chapter 105, the Scrubber Law, by moving farward rapidly with the
installation of scrubber technology at Merrimack Station. The legal mandates and
requirenient:s- of the.statute are set forth in plain and ordinary lahguage, clearly
expressing the legislature’s intent and the policy sought to be advanced by the entire Q
statutory scheme, This statutory scheme limits the powers and authority of the
Commission concerning the installation of scrubber technology at Merrimack
Station to a determination of the manner for the recovery of all prudent costs of
complying with the réquirements of this law.

PSNH u'iges the Commi.e‘sionlto expeditiously act in this inquiry so that the
Company may resume the commitment of capital and manpower necessary to install

a wet flue gas desulphurization system (“scrubber technology,” RSA 125-0:12, V) at

its Mera:imack- Station as mandated by law.

. O
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Respectfully submitted this 2nd day of September, 2008.

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

Robert A. Bersak

Assistant Secretary and Assistant General Counsel
Public Service Company of New Hampshire

780 N. Commercial Street

Manchester, NH 08101-11384

603-634-38565
Bersara@PSNH.com
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CERTIFICATE OF SERVICE

1 certify that on this date I caused the attached Memorandum of Law to be served
pursuant to N.H. Code Admm Rule Pue 203.11.

Ao

September 2, 2008
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THE STATE OF NEW HAMPSHIRE
before the
PUBLIC UTILITIES COMMISSION

Public Service Company of New Hampshire
Merrimack Station Scrubber Project
Request for Information

Docket No, DE 08-108

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE'S
MOTION FOR PROTECTIVE ORDER
RE: BID AND CONTRACT INFORMATION

Pursuant to RSA 91-A:5,(IV)(Supp.) and N.H, Code Admin. Rules Puc § 208.08, Public
Service Company of New Hampshire ("PSNH" or the "Company") hereby requests
protective treatment for certain information requested in the Commission’s Secretarial
Letter of August 22, 2008. In that letter the Commission requested that PSNH supply,
inter alic, “a comprehensive status report on its installation plans, a detailed cost estimate
for the project, and an analysis of the effect on energy service rates if Merrimack Station
were not in the mix of fossil and hydroe facilities operated by PSNH.” A portion of this
information is confidential, commercial, or financial information exempted from public
disclosure under RSA 91-A:5.

In support of its Motion for Protective Oxrder, PSNH says the following:

1. In order to prepare a comprehensive status report and a detailed cost.
estimate for the project, PSNH must rely on the results of progress made to date in
preparing the different portions of the scrubber project for the commencement of
construction efforts. There are several “islands” of work which are being negotiated
with bidders before a final éontract is executed for each portion of the project. These
areas of the project are still in various stages of bidding or negotiations with
bidders, contractors and subcontractors. The bids offered have all been made under
a strictly confidential request for proposal process in oxder to protect the information
from public disclosure. Even final contract terms and designs have been designated
by the bidders and contractors as proprietary and subject to confidentiality terms to

be included in the final agreements. Conclusions and summaries of data can be
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made publicly available; howevex, the specific data contains information that is
confidential, commexcial, or financial information which the Commigsion may
protect from public disclosure under RSA 91-A:5, Iv.

9. If this information were to be made public, the contractorg’ proprietary
information would be available to their competitors damaging their future ability to
bid competitively on other contracts. Many vendors may withdraw from this project
altogether if they cannot rely on customary business practices which include
maintaining the cbriﬁ&ehﬁa]ity of contract terms. PSNH may have difficulty in
attracting potential contractors in the future if there is a perception that their bids
or confidential contract terms will be publicly disclosed.

3. The Commission must use a balancing test in order to weigh the importance of
creatmg an open record of thls proceeding with the harm from disclosure of confidential,
fi;nanclal or competmve mformatmn. “Under administrative rule Puec 204.06, the
Commission cons1ders whether the information, if made public, would likely create a
competltwe ‘disadvantage for the petitioner; whether the customer information is
financially or commercially sensitive, or if released, would likely constitute an invasion of
privacy for the customer; and whether the information is not general public knowledge and
the company takes measures to prevent its' dissemination.” Re Northern Utilities, Inc., 87
NH PUC 821, 322 Docket No. DG 01-182, Order No. 23,970 (May 10, 2002). Contracts with
suppliers and confidential bidding mformatmn are routinely granted confidential treatment
by the Commission. Unitil Energy Systems, 91 NH PUC 146, 150 (2008).

4, The limited benefits of publicly disclosing the information requested in the
status report on the project’s detailed cost estimate do not outweigh the harm done by
disclosing the information. The ability to finalize contracts with vendoxs for this project
and future projects may be jeopardized.

WHEREFORE PSNH respectfully requests the Commission to issue an order preventing
‘the public disclosure of the detailed cost estimate for the project, and to order such further

relief as may be just and equitable.
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Respectfully submitted this 204 day of September, 2008.

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

W4

Robert A, Bersak

Assistant Secretary and Assistant General Counsel
Public Service Company of New Hampshire

780 N. Commercial Street

Manchester, NH 03101-1184

603-684-3855
Bersara@PSNH.com
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CERTIFICATE OF SERVICE

I certify that on this date I caused the attached Motion for Protective Order to be served
pursuant to N.H. Code Admin. Rule Puc 203.11.

September 2. 2008 ‘W
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ROBERT BERSAK

PUBLIC SVC OF NEW HAMPSHIRE
780 N COMMERCIAL ST

PO BOX 330

MANCHEBSTER NH 03105-033¢

ALLEN DESBIENS

PUBLIC SERVICE COMPANY OF NEW HAMI
780 N COMMERCIAL ST

PO BOX 330

MANCHESTER NH 03105-0330

GERALD M EATON

PUBLIC SERVICE COMPANY OF NEW HAME
780 N COMMERCIAL ST

PO BOX 330

MANCHESTER NH 03105-0330

STEPHEN R ECKBERG

OFFICE OF CONSUMER ADVOCATE
21 SOUTH FRUIT ST STE 18
CONCORD NH 03301

MEREDITH A HATFIBLD

OFFICE OF CONSUMER ADVOCATE
21 SOUTH FRUIT ST STE 18
CONCORD NH 03301

RORIBE HOLLENBERG

OFFICE OF CONSUMER ADVOCATE
21 SOUTH FRUIT ST STE 18
CONCORD NH 033012429

KEN E TRAUM

OFTICE OF CONSUMER ADVOCATE
21 SOUTH FRUIT ST STE 18
CONCORD NH 03301-2429

Dooket #:  08-103-1 Printed: September 02, 2008

FILING INSTRUCTIONS: PURSUANT TO N.HL. ADMIN RULE PUC 203.02(a)(1)

RS AR T A LA T

WITH THE EXCEPTION OF DISCOVERY, FILE 7 COrIes ﬂCLUDlNG COVER LETTER) WITH:
DEBRA A HOWLAND :

" EXEC DIRECTOR & SECRETARY

NHPUC
21 S. FRUIT ST, SUITE 10
CONCORD NH 03301-2429
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PURSUANT TO N.H. ADMIN RULE 203.09 (d), FILE DISCOVERY

LIBRARIAN

NHPUC

21 8. FRUIT ST, SUITE 10
CONCORD NH 03301-2429

NHPUC
21 8. FRUIT ST, SUITE 10
CONCORD NH 03301-2429

AMANDA NOONAN

CONSUMER AFFAIRS DIRECTOR
NHPUC

21 S. FRUIT ST, SUITE 10
CONCORD NH 03301-2429

Docket #
Printed: 9/2/2008

DIRECTLY WITH THE FOLLOWING STAFF

RATHER THAN WITH THE EXECUTIVE DIRECTOR

BULK, MATERIALS:

Upon request, Staff may waive receipt of some of its multiple
capies of bulk materials filed as data responses. Staff cannot
waive other portles’ right to recefve bulk materials.
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RPUG, Gass 4 .

Exhibit No,_2 7~/ ;
MmMML@LL ) la_
DO N i e
. Lo Ry
Public Service Company of New Hampshire ' Data Request TC-03 ‘OM FILE _’
Docket No. DE 11-250 Dated: 08/24/2012
Q-TC-007
Page 1 of 1

Witness: Terrance J. Large
Request from: TransCanada

Questlon:

Reference the September 2, 2008 report by PSNH to the Commission in DE 08-103, page 15, Section
V.D, please describe the process used to examine the forward market for natural gas delivered to New
England and please provide copies of any and all documentation in PSNH's possession or the

possession of any of its agents related to this analysis. Please explain when and why this examination
was done.

Response:

Please see the response to TC-03, Q-TC-008. This analysls was performad in the summer of 2008 using
NYMEX data from June 11, 2008. This analysis was done to support an updated status report filing to
the NHPUC.
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Exhibit No._2- 7~/ |

Witnessmnl\lﬁm L/ éﬁkct(_}_la, g

DO Ny " ROMFILE
Public Service Company of New Hampshire ~ Data Request TC-03

Docket No, DE 11-250 Dated: 08/24/2012

Q-TC-009

Page 1 of 1

Witness: Terrance J. Large
Request from: TransCanada

Question:

Reference the September 2, 2008 report by PSNH to the Commission in DE 08-103, page 15, Section
IV.E please explain how PSNH arrived at the year 2012 price of $11 per MMbtu to be used as the first
year price of natural gas and provide any and all documentation in PSNH's possession or the possaession
of any of its agents related to the choics of this price.

Response: ‘

The 2012 price of $11/MMBtu for natural gas was selected by reviewing the NYMEX futures prices
available in the summer of 2008. As shown on page 22 of the September 2, 2008 report to the NHPUC,
the futures prices were $11/MMBtu in 2012,

IA/L-J
v/
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: @ it Public Service 780 N. Commercial Street, Manchester, NH 03101

m- of New HamPShlre Public Service: Company of New Hampshire
P. 0. Box 330

Manchester, NH 03105-0330

(603) 634-2701

N

NHPUC. hase b L8 _j1- 38D :
Exhibit ilo. Q7T7-/ o— : i Hallsr@psoh.com
Witness W tiiae b gy 2% | ANortheast Utilities Company
DO N7 MFILE | Stephen®. Hal
Manager, NH Revenue Reguirements
August 7, 2013
By Electronic Mail Only

Suzanne Amidon

Staff Attorney

New Hampshire Public Utilities Commission
21 S. Fruit Street, Suite 10

Concord, NH 03301

Re:  DE 11-250; Public Service Company of New Hampshire
O Investigation of Serubber Costs and Cost Recovery

Dear Attorney Amidon:

T'enclose Public Service Company of New Hampshire’s Responses to TS-02 in the above-
captioned proceeding. The confidential attachment to Q-031 will be provided under separate

COVET,
Very truly yours,
Stephen R. Hall
Manager, NH Revenue Requirements
Enclosures

cc:  Discovery Service List (by electronic mail only)
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Public Service Company of New Hampshire Technlcal Session TS-02
Docket No. DE 11-250 Dated: 07/24/2013
Q-TECH-001 -
Page 1 of 4
Witness: Michael L. Shelnitz

Request from: .. New Hampshire Public Utilities Commission Staff
Q'ueé-t'l.on: -
Please update TS-01, Q-TECH-001 Lines 6-12 from the temporary rates portion of 11-250.

Please include In the format the projected 12 months. Please include any assumptions needed
to answer the question. -

Response:
The update for lines & through 12 using current actual and projected data is as follows:

(3000s)

(Line 6) January thru June 2013 under recovery ' $14,488
{Line 7) July thru December 2013 under recovery $14.120
(Line 8) Total 2013 under recovery $28,608
(Line 9) 3 Yr, Amiortization of 12/31/12 i ,

Scrubber under recovery ' $16.709 Q
(Line 10) Total to be recoverad $45,317
(Line 11) 2014 ES NWH sales 3,751,685
(Line 12) ... 2014 ES Rate increment -_Scrubbéf _ 1.21 cents/kWh

Existing Scrubber Temporary Rate 0.98 cents/kWh

Total Proposed ES Scrubber Rate 2.19 cents/kWh

Additionally, please see pages 2 through 4 of this response for the detalil associated with 2013.

583 2



WD ND N s

10
11 Summary of Actual/Projected Energy Service
12 Cost For January 2013 Through December 2013

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
2013 ENERGY SERVICE RATE CALCULATION
MERRIMACK SCRUBBER IMPACT

Refaronce

Tachnlcal Sesslon 7S8-02
Dated: 07/2472013
Q-TECH-001

Page2of4

13

14 Merimack Saubber O&M, Fuel and Avolded SO2 Cos!
15 Merimeck Scrubber Dapraciation Expenss

18 Merdmack Scrubber Property Tax Expense

17 Merrimack Scrubber Return on Rate Base

18

18 Acwual and Projected 2013 Merrimack Scrubber Cost

20

21 Actual and Projectad 2013 Merimeck Scrubber Revenue
22

23 Projectsd 2013 Merrimack Scrubber Under-Racovery
24

27 2013 Meriimack Scrubber Undec-Recovery with Retura
28

29

0

3t

32

a3

34

a3

36

37

a3

39

40 Ameunts shown above may nat add die to rounding.

CAWINDOWS\TEMPWotesSABCCETS-02, G-TECH-001.xism

(Dollars In 000s)
Merimack Scrubber
Total Costs
3 8,319
15,555
215
38,839
$ 62,927
38,341
3 24,586
4,021
$ 28,808

Paga 3
Paga3
Page d
Page 4
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Technical Sesslon V302

_ : Dated: 072¢2013

. Q-TECH-001
Pogadofd

1 PUBLIC; SERVICE COMPANY OF NEW HANPSHIRE *

2 2013 ENERGY SERVICE RATE CALCULATION

3 MERRIMACK BCRUBBER OSM, DEPRECIATION AND PROPERTY TAXES

4 {Dgilars [n 20Ts)

§

: ;

7

a

-] Janwsyy Februnry  Merch Aprd Moy Jme iy Augut  Seplember  Coicber  Novambar  Docembar

] . 2013 2013 013 2043 013 - 2N 2013 2018 2013 213 2013 1 Tolad

11 Morrtmack Serubber QXY Capr, & Tazeq Actisl Akl Achet  Ackml.  Actst Acus! Proleciad tad

12 .

13 Mecrimick Sciutber Operalion & Mainiananze Cosl 8 4§ "M 8 W S m s N7 3 24 8 s 3 T S 3 M8 uz s 234 s A

14 Manimack Scrutha; Fuel relaiad Cost 04 e &7 454 T4 239 854 702 & B0 468 8§70 7418

15 Memimack Seruther Avolded S02 Coat - (378) (38s} {319) an (35) (164} (378) {389) M9) s} 13%) (189) @257

18-Meminack Scrubter Comactalon Cost 1295 128 1295 4,26 1285 1,208 1297 1297 1297 297 1207 1297 15585

17 Mearnrimeck Scrubber Proparty Tees (1) 12 18 _18 38 18 18 1’ 18 8 18 18 h! ] 215

a8 ) .

19 Total Marrtmack Saubber OSM, Fusl S02, 0o and Taxes 8 2013 § 251§ 2017 S 1937 $ 188 5 182 § 20885 3

2585 § 2086 § 2088 § 2065 § 2088 5 4.088

0
21 (1) Marimack Scrubber calaled property e mpact rapreseals (b srojeetion of tha nonaxemyt porficn of e prejact
Amectnis shevun sbove may not add dus bo reurding.

812, OWTECH-O0. e
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- Technical Sassion T5-02
Dated: 077242013

Q-TECH-001
Pagedeofd
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
2013 ENERGY SERVICE RATE CALCULATION
MERRIMAGK SCRUBBER RETURN ON RATE.BASE
(Dollars In 000s)
Januery ’ Fabruary March April May June July Augtat Septembar  Ocichber  November  Decembar
Marrimack Scrubker 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 Tola)
Return on Rate Base Aclual Actual Actusl Actuz/ Aclual Actual P Profected  Prejoclad  Profected ectad _Prjected
Rats basg
Net Plant § 306201 § 384834 5 303540 § 392338 § 391209 § 389,783 $ 383486 § 357,189 § IE5802 § 304505 § 383268 § 382,001
Working Capltal Abow. (45 daysof O8M} 429 429 423 429 429 429 428 429 429 429 429 429
Daefarred Taxes 9,933 11,354] , 775} 33,800 825 5,850 55,174 680,676 81,373) 58,601) {61.186 821571
Total Rate Basa {L15 thru L18) 386788 - 363.908 361,201 358,987 356,813 354,362 333,740 328.942 324948 326,223 22541 320273
Average Rate Basa{ pray + un manth) 386,151 35247 362555  3€0084  357B0 355587 344061  20M1 36945 d25088 nem 321,407
x Retum 0.923r% 0.8227% 0.9237% 0.9258%  0.5258% 0.9258% 0.8536%  0.9538% 0.9536%  0.9536%  0.0526%  0.956%
Mermmack Scrubber Retum (121 x1.22) 3 3382 s 3375 ¢ 342§ 334 8 2313 § 3292 § e 3150 ¢ 3108 S 3100 8§ 3080 § 3065 S 38830

Amcunts shevm above may not add due b rounding,

CAWIND OWS\TEMPIta3ASCCAITS-02, G-TECH-001.xdsm
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Public Service Company of New Hampshire Technical Session TS-02
Docket No. DE 11-250 Dated: 07/24/2013
Q-TECH-002
. Page1of2
Witness: William H. Smagula

Request from: TransCanada

Question:

Please file an unredacted version of confidential Attachment 3, Bates page 36, dated
September 2, 2008 in Docket DE 08-103.

Response: :

Attached find a updated copy o Attachmentls, Detailed Project Cost Breakdown, previously provided
confidential in PSNH's filing dated September 2, 2008.
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Technical Sassion TS-02

Daled: 07/2472013

) Q-TECH002

Summary Cost Estimate EONFIDENTIE- poga 2012

Merrimack Statlon Glean Alr Project

(Cost in Actual Year $*)
ot ~ ¥nor Ctual Sumaied sy~
/ 102007 | Totai2007 | Apr2c08 | Gec2008 | Toial2008 Total 2010 | Total 2011 Total2013 | Totl (Prof

NU Leber 71867 318,674 208,308 % ! i 2,47
Msterial 9 7508 1sgsdTag. y .
| Contractor Lator A

Owner Costs 12564 230,23d Su B0

URS - Indlrect Cosis * Of 95'7.071' 3,208,0: .

URS - 7GD System 9 4065,48¢

3700, 3%

B

URS - Chimney System
{URS - Material Handiing Systam

0

0

URS - Wastewaler Treatment System 0|
0

84

.-ll _1_4@ AL
b 58000 578 o8 Bob| % oo
2gae '.:2:,-—:#.@

,800,00

a0 "1'%?..%.000
3] Ve B Eni:

a
0
9]
0
9

URS - Balanca cf Plant

Subletal ContraciorLabor 12.564) 1,487,401 ALk
Outslde Senvices 728,889 225.1Q ]
hEmulgyaa Expenses 2,874, 9,733
Vehlcles 0 34
Fees & Payments 0 0
Rents & Leasas 0 [
o Ay,
Contingency g 0 : 0l 15,000,00
TOTAL DIRECT COSTS 815,893 1,752,509 4318770 B} 395 715,64
Incirect Costs 8,343 37,892 13,919’ i L
AFUDC 478770 724881 8d,800 FE0
TOTAL COST. 871.013 1.863,053 471449
'_‘ I.I'qu_dﬁ Escalation
-Estimated, "1 T 2 I
Based on Substantial Conpietion 6-30-12
"% URS -Indrect Costs (n millans) Includs Construction Servicss = $6.5, URS = $39.2, Grovdh = $4.4, Escalation = 8230, Contgency = $14.7
afudc Chack z
Direct + Indirect 8924235 1790585 4632697 34408773 30825044 96,116,834 162,502,690 74,120206 35,560,706 0 400,769,308
Cumulative 2862498 6435740 43,674,187 42.560,010 140,178230 287,879,832 385.086071 442.880.730 0
AFUDC 47877 12458 4832887  MM40B773 1501967 5198903 13076033 22332852 14222338 0 58451,760
CONFEDEN A

588



Public Service Company of New Hampshire Technical Session TS-02

Docket No. DE 11-250 ) Dated: 07/24/2013
" Q-TECH-003
Page 1 of 1
Witness: Wiljiam H. Smagula

Request from: TransCanada

Question:
For all documents that are no longer conﬁdentlal please provide them.

: Response
in a reviéw of- the electrenlc ﬁhngs i docket 08 1 03 1‘1-215 (T emporary Rates), and 11-250 (Scrubber
pruderice. rewew) PSNH fifids four iféms to be confidential, -
ltem 1- As requested ‘and pm\nded in TS-02 Q TECH-OOZ Attachment 3- Detalled Project Cost
Breakdown is no longer confi dential
Tterm 2= Response {5 CLF01-003 filed” 7/9/12 lncludes redactlons which remain confl dentxal (Vendor
required redactlons tq the Véridor contract)
Item 3- Response to TC04- 09 flled 91 4/121nc]udes redactlons which remain confidential (nor-
winining bidders a3 ; approved by Comfssian.order).
ltern 4- Response to 7S-01; Q—Tech 001 f led 10/5/1 2 remams conﬁdentlal [GP contrect wrth PSNH
'regardmg salg of gypsum) bi-fE A
Corifi dential materfal In the phys:cal data room contlnues to he avai[abre for review by parties who sign

the non-dlsclosure egree'nent. The data room wﬂl remaln open unt|1 the end of the discovery phase of
this docket : . : i
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Public Service Company of New Hampshire Technical Session TS-02

Docket No. DE 11-250 Dated: 07/24/2013
Q-TECH-004
Page 1 of 3
Witness: Witliam H. Smagula

Request from: TransCanada

Question: .
Reference TS-01, Q-TECH-005, Appendix E. This is the first indication that there was an increase in the
Sargent Lundy estimate. Is this update from 2005 to 2006 a reflection of inflation? If so, are there any

other increases that are built into these cosis other than just inflation?

Response!: . :
See the aftached comparison of Sargent & Lundy's 2005 and 2006 estimate provided to Jacobs and in )
reponse TC-02, Q-TC-005.  The total project cost estimate for 2005 and 2006 remained the same. The
first cost estimate was developed as part of a multi-scope effort (Phase 1) to validate results of earfier
work considering the installation of a wet flue gas desulfurization system (wet FGD), to define the scope
and configuration options of a wet FGD installation, and to develop a multi-polfutant control plan. The
second cost estimate was developed based on preliminary information for selected aspects df design for
a wet FGD system (Phase Il). See TS-02, Q-TECH-035. ’
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Public Service Company of New Hampshire Technical Session T5-02
Docket No. DE 11-250 Dated: 07/24/2013
Q-TECH-005
Page 1 of 1
Witness: William H. Smagula

Requestfrom: TransCanada

Question: ‘
Reference TS-01, Q-TECH-005, Appendix F. This is the first indication that there was an increase in the

Sargent Lundy estimate. Is this update from 2005 to 2006 a reflection of inflation? If so, are there any
other increases that are built into these costs other than just infiation?

Response:

See TS-02, Q-TECH-004, regarding the total project cast estimate, which confirms there was no change
to the total project cost estimatd from 2005:f0-2008: Appendix F finalized the Phase Ii effort which used
the 2006 conceptual cost cost estimate (AppendiX E)-and adjusted the es¢alation from 2% fo 5%. These
estirates all were based on concéptual designs gind assoclated estimates. The ‘conceptual work in 2005

and 2006 was being Superseded by.the Prograjn Managér work which ‘began in September 2007 and

restiited in & new cot estimate in Juné 2008 baséd on actual sité conditions, indicative bids received
ete. 7 e MR o Loy R :

Q
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