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FISCAL IMPACT: : | .

The Department of Environmental Services and thg;.‘.qub]i'c Utilities Commission stated this bill '

'

will have an indeterminable impact on state, counity and local expenditures in future years. -

There will be no fiscal imﬁact on state, county and lecal revenue, ‘ ‘

METHODOLOGY: :

The Department‘of Environmental Services (DES) and the Public; Utilities Commission (PUC)

state this bill intends to reduce mercury emissions from Merrimack Station, a coal burning

electric generation plant in Bow, New Hampshire, lcurrently owned by Public Service Company i
of New Hampshire (PSNﬁ). As required, PSNH would install a wet flue desulphurization

gerubber gystem at thé plant. The technology would significantly reduce the plant's sulfur

dioxide emissions and is expected to reduce the plant’s mercury emissions by at least 80%, The .
equipment is to be installed no later than-July 1, 2013, PSNH estimateé that the installation

will be at a cost not to exceed $250 million in 2018 dollars or $197 million in 2005 dollars. Any

rate impact, therefore, would most likely be felt after the period of time identified in this fiscal

note, In assessing the rate impact for the control equipment, the $260 million would be offset to
gome degree by savings resulting from PSNH’s reduced need to purchase sulfur dioxide
allowances, and additional revenues, as PSNH would be able td sell excess sulfur dioxide
-.allowances if it achieves greater than 80% n;xercm'y'reduction. Based on PSNH’s estimates, the
cost charged to the state, counties and localities in the first year of operation of the scrubber

system would be approximately $1.9 million. Aftex 10 years of operation, those entities would

experience a net savings of approximately $500,000 per year. PSNH analyzed 8 different cost
impact scenarios based on a low ($573/ton), moderate ($1,073/ton), and high ($1,573/ton) SO2
allowance price. DES states that the current price exceeds $1,400/ton. At the current price, i

over the 10-year time period, the project should result in net savings to PSNH.
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HOUSE BILL 1673-FN
AN ACT relative to the reduction of mercury emissions.
SPONSORS: ' Rep. Ross, Hills 3; Rep. Slocum, Hills 6; Rep. Kaen, Straf 7; Rep. Phinizy, Sull
" 5; Rep. Maxfield, Merr 6; Sen, Green, Dist 6; Sen. Johnson, Dist 2; Sen.
Burling, Dist 5; Ser.. Odell, Dist 8; Sen. Hassan, Dist 23 -

COMMITTEE:  Séiénce, Techriology and Energy

ANALYSIS
This bill provides for an 80 percent reduction of -fnercury emissions from coal-burning

power -plants by requiring the installation of scrubber technology no later than July 1, 2013
and provides economic incentives for earlier installation and greater reductions in emissions.

Explanation: - Matter added to Surrent iaw appears in bold ltc_"il'i‘cé,
Matter removed from current law appears |in-brackets-and-siruckthrough|
Matter which is either {a) all new or (b) repealed and reenacted appears in regular type.
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HE 1673-F¥ - FISCAL NOTE

AN ACT relative to the reduction of rercury emissions.

FISCAL IMPACT: : e

The Department of Environmeftal Services and the Public Utilities Commission stated
this bill will have an indetermifiable imipact on state, county and local expenditures in

future vears. There will bé no fiscal impact on state, county and local revenue.

METHODOLOGY: ' }

The Department of Environmental Services (DES) and the Public Utilities Commission
(PUC) state this bill intends to-reduce mercury emissions from Merrimack Station, a coal
burning electric generation plint in Bow, New Hampshire, currently owned by Public
Service Company of New Hampshire (PSNH). As requirea, PSNH would install a wet flue
desulphurization scrubber system at the plant. The technology would significantly reduce
the plant's sulfur dioxide emissions and is expected to reduce the plant’s mercury
emissions by at least 80%. The equipmént is to be installed no later than July 1, 2013.
PSNH estimates that the installation will be at a cost not to exceed $250 million in 2013
dollars or $197 million in 2005. dollars. Any rate impact, therefore, would most likely be
felt after the period of time identified in this fiscal note. In assessing the rate impact for
the cohtrol equipment, the $250 million would be offset to some degree by savings
resulting from PSNH's reduced need to purchase sulfur dioxide allowances, and additional
revenues, as PSNH would be &ble to sell excess sﬁlfur dioxide allowances if it achieves
greater than 80% mercury reduction. Based on PSNH’s estimates, the cost charged to the
state, counties and localities in the first year of operation of the scrubber system would be

approximately $1.9 milllon. After 10 years of operation, those entities would experience a

_ net savings of approximately $§O0,00.0 per year., PSNH analyzed 3 different cost impact

scenarios based on a low _($57_§/t0n), moderate ($1,073/ton), and high ($1,573/ton) SO2
allowance price, DES states that the current price exceeds $1,400/ton. At the current

price, over the 10-year time period, the project should result in net savings vtCA) PSNH.
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ATTACHMENT C

The State of New Hampshire
Department of Environmental Services

'

Michael P. Nolin
. Commissioner

" January 12, 2006

The Honorable Lawrence C. Ross, Chairman .
New Hampshire House of Representatives
Science, Technology and Energy Committee
Legislative Office Building, Room 304
Concord, New Hampshire 03301 -

Re: HB 1673 - An Act Relative to Emission Reduction Standards as Required by the Clean Power
Act

'

" Dear Chatrman Ross and Members of t_he Comnﬁhee:

Thank you for the opportunity to provide testimony in support of HB 1673 which seeks to reduce
mercury emissions from affected fossil fuel burning power plants within New Hampshire. In accordance
with the requirements of RSA 125-O, the “Multiple Pollutant Reduction Program”, the New Hampshire
Department of Environmental Services (DES) made a recommendation to- the Legislature on March 31, 2004
to place a cap on mercury emissions from these facilities.

Last year, the NH Senate passed SB 128 which contained similar mercury reductions as those
contained in HB 1673, During committee hearings in the NH Senate and in the NH Housg, the public outery
and the expert testimony for controlling mercury emissions from our state’s coal-fired power plants senta
clear message that significant mercury emission reductions must be made, but there were questions as how to
best accomplish this task, Over the summer,PSNH in consultation with DES, performed tests with carbon
injection control technology and researched the facility’s ability to install wet scrubber technalogy. The
results of this work led to the coriclusion that while carbon injection can produce quick mercury emission
reductions, the installation of the wet scrubber technology produces superior environmental benefits, HB
1673 is the product of months of discussions between Public Service Company of New Hampshire (PSNH),
DES, the Office of Energy and Planning, the New Hampshire Governor’s Office, and environmental groups
that sought aggressive levels of mercury reductions while minimizing cost impacts on electrical ratepayers.

In order to best protect our citizens and environment from excess mercury emissions and to address
the biological “hot spots” documented to exist within our state, we feel a successful mercury bill must meet
three goals. First, it must reduce emissions as quickly as possible. Second, the chosen techriology used must
achieve the greatest mercury reduction technically feasible. And third, the technology must be-implemented
in a way that maintains our electrical reliability and affordability, without shifting production to upwind
states,
' HB 1673 meets these goals with the creative use of incentives and the aggressive epplication of
technology. Early reduction will be achieved through additional testing of carbon injection technology with
subsequent ongoing implementation on the most successful application of this technology. Critical to the
success of this bill is the requirement that wet scrubber technology be installed on Merrimack Units 1 and 2

P.O. Box 95, 29 Hazen Drive, Concord, New Hampshire 03302-0095
Telephone: (603) 271-1370 = Fax; (603) 271-1381 » TDD Access: Relay NH 1-800-735-2964
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by July 1, 2013, The use of this technology not only reduces mercury very efficiently (greater than 0% in -
most applications), but it is highly effective in removing sulfur dioxide (SO;) and small particles. This co-
benefit of reducing three pollutants simultaneously with'the same-equipment reduces implementation costs
by allowing PSNH to significantly reduce purchasing SO, emission allowances, saving greater than an
estimated $25 million per year (20058), Based on data shared by PSNH, the total capital cost for this full
redesign will not exceed $250 million dollars (20138) or $197 million (20058),a cost that will be fully
mitigated by the savings in SO, emission allowances. Finally, while the scrubber- technology has been
demonstrated to achieve higher levels of mercury reductions than xmtlally caHed for in this bill, the bill
contains a requirement that tightens the required reduction rate to the lével that is actially achieved and is
sustainable by the scrubber technology. Application of the requirements in this way réduces project tisks
while still achieving full environmental benefits.

“Once completed, the mercury reduction requirements of HB 1673 should bring annual power plant
emissions down to below 32 pounds per year and quite possibly below the 24 pound cap envisioned in the
former SB 128, Further, HB 1673 is clearly more strict than the federal Clean Air Mercury Rule, that may
have to be implemented here in New Hampshire with its own assomated costs beginning in 2010, if no other
alternative such as an enacted HB 1673 is proposed to EPA prior to November 2006. HB 1673 is consistent
with, state mercury programs in Connecticut, Massachusetts, New Jersey, and Indiana, as well as regional and
national recommendations made by the State and Territorial Air Pallution Pro gram Administrators and
Association of Local Air Pollution Control Officials (STAPPA/ ALAPCO), the Northeast States for

Coordinated Air Use Management (NESCAUM), and the Ozone Transport Commission (OTC) for mercury
Maximum Achievable Control Technology MACT). Con51stcnt with the amended SB 128 HB 1673 does
not allow trading of mercury emission credits, LT

If passed, this bill will be techrmically challenging to 1mplement bccause the existing configuration of
the boilers, stacks, and air pollution control equipment at Merrimack Station doés not easily lend itselfto
installation of sdditional equipment. Due to physmal constraints; mstallauon of additional equipment to
optimally reduce mercury emissions would require major renovations. PSNH has worked hard to find
creative solutions to these issues so that operations can be mamtamed whﬂe constructmg and testing the
required control cqmpmcnt : : : PR

DES is comrmtted to workmg with the Legislature to develop a prudent course of action to further
reduce mercury emissions. Should any members have questions or need additional information regarding
these recommendations, please feel free to contact Robert R. Scott, Alr Rcsources Division Director, at 271-
1088 or me at 271-2958. L

Sine ely,

s ey

ichael P Nolm
Commissioner \

ce: HB 1673 Sponsors
Science, T echno logy and Energy Commmec Members
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The State of New Hampshire
Department of Environmental Services

L P iibes

Michael P. Nolin
Commissioner

 April 11,2006

The Honorable Bob Odell, Chairman

New Hampshire Senate ’ v 7
Energy and Economic Development Committee W(/%WE/VT /0
Legislative Office Building, Room 304

Concord, New Hampshire 03301

Re: HB 1673 - Au Act Relative to Emission Reduction Standards as Required by the Clean Power
Act :

Dear Chairman Odell and Members of the Committee:

Thank you for the opportunity to provide testimony in support of HB 1673, which seeks to
reduce mercury emissions from affected fossil fuel burning power plants within New Hampshire. HB 1673
is the result of several months of discussions between Public Service Company of New Hampshire (PSNH),
DES, the Office of Energy and Planning, the New Hampshire Governor’s Office, interested members of the
General Court, and environmental advocacy organizations, DES’s goal in these discussions was to seek
aggressive levels of mercury reductions while minimizing cost impacts on electrical ratepayers. This bill
achieves these goals, and provides additional environmental co-benefits of reduced local sulfur and
particulate emissions.

While DES can appreciate the concerns some have expressed for greater reductions in a shorter
timeframe, we remain steadfast that this bill represents a thoughtful balance of environmental and economic
concerns. It delivers significant, yet practicably achievable reductions in a reasonable timeframe, and
includes meaningful incentives for additional reductions beyond the bill’s specified minimum and/or early
action to reduce emissions. Eliminating flexibility in the required reductions and schedule will do little to
provide actual environmental benefit, and yet may be detrimental to project financing We believe this
package of an aggressive, yet realistic reduction target /schedule and economic incentives achieves our goals
for meaningful environmental benefit, maintaining electricity supply stability, and reducing financial risk and
subsequent ratepayer impact.

If passed, this bill will be technically challenging to implement because the existing configuration of
the boilers, stacks, and air pollution control equipment at Merrimack Station does not easlly lend itself to
instatlation of additional equipment. Due to physical constraints, installation of additional equipment to
optimally reduce mercury emissions would require major renovations, PSNH has worked hard to find
creative solutions to these issues so that operations can be maintained while constructing and testing the
required control equipment. We feel that 2013 represents a practicably achievable goal given these
constraints. The specified technology has the potential to achieve reductions well beyond the minimum
requirement of 80% from all affected sources (including PSNH's-Schiller Station units), However, the bill
contains significant incentives and safeguards to ensure higherreductions if achievable.

P.O, Box 95, 29 Hazen Drive, Concord, New Hampshire 03302-0095
Telephone: (603) 271-1370 » Fax: (603) 271-1381 « TDD Access: Relay NH 1-800-735-2964
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This bill ultlmately results from the reqmrements of HB 284 (passed in the 2002 session), commonly
referred to as the New Hampshire Clean Power Act. In accordance with the requirements of RSA 125- O (as
established by HB 284) the “Multiple Pollutant Reduction Program”, the New Hampshire Department of
Envrronmental Services (DES) made arecommendatmn to the Legislature on Mar¢h 3.1;2004 to place a cap
ot mercury emissions from these facrhhes In'response, last year, the NH Senate passed SB: 128 whlch
contained similar 1 mercury reduchons as those contained in HB: 1673 : &

During committee hrarmgs in both thid Senatc and in the House, thc pu oufery.and the expert
testimony for controlling mercury emissions ?rom our state’s coal-fired power plants senta clear message
that si gmﬁcant mercury emission reductrons ‘must be made. There were questions, however, as to how best
to accomplish this task. Over the sum cr,»,P [H in consultation with DES, perform 2d tests with carbon
injection control technology and ' ci tall wet scrubber technology The
results of this work led to the conclusron that,whlle carbor mﬁchon can produce quick mercury emission
reductions, the installation of the wet scrubbcr technolo gy produces supetior envrronmental benefits at a
lower overall cost : 4 R e LT PR Teee

.. Inorder to best protect our citizens anclr environment from excess mereury emissions.and to address
the biological “hot spots™ docui ' rcyiry bill must meet
three goals. First, it must reduce technology used must

' achlcve the greatest mercury, redu ; st be 1mplemented
in a way that maintains our elec cal rehabllltv nd aﬁ'or_ lity, without sh -production to upwind
states., : : L T 2 5

HB 1673 meets these’ goals wrth the creatrve use of | mcennvcs and the aggresswe apphcahon of”
technology.. Early reduction will be achxeved through addxtronal testmg of carbon injection techriology with
subsequent ongoing 1mpleme tation Crmcal to the
sucegss of this bill is the requ
by’ July 1, 2013 '1 he use of thi
than 90% in most appll_ca "ons)
pamcles This co-benefit of re
lmplementatxon costs by allowr
on data shared by PSNH
(20138) 0r $197 million (2005%), a.
allowances Final ly, while the scru 0 :
mercury reductions than mltlally called for in thrs bill, the bill contains a requirement that tzghtens ‘the
requ:red reductron rate {o the level that s actua_lly achreved and rs sustamable by the scrubber technology

Local Air-Pollution Control Off crals (STAPPA/ALAPCO), the Northeast Statés for Ccordshated Air Use
Management (NESCAUM), and the Ozone Transport Commission (OTC) for mercury Maximum
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Achievable Control Technology (MACT). Consistent with the amended SB 128, HB 1673 does not allow -
trading of mercury emission credits. » =

DES is committed to working with the Legislature to develop a prudent course of action to further
reduce mercury emissions. Should your committes members have questions or need additional information
regarding these recommendations, please feel free to contact Robert R. Scott, Air Resources Division
Director, at 271-1088, ;

Sincerely, -

sl . o

Commissioner

cc: HB 1673 Sponsors
Senate Energy and Economic Development Committes




ATTACHMENT 3

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 employees, 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, 20086 letter to the House Science,
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.




NH Senate Bill 128
Proposed Amendment
Framework
Key Talking Points

October, 2005

Draft
for Discussion Purposes

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

Dated: 06/18/20

Q-TC-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 SOZ2, achieving
an environmentally superior and more cost effective
solution |

Coal-fired plant owners required to remove a minimum of
80% of total mercury input as measured at coal fired
boilers

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




aaaaaaaaaaaaaaaa
Dated: 06/18/20°

Costs

 Total project capital costs should not
exceed $250M (in year 2013 dollars) <

« Amortization of the investment and
operational costs will be offset by
reductions in SO2 Allowance purchases e
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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Public Service Company of New Hampshire Data Request TC-04

Docket No. DE 11-250 Dated: 08/31/2012
Q-TC-013
Page 1 of 5
Witness: William H. Smagula

Request from: TransCanada

Question:

Reference page 16, line 10, of Mr. Smagula’s June 15, 2012 prefiled testimony in this docket,
please provide copies of any and all “published cost statements” that have been issued in
connection with the scrubber project since its inception.

Response:

The Clean Air Project Team published three cost estimates. These updated estimates are presented in
the company's Form 10-Q quarterly filings attached below. The Clean Air Project Team presented a site
specific cost estimate of $457 million in May 2008 which was approved by NU's Board of Trustees in July
2008. The Clean Air Project Team updated the estimated project cost to $430 million in the second half
of 2010. A third and final update in the first half of 2011 estimated a project cost of $420 million.




June 2008 Form 10-Q

10-Q 1 june2008form10qfinal.htm FORM 10-Q

ATTACHMENT 5

Ny,
#  : Northeast

V//’/Z]ﬂ\\\‘} Utilities System

UNITED STATES SECURITIES AND EXCHANGE COMMISSION
WASHINGTON, D.C. 20549

FORM 10-Q

QUARTERLY REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE

X
X1 SECURITIES EXCHANGE ACT OF 1934
For the Quarterly Period Ended June 30, 2008
OR
[] TRANSITION REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE
SECURITIES EXCHANGE ACT OF 1934
For the transition period from to
Commission Registrant; State of Incorporation; LR.S. Employer
File Number Address; and Telephone Number Identification No.
1-5324 NORTHEAST UTILITIES 04-2147929
(a Massachusetts voluntary association)
One Federal Street
Building 111-4
Springfield, Massachusetts 01105
Telephone: (413) 785-5871
0-00404 THE CONNECTICUT LIGHT AND POWER COMPANY 06-0303850
(a Connecticut corporation)
107 Selden Street
Berlin, Connecticut 06037-1616
Telephone: (860) 665-5000
1-6392 ‘ PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE 02-0181050
(a New Hampshire corporation)
Energy Park
780 North Commercial Street
Manchester, New Hampshire 03101-1134
Telephone: (603) 669-4000
0-7624 WESTERN MASSACHUSETTS ELECTRIC COMPANY 04-1961130

(a Massachusetts corporation)
One Federal Street

Building 111-4

Springfield, Massachusetts 01105
Telephone: (413) 785-5871

http://www.sec.gov/Archives/edgar/data/23426/000007274108000215/june2008form10dfi...

7/18/2013
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Our second major project of NEEWS is the Interstate Reliability Project, which is being designed and built in coordination with
National Grid. NU's share of this project includes a 40-mile 345 KV line from Lebanon, Connecticut to the Connecticut-Rhode Island
border where it would connect with enhancements National Grid is designing. We expect NU's share of this project to cost
approximately $250 million, and CL&P plans to file siting applications with Connecticut by the end of 2008 with construction
beginning in 2010. We expect the project to be placed in service as early as late 2012.

The third part of NEEWS is the Central Connecticut Reliability Project, which involves construction of a new line from Bloomfield,
Connecticut to Watertown, Connecticut. This line would provide us with another 345 KV connection to move power into southwest
Connecticut, where approximately half of the state’s electricity is consumed. The timing of this project would be six to twelve months
behind the other two projects, and CL&P expects to initiate the siting process in mid-2009 with construction beginning in 2011. The
project is expected to be placed in service in 2013 with a cost of approximately $315 million.

Included as part of NEEWS are approximately $210 million of reliability related expenditures, many of which may be incurred in
advance of the three major projects. CL&P and WMECO expect to begin filing siting applications related to some of these
expenditures later in 2008.

During the siting approval process, state regulators may require changes in configuration to address local concerns which could
increase construction costs. Our current design for NEEWS does not contemplate any underground 345 KV lines. Building 345 KV
lines underground would increase total costs, and our estimate could be increased during the siting approval process.

Distribution and Generation Segment: We now project a total of approximately $541 million of distribution and generation segment
capital expenditures for 2008. A summary of these estimated capital expenditures for the regulated companies’ distribution and
generation segments by company for 2008 is as follows (millions of dollars):

CL&P $ 299
PSNH 167
WMECO 35
Yankee Gas 40
Totals $ 541

On February 15, 2008, Yankee Gas and NRG Energy, Inc. entered into a settlement agreement, which among other things, enabled the
recovery of approximately $17.5 million of capital costs and expenses incurred by Yankee Gas related to an NRG subsidiary's
generating plant construction project that has ceased. The previously reported Yankee Gas capital expenditures projection for 2008
decreased from $56 million to approximately $40 million primarily as a result of the accounting adjustment recorded in the first half
of 2008 related to the settlement agreement.

A summary of distribution and generation segment capital expenditures by company in the first half of 2008 and 2007 is as follows
(millions of dollars):

For the Six Months Ended June 30,

2008 2007
CL&P $ 1316 § 128.0
PSNH 69.4 56.3
WMECO 15.9 16.4
Yankee Gas 6.2 29.1
Other 0.3 0.1
Totals $ 2234 $ 229.9

The first half of 2008 capital expenditures at Yankee Gas were reduced by the $17.5 million accounting adjustment described above,
while the first half of 2007 capital expenditures included $9.3 million spent on its $108 million liquefied natural gas (LNG) storage
and production facility in Waterbury, Connecticut, which was placed in service in July 2007.

As mandated by New Hampshire statute, PSNH plans to install a wet scrubber at its coal-fired, two-unit base load Merrimack plant in
Bow, New Hampshire (Clean Air Project). PSNH now estimates that the Clean Air Project will cost approximately $457 million,
compared with its initial estimate of $250 million, which will be recovered through PSNH generation rates under the statute. This
revised estimate includes significant increases in the prices for materials, construction services and engineering services required to
design and build the scrubber and associated plant. The Clean Air Project is expected to reduce the two units” mercury emissions by

http://www.sec.gov/Archives/edgar/data/23426/000007274108000215/june2008form10qfi... 7/18/2013
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approximately 85 percent and sulfur dioxide emissions by more than 90 percent, as well as allow PSNH to avoid the purchase of
30,000 sulfur dioxide credits required to be purchased annually. PSNH expects to start construction on this project in 2009, and under

59

http://www.sec.gov/Archives/edgar/data/23426/000007274108000215/june2008form10qfi... 7/18/2013
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New Hampshire statute, the scrubber must be operational by July 2013. The first half of 2008 capital expenditures at PSNH include
$5.8 million in costs related to this project.

Strategic Initiatives: We are evaluating certain development projects that would benefit our customers, such as new regulated
generating facilities, investments in wide-spread advanced metering infrastructure (AMI) systems, and transmission projects to better
interconnect new renewable generation in northern New England and Canada with southern New England, as well as interconnections
within New Hampshire. The estimated capital expenditures discussed above do not include expenditures related to any of these
strategic initiatives.

Among the projects we are evaluating is construction of new transmission upgrades in northern New Hampshire to support the
addition of 400 MW of new renewable generation (including potential wind and biomass generation), along with other upgrades to the
New England transmission system. As our next step in the process of identifying potential solutions to the region’s energy and
environmental needs, on March 31, 2008, we filed a formal request with ISO-NE to analyze potential increases in the North-South
high voltage power transfer capacity from New Hampshire into Massachusetts to deliver additional power from renewable and low-
carbon emitting resources in northern New England and Canada to southern New England. We requested that ISO-NE analyze the
best methods of increasing that capability by 1,500 MW to 2,500 MW. We expect the economic study of some of the above initiatives
by ISO-NE to be completed in 2009.

Transmission Rate Matters and FERC Regulatory Issues

CL&P, PSNH and WMECO and most other New England utilities, generation owners and marketers are parties to a series of
agreements that provide for coordinated planning and operation of the region's generation and transmission facilities and the market
rules by which these parties participate in the wholesale markets and acquire transmission services. Under these arrangements, ISO-
NE, a non-profit corporation whose board of directors and staff are independent from all market participants, has served as the
Regional Transmission Organization (RTO) for New England since February 1, 2005. ISO-NE works to ensure the reliability of the
New England transmission system, administers the independent system operator tariff (ISO Tariff), subject to FERC approval,
oversees the efficient and competitive functioning of the regional wholesale power market and determines which portion of the costs
of our major transmission facilities are regionalized throughout New England.

Transmission - Wholesale Rates: Wholesale transmission revenues are based on formula rates that are approved by the FERC. Most
of our wholesale transmission revenues are collected under the ISO-NE FERC Electric Tariff No. 3, Transmission, Markets and
Services Tariff (Tariff No. 3). Tariff No. 3 includes RNS and LNS rate schedules to recover fees for transmission and other services.

The RNS rate, administered by ISO-NE and billed to all New England transmission users, is reset on June 1* of each year and
recovers the revenue requirements associated with transmission facilities that benefit the New England region. The LNS rate, which

we administer, is reset on January 1% and June 1% of each year and recovers the revenue requirements for local transmission facilities
and other transmission costs not recovered under the RNS rate, including 50 percent of the CWIP that is included in rate base on the
remaining three southwest Connecticut projects (Middletown-Norwalk, Glenbrook Cables and Long Island Replacement Cable). The
LNS rate calculation recovers total transmission revenue requirements net of revenues received from other sources (i.e., RNS, rentals,
etc.), thereby ensuring that we recover all regional and local revenue requirements as prescribed in Tariff No. 3. Both the RNS and
LNS rates provide for annual true-ups to actual costs. The financial impacts of differences between actual and projected costs are
deferred for future recovery from or refund to customers. In the second quarter of 2008, under the terms of Tariff No. 3, NU
recovered $23 million of the 2007 underrecovery and deferred an underrecovery of $21 million for differences in the second quarter of
2008. As of June 30, 2008, the LNS rates were in a total underrecovery position of approximately $34 million, which will fluctuate
period to period. On June 1, 2008, the RNS rate and LNS rate were increased to reflect true-ups for historical costs and to reflect
forecasted capital expenditures. We believe that these rates will provide us with timely recovery of transmission costs, including costs
of our major transmission projects.

FERC ROE Decision: As aresult of an order issued by the FERC on October 31, 2006 relating to incentives on new transmission
facilities in New England (Initial ROE Order), we recorded an estimated regulatory liability for refunds in 2006. In 2007, we
completed the customer refunds that were calculated in accordance with the compliance filing required by the Initial ROE Order, and
refunded amounts to regional, local and localized transmission customers.

On March 24, 2008, the FERC issued an order on rehearing of its Initial ROE Order. In the rehearing order, the FERC, among other
things, increased the base ROE on transmission projects for the transmission owners from the 10.2 percent allowed in the Initial ROE
Order to 10.4 percent effective February 1, 2005 and reaffirmed its Initial ROE Order increasing the ROE by 74 basis points for the
period beginning November 1, 2006 in recognition of higher bond yields. The rehearing order also modified the FERC's Initial ROE
Order provision allowing 100 additional basis points for new transmission projects that are built as part of the ISO-NE RSP by
limiting the 100 basis points adder solely to projects that are "completed and on line" by December 31, 2008. In order to receive

http://www.sec.gov/Archives/edgar/data/23426/000007274108000215/june2008form10qfi... 7/18/2013



ATTACHMENT 6

THE STATE OF NEW HAMPSHIRE
BEFORE THE
NEW HAMPSHIRE
PUBLIC UTILITIES COMMISSION

Docket No. DE 11-250
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

Investigation of Merrimack Station Scrubber Costs and Cost Recovery

PREFILED TESTIMONY OF MICHAEL E. HACHEY
ON BEHALF OF TRANSCANADA POWER MARKETING LTD. AND
TRANSCANADA HYDRO NORTHEAST INC.

ATTACHMENT 6

DE 03-108 — September 2, 2008 letter from Gary Long and PSNH report to PUC
— link:

http://www.puc.state.nh.us/Regulatory/Docketbk/2008/08-103.htm

September 2, 2008 entry in docket




' ATTACHMENT 7
State of Nefo Hampslive
GENERAL COURT

CONCORD

MEMORANDUM

ez STSSNRRS W ) CRS i e e |

DATE:

TO:

FROM:

SUBJECT:

November 1, 2008

Honorable John H. Lynch, Governor

Honorable Terie Norelli, Speaker of the House
Honorable Sylvia B. Larsen, President of the Senate
Michael York, State Librarian

Chairman Thomas B. Getz, Public Utilities Commission

Representative Naida L. Kaen, Chair

Annual Report on RSA 374-F:5, HB 1392, Ch. 129:2, Laws of 1996

Pursuant to Chapter 129:2, Laws of 1996, enclosed please find the Annual Report of the Elyecu'ic
Utility Restructuring Legislative Oversight Committee. ’

If you have any questions or comments regarding this report, please do not hesitate to contact me.

NLK ta
Enclosure

5 ok Committee Members
Joel Anderson, Commitiee Researcher

TDN Access Relay NH 1-800-735-2064



2008 Annual Report of the

Legislative Oversight Committee on
Electric Utility Restructuring
(RSA 374-F:5)

November 1, 2008

Committee Members

Rep. Naida Kaen, Chair Sen. Lou D’Allesandro
Rep. John Thomas Sen. Deborah Reynolds
Rep. Michael Kaelin Sen. Martha Fuller Clark
Rep. Jacqueline Cali-Pitts Sen. Robert Letourneau
Rep. Gene Andersen Sen. Peter Burling

Rep. Richard Barry Sen. Bob Odell

Rep. Ryan Hansen Sen. John Barnes

The committee met on June 18, 2008 to receive a report, as required by law (RSA
125-0:13), regarding progress toward achieving mercury reductions at the coal-fired
plant, Merrimack Station, which is owned and operated by Public Service Company of
New Hampshire (PSNH), a wholly-owned subsidiary of Northeast Utilities(NU) which is
headquartered in Connecticut. A similar meeting had been held at the conclusion of the
2007 legislative session at which members had been briefed regarding the history of air
pollution control at PSNH’s power plants, including the passage of HB 1673 in 2006,
which set the requirement that installation of a permanent scrubber was to be achieved by
2013, and which provided incentives for PSNH to achieve early reductions.

On June 18, 2008 the committee heard from PSNH regarding the experimental
activated carbon imection project funded through a grant from the Department of Energy
(DOE). This project haa been undertaken in the hope of achieving early reductions of
mercury prior to the 2013 scrubber installation. It was explained that two problems were
interfering with achievement of the hoped for 80% reduction, and that nothing greater
than a 50% reduction of mercury emissions was likely. As each particular plant and its
inputs of coal are unique, it had been impossible to predict the results in advance. Inthe
case of Merrimack station, the injection of two materials seemed to work best for
mercury reduction, but resulted in unacceptable operational problems including clogging
- in parts of the boiler and smoldering in the precipitator.

PSNH thus concluded that proceeding with the scrubber installation is the only
remaining remedy. It was mentioned that there were some difficulties identified by the
project manager, URS (previously known as Washington Group), relating to the fact that
the two units “MK1” and “MK2” are so different in size, i.e. “mismatched units”. There



was no cost information provided to indicate a significant departure from the projections
made in 2006. PSNH renorted that project costs would be updated with the review of

major equipment bids.

Attached is the handout that PSNH provided the Committee members at the June 18"
meeting.

Respectfully submitted,

Rep. Naida Kaen, Chair
On behalf of the Committee



PSNH Legisiative Update- June 18, 2007

Update relative to the reduction of mercury emissions at PSNH Coal Fired power plants as outlined in HB1673.
As required by HB 1673 (RSA 125-0:13 Compliance- Paragraph 1X) PSNH shall report by June 30, 2007 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, on

the progress and status of:

1) Achieving early reductions in mercury emissions:

2) Installing and operating the scrubber technology:

DOE Mercury Reduction Project at
Merrimack Unit 2

Program Schedule Fall 06 — Spring 08
Completed Parametric Testing Nov 2006
— Completed Long Term Testing April 1, 2008
_  Used various combinations of sorbents to
assess effectiveness
— Varied rates of injections
— Varied location of injection points

»  Long term Test Evaluations
— Long term test — Fall 2007 thru March 2008
— Equipment performance
— Balance of Plant Issues
—  Mercury Removal Performance

+  Measurement tools and methods
— Completed sorbent trap measurements
— Installed and monitored Hg CEMs

+ Results of Parametric tests
— Initial injection plan 10 — 30%
— Enhanced injection resulted in a wide
variation of results
— Sustainable results will depend on the ability
to resolve balance of plant issues

CLEAN AIR PROJECT UPDATE

 Engineering
— Projects defined in 5 major components
—  Specifications developed for 4 key
components
« Commercial and Purchasing _URS
— Program Manager Hired Sept 2007
— Scrubber Island and Chimney proposals are
in negotiations
— Vendor Proposals requested and received for
Wastewater Treatment Facility and Material
Handling System
 Review, Permits and Approvals
- NHDES — May 12 presentation
— Temporary Permit expected October 2008
— Town of Bow —Local permitting
— Regional Planning Commission
+ Site work
—  Existing oil tank removed
— Site surveys and studies completed
—  Warehouse construction underway

— On-site engineering facilities completed
« Schedule and Costs

— Tie-ins: MK#1 Fall 2012, MK#2 Spring 2013
~  Project Costs will be updated with review of
major equipment bids




ATTACHMENT 8

Public Service Company of New Data Request STAFF-01
Hampshire »
Docket No. DE 11-250 Dated: 12/30/2011
Q-STAFF-012
Page 1 of 75
Witness: William H. Smagula
Request from: New Hampshire Public Utilities Commission Staff
Question:

Please provide copies of all reports to the Legisiative Oversight Committee on Electric
Restructuring and other persons pursuant to the requirements of RSA 125-0:13,IX.

Response:
The requested informiation is attached.



Data Request STAFF-01

Dated: 12/30/2011
Q-STAFF-012
Attachment 3
Page 27 of 28

PSNH Legislative Update- June 18, 2008*

Update relative to the reduction of mercury emissions at PSNH Coal Fired power plants as outlined in HB1673.
As required by HB 1673 (RSA 125-0:13 Compliance- Paragraph IX) PSNH shall report by June 30, 2007 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, on

the progress and status of:

1) Achieving early reductions in mercury emissions:

2) Installing and operating the scrubber technology:

DOE Mercury Reduction Project at
Merrimack Unit 2

+  Program Schedule Fall 06 — Spring 08
— Completed Parametric Testing Nov 2006
— Completed Long Term Testing April 1, 2008
- Usecf various combinations of sorbents to
assess effectiveness
— Varied rates of injections
— Varied location of injection points

« Long term Test Evaluations
— Long term test — Fall 2007 thru March 2008
— Equipment performance
— Balance of Plant Issues
—  Mercury Removal Performance

+  Measurement tools and methods
— Completed sorbent trap measurements
— Installed and monitored Hg CEMs

* Results of Parametric tests
— Initial injection plan 10 — 30%
— Enhanced injection resulted in a wide
variation of results
— Sustainable results will depend on the ability
to resolve balance of plant issues

CLEAN AIR PROJECT UPDATE

®

Engineering

—  Projects defined in 5 m'ajor components
- Specifications developed for 4 key
compornernts ' )

Commercial and Purchasing

- Program Manager Hired Sept 2007

—  Scrubber Island and Chimney proposals are
in negotiations

— Vendor Proposals requested and received for
Wastewater Treatment Facility and Material
Handling System

Review, Permits and Approvals

— NHDES — May 12 presentation
— Temporary Permit expected October 2008
—  Town of Bow —Local permitting

Regional Planning Commission

Si_te work

—  Existing oil tank removed

— Site surveys and studies completed

~ Warehouse construction underway

— On-site engineering facilities completed

Schedule and Costs

= Tie-ins: MK#1 Fall 2012, MK#2 Spring 2013
— Project Costs will be updated with review of
major equipment bids

*year corrected to reflect June 2008 update




PSNH Legislative Update- June 26, 2007

Data Request STAFF-01
Dated: 12/30/2011
Q-STAFF-012
Attachment 3

Page 28 of 28

Update relative to the reduction of mercury emissions at PSNH Coal Fired power plants as outlined in HB1673.
As required by HB 1673 (RSA 125-0:13 Compliance- Paragraph [X) PSNH shall report by June 30, 2007 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, on

the progress and status of:

1) Achieving early reductions in mercury emissions:

2) Installing and operating the scrubber technology:

DOE Mercury Reduction Project at

Merrimack Unit 2

+ Parametric Testing
— September — November 2006
— Used temporary equipment set-ups
— Used various combinations of sorbents to
assess effectiveness
— Varied rates of injections
— Varied location of injection points
*  Optimum plan for long term test
— Engineered and purchased equipment for
long-term test and post DOE use
— Installed and commissioned new equipment
— Long term test — June to November 2007
+  Measurement tools and methods
— Completed sorbent trap measurements
— Installed and monitored Hg CEMs
— ldentified testing methods for long-term test
including new EPA methods
. Results of Parametric tests
— Initial injection plan 10 — 30%
— Enhanced injection plan scattering of
individual points between 30 — 60%
— Sustainable results to be determined during
long-term test

CLEAN AIR PROJECT UPDATE

* Engineering
— Specifications developed for key components
— Possible Site plan layouts developed
— Equipment options identified
— Vendor lists and contacts established
— Industry impact of high number of scrubber
installations analyzed
+ Commercial and Purchasing
— Contract Strategy determined and approved
— Program Manager Specification written
— Program Manager out to Bid
+ Permits and Approvals
— Temporary Air Permit Application submitted to
NHDES-ARD June 7, 2007
— Town of Bow presentations and submittals
underway
— Company financing approvals initiated
+  Site work
— Existing oil tank removal completed
—  Site surveys completed
— South Yard studies completed




ATTACHMENT 9

Public Service Company of New Hampshire Data Request TC-04
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.



Data Request TC-04
Dated: 08/31/2012
Q-TC-017

Page 2 of 11

Merrimack Station Clean Air Project
Cost Estimate Analysis

June 17" 2008

PowerAdvocate

Real Resulis for o Complex World

Power Advocate. Inc.

55 Summer Street, 9" Floor
Boston, MA 02110

Tel: 617.896.7500

Fax: 617.896.7505
www.poweradvocate.com




Data Request TC-04
Dated: 08/31/2012
Q-TC-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:

1. Explain why Merrimack Station’s CAP’s cost estimate is on the high end of the cost per
kilowatt range for a complete FGD retrofit relative to similar FGD retrofit projects.

2. Discuss market forces behind capital construction prOJect cost increases in the utility
industry, including retrofit scrubber projects, . to better understand why Merrimack
Station's CAP cost estimate has increased from an estimated $250M in 2006 to an
excess of $350M today.

PowerAdvocate © 2008 PowerAdvocate, Inc. 2

Real Results for a Camplex World



Data Request TC-04
Dated: 08/31/2012
Q-TC-017

Page 4 of 11

l. Site Specific Factors

It should be clearly noted that the majority of FGD projects, for sulfur and mercury scrubbers
alike, exhibit 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 exponentially for scrubber capacities that are less than this benchmark. It is not
uncommon 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 based upon a nominal station
capacity of 458MW. Since this cost is above industry benchmarks, PowerAdvocate
analyzed different reasons for the discrepancy and created adjustment factors to bring the
scope of Merrimack’s CAP more in line with other similar projects. - This approach allowed
for a more realistic “apples to apples” comparison. Through this comparison, PA determined
that a levelized cost for the CAP is approximately $580/kW, or a 25% reduction from per-kW
cost of $775. This adjusted cost is based upon-applying assumed Impact percentages (i.e.
FGD Impact % = 10%) to the Estimate cost components.for each of the site specific
components, which were then totaled and subsequently subtracted from the Estimate
resulting in the equalized $/kW. This adjusted cost falls within the benchmark range for
projects of this size as shown below in Table 2 and Figure 1, where market data indicates
that construction costs for wet FGD systems in the US have risen dramatically over the past
several years and are currently in the range between $250/kW and $654/kW (median
$467/kW) for similar sized systems.

The following table shows factors that were considered.

Site Specifie Component ?;gq'::gf?"t DISCIplXIf?é(S::IezsyStem
Mercury Scrubber _Yes BOP Engineering/FGD
Asymmetrical Units to Single Absorber = | . Yes BOP/FGD
Station Site Constraints Yes BOP/MH
AII Subcontract Construction.Basis Yes BOP Construction
Foundations [ No N/A
Limited Highway Access No N/A
Pressurized Cyclone Boiler Yes BOP Engineering

Table 1. CAP site specific analysis components

Further explanation of the methodology utilized in determining the costs (as shown in the
attached Design Differences spreadsheet, Appendix 1.1) associated 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.

PowerAdvocaie

Real Results for o Complex World

© 2008 PowerAdvocate, Inc. 3
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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 across the station’s footprint. In
addition, the Material Handling design is slated to extend from the coal yard to the North,
down the East side of the power block to the absorber building to the Southeast. This will
require construction of components for the MH and other systems to occur in the restricted
space of the riverbank area directly above a rail spur. . 4

All-Subcontract Construction Basis The CAP-will be constructed without any direct hire
labor from the EPCm. All aspects of the project will be completed in Contract Packages
utilizing a General President's Project Maintenance Agreement (GPPMA) or National
Maintenance Agreement (NMA) with primarily  local union personnel. This approach
simplifies management to a degree but also incurs a significant percentage mark-up to
cover each subcontractor’s overhead and profit.

Pressurized Cyclone Boiler Both coal combustion units'at:-Merrimack Station are of the
pressurized cyclone type. This type of combustor can produce higher temperatures and
flows than similar pulverized.coal combustors. Due to these operating characteristics,
further engineering may be required to ensure proper long-term operation.

Each of these factors contributes to the “uniqueness” of the CAP project when compared to
a more standard Wet FGD system. When these attributes are summarized and used to
levelize the per-kilowatt cost, Merrimack Station’s CAP is more in line with other projects of
similar size and scope.

PowerAdvocate © 2008 PowerAdvocate, Inc. 4
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Other FGD Retrofits C?&?ﬁ;ty Proje::;)Cosf $/kW :Ifutlj'r:’ti)tesrz in i:l;vrice
Project 1 600 $150,000,000 | $250 1 2009
Project 2 557 $148,000,000 | $266 1 2008
Project 3 446 $141,400,000 | $317 1 2009
Project 4 364 $121,600,000 | $334 1 2010
Project 5 556 $188,000,000 | $338: | 1 2008
Project 6 556 $189,000,000 | $340 1 2008
Project 7 576 $218,900,000 | $380 1 2009
Project 8 305 $127,900,000 | $419 1 2009
Project 9 576 $263,800,000 | $458 1 2009

Project 10 390 $185,600,000 | $476 1 2009
Project 11 416 $198,000,000 | $476 1 © 2009
Project 12 550 $261,700,000 | $476 1 2009
Project 13 571 ¢ |.$280,400,000 | $491 1 2009
Project 14 363 | $209,800,000 | $578 1 2009
Project 15 405 $234,100,000, | $578 | 1 2009
Project 16 " 320 | 195,100,000 | $610 1 2009
Project17 | 500 $304,900,000 | $610 1 2009
Project 18 350 $228,900,000 | $654 1 2010
Merrimack Station 458 7| $354,931,538 | $775 2 2012

Table 2. Projected Completion Costs by $/kW

1. Different retrofit FGD projects may have different components (i.e. PJFF, SCR, PAC, ESPs)
included or omitted affecting the final cost. There are other inputs to project costs including
geological and bathymetric factors as well as site-specific requirements such as the length of the
material handling system or pier work. In addition, Owner’s Costs have also been excluded from
this price. 3

2. Number Qf combu;tion units serving a single absorber.

PowerAdvocaie
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Comparable Cost per kW
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Figure 1. Levelized&Cgst for Project's’qf;ComparabIe Size

PowerAdvocate © 2008 PowerAdvocate, Inc. 6
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Il. 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 increased by a modest 7.8%
within the last year, with only a 1.0% increase occurring between the third and fourth
quarters of 2007. Although the Construction Labor (78%increase since 2000) and
Engineering & Project Management (44% increase since 2000) categories combine to
encompass approximately 47% of the total retrofit costs, the cost driver behind the large
project increase is the Absorber (FGD lIsland), which has seen a 217% increase over the
same period. The demand for absorbers has.increased dramatically over the last few years
as utilities perform retrofit projects to meet ongoing regulatory standards have to compete
with the increase in new coal plants domestically and internationally. Given this,
PowerAdvocate forecasts an average increase of 6.2% per year for the next five years for
retrofit scrubber project costs, which'is slightly down from the 9.5% annualized historical
escalation rate over the past eight years. :

As shown below in Table 3 and Figure 2, when this escalation forecast factor is applied to
the other FGD retrofits with earlier in service: dates (2008 thru 2010), the Adjusted Project
Costs ($) and Adjusted $/kW increase thus increasing the median $/kW to be more in line
with Merrimack Station’s $580/kW. Prior to the escalation adjustment, the comparable
projects ranged between $250/kWW and $654/kW (median $467/kW); following the escalation
adjustment, the comparable projects ranged between $299/kW and $738/kW (median
$570/kW), a 22% increase. This escalation adjustment further explains why Merrimack
Station’s CAP's cost estimate is on the on the high end of the cost per kilowatt range for a
complete FGD retrofit relative to similar FGD retrofit projects when you consider both the
uniqueness factors and the forecast cost escalation associated with retrofit scrubber project
costs.

! PowerAdvocate PADatasource Market Report, Construction Cost Indices for the US Power Market, Spring
2008

PowerAdvocate
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Other FGD Retrofits C"z‘ms;ty P’°je(°$t)c°5t siw | Number | In Service PQ?%gtggst Ag’;ﬁﬁ?d
Project 1 600 | $150,000,000 | $250 1 2009 | $179,665,549 |  $299
Project 2 557 | $148,000,000 | $266 1 2008 | $188,260,749 |  $338
Project 3 446 | $141,400,000 | $317 1 2009 | $169,364,724 |  $380
Project 4 364 | $121,600,000 | $334 1 2010 | $137,145,830 | $377
Project 5 556 | $188,000,000 | $338 1 2008 | $239,142,033 |  $430
Project 6 556 | $189,000,000 | $340 1 2008 | $240,414,085 | $432
Project 7 576 | $218,900,000 | $380 1 | 2009 |$262,191,925| $455
Project 8 305 | $127,900,000 | $419 19 2009 | $153,194,825 | $502
Project 9 576 | $263,800,000 | $458 1 2009 | $315971,813 |  $549
Project 10 390 | $185,600,000 | $476:| = 1 2009 | $222,306,173 |  $570
Project 11 416 | $198,000,000 | $476 | 1 2009 | $237,158,525 | $570
Project 12 550 | $261,700,000 | $476 1 2009 | $313,456,495 | $570
Project 13 571 $280,400,000 | $491 1 2009 | $335854,800 | $588
Project 14 363 | $209,800,000| $578 1 2009 | $251,292,215 | $692
Project 15 405 | $234,100,000, | $578 1 2009 | $280,398,034 |  $692
Project 16 320 | $195,100,000 | $610 1. 2009 | $233,684,991 | $730
Project 17 500 . | $304,900,000 | $610 1T 2009 | $365200,173 |  $730
Project 18 350 | $228,900,000 | $654 1 2010 | $258,163,492 | $738
Merrimack Station | 458 | $354,931,538 | $775 2 2012 | $354,931,538 |  $775

1. Project cost in 2012 dollars (Merrimack Station in service year) assuming 6.2% escalation in prices
per year

2.  $/kWin 2012 dollars

PowerAdvocaie
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Adjusted Comparable Cost per KW
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Figure 2. Levelized Cost for Pféj_ects of Cqmparable Size
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Appendix 1.1 - Merrimack Station Design Differences from a Standard WFGD for SO, Removal

Q-TC-017
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URS
COST | ENGINEERING
DESIGN DIFFERENCE IMPACT? IMPACT % BOP' IMPACT %|FGD IMPACT %| MH IMPACT % COMMENTS
WFGD scrubber for Hg vs SO, Y 0% 5% 10% 0% Additional absorber engineering and construction needs
Asymmetrical Boilers Feeding Single Absorber Y 10% 8.5% 5% 0% More complex duct and flow design/two units into one absorber
Station Site Constraints Y 5% 5% 0% 10% Construction over railroad, confined area for MH
All Subcontract Construction Basis Y 0% 3.9% 0% 0% Remove 21% markup from applicable estimate items?
Foundations N 0% 0% 0% 0% Foundations appear to be of relatively typical design
Limited Highway Access N 0% 0% 0% 0% Interstate 93 is relatively close via small secondary roads
Pressurized Cyclone Boiler Y 5% 0% 0% 0% Increased flow and temperature considerations
Totals= 20% 22.40% 15% 10%
Cost Adjustment= $4,256,960.20| $35,664,755.62| $15,008,229.00( $4,482,875.00
New Totals= $17,027,840.80( $123,552,903.38| $85,046,631.00| $40,345,875.00

Equalized $/kW=

$580.73

1= BOP value is made up of direct BOP costs excluding home office engineering.
2= The BOP estimate was analyzed for URS's 21% subcontract markup factor. This markup ($6.3M) was removed from applicable items and the percentage factor calculated based on the actual costs.

For this analysis the following values are assumed:

HO ENG= $21,284,801
BOP=  $159,217,659
FGD=  $100,054,860

MH= $44,828,750
Total= $354,931,538

Engineering + eng escalation
BOP + (escalation - eng escalation)
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Public Service Company of New Hampshire Data Request STAFF-02
Docket No. DE 11-250 Dated: 08/30/2012
Q-STAFF-002
Page 1 of 50
Witness: William H. Smagula

Request from: New Hampshire Public Utilities Commission Staff

Question:

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

announced in 2008:

a. Please provide copies of all (i) communications, 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-affiliated management person(s) or board of directors/trustees
(including but not limited to management and directors’ committees and councils), 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 both documents were labeled as confidential documents protected
from disclosure by the attorney-client privilege, PSNH waives the privilege in this specific instance to
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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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 tﬁe Committee’s attention to the presentation entitled “Public
Service Company of New Hampshire Clean Air Project” (the Clean Air Project) included in the
material for the meeting and filed with the records thereof. He then reviewed the Ncw Hampshire
Mercury Reduction Act that mandates compliance to mercury emissions standards, and specifies the
installation of scrubber technology at Merrimack Units 1 and 2 no later than July 1, 2013. The law
stipulates that Public Service Company of New Hampshire (PSNH) must achieve no less than a
removal of total mercury resulting in 80% capture of the total amount of mercury contained in the
coal burned at all of PSNH’s coal-fired units, which includes Schiller Station. Prior RaCC reviews
of the Clean Air Project include a ‘conceptual. review on April 18, 2007, approval of an initial capital
funding request on May 30, 2007, and approval of a revised initial capital funding request of
$10 million and up to $35 million of commitment authority on September 24, 2007. An update on
the Clean Air Project’s schedule, cost, engineering activities, risk assessment and an economic
analysis was.aiso provided tb the Committee on April 25, 2008. |

Mr. 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 due to much higher raw material pricing and
higher costs of engineering services. The 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 June 30. The earlier

in-service date reduces the cost of the allowance for funds used during construction, and would allow




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

Page 3 of 50

NORTHEAST UTILITIES

RISK AND CAPITAL COMMITTEE

~ (Committee Meeting, June 25, 2008)
PSNH to take advantage of incentives built into the New Hampshire legislation for “early
reductions” of mercury. Mr. Long stated that despite the capital cost increases, the Clean Air Project
remains economic for customers. The continued operation of Merrimack Station with a scrubber
will maintain fuel diversity and security of domestic fuel 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 million, 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 review at the July Board meeting. Messrs. Robb and
Shivery left the meeting du;ing this discussion.

After discussion, and upon motion made and seconded, 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 (“PSNH”) of the PSNH Clean Air Project as described in the
material submitted to this meeting and ordered filed with its records thereof acceptable.

’ Yearof
Project Total Cost Comuleti
PSNH Clean Air Project $457 million, 2012
inclusive of funds

spent to date
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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
frequently than quarterly and the capital funding by PSNH set forth above shall not be exceeded
without prior approval by the Committee. '

Mrs. Kuhlman and Messrs. Hitchko, 'Large, Long and MacDonald left the meeting at

this point.

Page 4 of 50
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Merrimack 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 -

I
.

Merrimack Station

> New Hampshire legislation mandates compliance to mercury emissions standards set forth
in the NH Mercury Reduction Act
*  Wet scrubber technology will reduce power plant mercury emissions required by New Hampshire
law and is the technology specified by the law
»  There is no other technology which will guarantee capture 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 June 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
§“”‘% Northeast
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Background — Merrimack Station Benefits

PS

NH Customers ¢ yg‘"l‘egmr Project

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

Northeast
Utilities System
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Background - NH Clean Power Act

«:Clean Air Project
Merrimack Station

The NHCPA, in 2002, was the first four-pollutant bill in the nation (SO2, NOx,
Mercury and CO3)

The New Hampshire Mercury Reduction Act, enacted in 2006, was the
mercury reduction next-step envisioned by the original NHCPA

The law was developed in a collaborative effort 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 minimum of 80% of the total
amount of mercury contained 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)

F &
a0

Northeast
Utilities System
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The New Hampshire Mercury Reduction Act Specifics: “:ﬁ"*fz.ﬁﬁ””""’“

» “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 represent 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”

Northeast
Utilities System
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Estimate of Project Costs

>

' ;zﬂé{gkag/gr}’raject
Direct Project Costs
Major Contract Islands: (firm price bids) » PSNH Project Contingency $10M
* FGD System $100M »  Program Manager Contingencies
* Material Handling $45M *  Materials Escalation $23M
*  Waste Water Treatment $15M - Contingency $15M
Chimney $13M «  Scope Growth | $ 4M
PSNH Project Costs $30M TOTAL PROJECT CONTINGENCIES $53M
> Power Advocate’s Defined Costs Savings
Program Manager Costs *  Project cost deduction ($6M)
(URS Washington Group) >  Anticipated Value Engineering*
* Balance of Plant & Interconnection $93M »  Scope reduction ($5M)
* Engineering and Construction
Menzgement $50M TOTAL ANTICIPATED COST REDUCTIONS ($11M)
TOTAL DIRECT PROJECT COSTS $355M > NU Corporate Costs

e 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 -

Meorimack Slatioa

Capital Spending by Year
$Millions $165.6
T $101.3
120
1.9
- 60 $0.8 $
0 T i - T
2006 2007 2008 2009 2010 2011 2012
Estimated Earnings By Year

$ Millions B AFUDC Earnings B Ratebase Earnings

- $20 -
$15

$10
$5
$-

2008 2009 2010 2011 2012 2013

Assumptions:

Base-case project costs are estimated at $457M
Project expected to be in-service on June 30, 2012

. Assumes 9.81% ROE on 47.23% of Capital Structure
. Average Shares outstanding per 2009-2013 Forecast
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Financial Sensitivities € cicar i Project

Murimsck Station

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

cost of $94.55

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

CAPITAL COST ESA57.5 mill S 1V
2012 GAs PRICES, MMBTU? £9611,000 1 SHEE T2

2012 COAL PRICES, MMBTU? | 94.82 q 5% : | ¥4 (384) $92.02 #2539 | 62 $97.08

2012 RGGI/FEDERAL CSYavaied  50% (3158) [ERIREE ($106) $9253 [EECUMINEERZCE $96.57
CARBON COSTS PER TON*" 9

White text in bars represents change in values;
Black text beside bars represents sensitivity 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).

2. Amounts presented reflect RGGl/federal (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-Warner).

3. Fuel and carbon costs are escalated at 2.5% per annum off of the 2012 estimate.
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FinanCIal SCenarlOS “’CleanAermject

Morrimack Station

UNLIKELY Low ] B ; . Il e8| UNLIKELY HiGH
NPV - NET CUSTOMER COST' $210 MIL ' (3461 MiL)
MONTHLY RESIDENTIAL CUSTOMER COST IMPACT? $1.61 ($2.2¢ ) ($3.54)
2013 PLANT BUSBAR COST ($/MwH) $104.44 P 1 7 89.52 $84.49

NET INC - 201 3 (FIRST FULL YEAR IN-SERVICE) $21.5MIL MIL.. | B¢ MIL $18.1 ML § < rawa V118

ASSUMED PROBABILITY

PARAMETERS

CAPITAL COSTS, MILLIONS $532 $437 -
2012 GAs PRICES, MMBTU? $9.90 $12.10

2012 CoAL PRICES, MMBTU? $5.30 4.5 $4.34 ;
2012 CARBON COSTS, TON (RGGI/FEDERAL)*"® $15/345 - $10/$30 37 3.5/8106  JI T

CASE LEGEND
cm REFLECTS PROJECT INSERVICE DELAYED ONE YEAR AND COST GVERUN ($45M), COOLING TOWER ADDITION ($30M), MINIMAL GAS/COAL SPREAD

'PossBLE HIGH| CASE REFLECTS PROJRCT IN-SERVICE 6 MONTHS EARLY (31 0M), PROJECT COSTS AS EXPECTED, BENIGN CARBON LEGISLATION, INCREASED GAS/ COAL SPREAD
SR i oil= £ CASE REFLECTS PROJECT INSERVICE, 6§ MONTHS EARLY (51 0M) WITH LOWER THAN EXPECTED cOSTS (510M), NO CARBON LEGISLATION, MAXIMUM GAS/GOAL SPREAD

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. Amounts presented reflect RGGl/federal (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-Warner).

Fuel and carbon costs are escalated at 2.5% per annum off of the 2012 estimate.
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 i
<Clean Air Projec

Station With Scrubber Will Be Dispatched ——

140
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2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

— Natural Gas at $11.00/mmbtu, delivered

e Natural Gas wl CO2 at $7/ton

—— MK wiScrubber and Coal at $4.82/mmbtu, delivered
MK wiScrubber and CO2 at $7/ton

== = MK wi/Scrubber 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
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Key Financial Takeaways €€ cean i e

Mewrimack Station

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

« At assumed 2012 price levels and other base case parameters, a spread of
approximately $5.29/mmbtu (escalating) is required to create customer benefits
» Impact of RGGl/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

 Utlities System ed-and-Confidentinl—Prepared-pi-the-d on-ef-Counsel tioipation-otiitisation:
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Project Benefits are Accentuated by Advancing the »

In-Service Date to mid-2012 €€ com i proec

» 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 additional 31,350 tons of SO,

» 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)

W’% Northeast
ﬁm& Utilities System
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Revised Project Schedule o
Clean Air Project

Merrimack Station
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Regional Barriers to Adding New Base Load Generation in
New England Cause Merrimack to be Strategically Positioned q

% Clean Air Project
Mesrimack Slation

for Re-Investment

> 5

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 blocking opportunities for new, lower cost,
regulated generation assets, making preservation of existing assets increasingly
important

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

New England electric energy supply is highly 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
— Operation 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

W,
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Merrimack Siation

CO n CI U S |O n ' gélean Air Project

>

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
for 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

& Northeast e e _ P E N r "
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= I‘x\ Uhllﬁes System Merrimack Station

e

Appendix Materials

PSNH Clean Air Project
June 25, 2008
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Risk Assessment, Major Risk Concerns

¢

Merrimack Station

ﬁf?(.‘lean Air Project

Remaining 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.

2008

$10 million

20%

$2 million

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 schedule.

Lack of sufficient, qualified
construction labor results in
increased costs to import
labor resources, schedule
delays to wait for resources
to become available.

2009-12

$50 million

10%

$5 million

WGI will initiate the National
Maintenance Agreement.
Meetings have been held with
the union trades to discuss
the project and labor
requirements up front.

Inability to lock in firm prices
during contracting phase
exposes the project to price
volatility and currency risk.

2008-9

$25 million

20%

$5 million

The RFP is being structured
for fixed/lump sum pricing.
The contract will be
negotiated to try and include
these parameters.

mxi Northeast .
Utilities System
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Risk Assessment, Major Risk Concerns

Vendors unable to meet

2008-9

;“f}i?
o

Q€< coan 4ir Project

Merrimack Station

$25 million

25%

$6.25 million

In the event this occurs, an
project design criteria acceptable outcome will be
resulting in non-conforming negotiated during the
bids. Note: bids received with procurement process.
mercury criteria. Risk relates
to remaining design
specifications.

Inability to design appropriate | 2008-9 $12.5 million 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
reasonableness.

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 2008-9 $12.5 million 30% $3.75 million PSNH contracted with

inadequate and does not meet
operability/reliability/
constructability requirements
resulting in complete

experienced contract program
manager in Scrubber
installations. Additionally, NU
personnel will be reviewing

redesign. design specifications for
reasonableness.
N‘ Northeast
Utilities System. 18
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Scrubber Schematic

Limestone slurry scrubbing

Flue Gas to form Gypsum\
Flue gas :

From Existing
Limeston s Bo“ers

%m’%

k-

Water [

' fCJefg :t_lir Project
Wet Flue Gas Desulfurization Technology
Flue Gas to Stack
Reduced Mercury Emissions
Reduced Sulfur Emissions
QLA
AR
RAAM M| 1
by ¥
> N ‘ E l £
fy < Waste Water
SV § ¥ - Treatment Plant
i ABSORBER

BALL MILL
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Merrimack Station: 2008 df p

% Clean Air Project
Merrirnack Station
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Project Organization

>
"‘?"“ i Clean Air Project

Merrimack Station

 Site Project Team

-Pro;ect Engineer - Richard Roy

| ~Station Llalson
Pro;ect Admlmstrator

Admlmstratlve ASS|stant

" Manager - Harold Keyes

Operations
Maintenance

- Chimney | | Cii

~ Major Electrical
"Mechanical Controls
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Historic Price Volatility Suggests Coal
Will Find a Way to be Cheaper than Alternatives

"& Clean Air Project

Merrimack Station

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

‘ & Clean Air Project

2003-2006 Average % Generation
New England States
0.01% 6.47%
0 i
5789, 15.70% Coal
B Gas
6.90% O Nuclear
Qil
. W Hydro
27.56% 37.60% ' B \Wind
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Merrimack 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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y
Executive Summary €4 cian i proec
> New Hampshire legislation mandates compliance to mercury emissions standards set forth

in the NH Mercury Reduction Act

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

»  There is no other technology which will guarantee capture 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
. 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, 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 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
W,
§ % Northeast
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Background — b
Merrimack Station Benefits PSNH’s Customers € st 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

v

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

Continued operation of Merrimack Station with a scrubber will maintain fuel
diversity and security of domestic fuel supply in the ISO-NE region, while
providing PSNH’s customers with low cost energy.
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Financial Assessment — Summary Metrics

Total Installed Capital Costs $457M
Capital Cost $ / kW $1,000!
NPV of Base Case Customer Benefit $132M
2013 Net Income Contribution $18.5M
2013 EPS Contribution (Diluted) $.04/share
Busbar Cost (2013) $94.55/MWh

Key assumptions :
* Project in-service on June 30, 2012
* 9.81% ROE on 47.23% equity component of capital structure

« Base case natural gas price of $11/mmbtu, coal of $4.82/mmbtu and carbon of $7/ton

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

Wite,
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. . b
Estlmate Of PrOJeCt COStS ‘ﬂ Clean Air Project

Morrimack Statien

Project Costs by Component

$Millions ‘
Major Island Contracts (Firm-Price Bids - = :
Ko Syeterm ( ) sioom|  sso0 ; | $260  Totals  s4st
Material Handling $45M
Waste-water Treatment $15M
Chimney $13M $400
PSNH Project Costs $44M $300
Other Program Manager Costs
Balance of Plant and Interconnection $91M $200
Engineering and Construction $35M
Contingency and Escalation $52M
$100
AFUDC 57M
Total Direct Costs $452M $0
Original Estimate Current Estimate
[NU Indirect Costs $5M| EFGD @ Material Handling
Wastewater Treatment E Chimney
EOwner's Costs * OBalance of Plant
IProject Total $457MI o Eg&ilneering & Construction Contingency & Escalation

* Includes PSNH Project Costs, Indirect Costs, and AFUDC

Z
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Financial Assessment - Overview €4 g i oo

» 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:

» 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
otherwise be provided by Merrimack from the market

\///

Future impact of carbon may play an important role in determining ultimate
customer benefit/cost
» Carbon costs are expected to impact electricity rates, but coal plants will
likely be disproportionally affected given their emission rates versus natural
gas plants

W,
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Financial Sensitivities | “:Gf,gag.gfp,dm

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

> Net customer benefit is most sensitive to expected future natural gas
and coal pnces and the relative spread between the two commodities

A “ ‘ I ﬂ‘ k | BERPLRN | £V Lm m ’ ‘u
Downside _ Base Upside  [($300)  ($180) ($132)‘ ($50) $40
Capital Cost 0% 0% $(159) $-7 $(105) $684 mil

2012 gas Prices, MMBTU? 0% : WA sess) [T s(ie3), | | ERSTCTR 531 $10.10
2012 coal prices, MMBTU? 0% 4.82 0% $(228) _ $(36) $5.49

Implied Gas/coal Spread $4.60 6.1 $7.76 N/A% $5.29*

2012 Carbon Costs*? 0% y 0% $(167) - $(97) $30.13

Text in bars represents change in values;

. text beside bars represents sensitivity 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).

Fuel and carbon costs are escalated at 2.5% per annum off of the 2012 estimate.
Reflects net impact on a $/ton basis for either RGGI or Federal policies 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
(~$130 per delivered ton).

%
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. : : »
Financial Scenarios €4 goan i rojc

» The following scenarios, denoted by their assumed probability of occurrence,
demonstrate the compounding impacts of a variety of assumption changes on

the key financial metrics for the project:
TS Possible Low | Base | S B Unlikely High 28

NPV - Net Customer Cost $481 MIL $194 MIL ($1 32 MlL) ($413 mil) ($71 9 mil)
Monthly Residential Customer Cost Impact $3.70 $1 .49 ($1 .01) (33.1 7) ($5.52)
2013 Plant Busbar Cost ($/MwH) $102.41 $100.37 $94.55 $87.86 $79.44
Net Income - 2013 (First full Year In-Service) $21.5 mil $20.1 MIL $18.5 MIL $18.1 mil |[SES TN T
Assumed probability 25% | - | 25%

Parameters

Capital Costs, Millions $497 $457 $447

2012 Gas Prices, MMBTU $9.90 $11.00 $12.10

2012 Coal Prices, MMBTU $5.30 $4.82 $4.34

2012 Carbon Costs, Ton $20 $7 $5

Case Legend

mCase reflects project in-service delayed one year and cost overun ($45M), cooling tower addition ($30M), minimal Gas/coal Spread
Possible Low |Case reflects project in-service on-time with cost overun ($10M), cooling tower addition ($30M), decreased Gas/coal Spread

Current assumptions

Possible High |Case reflects project in-service 6 months early (§10M), project costs as expected, benign carbon legislation, increased gas/coal spread
IS A S [ | Case reflects project in-service 6 months early ($10M) with lower than expected costs ($10M), no carbon legislation, maximum gas/coal spread

» Other scenarios considered: Customer Cost/(Benefit)
« $200 Oil Scenario: ($437 million)
« $50 Carbon Cost: $70 million

AW,
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Historic Fuel Spreads €4 cian i P

> Gas/Coal spread has averaged $3.18/mmbtu over the last 15 years, as compared to the
required customer break-even level of $5.29/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
more than ~$9/mmbtu

PSNH Actual/Quoted Delivered Fuel Costs

20 o —

Average
18 e ASpread\
16 — Average ~$6.22 ——
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Key Financial Takeaways €€ coan i o

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

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

benefits
* Recent spreads suggest that this level is realistic; however, historic spread levels have
averaged lower
» Impact of carbon legislation 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 (escalatlng) or greater would diminish customer value of scrubber installation
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 before eliminating customer economic benefits
« However, reductions in natural/gas coal spread and increases in carbon costs would
put pressure on base case capital cost estimates
» Generation ratemaking making structure allows for PSNH to earn 9.81% ROE on equity
invested in the project under all scenarios presented
. Assumes that prOJect capltal costs are deemed prudent

\

5 W|th carbon and constructlon rlsk

Norﬁ]m‘ Dol & dond Confidontiol Do r”" +alo i 3 FAaPRTOIN I ) P I DD ROwS, ia SRSV 10

%ﬁ? Utilities System




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

Page 39 of 50

Revised Project Schedule ‘ Clean Air Project

Merrimack Station

Project ‘ | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
NH Nll:ercury‘RedUC‘tion Ao A f - ‘t;ﬂ = | |
Preliminary Engineering : |mmundunun

Prograrh Manager Hired = Sl A :

Alli!l—iﬁlllll‘

Detailed Engineering

Major Contracts Awarded e e e kR

Pmmmmg '7} iv1  i : ,--llnjlilllli;!li!iill-llllunlul

Preliminary Site Prep.

-MajorConS‘tr"uction EEENENNRNEEEN/ENEENNE

Testing & ‘Comvmissioning

In Service : 3 : A
\\\)31|».~ : : z ,; ; : i - ; i3 ; 7 3 z : -
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: »
CO n CI U S | O n " Clean Air Project

Merrimack Station

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

A7

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

\./r/

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

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

\4

» 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

¥
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»
‘ﬂ Clean Air Project

Mernimack Station

Appendix Materials

PSNH Clean Air Project
July 15, 2008
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Scrubber Schemati ‘
Cru er C ema lC "M Cleag {jlir Project
Wet Flue Gas Desulfurization Technology

Flue Gas to Stack

Reduced Mercury Emissions
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Merrimack Station: 2008 O —
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Merrimack Station: 2013 «:mwmm

Northmt R o PR | 4 421 D ii‘d ﬂ‘ ‘ha di'r 43 £ 1 D " I-ﬂ ‘ﬂ‘ H M L1 242 2
Utilities System godan o 5 = = pos TRR— 16




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

Page 45 of 50

' { Clean Air Project

Metrimack Station

Remaining bids received from | 2008 $10 million 20% $2 million Currently carrying out the
vendors are significantly procurement schedule. The
higher than expected related Purchasing area is trying to
to material 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 WGl 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 to wait 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
exposes the project to price
volatility and currency risk.

for fixed/lump sum pricing.
The contract will be
negotiated to try and include
these parameters.

17
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'{ Clean Air Project

Risk Assessment, Major Risk Concerns

 RiskEvent

Merrimack Station

Vendors unable to meet 2008-9 $25 million 25% $6.25 million In the event this occurs, an

project design criteria acceptable outcome will be

resulting in non-conforming negotiated during the

bids. Note: bids received with procurement process.

mercury criteria. Risk relates

to remaining design

specifications.

Inability to design appropriate 2008-9 $12.5 million 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
reasonableness.

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 2008-9 $12.5 million 30% $3.75 million PSNH contracted with

inadequate and does not meet experienced contract program

operability/reliability/ manager in Scrubber

constructability requirements installations. Additionally, NU

resulting in complete personnel will be reviewing

redesign. design specifications for
reasonableness.

W
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Cashflow and Earnings Projection €€ cean i projc

Merrimack Station

Capital Spending by Year

$Millions $165.6
180 $101.3
120
1.9
60 $0.8 $
o T T T
2006 2007 2008 2009 2010 2011 2012
Estimated Earnings By Year
$ Millions E AFUDC Earnings B Ratebase Earnings
$20 -
$15 -
$10 -
¥ $0.6
$' T -
2008 2009 2010 2011 2012 2013
EPS $.00 $.00 $.01 $.02 i Si08 $.04
Assumptions:
® Base-case project costs are estimated at $457M
® Project expected to be in-service on June 30, 2012
. Assumes 9.81% ROE on 47.23% of Capital Structure
' Average Shares outstanding per 2009-2013 Forecast
A

= Northeast
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Project Benefits are Accentuated by Advancing the 2
In-Service Date to mid-2012 S ctmos oo

» 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 additional 31,350 tons of SO,
» 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)

%\\\“""a
= % Northeast
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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 Air
Project”.

RaCC resolution recommending CEO and Chairman approval of capital funding for
the PSNH Clean Air Project.
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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.

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 (“PSNH”) of the PSNH Clean Air Project as described in the material submitted

to this meeting and ordered filed with its records thereof acceptable.

" Year of
Project Total Cost Completion
PSNH Clean Air Project $457 million, 2012

inclusive of funds
spent to date

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 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 CEO 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
v/, CfM /4( wa—“//
Date: - If/ il By: : £on )
Charles W. Shive{y m/
Chairman of the Board, Preside

And Chief Executive Officer
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

Date: ”!/2 % % By: @/‘gw g (

Charles W. Shiver,/
Chairman
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Public Service Company of New Hampshire Data Request TC-04
Docket No. DE 11-250 Dated: 08/31/2012
Q-TC-024
Page 1 of 19
Witness: William H. Smagula

Request from: TransCanada

Question:

Reference the PSNH response to TC 2-13 in this docket, please provide any written documents
that were provided to the Staff, the OCA and the Office of Energy and Planning in connection
with the briefings described in this response.

Response:
Please see the attached presentation.
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The Northeast Utilities Sym Merrimack Station

Public Service Company of New Hampshire
Clean Air Project

Update to NHPUC Staff and
Office of Consumer Advocate

July 30, 2008
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Purpose of Today’s Meeting Bl it

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

> Recap NH Clean Power Act and Mercury Law requirements
> Define Merrimack Station benefits to PSNH customers
> Advise as to project status within NU/PSNH

> Update cost estimates

> Confirm financial assessment of customer benefit post-scrubber

installation

» Provide current t'hink‘ing on project schedule

" Public Service |
ﬂl\\\‘ of New Hampshire Reivilead-and-Cont idential 2
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b
Executive Summary €€ cean i rojct
> New Hampshire legislation mandates compliance with mercury emissions standards set

forth in the NH Mercury Reduction Law

. PSNH must capture 80% of mercury emissions from its coal plants by June 2013

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

. Thelr?I is no other technology that will guarantee capture of 80% of the mercury input of our
coal fleet

. On behalf of its customers, PSNH is incented to reduce mercury emissions prior to June 30, 2013

> 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 services and labor v

> Bid proposals indicate that an in-service date of mid-2012 is achievable

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

> Despite the capital cost increases, Merrimack Station remains economic for customers
under expected conditions

«  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

> In addition to the mercury removal benefits, the scrubber avoids about 30,000 tons of sulfur
emissions and sulfur allowance purchases annually, included in the customer benefit above

N
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Data Request TC-04
Dated: 08/31/2012
Q-TC-024
Page 6 of 19

b
Merrimack Station Benefits PSNH’s Customers €€ ciean i Proj

Y

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 offsets
the higher cost of market purchases in the overall energy service rate

Y

Historic high Capacity Factor and cost-effective operation of Merrimack Station has been one of
the major reasons why PSNH’s energy service rate is the lowest in the reglon as much as 25%
lower than the region’s average energy service rate

Y/

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 in the nation

» Coal is the most abundant domestic fossil fuel resource in the United States, supplying more
than 50% of the nation’s power generation, 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

Y

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

the power generation sector. Operated as regulated generation, this cost savings flows directly
to customers

Continued operation of Merrimack Station with a scrubber will -maintain.-fu_e_l,
diversity and security of domestic fuel supply in the ISO-NE region, while
providing PSNH’s customers with low-cost energy.
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Regional Barriers to Adding New Base-Load Generation in 5
New England Cause Merrimack Station to be Strategically €4 ciean air roject
Positioned for Re-Investment

NS

> 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

> 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

— Operation of Merrimack Station on coal increases NE’s fuel diversity,
enhancing the stability of power supply in the region

> ISO-NE market rules, and the current economic climate, make it nearly impossible
for prospective generators to secure financing and overcome the substantial
“barriers to entry” to build new generation in the region
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Merrimack Station: 2008

€€ ciean air Project

Merrimack Station
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Merrimack Station: 2013
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Scrubber Schematic

b
" :Clean Air Pro;ect

Merrimack Station

Wet Flue Gas Desulfurization Technology

Limestone slurry scrubbing RVVRARR

Flue Gas to Stack
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Merrimack Station

Clean Air Project — Progress to Date €4 ciean ir roject

>  Engineering
— Projects defined in 5 major components
— Specifications developed for 4 key components
> Commercial and Purchasing
— Program Manager hired September 2007
— Scrubber Island and Chimney proposals are in negotiations
— Wastewater Treatment Facility and Material Handling System bids are in negotiations
Review, Permits, and Approvals
— Temporary Air permit application to NHDES, June 2007
— NHDES - May 12 presentation
— Temporary Air Permit expected October 2008
— Town of Bow — local permitting
— Regional Planning Commission
> Site Work
— Existing oil tank removed
— Site surveys and studies completed
— Warehouse construction underway
— On-site engineering facilities completed

v

> Costs and Schedule

— Project costs now updated with review of all major equipment bids nearing completion

— Original plan: Tie-ins: MK#1 Fall 2012, MK#2 Spring 2013

— Program Manager and suppliers can support in-service one year earlier
="\ Ppublic Service - |
///7//11\\\ of New Hampshire i e s — 1
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Estimate of Project Costs

% Clean Air Project
Merrimack Station

> Project estimated to cost $457M
- Estimate based on firm price bids, currently in final phase of negotiations

» Cost components:

> Major Components (FGD, Material Handling,

Wastewater Treatment and Chimney) $173M

- PSNH and Program Manager Costs (Engineering) $170M
- Project Contingencies $ 52M
> Corporate Costs (AFUDC, Indirects) 62M
TOTAL Project Costs $457M

Key Drivers of Project Cost Increase

Scrubber design criteria for Mercury vs. SO,

Material cost increases

Labor cost increases

Engineering, including site congestion and interconnection
of two dissimilar sized units into one scrubber
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Data Request TC-04
Dated: 08/31/2012

Revised Project Schedule Q€< ciean sir Project

Merrimack Station

| Project
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Financial Assessment

> Though environmental stewardship comes with a cost, PSNH has determined that

continued operation with the scrubber installation is in the best interest of
customers

« NPV of customer benefit $132M

« Monthly residential customer cost impact vs. alternatlve creates a
$1.01 savings reh

« 2013 Station Busbar Cost $94.55/Mwh

> Assumptions used in performing this analysis

« Capital Cost $457M
« 2012 Natural Gas Price $11.00/MMbtu
« 2012 Coal Price $4.82/MMbtu

« 2012 Carbon Cost (RGGI) $7.00/ton

Y

Our analysis shows that customer economics are most sensitive to the

Coal/Natural Gas price spread and far less sensitive to capital cost or RGGl
cost increases
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s
Historic Fuel Spreads | e i

$ Gas/Coal spread has historically favored coal over natural gas and the spread has averaged

$6.22/mmbtu since the hurricane season of 2005

> Since January 2007, the spread has averaged nearly $6.63/mmbtu and current spreads are
more than ~$9/mmbtu Average

PSNH Actual/Quoted Delivered Fuel Costs Spread-

_ ~$6.22

20

18

16

14

12

10

Yrvvitu

2000 2001 2002 2003 . 2004 2005 2006 2007 2008

ws Natural Gas Ci#6 Oil m Coal
PSNH believes that coal, the nation’s most plentiful domestic fuel resource, which is best
suited for stationary (power generation) use, will continue to find ways to be lower cost
than alternatives that are influenced predominantly by foreign supply
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Project Benefits are Accentuated by Advancing the ‘g:csmmmjw

In-Service Date to Mid-2012

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

» Economic
« Reduces AFUDC cost by $10 million

« Limits exposure to material or labor cost escalation for project elements not
covered by firm price contracts

» Environmental

« Eliminates an additional 31,350 tons of SO,

« 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 802 allowances (estimated at 12,500 allowances)
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)

Conclusion €€ clean air Project

Merrimack Station

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

» PSNH has made significant progress, including the hiring of a Program Manager,
-~ initial permitting, and negotiation of contracts

> Merrimack Clean Air Project capital costs have increased since the original project
cost estimates were prepared in 2006, following the global trend for all commodities
and energy, and stand at $457M

> PSNH analysis supports that the construction and operation of a scrubber at
Merrimack Station, in conformance with the NH Mercury Reduction Law, is in the
best interest of PSNH’s customers

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

> The project team continues to execute contracts and will begin construction in
earnest late this year, with a now proposed project in-service date of mid-2012
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ATTACHMENT 12

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 possession
of any of its agents related to the choice 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.
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ATTACHMENT 16

Public Service Company of New Hampshire Data Request TC-01

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

Question:

(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 construction of the scrubber were
signed in October, 2008. The fuel 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 (various) 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.




Year

2008 (Jul-Dec)
2009
2010
2011
2012
2013
2014
2015
2016
2017

NYMEX Closing Prices - June 11, 2008

Natural Gas
at Henry Hub

12.909
11.718
10.596
10.278
10.342
10.548
10.767
10.992
11.223
11.459

$/MMBtu

Docket No. DE 11-250

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

Transportation Basis from Henry Hub

Transco Zone 6

1.714
2.178
1.919
1.801
1.700

Tetco M-3

1.216
1.393
1.325
1.233
1.150




SIcAP

Docket No. DE 11-250

Data Request TC01-02-SP02

Dated 1/11/13

Q-TC-002-SP02, Page 3 of 68

10-Jun-08 Wwww.upicoal.com www.icapenergy.com
ICAP United, Inc - Coal Dan Vaughn @ 417-336-5582 lan Tapsall, Manzar lgbal @ 203-762-8493 Matt Keck @ 502-327-1417
Nymex look-alike CSX-BSK < 1% physical market PRB 8800 - physical market
Delivery Bid - Ask Range Last Date Bid - Ask Range Last Date Bid - Ask Range Last Date
Jul 107.50 108.50 110.00 10-Jun 124,50 126.50 120,00 04-Jun 11.25 1225 12.00 04-Jun
Aug 107.50 108.50 107.75 06-Jun 12350 124.50 11.25 1225
Q308 107.50 108,50 110.00 10-Jun 123.50 124.50 124.00 est 10-Jun 11.25 12.25 11.75in 10-Jun
Q408 109.00 110.00 110.25 10-Jun 119.50 120.50 122.00 fin 09-Jun 13.00 14.00 13.50 est 10-Jun
Q109 110.25 111.25 111.00 06-Jun 116.50 117.50 114.00 fin 06-Jun 15.60 16.10
Q209 110.25 111.25 110.75 06-Jun 115.00 116.00 16.80 17.30
Q309 110.50 111.50 112.20 09-Jun 114.00 115.00 17.80 18.30
Q409 110.50 111.50 112.50 09-Jun 113.50 114.50 83.75 est 28-Feb 18.80 19,30
Q110 109.75 110.75 112.75 113,75 19,15 19.65
CY 09 110.38 111.38 111.00 06-Jun 114.75 115.75 115.00 est 10-Jun 17.25 17.75 17.50 09-Jun
cY 10 109.25 110.25 106.50 05-Jun 112,50 113,50 108.50 fin 29-May 19.65 20.15 20,45 27-May
cY 11 108.25 109.25 est 108.00 109.00 est 20.15 20.65 19.75 03-Jun
Other Markets - Most Recent Trades S02 Bid Ask The Daily Scoreboard
Delivery Origin Btu #S02 Last Date 2008 320 330 INymex
Jul csX 12500 1.2 118.00 05-Jun 2009 319 329 Jun-Jul trades 110
Aug-Sep NS 12500 1.2 140.00 06-Jun 2010 177 182 Q3 trades 110
Q3Q4 NS 12500 16 121.00 22-May 2011 167 173 Q4 trades 112 (10), 111 (2x), 110.25
CY 09 NS 12500 1.6 102.00 06-May Seasonal NOx
Q109 NAPP rc 13000 3.0 103.00 15-May I _ Bank 600 | 675 | o
CY 10 NAPP rc 13000 3.0 103.00 21-May 2008 750 775 CSX fin/ Nym
May-Aug Mon Rvr 13000 45150 97.50 22-Apr 2009 600 675 CY 09 trades 4.25
May~Jul ILB bg 11500 35 74.00 15-May 2010 550 700
cY 09 PRB xCC 8400 0.8 13.70 09-Jun Annual NOX CSX 1% phys
2009 4500 5000 Aug-Sep over Oct-Nov trades 4.00
Additional Market Activity 2010 2100 2600 PRB 8800 fin
Delivery Origin Btu #3502 Bid Ask 2011 1850 2350 Q4/Q3 trades 1.75
CY 09 17.50 (10k), 17.75 (10k), 17.50 (10k)
502
2008 trades 11x, 315 -330
Vaughn's View of the U.S. Coal Markets - a perspective provided by Dan Vaughn to assist in marking coals to market
PR Coal 10-Jun-08 ‘Prompt PM+1 PQ PQ + 1 PQ+2 PQ+3 PQ+4 PY PY +1 PY +2
Origin Btu #502 Jul Aug Q308 Q408 Q100 Q209 Q309 CY 09 CY 10 cY 11
BNSF / UP 8800 0.8 11.75 11.75 11.75 13.50 W#REF! #REF! #REF! 17.50 19.90 20.40
BNSF / UP. 8400 0.8 10.00 10.15 10.15 10.50 HREF! #REF! #REF! 13.40 15.50 16.00
CAPP Coal
Origin Btu #502 Jul Aug Q308 Q408 Q109 Q209 Q309 CY 09 CY 10 cY 11
BS Rvr 12000 12 111.67 111.50 111.50 113.00 114.25 114.25 114.50 114.38 112.75 111.75
Nymex 12000 1.7 108.00 108.00 108.00 109.50 110.75 110.75 111.00 110.88 109.75 108.75
BS Rvr 11500 1.8 101.76 102.00 102.00 103,50 105.00 105.00 105.25 105.13 104.50 103.75
| csxssk | [ 12500 12| [ 12835 | 12675 | 126.75 [ 12275 | 12000 [ 11850 [ 117.50 [ 11825 | 116.00 | 111.50
| csxBsk | | 12500 16| | 12550 | 12400 | 124.00 | 12000 | 11700 | 11550 | 114.50 | 1525 | 113.00 | 108.50
| nsak | [ 12500 1z | | 14500 | 14250 | 142,50 | 14150 | 13150 | 13000 | 12000 | | 12975 | 126.00 | 120.00
| sk | | 12500 16| [ 12700 | 12650 | 126.50 | 12550 | 12250 | 12100 | 12000 | | 12075 | 118.50 | 114.00
NAPP Coal
Origin Btu #502 Jul Aug Q308 Q408 Q109 Q209 Q309 cY 09 cY 10 cy 11
MGA 13000 30/34 107.00 107.00 107.00 107.00 106.00 105.00 105.00 105.25 103.00 98.50
MGA 13000 40145 100.25 100.50 100.50 100.50 99.50 98.50 98.50 98.75 96.50 92.00
| MonRvr | | 13000 [ 45-50 ] [ 10250 | 10250 | 102.50 [ 10250 | 10150 [ 10050 [ 10050 [ 10075 ] 98.50 | 94.00
| U.OHRvr | | 12200 | 65 | | 7500 | 75.00 | 75.00 | 7500 | 7500 | 7500 | 7500 [ 7500 | 75.00 |8 75.75
ILB Barge Coal
Origin Btu #502 Jul Aug Q308 Q408 Q109 Q209 Q309 CY 09 cY 10 cy 11
L. OH Rvr 12000 2.0 84.00 84.00 84.00 84.00 83.00 83.00 83.00 83.00 83.00 83.00
L. OH Rvr 12000 5.0 74.00 74,00 74.00 74.00 73.00 73.00 73.00 73.00 73.00 73.00
Colorado Coal
origin Btu #502 Jul Aug Q308 Q408 Q109 Q209 Q309 CcY 09 cY 10 cy 11
up 11800 1.0 70.00 70.00 70,00 70,00 70.00 70.00 70.00 70,00 70.00 70.00
uP. 11300 1.0 63.00 63.00 63.00 63.00 63.00 63.00 63.00 63.00 63.00 63.00
International API Markets ($/tonne
origin KCal #502 Jul Au Q308 Q408 Q109 Q209 Q309 cY 09 cY 10 cY 11
API 2 6000 1.7 176.00 176.00 176.00 176.00 174.00 170.25 166.25 169.00 166.00 163.25
API4 6000 47 137.00 138.25 139.00 140.00 140.50 140.50 140.50 140.50 140.50 141.75
access, use, i I or dis is pi

Copyright © 2003-2008 Daniel L. Vaughn, ICAP United, Inc. All rights reserved. Any

The herein is

and is intended solely for the addressee(s). It shall not be construed as a recommendation to buy or sell.

The bid - ask spread is not to be construed as the actual bid -ask in the market but rather refiects the relative bid - ask range for the Nymex, CSX and PRB markets.
All trades are based on market information reported to ICAP United by market participants. Information is believed to be reliable but cannot be guaranteed.




PETROLEUM PRODUCT PRICES FORECAST
No. 2 Fuel Oil (0.2% Sulfur)
$/MMBtu (Connecticut)

Docket No. DE 11-250

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

Current $ Percent Change

Year Residential Commercial Industrial Electric Residential Commercial Industrial Electric
1970 $1.48 $1.09 $0.73 $0.37

1971 $1.56 $1.16 $0.77 $0.54 5.4% 6.4% 5.5% 45.9%
1972 $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 $2.46 $2.24 $2.28 62.7% 78.3% 126.3% 76.7%
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% 7.4% 4.6% 1.7%
1977 $3.40 $2.96 $2.78 $2.38 11.8% 13.0% 10.3% -0.8%
1978 $3.61 $3.12 $2.88 $2.00 6.2% 5.4% 3.6% -16.0%
1979 $5.19 $4.59 $4.01 $3.64 43.8% 47.1% 39.2% 82.0%
1980 $7.07 $6.37 $5.75 $6.13 36.2% 38.8% 43.4% 68.4%
1981 $8.77 $8.04 $6.93 $7.78 24.0% 26.2% 20.5% 26.9%
1982 $8.53 $7.80 $7.74 $7.31 -2.7% -3.0% 1.7% -6.0%
1983 $8.46 $7.46 $7.42 $6.28 -0.8% -4.4% -4.1% -14.1%
1984 $8.69 $7.41 $6.95 $6.21 2.7% -0.7% -6.3% -1.1%
1985 $8.37 $7.07 $6.75 $5.88 -3.7% -4.6% -2.9% -5.3%
1986 $6.90 $4.97 $4.43 $3.59 -17.6% -29.7% -34.4% -38.9%
1987 $6.46 $4.88 $4.88 $4.01 -6.4% -1.8% 10.2% 11.7%
1988 $6.61 $4.65 $4.67 $3.64 2.3% -4.7% -4.3% -9.2%
1989 $7.23 $5.51 $5.54 $4.26 9.4% 18.5% 18.6% 17.0%
1990 $8.55 $6.80 $6.77 $5.67 18.3% 23.4% 22.2% 33.1%
1991 $8.27 $6.09 $5.93 $4.92 -3.3% -10.4% -12.4% -13.2%
1992 $7.24 $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% -5.5% -7.3%
1995 $6.60 $4.94 $4.77 $3.82 -2.9% -1.4% -0.2% 0.0%
1996 $7.54 $5.77 $5.91 $4.76 14.2% 16.8% 23.9% 24.6%
1997 $7.36 $5.54 $5.49 $4.88 -2.4% -4.0% -7.1% 2.5%
1998 $6.35 $4.48 $4.52 $3.28 -13.7% -19.1% -17.7% -32.8%
1999 $6.51 $4.86 $4.86 $4.03 2.5% 8.5% 7.5% 22.9%
2000 $9.87 $7.73 $7.71 $6.81 51.6% 59.1% 58.6% 69.0%
2001 $9.47 $7.32 $6.69 $5.79 -4.1% -5.3% -13.2% -15.0%
2002 $8.54 $6.87 $6.31 $5.29 -9.8% -6.1% -5.7% -8.6%
2003 $10.36 $8.12 $7.58 $6.85 21.3% 18.2% 20.1% 29.5%
2004 $11.60 $9.87 $9.58 $6.43 12.0% 21.6% 26.4% -6.1%
2005 $15.80 $13.64 $13.25 $12.29 36.2% 38.2% 38.3% 91.2%
2006 $17.20 $14.99 $14.60 $13.62 8.9% 10.0% 10.2% 10.8%
2007 $18.93 $16.68 $16.28 $15.28 10.0% 11.2% 11.5% 12.2%
2008 $22.22 $19.93 $19.53 $18.51 17.4% 19.5% 20.0% 21.2%
2009 $21.66 $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 $17.90 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 2.7% 2.9% 2.9% 3.0%
2014 $23.60 $21.12 $20.68 $19.57 2.7% 2.9% 2.9% 3.0%
2015 $24.24 $21.73 $21.28 $20.16 2.7% 2.9% 2.9% 3.0%
2016 $24.89 $22.34 $21.89 $20.75 2.7% 2.8% 2.9% 2.9%
2017 $25.82 $23.24 $22.78 $21.63 3.7% 4.0% 4.1% 4.2%
2018 $26.79 $24.17 $23.71 $22.54 3.8% 4.0% 4.1% 4.2%

Note: 1989-1998 data was updated using the latest figures from the Master Oil and Gas Database

Basis differences for 1989-1995 were taken from actual data



PETROLEUM PRODUCT PRICES FORECAST

Residual Fuel Oil (1.0% Sulfur) - Annual

$/MMBtu (Connecticut)

Current $ Percent Change

Year Commercial Industrial Electric Commercial Industrial Electric
1970 $0.42 $0.43 $0.38 |
1971 $0.59 $0.61 $0.54 40.5% 41.9% 42.1%
1972 $0.70 $0.66 $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% 155.7% 142.4%
1975 $1.97 $2.12 $2.02 -1.5% 5.0% -1.9%
1976 $1.87 $2.08 $1.94 -51% -1.9% -4.0%
1977 $2.22 $2.31 $2.24 18.7% 11.1% 15.5%
1978 $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 $4.59 $4.55 $4.70 37.0% 33.4% 41.6%
1981 $5.49 $5.74 $5.56 19.6% 26.2% 18.3% |
1982 $4.67 $4.88 $4.75 -14.9% -15.0% -14.6%
1983 $4.51 $4.67 $4.54 -3.4% -4.3% -4.4%
1984 $5.25 $5.25 $4.84 16.4% 12.4% 6.6%
1985 $4.68 $4.68 $4.24 -10.9% -10.9% -12.4%|
1986 $2.79 $2.79 $2.51 -40.4% -40.4% -40.8%
1987 $3.12 $3.12 $2.93 11.8% 11.8% 16.7%
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% -17.9%
1992 $2.53 $2.53 $2.40 -5.9% -5.9% -2.8%
1993 $2.66 $2.66 $2.39 5.1% 5.1% -0.4%
1994 $3.16 $3.16 $2.52 18.8% 18.8% 5.4%
1995 $3.38 $3.38 $2.63 7.0% 7.0% 4.4%
1996 $3.90 $3.90 $3.21 15.4% 15.4% 221% i
1997 $3.15 $3.15 $2.92 -18.2% -19.2% -9.0% |
1998 $2.46 $2.46 $2.18 -21.9% -21.9% -25.3% }
1999 $2.55 $2.55 $2.23 3.7% 3.7% 2.3% |
2000 $4.36 $4.36 $3.27 71.0% 71.0% =~
2001 $4.04 $4.04 $3.37 -73% -7.3% =
2002 $4.67 $4.67 $3.67 15.6% 15.6% 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% 67.3%
2006 $8.31 $8.31 $7.50 121% 12.1% 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%
2009 $10.94 $10.94 $10.09 -4.1% -4.1% -4.5%
2010 $10.71 $10.71 $9.85 -21% -2.1% -2.4%
2011 $11.26 $11.26 $10.38 5.1% 5.1% 5.4% |
2012 $11.59 $11.59 $10.70 3.0% 3.0% 3.1% |
2013 $11.93 $11.93 $11.03 2.9% 2.9% 3.1% |
2014 $12.28 $12.28 $11.37 2.9% 2.9% 3.0%
2015 $12.63 $12.63 $11.71 2.9% 2.9% 3.0%
2016 $12.99 $12.99 $12.06 2.9% 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-SP02, Page 5 of 68



PETROLEUM PRODUCT PRICES FORECAST

Residual Fuel Oil (1.0% Sulfur) - Annual

$/MMBtu (Connecticut)

Current $ Percent Change
Year Commercial Industrial Electric Commercial Industrial Electric
1993 $2.66 $2.66 $2.39
1994 $3.16 $3.16 $2.52 18.8% 18.8% 5.4%
1995 $3.38 $3.38 $2.63 7.0% 7.0% 4.4%
1996 $3.90 $3.90 $3.24 15.4% 15.4% 23.2%
1997 $3.15 $3.15 $2.92 -19.2% -19.2% -9.9%
1998 $2.46 $2.46 $2.18 -21.9% -21.9% -25.3%
1999 $2.55 $2.55 $2.23 3.7% 3.7% 2.3%
2000 $4.36 $4.36 $3.27 71.0% 71.0% -
2001 $4.04 $4.04 $3.37 -1.3% -7.3% -
2002 $4.67 $4.67 $3.67 15.6% 15.6% 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% 67.3%
2006 $8.31 $8.31 $7.50 12.1% 12.1% 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%
2009 $10.94 $10.94 $10.09 -4.1% -4.1% -4.5%
2010 $10.71 $10.71 $9.85 -21% -2.1% -2.4%
201 $11.26 $11.26 $10.38 51% 5.1% 5.4%
2012 $11.59 $11.59 $10.70 3.0% 3.0% 3.1%
2013 $11.93 $11.93 $11.03 2.9% 2.9% 3.1%
2014 $12.28 $12.28 $11.37 2.9% 2.9% 3.0%
2015 $12.63 $12.63 $11.71 2.9% 2.9% 3.0%
2016 $12.99 $12.99 $12.06 2.9% 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
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PETROLEUM PRODUCT PRICES FORECAST
Residual Fuel Oil (1.0% Sulfur) - Summer
$/MMBtu (Connecticut)

Current $ Percent Change |
Year Commercial Industrial Electric Commercial Industrial Electric
1993 $2.74 $2.74 $2.47
1994 $3.12 $3.12 $2.48 14.0% 14.0% 0.5% |
1995 $3.35 $3.35 $2.60 7.5% 7.5% 5.0% |
1996 $3.78 $3.78 $3.12 12.8% 12.8% 20.0%
1997 $3.06 $3.06 $2.83 -18.1% -19.1% -9.4%
1998 $2.53 $2.53 $2.25 -17.5% -17.5% -20.7%|
1999 $2.72 $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 $3.93 23.0% 23.0% 17.7%
2003 $5.11 $5.11 $3.45 3.6% 3.6% -12.3%|
2004 $5.74 $5.74 $4.06 124% 12.4% 17.7%
2005 $7.76 $7.76 $6.97 35.2% 35.2% 71.6%
2006 $8.43 $8.43 $7.62 8.6% 8.6% 9.3% |
2007 $10.60 $10.60 $9.77 25.7% 25.7% 28.2%
2008 $10.95 $10.95 $10.11 3.3% 3.3% 3.5%
2008 $10.60 $10.60 $9.75 -3.2% -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 6.2% 6.2% 6.6%
2013 $12.05 $12.05 $11.15 2.9% 2.9% 3.0%
2014 $12.40 $12.40 $11.49 2.9% 2.9% 3.0%
2015 $12.75 $12.75 $11.83 2.9% 2.9% 3.0%
2016 $13.12 $13.12 $12.18 2.8% 2.8% 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
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PETROLEUM PRODUCT PRICES FORECAST

Residual Fuel Oil (1.0% Sulfur) - Winter

$/MMBtu (Connecticut)

Current $ Percent Change
Year Commercial Industrial Electric Commercial Industrial Electric
1993 $2.55 $2.55 $2.28
1994 $3.22 $3.22 $2.58 26.0% 26.0% 12.9%
1995 $3.42 $3.42 $2.67 6.2% 6.2% 3.5%
1996 $4.06 $4.06 $3.40 18.9% 18.9% 27.6%
1997 $3.27 $3.27 $3.04 -19.4% -19.4% -10.5%
1998 $2.37 $2.37 $2.09 -27.7% -27.7% -31.4%
1999 $2.31 $2.31 $1.99 -2.3% -2.3% -4.5%
2000 $4.20 $4.20 - 81.5% 81.5% -
2001 $4.08 $4.08 $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 $5.50 $3.82 -5.3% -5.3% -7.9%
2005 $6.91 $6.91 $6.12 25.8% 25.8% 60.4%
2006 $8.14 $8.14 $7.33 17.8% 17.8% 19.8%
2007 $10.67 $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% -5.3% -5.8%
2010 $11.01 $11.01 $10.15 -3.6% -3.6% -4.0%
2011 $11.57 $11.57 $10.70 5.1% 5.1% 5.4%
2012 $11.42 $11.42 $10.54 -1.3% -1.3% -1.5%
2013 $11.76 $11.76 $10.86 3.0% 3.0% 3.1%
2014 $12.11 $12.11 $11.20 2.9% 2.9% 3.1%
2015 $12.46 $12.46 $11.54 2.9% 2.9% 3.1%
2016 $12.83 $12.83 $11.89 2.9% 2.9% 3.0%
2017 $13.36 $13.36 $12.41 4.1% 4.1% 4.3%
2018 $13.91 $13.91 $12.95 4.1% 4.1% 4.3%
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DELIVERED NATURAL GAS PRICES FORECAST

$/MMBtu (Connecticut)

Docket No. DE 11-250

Data Request TC01-02-SP02
Dated 1/11/13
Q-TC-002-SP02, Page 9 of 68

Current $ Percent Change
Year Residential Commercial Industrial Electric Residential Commercial Industrial Electric
1970 $1.88 $1.45 $1.03 $0.34 ‘
1971 $2.04 $1.53 $1.14 $0.38 8.5% 5.5% | 10.7% 11.8%
1972 $2.06 $1.59 $1.15 $0.43 1.0% 3.9% | 0.9% 13.2%
1973 $2.21 $1.79 $1.24 $0.53 7.3% 12.6%| 7.8% 23.3%
1974 $2.76 $2.20 $1.71 $0.63 24.9% 22.9% 37.9% 18.9%
1975 $3.28 $2.64 $2.24 $1.36 18.8% 20.0% 31.0% 115.9%
1976 $3.38 $3.20 $2.65 $1.65 3.0% 21.2%| 18.3% 21.3%
1977 $4.30 $3.53 $2.94 27.2% 10.3% 10.9%
1978 $4.42 $3.72 $3.04 2.8% 5.4% | 3.4%
1979 $4.69 $3.90 $3.25 6.1% 4.8% ‘ 6.9%
1980 $5.72 $4.67 $4.08 22.0% 19.7% | 25.5%
1981 $6.68 $5.46 $4.97 16.8% 16.9% | 21.8%
1982 $8.29 $6.78 $5.86 24.1% 24.2% 17.9%
1983 $9.43 $7.24 $5.76 13.8% 6.8% | -1.7%
1984 $8.56 $6.49 $5.47 $3.71 -9.2% -10.4% -5.0%
1985 $8.88 $6.59 $5.38 $3.39 3.7% 1.5% | -1.6% -8.6%
1986 $8.57 $6.24 $4.53 $2.09 -3.5% -5.3% -15.8% -38.3%
1987 $7.96 $5.59 $4.08 $2.37 -7.1% -10.4% -9.9% 13.4%
1988 $7.63 $5.45 $3.92 $2.17 -4.1% -2.5% | -3.9% -8.4%
1989 $7.98 $5.88 $4.36 $2.51 4.6% 7.9% | 11.2% 15.7%
1990 $8.58 $6.30 $4.80 $2.81 7.5% 71% | 10.2% 12.0%
1991 $8.74 $6.90 $4.84 $2.16 2.0% 9.6% | 0.6% -23.1%
1992 $8.96 $7.20 $4.92 $2.74 2.5% 4.3% ‘ 1.7% 26.9%
1993 $9.16 $6.81 $4.63 $3.79 2.2% -5.4% | -5.8% 38.2%
1994 $9.84 $7.18 $4.36 $1.93 7.5% 53% | -5.9% -49.0%
1995 $9.70 $7.34 $4.26 $1.95 -1.4% 2.3% ‘ -2.3% 1.0%
1996 $9.79 $7.19 $4.66 $2.68 0.8% -21% | 9.4% 37.3%
1997 $10.03 $7.02 $4.59 $<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>