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Via E-mail 

Public Service ofNew Hampshire 
780 North Commercial Street 
Manchester, NH 03101 
Attention: John M. MacDonald, Vice President- Generation 

Subject: Merrimack Clean Air Project 
Initial IE P1·oject Review Report- As of October 2009 

REDACTED 

An SAIC Company 

Attached is the Independent Engineer's Initial Project Review Report (the "Initial Report"). The 
Initial Report was prepared by R. W. Beck Inc. ("R. W. Beck") under our assignment as the 
Independent Engineer ("IE") for Public Setvice of New Hampshire ("PSNH"), a wholly-owned 
electric operating subsidiary of Northeast Utilities ("NU"). The IE is responsible to provide 
objective, third party, independent oversight for the engineering, procurement, construction, 
start-up, commissioning and performance testing phases of the Merrimack Clean Air Project (the 
"Project"). The Initial Report documents the IE's review of the background and history of the 
Project prior to the start of this assignment in October 2009. 

This assignment was perfonned in accordance with generally accepted engineering practices and 
included such investigation, obsetvation and review as we, in our professional capacity, deemed 
necessary according to the circumstances. 

If you have any questions please call me at ( 508) 935-181 0. 

Sincerely, 

R. W. BECK, INC. 

~g/1~ 
Richard J. Gendreau 
Senior Consultant 

RJG/dm 
ec: Disttibution 
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Background 

Merrimack Generating Station 
PSNH owns and operates Merrimack Generating Station ("MK"). PSNH is a wholly-owned 
electric operating subsidiary of NU. PSNH is New Hampshire's largest electric utility and 
serves 490,000 customers in 211 communities, representing approximately 70 percent of New 
Hampshire's population. MK consists of two, coal-fired units that normally operate as base 
load. Unit 1 was installed in 1960, and has a gross generation of 122 megawatts ("MW') and 
Unit 2 was constructed in 1968, and has a gross generation of 336 MW. Both units incorporate 
Babcock and Wilcox cyclone combustion technology and are equipped with selective catalytic 
reduction ("SCR") and electrostatic precipitator ("ESP") pollution control devices. MK 
currently controls sulfur emissions by burning lower sulfur coal. 

Merrimack Clean Air Project 
In June 2006, the State of New Hampshire ("NH") passed a law reqmrmg PSNH's coal 
generation facilities to reduce mercury emissions on an annual basis no later than July 1, 2013, 
by 80 percent of the aggregated mercury content of the coal burned at all the PSNH coal-fired 
plants. The legislation amended the NH Clean Power Act ("NHCP A") (also known as the 
Multiple Pollutant Reduction Program, RSA 125-0), which was enacted in July 2002. The law 
states that, "To accomplish this objective, the best known commercially available technology 
shall be installed at Merrimack Station no later than July 1, 2013." Wet flue gas desulfurization 
("FGD") technology is considered "best known commercial available technology" for this 
application. 

The Project is being designed to over-collect mercury emissions from MK to compensate for 
mercury emissions from the two 50 MW coal-fired units at PSNH's Schiller Station. The 
Project will need to capture approximately 83 percent of the mercury from the baseline input to 
meet the requirements set forth in the June 2006 amendment to the NHCP A. This reduction will 
be accomplished primarily by the FGD system, but will also include the co-benefits from the 
SCR system on each unit. 

FGD Process 
The wet FGD process was selected for mercury control at the Project. Figure 1 is a graphic 
diagram of the overall FGD process. In the FGD process, crushed limestone is mixed with 
water and pulverized to form a limestone slurry that is fed into the absorber reaction tank that 
forms the bottom section of the FGD absorber. Following the removal offlyash, the hot flue gas 
from the boiler(s) enters the absorber spray tower section where it contacts dilute calcium 
carbonate and calcium sulfate/sulfite slurry that is recycled from the reaction tank and sprayed 
down, counter to the upward gas flow, in multiple stages up the absorber. Sulfur dioxide 
("S02") from the flue gas reacts with the calcium carbonate in solution and the slurry drains 
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back into the integral absorber reaction tank. The S02 reaction with calcium carbonate initially 
forms calcim sulfite ("CaS03 "). Air is sparged into the reaction tank to oxidize the CaS03 to 
calcim sulfate ("CaS04") commonly known as gypsum. The gypsum is removed from the 
absorber and dewatered before being sent to the gypsum storage area. The Project' s gypsm 
byproduct will be sold as commercial grade gypsm. Wastewater from the process is sent to the 
wastewater treatment ("WWT") system before being discharged. 

Mercury emissions are controlled by co-benefit absorption of the ionic form of mercury 
("Hg-++"), predominantly in the form of mercuric chloride ("HgCh"), in the scrubber liquor. 
Provisions are incorporated in the process to limit the chemical reduction of the absorbed 
mercury back to the elemental form ("Hg0

"). This would result in the readmission of mercury 
back into the gaseous phase, since Hg0 is nearly insoluble in water. The key systems associated 
with the FGD process are: a limestone storage and handling system, a reagent preparation 
system, an absorber slurry system and gypsum dewatering systems. In addition, there are 
several ancillary systems associated with the process that help to maintain the process efficiency 
for removal of mercury and SOz. 
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Boilers 
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Figure 1. Wet Flue Gas Desulfurization Process 
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Merrimack Clean Air Project 

Overview 

The Project involves the installation of a single wet FGD system to treat the flue gas from both 
Unit 1 and Unit 2. The Project primarily consists of four major work areas or "Islands." Each 
of the islands has its own contract terms and is essentially independently designed, supplied and 
constructed, except for the required interconnections. These islands consist of the FGD Island, 
the Material Handling Island (limestone and gypsum), a Reinforced Concrete Chimney Island, 
and a FGD WWT Island. The Project also includes all related site work, new support systems, 
integration and tie-in facilities, modifications to the Balance of Plant ("BOP") and all island 
interconnections necessary to make a complete and functioning FGD system. Figure 2 is a 
graphic representation of the Project at completion. 

The Main FGD Project includes the majority of the new systems and equipment that are required 
for the overall, integrated FGD process. It is being built using an engineering, procurement, 
construction management ("EPCM") contracting approach, as discussed later in this Initial 
Report, in which the EPCM contractor, also called the Program Manager, acts as agent for the 
owner (PSNH), and is responsible for engineering design, procurement, and construction 
management of the project. URS is the Main FGD Project's Program Manager. Other major 
contractors on the Main FGD Project are Siemens Environmental Systems and Services 
("SESS"), the FGD Island contractor; Dearborn Midwest ("DMW"), the Material Handling 
Island contractor; Hamon-Custodis ("HC"), the Reinforced Concrete Chinmey Island contractor; 
Siemens Water Technology and Northern Peabody, LLC (joint venture) ("SWT/NP"), the FGD 
WWT Island contractor; and Francis Harvey & Sons ("FH"), the contractor for the major Project 
foundations. In addition to overseeing the Main FGD Project being managed by URS, PSNH is 
separately managing the contracts for the new electric power systems required by the Project, 
including the FGD Substation, upgrades to the ll5 kilovolt ("kV") switchyard and other 
requirements for the integration of the new Main FG D Project into the MK. 

Clean Air Project Work Areas (Islands) 

The Project is divided into four major work areas or "Islands." Each of the islands is essentially 
independently designed, supplied and constructed except for the required interconnections. 
These islands included: 

FGD Island 

The FG D Island includes the limestone preparation, absorber, and gypsum dewatering systems 
with all auxiliary support equipment from the day silo inlet, absorber vessel (to chimney 
breeching), recycle pumps, oxidation air blowers, process tanks, and dewatering equipment 
discharge. All interconnecting piping systems, electrical system (downstream of switchgear/ 
motor control center ("MCCs"), and buildings were part of the complete system. The Program 
Manager, URS, is responsible for the design and oversight of the construction of the foundations 
based on criteria provided by the FGD Island Contractor, SESS. 
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Figure 2. Merrimack Clean Air Project 

Material Handling Island 

REDACTED 

The Material Handling Island includes the limestone rail unloading, reclaim, transfer 
conveyors/towers, bents, gypsum conveyors, bents, and stack-out systems along with all 
auxiliary support equipment/systems. All dust suppression, water, air, electrical system 
(downstream of switchgear!lvfCCs), complete buildings etc. were part of the complete system. 
The Program Manager, URS, is responsible for the design and oversight of the construction of 
the foundations based on criteria provided by the Material Handling Island Contractor, DMW. 

Reinforced Concrete Chimney Island 

The Reinforced Concrete Chimney Island includes the complete reinforced concrete, 
fiber-reinforced plastic ("FRP") lined chimney from the absorber outlet (breeching inlet) and all 
appurtenances such as aircraft lighting, lighting protection, platforms, electrical supply, etc. The 
Program Manager, URS, is responsible for the design and oversight of the construction of the 
foundations based on criteria provided by the Reinforced Concrete, FRP Lined Chimney 
contractor, HC. 
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Wastewater Treatment Island 

The FGD WWT system is designed to treat the FGD absorber chloride purge stream, which 
contains miscellaneous dissolved solids (gypsum, chlorides, other salts, and heavy metals) and 
miscellaneous suspended solids (gypsum, limestone, fly ash, heavy metals, and other inerts ). It 
includes all treatment equipment/systems to comply with the discharge limits established for 
National Pollutant Discharge Elimination System ("NPDES") requirements. The WWT system 
includes foundations, building and accessories, components, interconnecting piping, electrical 
systems (downstream of switchgear/MCCs ), and appurtenances required to provide a complete 
and operable system. 

Process Studies and Initial Engineering Phases of the Project 
In 2004, PSNH contracted sole source with Burns & McDonnell to perform a study (Phase 0) to 
evaluate different alternatives for addressing stack emission requirements at MK, with an 
emphasis on mercury reduction. This study included an assessment of the relative advantages 
and disadvantages of the use carbon injection compared to FGD technology. 

In 2005, PSNH contracted with Sargent and Lundy ("S&L") to perform Phase I and Phase II 
engineering studies. The Phase I engineering included confirming the Phase 0 recommendation 
with mercury as the primary controlled pollutant, as well as refining the scope for a FGD project 
at MK. The Phase I work concluded that a limestone-based FGD system was the best option for 
MK. 

Phase II engineering included writing the technical specifications for the FGD Island, the 
Material Handling System Island, and the Reinforced Concrete Chinmey Island. The Phase II 
work included project definition studies and various cost estimates, as well as development of a 
Level I schedule and a capital budget estimate for a FGD system. The FGD system would have 
one absorber vessel for both MK Unit I and Unit 2. The FGD system would produce 
commercial grade gypsum, and would utilize booster fans rather than converting the two units to 
balanced draft. It was also determined that the Unit 2 air heater would remain a tubular style, 
and would not be changed to a regenerative style. The sulfur trioxide ("S03") emission control 
technology would involve changing the SCR catalyst to a lower S03 conversion type and 
utilizing sorbent injection. It was also determined that a wet FGD system provided sufficient 
mercury capture to meet the requirements of the 2006 amendment to the NH NHCPA law. 

Contracting Strategy 
PSNH retained an independent consultant (R. W. Beck) to evaluate various potential contracting 
models within the context of the existing marketplace for these services. Alternative contract 
approaches were identified, along with critical factors and sensitivities to be considered in 
evaluating the alternatives. At the time of the evaluation, there were an unprecedented number 
of scrubber retrofit projects being executed in order to comply with the Clean Air Interstate Rule 
("CAIR"). These market conditions had significant implications for the Project's contracting 
strategy. 
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REDACTED 

The EPCM contracting structure was a common form of contract being used in the scrubber 
retrofit market. In this form of contract, the EPCM contractor typically acts as agent for the 
owner and is responsible for the engineering, design, procurement, and construction 
management of the project. Multiple supply and erect or design and supply subcontracts, 
including schedule and performance liquidated damages ("LDs"), are used to reduce the owner's 
risk. Contracts are prepared and managed by the EPCM contractor, but the contracts are with 
the owner. While overall project cost, schedule, and performance risks remain with the owner, 
the EPCM contracting model provides the owner with the control and flexibility to manage the 
project in a cost-effective and efficient manner. The evaluation concluded that the EPCM 
contracting structure had many advantages, under the existing market conditions for such 
services, and was recommended as the best approach for the Project. 

The results ofthis analysis were first presented to the NU Risk Management Council ("RMC"), 
followed by the NU Executive Risk Management Council ("ERMC"). Authorization was 
sought and received for issuance of a Request for Proposal ("RFP") for program management 
services and a RFP for the FGD Island contractor. This contracting strategy was documented by 
PSNH in the "Merrimack Station Clean Air Project Strategic Sourcing Plan," issued June 15, 
2007. 

Selection of Program Manager 
Bids for the Project Management servtces (the EPCM contractor) were received from the 
following four contractors: 

• 
• 
• 
• URS Corporation (formerly the Washington Group International) 

PSNH assembled internal cross-functional teams to evaluate the bids and to negotiate the 
contract with the selected bidder. The proposals were evaluated for commercial, technical, and 
project management compliance with the RFP, using pre-determined and pre-weighted 
evaluation criteria. URS was judged to be more responsive and flexible in meeting the 
expectations ofPSNH. On September 21, 2007, PSNH entered into a contract with URS. 

Selection of the Four Major Island Contractors 
The four major Island contracts include the following: 

• FGD Island- engineering, supply, construction and testing of the FGD system, including the 
limestone silos through gypsum dewatering with all mechanical and electrical installation, as 
well as all architectural/structural work above the foundations. 
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• Material Handling Island- supply and installation of the limestone rail unloading system, 
limestone storage silo and conveyor transfer system, as well as the gypsum conveyor transfer 
and storage building. 

• Reinforced Concrete Chimney Island- supply and installation ofthe chimney shell and FRP 
flue liner. 

• Wastewater Treatment Island - supply and installation of the FGD WWT system, including 
all equipment, piping, tanks, electrical and instrument and control ("I&C") systems. 

FGD Island 
The RFP for the FGD Island was issued to the following potential bidders: ·-• 
• 
• SESS 

-declined to bid. The bids were evaluated in accordance with the pre-determined bid 
evaluation criteria and weighting. Based on the evaluations, authorization was sought and 

· ERMC to proceed with detailed contract negotiations with SESS, leaving 
the fallback. 

On July 10, 2008, NU authorized the start of engineering in advance of final contract execution 
in order to preserve the ability to maintai~ schedule. Contract negotiations with 
SESS resulted in a final contract price of-with final terms and conditions on all 
legal, commercial and risk management issues that were acceptable to NU/PSNH. NU executed 
the full FGD Island contract with SESS on October 20, 2008. 

Material Handling Island 

The RFP for the Material Handling Island was issued to the following potential bidders: 

• DMW 

• 
• 
Bids were received from DMW and- -declined to bid. The bids were evaluated in 
accordance with the pre-determined bid evaluation criteria and weighting. The results of that 
evaluation were presented to the RMC and ERMC~proval was requested and received to 
proceed with detailed negotiations with DMW (with-as a fallback choice). 

On November 14, 2008, NU authorized the start of engineering in advance of final contract 
execution in order to preserve the ability to maintain the project schedule. Ongoing negotiations 
with DMW resulted in final terms and conditions on all legal, commercial and risk management 
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issues that were acceptable to NU/PS 
Handling Island contract with DMW 

Reinforced Concrete, FRP Lined Chimney 

The RFP for the Reinforced Concrete, FRP Line Chimney was issued to the following potential 
bidders: 

• 
• Hamon-Custodis ("HC") 

• 
The solicitation process for the reinforced concrete chimney suppliers proceeded in parallel with 
the process described earlier to evaluate FGD Island bids. The bidders were asked to provide 
proposals for reinforced concrete, FRP lined chimneys that would interface with each potential 
FGD technology supplier. The RFP allowed each bidder to propose a base bid using the "slip 
form" method of construction and to provide an alternate bid based on using the "jump form" 
method of construction. 

Bids were received from all three potential bidders. The bids were evaluated in accordance with 
the pre-determined bid evaluation criteria and weighting. The results of that evaluation were 
presented to the RMC. Authorization was sought and received to proceed with detailed contract 
negotiations with HC, leaving-as the fallback. 

On July 17, 2008, NU authorized the start of engineering in advance of final contract execution 
in order to preserve the ability to maintain the project schedule. Negotiations with HC resulted 
in a final contract price of $12,614,364, with final terms and conditions on all legal, commercial 
and risk management issues that were acceptable to NU/PSNH. On December 9, 2008, NU 
executed the full Reinforced Concrete, FRP Lined Chimney contract with HC. 

FGD Wastewater Treatment Island 

The RFP for the supply and installation of the WWT Island was issued to the following potential 
bidders: 

• 
• Siemens Water Technology Corporation ("SWT") 

-alone and SWT in consortium with Northern Peabody, Inc, (SWT/NP) submitted proposals. 
The proposals were evaluated in accordance with predetermined evaluation criteria and 
weighting. The results of the evaluation were presented to the RMC. Authorization was 
requested and granted to negotiate with SWT/NP. 

In order to preserve the ability to maintain the project schedule, on September 30, 2008, NU 
executed a limited release, including engineering and computer-aided design ("CAD") activities, 
procurement activities in support of major components, and project management activities. On 
December 5, 2008 NU executed the FGD WWT Island contract with SWT/NP fo~ 
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Other Major Contracts 

Phase I Site Preparation (Pre-Construction) 

The Phase I Pre-Construction Site Preparation contract covers a range of site preparation and 
construction activities required to prepare the site for the start of construction. These activities 
include site clearing; modifications; demolition; relocation of existing facilities; construction of 
temporary facilities; grubbing; striping topsoil; grading; fertilize, seed and mulch; crushed stone 
surfacing of roadway areas; installation of fencing and gates; sedimentation and erosion control; 
dust control in specified areas and other activities and services to support construction. 

On November 17, 2008, NU executed the Phase I Site Preparation contract for $6,352,240 with 
George Cairns & Sons, Inc. 

FGD Substation 

The scope of work for the FGD Substation included engineering, design, development of 
protection and control settings, procurement of materials, and the installation, testing, and 
commissioning of a complete 115 kV- 4.16 kV two transformer substation. Bids were received 
from the following bidders: 

• Eaton Electric 

• 
• 
The bids were evaluated in accordance with the pre-determined bid evaluation criteria and 
weighting. The results ofthat evaluation were presented to the RMC. Authorization was sought 
and received to proceed with detailed contract negotiations with Eaton Electric ("Eaton") for the 
award ofthe FGD Substation contract. Negotiations with Eaton resulted in a final contract price 
of $6,091,005, with final terms and conditions on all legal, commercial and risk management 
issues that were acceptable to NU/PSNH. On January 9, 2009, NU executed the FGD 
Substation contract with Eaton. 

Concrete Foundation Installation 

The initial scope of work for the Concrete Foundation Installation included foundations for the 
following equipment: 

• Chimney 

• Absorber Vessel 

• Booster Fans (one for Unit 1 and two for Unit 2) 

• FGD Building 

• Ball Mills (FGD Building) 
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• FGD Building Tanks 

• Gypsum Storage Enclosure (including exterior slab) 

• FGD Service Water House 

• Two Limestone Storage Silos 

• Duct Supporters 

• Truck Wash Building 

• Utility Bridge from FGD Substation to FGD Building 

• Limestone Conveyor Transfer Towers 

• Limestone Receiving Chute 

• Gypsum Conveyor Belts 

• Limestone Bucket Elevator and Emergency Reclaim Dozer Trap 

REDACTED 

The RFP for the Concrete Foundation Installation was issued to the following potential bidders: 

• 
• ·-• Francis Harvey & Sons Inc . 

• 
• 
• 
The inquiry requested lump sum pricing in three defined areas: Chimney, Absorber Vessel and 
FGD building. The pricing was based on preliminary foundation designs and URS' estimated 
quantities. Firm unit prices were also requested to address additions or deletions to the 
foundation work. 

Five bids were submitted. The bids were evaluated in accordance with the pre-determined bid 
evaluation criteria and weighting. The results of that evaluation were presented to the RMC. 
Authorization was sought and received to proceed with detailed contract negotiations with 
Francis Harvey & Sons Inc ("FH") for the award of the Concrete Foundation Installation 
contract. Negotiations with FH resulted in a final contract price of $9,998,703 with final terms 
and conditions on all legal, commercial and risk management issues that were acceptable to 
NU/PSNH. On February 6, 2009, NU executed the Concrete Foundation Installation contract 
with FH. 
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Booster Fans and Motors Contractor 

REDACTED 

The scope of work for the Booster Fans and Motors contract includes the design, fabrication, 
inspection, test, and delivery of the Unit 1 and Unit 2 booster fans and motors. The RFP was 
issued to the following potential bidders: 

• Flakt Woods ·-• 
• 
Bids were to include pricing and technical descriptions of fans, motors, lube skids, variable inlet 
vanes ("VIV") and all components necessary for fan operation. Three bids were received. Each 
bidder's offering was evaluated based on the initial capital cost, life cycle operating costs, and 
potential site impacts with respect to the fan physical arrangements. A second evaluation 
examined each bidder's offering for the selected base scenarios from a detailed technical and 
commercial review. 

The results of that evaluation were presented to the RMC. Authorization was sought and 
received to proceed with detailed contract n~with FlaktWoods. On May 5, 2009, the 
contract for the Booster Fans and Motors fo~as awarded to FlaktWoods. 

Phase II Site Preparation Contractor (Construction) 

The scope of work for the Phase II Site Preparation (Construction) contract includes the site 
development and construction activities necessary to support ongoing construction. It is a 
continuation of the general types of tasks that were performed under the Phase I 
Pre-Construction Site Development contract. It includes site clearing; modifications; 
demolition; relocation of existing facilities; trenching, installation of new permanent facilities; 
grubbing; striping topsoil; grading; fertilize, seed and mulch; crushed stone surfacing of 
roadway areas; sedimentation and erosion control; dust control in specifies areas and other 
activities and services to support construction. 

The RFP for the Phase II Site Preparation services was issued to the following potential bidders: 

• ·-• Daniel O'Connell's Sons 

• ·-The inquiry requested lump sum pricing for the site preparation scope of work, along with unit 
pricing for additions or deletions for future work. All of the bidders submitted bids. The bids 
were evaluated in accordance with the pre-determined bid evaluation criteria and weighting. 
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The results of that evaluation were presented to the RMC. Authorization was sought and 
received to proceed with detailed contract negotiations with Daniel O'Connell's Sons ("DOC"). 
Negotiations with DOC resulted in a final contract price of $3,775,687 with final terms and 
conditions on all legal, commercial and risk management issues that were acceptable to 
NU/PSNH. On June 8, 2009, NU executed the Phase II Site Preparation contract with DOC. 

Ductwork Steel Fabrication 

The scope of work for the Ductwork Steel Fabrication includes detailing, material procurement, 
fabrication, shop testing, and delivery of doors, support legs, slide bearing assemblies and flue 
gas ductwork, including coordination with the ductwork erector. The RFP for the Ductwork 
Steel Fabrication was issued to the following potential bidders: 

• 
• 
• 
• 
• 
• 
• Merrill Iron & Steel 

• 
• 
Lump sum pricing for Unit 1 and Unit 2 duct sections, unit pricing for design development 
growth or deletions to the ductwork steel fabrication work and option pricing were requested. 

Eight bidders submitted bids. The bids were evaluated in accordance with the pre-determined 
bid evaluation criteria and weighting. The results of that evaluation were presented to the RMC. 
Authorization was sought and received to proceed with detailed contract negotiations with 
Merrill Iron and Steel, Inc ("MIS"). Negotiations with MIS resulted in a final contract price of 
$2,954,017, with final terms and conditions on all legal, commercial and risk management issues 
that were acceptable to NU/PSNH. On August 5, 2009, NU executed the Ductwork Steel 
Fabrication contract with MIS. A separate contract with a price of $1,361,335 for the supply of 
the structural steel was also executed with MIS on August 5, 2009. 

Ductwork and Structural Steel Erection 

The scope of work for the Ductwork and Structural Steel Erector includes the field fabrication 
and erection of ductwork; ductwork support steel; ductwork expansion joints and dampers; 
utility bridges; booster fan framing and enclosure steel; and the supply and installation of 
thermal insulation and lagging for ductwork, booster fans, expansion joints, and dampers. The 
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RFP for the Ductwork and Structural Steel Erection was issued to the following potential 
bidders: 

• 
• 
• Merrill Iron & Steel Inc . 

• 
• 
• 
• 
The inquiry requested lump sum pricing for the ductwork and structural steel erection scope of 
work along with unit pricing for additions or deletions for future work. Option pricing for the 
supply ofthe Service Water Pumphouse and the Truck Wash, pre-engineered buildings was also 
requested. 

Four bids were received. The bids were evaluated in accordance with the pre-determined bid 
evaluation criteria and weighting. The results of that evaluation were presented to the RMC. 
Authorization was sought and received to proceed with detailed contract negotiations with MIS. 
Negotiations with MIS resulted in a final contract price of $12,873,777, with final terms and 
conditions on all legal, commercial and risk management issues that were acceptable to 
NU/PSNH. On December 9, 2009, NU executed the Ductwork and Structural Steel Erection 
contract with MIS. 

BOP Mechanical Erection 

The scope of the work for the BOP Mechanical Erection included the supply of all materials, 
labor, equipment, assembly, installation, erection/construction, testing and the related services 
for all BOP mechanical work including the installation of the Unit 1 and Unit 2 booster fans, 
installation of the service water pumphouse equipment, installation of the truck wash system, 
installation of above and below grade piping, pipe supports and fittings and the supply and 
installation of all balance of plant instruments and tubing. The RFP for the BOP Mechanical 
Erection was issued to the following potential bidders: 

• AZCO, Industrial Construction & Fabrication 

• 
• 
• 
• 
• 
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• 
• 
The inquiry requested lump sum pricing for the BOP Mechanical Erection scope of work, along 
with unit pricing for additions or deletions for future work. Four bids were received. The bids 
were evaluated in accordance with the pre-determined bid evaluation criteria and weighting. 
The results of that evaluation were presented to the RMC. Authorization was sought and 
received to proceed with detailed contract negotiations with AZCO for the award of the BOP 
Mechanical Erection contract. Negotiations with AZCO resulted in a final contract price of 
-with final terms and conditions on all legal, commercial and risk management issues 
that were acceptable to NU/PSNH. On March 25, 2010, NU executed the BOP Mechanical 
Erection contract with AZCO. 

BOP Electrical Erection 

The scope of the work for the BOP Electrical Erection contact includes supply of all materials, 
labor, equipment, fabrication, assembly, installation, erection/construction, testing and the 
related services for completion of all balance of plant electrical work. The RFP for the BOP 
Electrical Erection was issued to the following potential bidders: 

• E. S. Boulos 

• 
• 
• 
• 
• 
• 
• 
The inquiry requested lump sum pricing for the BOP Electrical Erection scope of work along 
with unit pricing for additions or deletions for future work. Five bids were received. 

The bids were evaluated in accordance with the pre-determined bid evaluation criteria and 
weighting. The results ofthat evaluation were presented to the RMC. Authorization was sought 
and received to proceed with detailed contract negotiations with ESB for the award of the BOP 
Electrical Erection contract. Negotiations with ESB resulted in a final contract price of 

with final terms and conditions on all legal, commercial and risk management 
issues that were acceptable to NU/PSNH. On April 23, 2010, NU executed the BOP Electrical 
Erection contract with ESB. 
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Schedule 

Major Activities Completed Prior to the Start of Monitoring 

REDACTED 

The start of the execution phase of the Project began on September 24, 2007, when PSNH issued 
the Notice to Proceed ("NTP") to URS. The following is a brief list of actions and activities 
performed through the first half of 2009 prior to the time that R. W. Beck was engaged to 
monitor the construction of the Project. The list contains selected actions and activities to show 
how the Project progressed during this period. It is not intended to be, nor is it, a comprehensive 
record of the sequence of the many activities performed during this period. 

2007 

The initial focus of URS was on overall project planning and management, engineering, and the 
procurement of long lead systems and equipment. Preliminary planning for the construction 
phase of the Project was also begun. It was decided to break down the Project into four major 
Island packages: 

• FGD supplier and erector 

• Chimney subcontract 

• Material Handling ("MH") subcontract 

• Wastewater Treatment subcontract 

In November, the PSNH Project Manager and the Project Engineer visited five scrubber systems 
under construction in Pennsylvania and West Virginia. 

In December, budgetary pricing was received for each of the four major Island packages. Based 
upon this information, a preliminary cost estimate was issued to PSNH with the four major 
Islands being executed on a turnkey basis. 

2008 

In January, PSNH and URS team members participated in a Project Risk Assessment Workshop 
facilitated by the NU Enterprise Risk Management Group. Project risks were identified and 
evaluated for likelihood and impact. 

In March, URS reviewed the BOP Cost Estimate with PSNH management and Power Advocate 
Consultants and in May URS submitted the revised Project cost estimate to PSNH. 

On June 25th, the NU Risk and Capital Committee ("RaCC") approved the Project with an 
estimated cost of $457 million and a mid-2012 in-service date. The NU Board of Directors 
approved the Project on July 14th. 

In July, NU authorized the start of engineering on the FGD Island by SESS in advance of final 
contract execution in order to preserve the ability to maintain the projected master schedule. HC 
received a Limited Notice to Proceed ("LNTP") for the Reinforced Concrete, FRP Lined 
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REDACTED 

Chimney. PSNH and URS Project team members traveled to Pleasant Prairie, Wisconsin, to 
tour a recently completed FGD project with a Siemens FGD and WWT system. 

In September, PSNH and Project management attended the Pre-job Conference with local 
building trades and URS to discuss the Project and the National Maintenance Agreement. 
SWT/NP was issued a LNTP to begin the initial Project activities on the WWT Facility. 

In October, the full contract with SESS was executed and the FGD construction substation 
switchgear and transformer were delivered to the site. The Phase I Site Preparation Contract 
with Cairns was executed. 

In November, DMW received a LNTP to cover activities prior to the execution of formal 
contract documents. 

In December, Cairns mobilized and began land clearing activities and work on the new north 
access gate area. NU executed contracts with SWT/NP for the WWT and DMW for the 
Material Handling Island. 

2009 

SESS continued engineering and procurement activities on the FGD Island. Specifications and 
RFQs were prepared and issued for various equipment, services and materials. D MW continued 
to work on the engineering of the material handling system. During February, a final decision 
was made on the design for spanning the railroad tracks and the access road. 

In February, the Foundation Installation Contract was executed with FH. 

In March, PSNH received a final temporary permit from the New Hampshire Department of 
Environmental Services ("NHDES"), which completed all the necessary approvals to begin full 
construction of the Project. Also in March, FH mobilized to the site and began excavation of the 
Chimney area. This was the first permanent construction activity associated with the Project. 

In April, FH placed the Chimney foundations and the Absorber V esse! foundation. From April 
to June 2009, HF excavated the FGD building area, placed the mud mat, and worked on the 
foundation and structural piers. FH also completed placement of the FRP building foundation 
and worked on the foundations for the six storage tanks along the south side of the FGD 
building. 

In May, HC mobilized to the site and then began setting reinforcing steel and formwork. Shell 
construction on an around the clock basis began in June. By the end of June, the shell concrete 
placement was completed at a height of 434 feet. In June, HC also began constructing the Stack 
Liner Fabrication building which was completed in July. By mid-August, the fabrication of the 
first FRP liner can was completed. 

During May, SWT/NP engineering and procurement continued. Purchase orders for clarifier 
internals, chemical feed skids, on-skid control panels, lime silo, FRP tanks, air compressor and 
various valves and instruments were issued. In June, SWT/NP mobilized to the Project site. 

Also in June, the contract with O'Connell's for Phase II site preparation was executed. 
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In July, DMW was nearing completion of procurement for the major equipment. Also in July, 
Cairns de-mobilized from the site following completion of the Phase I Site Preparation 
construction activities. 

In August, the SESS Construction Manager arrived on site to initiate mobilization activities. 

Project Milestone Schedule - October 2009 
The Project Milestone Schedule, progressed through October 2009, is shown in Table 1. The 
Levell Schedule is included in Attachment 1. The planned (Early Target) Substantial 
Completion of the WWT Island is the last milestone on the Project Schedule. It is scheduled to 
occur on March 31, 2012. PSNH reports the expected completion date of the Project as 
July 1, 2012, which is one year before the completion date required by statute. This mid-2012 
date is reasonable and consistent with PSNH's planning. 

Conlracl Award 

Award FGD Conlracl 

Award Slack Conlracl 

Table 1 
Milestone Schedule 

Award Malerial Handling Conlracl 

Award WWT Conlracl 

Mobilize Conslruclion (Sile Work) 

Award Foundalions Conlracl 

Slart Foundalion Work 

Slack Foundalion Compele 

Slack Shell Compele 

Award Miscellaneous SleEJ Fabricalion Conlracl 

Award Duclwork Fabricalion Conlracl 

lnslall Transfer House and Conveyor Caissons 

Mobilize Malerial Handling 

lnslall Limeslone Silo Foundalion 

Award Sleel and Duel Ereclion Subconlracl 
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03/11/2009(A) 

04/29/2009(A) 
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Table 1 
Milestone Schedule 

Award BOP Mechanical Conlracl 

Award Elecl Subconlracl (includes power and conlrol) 

REJease Boosler Fan Area for Foundalion 

Complele Conveyor L-4 Ereclion 

Mobilize BOP Eleclrical Conlraclor 

REJease Eleclrical Room for BOP Eleclrical 

Complele SWPH Foundalion 

Absorber and lnlernals Complele 

Slack Compele 

Enclose FGD Building 

Complele Duel Ereclion 

Absorber Outlel Duel Sel 

Power lo WWT Area 

PSNH FGD Subslalion Complele 

Power Available lo Islands 

Service Waler Available 

Mileslone: WWT Mechanical Complele 

FGD Syslem Ready for Gas 

MK-1 Tie-in Oulage End 

MK-2 Tie-in Oulage End 

MK-1 and MK-2 Tune and Performance Tesl 

Declare Subslanlial Compelion (FGD) 

Declare Subslanlial Compelion (WWT) 

Planned 
(Target) 

01/0512010 

02/05/2010 

03/01/2010 

03/01/2010 

04/15/2010 

06/01/2010 

06/01/2010 

08/11/2010 

09/13/2010 

11/01/2010 

11/01/2010 

11/01/2010 

12/31/2010 

02/11/2011 

03/1/2011 

03/1/2011 

06/1/2011 

08/1/2011 

10/5/2011 

11/16/2011 

11/16/2011 

01/31/2012 

03/31/2012 
(1) (A) indicates the actual date. Other dates are planned or target dates. 
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Project Cost Summary 
The budget for the Project is $457 million with $29 million in contingency (the "Project 
Budget"). At the end of November 2009, the Total Projected Cost was $457 million with 
$29 million in contingency and $12 million in reserves. Reserves are the accumulated costs 
savings (variance) that are currently (through November 2009) projected in the different cost 
accounts. These are appropriate funds for contingency and reserves. 

Table 2 
Project Budget and Estimated Projected Costs Through November 2009 

Description 

Direct Costs 

Indirect Costs 

AFUDC 111 

Reserve 

Contingency 

Total 

Conclusions 

Total 
Projected Cost 
November 2009 

345,239,416 

7,901,562 

62,859,022 

12,000,000 

29,000,000 

457,000,000 

Project Budget 

367,500,000 

5,500,000 

55,000,000 

0 

29,000,000 

457,000,000 

Set forth below are the principal opinions we have reached following our initial review of the 
Project. These opinions are subject to change as more information becomes available and as a 
result of our ongoing due diligence and monitoring responsibilities on the Project. For a 
complete understanding of the basis for these opinions this Report should be read in its entirety. 
On the basis of our initial review of the Project we are of the opinion that: 

1. Based on our review of the documents available on the preliminary stages of the Project, 
including process studies and the initial engineering and design phases, PSNH has acted 
in a reasonable and prudent manner in developing the information required to make 
informed decisions related to the design and execution of the Project. 

2. PSNH has previously demonstrated the capability to manage the execution of complex 
power generation projects. 

3. URS has previously demonstrated the capability to be EPC or EPCM contractor on FGD 
projects of similar size, technology and complexity. 

4. The contractors for the four Islands, including SESS (including its erection 
subcontractor, Sterling Boiler and Mechanical, Inc.), for the FGD Island; DMW for the 
Material Handling Island; HC for the Reinforced Concrete Chimney Island; and 
SWT/NP for the FGD WWT Island have previously demonstrated the capability to 
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provide similar systems, equipment and services on FGD and other power generation 
projects. 

5. The estimates which serve as the basis for the Project Budget were developed in 
accordance with generally accepted engineering practices and methods of estimation. 
Further, the estimated Project cost at completion, based on the scope of work and 
schedule, as assumed in the development of the Project Budget, is achievable. 

6. In the absence of events such as material and equipment delivery delays, transportation 
and labor difficulties, unusually adverse weather conditions, the discovery of hazardous 
materials or waste not previously known, acts of war directly affecting the Project, or 
other abnormal events that are prejudicial to normal construction or installation, the 
completion date reported by PSNH of July 1, 2012, is achievable and within the 
previously demonstrated capabilities of the major contractors using generally accepted 
construction and project management practices. 
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March 4, 20 l 0 

Via E-mail 

Public Service ofNew Hampshire 
780 North Commercial Street 
Manchester, NH 0310 l 
Attention: John M. MacDonald, Vice President - Generation 

Subject: Merrimack Clean Air Project 
Monthly Report for October 2009 

An SAIC Company 

Attached is the Independent Engineer's Monthly Report (the "Report") for October 2009 (the 
"Period"). This Report was prepared by R. W. Beck Inc. ("R. W. Beck") under our assignment 
as the Independent Engineer ("IE") for Public Service of New Hampshire ("PSNH"). This is the 
first Report prepared by R. W. Beck under this assignment. It is based on visits to the Project on 
October 28, 2009 and on November 18, 2009. 

The IE is responsible to provide objective, third party, independent oversight for the 
engineering, procurement, construction, start-up, commissioning and performance testing phases 
of the Merrimack Clean Air Project (the "Project"). The IE has also reviewed the history of the 
Project. This historical review addressed the key decisions made by PSNH and others leading 
up to the start of our assignment in October 2009; the reports and studies that were relied on to 
make these decisions; the major contracts that were negotiated and that form the structure of the 
Project; and the role of the IE in monitoring the overall execution of the Project. The IE' s 
findings from the historical review were documented in a separate report entitled, "Initial Project 
Review Report (the "Initial Report"). The Initial Report should be reviewed and considered as 
part of this Report. 

This assignment was performed in accordance with generally accepted engineering practices and 
included such investigation, observation and review as we, in our professional capacity, deemed 
necessary according to the circumstances. 

lfyou have any questions please call me at (508) 935-1810. 

Sincerely, 

R. W. BECK, INC. 

;~~~ __..,. 

Richard J. Gendreau 
Senior Consultant 
RJG/dm 

Attachment 1: Project Photographs -November 18, 2009 
Attachment 2: Cheswick FGD Project Lessons Learned 

ec: Distribution 
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Summary 
Representatives of R. W. Beck, Inc. ("R. W. Beck") visited the Merrimack Clean Air Project 
(the "Project") site on October 28, 2009 and on November 18, 2009. During these site visits we 
attended the Monthly Project Meeting ("MPM") between Public Service of New Hampshire 
("PSNH") and the Washington Division of URS ("URS"), the Program Manager, followed by 
the MPM with Siemens Environmental Systems and Services ("SESS"), the Flue Gas 
Desulfurization ("FGD") System Island Contractor. Following these meetings, we toured the 
construction site to make firsthand observations of the work being perfonned and to confirm the 
progress reported by the various parties during the MPM. We also reviewed data made available 
by PSNH, URS (eRoom and Documentum document filing sites) and others as applicable in 
preparing this Report. 

Pictures from this site visit are included in Attachment 1. 

Through October 2009 (the "Period"), URS reported that overall the Project remained on 
schedule to achieve Substantial Completion of the FGD on January 31, 2012 and Substantial 
Completion of the wastewater treatment ("WWT") facility on April 1, 2012. The critical path 
remained through the SESS contract for the FGD island. The Project was on schedule to meet 
the tie-in outage milestone dates in late 2011 and the related initial equipment and system 
testing, start-up and commissioning activities. All of the Project Milestones had been completed 
though Mobilization of the Material Handling Contractor. This last milestone was scheduled for 
November 23, 2009, but occurred ahead of schedule on October 28, 2009. 

Through October 2009, Projected Costs for the Project were unchanged at $457,000,000. This 
included appropriate funds in contingency and in reserves. Reserves are the accumulated costs 
savings (variance) that are currently projected in the various cost accounts. 

Conclusions and Recommendations 
Set forth below are the principal opinions we have reached following our review of the Project, 
as of the reporting Period. For a complete understanding of the review, analysis and 
assumptions upon which these opinions are based, this Report should be read in its entirety, 
along with the Initial Report. On the basis of our review and analyses of the Project and the 
assumptions set forth in this Report, we are of the opinion that: 

1. Safety remained the highest priority on the Project. All of the major participants in the 
Project are keenly aware of the safety issues and have experience building similar 
facilities at other operating coal-fired power plants. PSNH and URS have identified 
priority safety topics and areas of emphasis and have acted to achieve improvements in 
ongoing safety results. This issue requires ongoing attention by Project pers01mel. 

2. An integrated Project schedule is critical for Project management to be able to identify 
and address potential problems in a timely manner. This is particularly important on the 
Project because the work has been broken down into several major island contracts that 
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need to be integrated together. PSNH has made it very clear that an integrated Project 
schedule is critical to the success of the Project. It will become even more critical as the 
Project transitions from area-based to system-based tracking, as the Project prepares for 
commissioning, start-up and the tie in to Units 1 and 2. At the November 18, 2009 
MPM, significant progress was reported on the integrated schedule; however, it was 
noted that more work was needed, especially with integrating all of the SESS schedule 
logic. 

3. The Project was on schedule to achieve the Substantial Completion date of April 1, 2012 . 
PSNH generally reports the expected completion date of the Project as July 1, 2012, 
which is one year from the completion date required by statute. This mid-20 12 date is 
reasonable and consistent with PSNH' s planning and the execution of the Project to date. 

4. Through October 2009, Projected Costs for the Project were unchanged at $457,000,000. 
This included appropriate funds in contingency and in reserves. 

5. PSNH and URS were identifying critical issues in a timely manner and providing clear 
direction to avoid problems or correct the situation. 

6. In general, the work appeared to be proceeding in compliance with the requirements of 
the Project plans, contracts, schedules and budgets. Defects and deficiencies, if any, 
were of the extent and nature as reasonably expected on similar projects that are 
undertaken by qualified and experienced project teams, and any such defects and 
deficiencies, if any, or other unforeseen conditions were being administered in 
accordance with the requirements of the Project contracts and agreements and normal 
industry practice. 

Background 
The Project involves the installation of a single wet FGD system at PSNH' s Merrimack Station. 
PSNH is a wholly-owned electric operating subsidiary of Northeast Utilities ("NU"). PSNH is 
New Hampshire ' s largest electric utility and serves 490,000 customers in 211 conununities, 
representing approximately 70 percent of New Hampshire ' s population. Merrimack Station 
consists oftwo, coal-fired units that normally operate as base load. Unit 1 was installed in 1960, 
and has a gross generation of 122 megawatts ("MW") and Unit 2 was constructed in 1968, and 
has a gross generation of 336 MW. The FGD system will treat the flue gas from both units at 
Merrimack Station. 

The Project primarily consists of four major work areas or "islands." Each of the islands has its 
own contract terms and is essentially independently designed, supplied and constructed except 
for the required interconnections. These islands consist of the FGD Island, the Material 
Handling Island (limestone and gypsum), a 452-foot high Reinforced Concrete Chinmey with a 
fiberglass reinforced plastic ("FRP") lining, and a FGD WWT facility . The Project also 
includes all related site work, support systems and equipment, existing station integration and 
modifications to the Balance of Plant ("BOP") and all island interconnections necessary to make 
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a complete and functioning FGD system. A more detailed description of the Project is contained 
in the Initial Report. 

The Project is being built using an Engineering, Procurement, Construction Management 
("EPCM") contracting approach in which the EPCM contractor, also called the Program 
Manager, acts as agent for the owner, and is responsible for engineering design, procurement, 
and construction management of the Project. URS is the Project's Program Manager. Other 
major contractors on the Project are SESS (including its erection subcontractor, Sterling Boiler 
and Mechanical, Inc.), the FGD island supplier; Dearborn Midwest ("DMW"), the Material 
Handling Island supplier; Hamon-Custodis ("HC"), the Reinforced Concrete, FRP Lined 
Chimney supplier; Siemens Water Technology and Northern Peabody, LLC (joint venture) 
("SWT/NP"), the supplier of the FGD WWT Facility; and Francis Harvey & Sons ("FH"), the 
contractor for the major Project foundations . More detail on the Project organization and a 
discussion of the major Project agreements and contracts are contained in the Initial Report. 

Safety 
The Merrimack Station includes two operating units and routinely receives train deliveries of 
coal and anhydrous ammonia. In addition, the Project site is congested and there are 
construction activities occurring throughout the Merrimack Station site. Special care and 
attention to safety is critical when major construction activities occur on the site of an operating 
power plant. 

Safety is the highest priority on the Project. All of the major participants in the Project are 
keenly aware of the safety issues and have experience building similar facilities at other 
operating coal-fired power plants. 

At the October 28, 2009 MPM, PSNH reported that it had observed some instances of poor 
safety practices where workers were not wearing approved safety glasses and noted that the 
safety culture on site needed to receive continued attention. PSNH indicated that it would be 
adding an additional, part-time person to monitor safety practices on site. URS agreed with 
PSNH's observations and indicated that it was considering various enforcement options to send 
a message. 

At the November 18, 2009 MPM, PSNH confinned that it had added an additional part-time 
safety person. URS reported that its' corporate Safety Director had toured the site in 
October 2009 and that it had reinforced the disciplinary plan for safety non-conformance. 

As an example of the Project's safety focus , all contractors with more than 25 workers are 
required to have a dedicated person on site responsible for safety. There were now six of these 
individuals on site. 

Environmental and Permitting 
No significant environmental events were reported during the month. Permit lead times 
continue to be an issue that requires monitoring. 
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Project Status 

Overall Project 
URS reported that overall the Project remained on schedule to achieve Substantial Completion 
on April 1, 2012. The most critical path remained through the SESS contract for the FGD 
island. The schedule had 30 calendar days of float before the Merrimack Station tie-in outages. 
Table l shows the status of the Project Milestones through the Period. All of the Project 
Milestones had been completed though Mobilization of the Material Handling Contractor. This 
last milestone was schedule for November 23, 2009, but occurred ahead of schedule on 
October 28, 2009. 

The performance of SESS will be a major detenninant of whether the Project meets the 
Substantial Completion Date of April l, 2012. "Lessons Learned" from a similar FGD project at 
the Cheswick Generating Station (the "Cheswick FGD Project") in Springdale, Pennsylvania, 
for which SESS was the FGD system supplier and URS provided detailed engineering, 
procurement assistance and construction management services, suggests that SESS has 
experienced project management and execution failures in the past. PSNH and URS have 
visited the Cheswick FGD Project on a number of occasions to obtain "Lessons Learned" and to 
identify potential risk areas. This information has been required reading for all PSNH and URS 
staff. These points of focus are being used as a means to avoid such problems on the Project. 

PSNH has directed URS to integrate the SESS schedule into the overall Project schedule. This 
is a critical activity that needs to be an ongoing area of management attention. 

Another critical activity was the fabrication and erection of the limestone silos. DMW changed 
the contractor for the limestone silos, resulting in a change in the erection method, sequence and 
schedule. As a consequence, the limestone silos were behind DMW's original schedule due to 
significant foundation redesign. The Project Milestone, "Install Limestone Silo Foundation," 
had slipped from November 24, 2009 to February 12, 2010, but with a corrective action plan 
should be ready in January 201 0 and should not impact the overall Project schedule. 
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Table 1 
Status of Project Milestones 

October 2009 

Planned 
(Target) 

Contract Award 

Award FGD Contract 07/03/2008 

Award Stack Contract 

Award Material Handling Contract 09/30/2008 

Award Wastewater Treatment Contract 09/15/2008 

Mobilize Construction (Site Work) 11/17/2008 

Award Foundations Contract 02/16/2009 

Start Foundation Work 02/27/2009 

Stack Foundation Complete 06/12/2009 

Stack Shell Complete 09/29/2009 

Award Misc. Steel Fabrication Contract 07/21/2009 

Award Ductwork Fabrication Contract 08/05/2009 

Install Transfer House and Conveyor Caissons 10/12/2009 

Mobilize Material Handling 11/23/2009 

Install Limestone Silo Foundation 11/24/2009 

Award Steel and Duct Erection Subcontract 12/21/2009 

Award BOP Mechanical Contract 01/05/2010 

Award Elect Subcontract (includes power and control) 02/05/2010 

Release Booster Fan Area for Foundation 03/01/2010 

Complete Conveyor L-4 Erection 03/01/2010 

Mobilize BOP Electrical Contractor 04/15/2010 

Release Electrical Room for BOP Electrical 06/01/2010 

Complete SWPH Foundation 06/01/2010 

Absorber and Internals Complete 08/11/2010 

Stack Complete 09/13/2010 

Enclose FGD Building 11/01/2010 

Complete Duct Erection 11/01/2010 

Absorber Outlet Duct Set 11/01/2010 

Power to WWT Area 12/31/2010 

PSNH FGD Substation Complete 02/11/2011 

Power Available to Islands 03/01/2011 
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Forecast 
(Actual) 

09/24/2007(A) 

07111/2008(A) 

07/18/2008(A) 

11/14/2008(A) 

09/30/2008(A) 

12/01/2008(A) 

02/04/2009(A) 

03/11/2009(A) 

04/29/2009(A) 

06/27/2008(A) 

08/05/2009(A) 

08/05/2009(A) 

1 0/07/2009(A) 

1 0/28/2009(A) 

02/12/2010 

11/20/2009 

01/28/2010 

02/05/2010 

03/01/2010 

03/01/2010 

04/15/2010 

06/01/2010 

06/01/2010 

11/15/2010 

06/30/2010 

11/01/2010 

11/01/2010 

11/01/2010 

12/31/2010 

08/01/2010 

03/01/2011 
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Table 1 
Status of Project Milestones 

October 2009 

Planned 
(Target) 

Service Water Available 03/01/2011 

Milestone: WWT Mechanical Complete 06/01/2011 

FGD System Ready for Gas 08/01/2011 

MK-1 Tie-in Outage End 10/05/2011 

MK-2 Tie-in Outage End 11/16/2011 

MK-1 and MK-2 Tune & Performance Test 11/16/2011 

Declare Substantial Completion (FGD) 01 /31/2012 

Declare Substantial Completion 0/VWT) 04/01/2012 

Project Percent Complete and Performance 

REDACTED 

Forecast 
(Actual) 

03/01/2011 

06/01 /2011 

08/01/2011 

10/05/2011 

11/16/2011 

11/16/2011 

01/31/2012 

04/01/2012 

A measure of Project performance is the planned or scheduled percent complete versus the 
earned percent complete. This is an overall measure of the Project's progress and is used to 
identify significant trends. The Project's overall progress through the Period was reported to be 
35.1 percent versus a plan of 36.3 percent. 

The Project also measures progress and performance using the Schedule Perforn1ance Index 
("SPI"). It is the ratio of earned versus planned progress, based on dollars expended. Note that 
the Project will soon change to measuring the SPI using quantities installed, as a better measure 
of performance during construction. This is a widely used project management tool. An SPI 
score near one is the optimum goal. For complex projects, like the Project, with thousands of 
activities, there will be some activities that are above one and some that are below. The SPI for 
the Project through the Period, as calculated from the overall earned percent complete, was 0.97. 
This compares with 0.94 last Period. This is relatively good performance and suggests that there 
were no major problems in the management and execution of the Project. 

Overall, the Project remained on schedule. Engineering work had shifted focus to the electrical 
and instrumentation work associated with the packages. Work also continued on the delivery of 
the major equipment to support the follow-on engineering and construction schedules. 
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Integrated Project Schedule 

REDACTED 

An integrated Project schedule is critical for management to be able to identify and address 
potential problems on a project in a timely manner. This is particularly important on the Project, 
because the work has been broken down into several major island contracts that need to be 
integrated together. The tendency of the island contractors is to concentrate on their own scope 
of work, which is understandable; however, the success of the Project is dependent on the timely 
completion of the overall, integrated Project. It is URS ' s responsibility as Program Manager to 
produce a integrated Project schedule that accurately describes the integrated schedule logic. 

This is an area that needs to be tracked closely. As PSNH clearly indicated during these 
meetings, an accurate, real-time, integrated schedule is critical to the management of a large 
project. This will become even more critical when the Project transitions from area- to system
based tracking as it prepares for commissioning, start-up and the tie in to Units 1 and 2. 

Pert Schedule Format 

At the October 28, 2009 MPM, PSNH indicated a strong preference to see the schedule using a 
PERT Network fonnat, in addition to the Gantt Chart format currently being used by URS. The 
PERT format shows the schedule logic as a network diagram making it easier to see the flow 
and relationship of activities with time. For best results on a complex project, the PERT 
Network is often printed out using large, long rolls of paper. The PERT Network fonnat does 
not lend itself to letter-size paper printouts or computer displays. The Gantt Chart format is 
adequate for tracking individual activities or groups of activities, but is extremely limited in its 
ability to show more complex relationships or to identify problems with logic. It is adequate for 
smaller projects and has the advantage of being more compact so that it can be printed out on 
letter- or legal-size paper or for computer displays . PSNH has requested that the integrated 
schedule be made available in a PERT Network format for their use, in addition to the nonnal 
Gantt format. 

Major Project Contractors 

URS (Program Manager) 
Overall, URS earned progress was ahead of their plan. 

Siemens Environmental Systems and Services (FGD Island) 

Schedule 

The overall Project critical path was through the FGD building activities, including fabrication 
and erection of steel for the dewatering area, erection of steel for the absorber area, and 
installation of electrical items like cable tray and conduit. 
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At the October 28, 2009 MPM, SESS identified turnover of the FGD Electrical Room as a 
milestone activity that needed to be closely monitored. This opinion was voiced by everyone at 
the meeting with SESS and again later at the separate PSNH-URS meeting. At the 
November 18, 2009 SESS MPM, SESS reported that the delivery of FGD building steel had 
started, Sequences 1 and 2 (partial) early. This may relieve some of the concern for the critical 
path through the release of FGD Electrical Room (see the Release Electrical Room for BOP 
Electrical Milestone in Table 1 ). Other deliveries of materials and equipment appeared to be 
going well. SESS may be benefiting from the dramatic slowdown in new FGD projects across 
the country. 

SESS reported that it will be adding a second absorber fabrication table. This will permit 
parallel fabrication of absorber module sections at a second location, potentially reducing overall 
absorber erection time. This is an important and positive action by SESS, since its original 
schedule was based on a single table. SESS was assessing if this will improve its overall 
schedule, in any case, it will provide it with greater flexibility. 

At the end of the SESS MPM on November 18, 2009, the SESS PM stated "In general things 
seem to be progressing well." 

URS worked to integrate the SESS schedule with the overall Project schedule. At the first MPM 
with SESS, URS indicated that there had been a detailed schedule logic review meeting with 
SESS and that the results had been incorporated into the schedule. SESS was reported to be 
close to a baseline schedule, but the details of the piping and electrical activities were still being 
developed. SESS indicated that it would have a baseline schedule, including piping and 
electrical activities by the end ofNovember 2009. 

Cheswick Station Lessons Learned 

The Cheswick Generating Station ("CGS") is a single-unit, coal-fired generation station that is 
owned by Reliant Energy. It is located in Springdale, Pennsylvania, approximately 18 miles 
northeast of Pittsburgh. CGS has a net demonstrated capacity of 580 MW and began 
commercial operation in 1970. SESS (with Sterling Boiler as the erector) was awarded the FGD 
contract and URS was awarded the Engineering, Procurement and Construction ("EPC") 
services contract for the Cheswick FGD Project. The Cheswick FGD Project went into 
commercial operation in 2009. PSNH and URS have visited the CGS on several occasions, 
most recently on July 22, 2009, to meet with Reliant Energy and to review the performance of 
SESS on the Cheswick FGD Project. The notes from this meeting are included in Attachment 2 
to this Report. Several of these "Lessons Learned" are of particular note at this time in the 
Project, along with the response of Project Management, including PSNH, URS and SESS: 

1. SESS schedule was never fully integrated with construction and start-up and the lack of 
logic relationships made the schedule difficult to manage/assess progress. 

Project Response: PSNH and URS have made an integrated schedule a high priority, 
and have been working closely with SESS. This should not be a problem for the Pro ject. 
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2. Material (Quantity) tracking performance was a problem. Construction status could not 
be adequately identified. 

Project Response: SESS has improved the implementation of its material tracking. 
expediting and shop inspection procedures. They have greater resources available now 
that the number of ongoing: FGD projects have substantially reduced. URS has audited 
the SESS program to confirm compliance. This should not be a problem on the Project. 

3. SESS did not have a quality assurance ("QA") representative on site full time; only 
provided audit inspections. 

Project Response: SESS has a full-time person on site responsible for QA. 

4. SESS/Sterling Boiler had major problems with on-site material receipt, inspection, 
storage, maintenance, and management of material releases to construction. 

Project Response: SESS/Sterling Boiler have implemented an on-site materials 
management program, including the management of the receipt. storage, maintenance 
and release of materials. URS has audited the SESS/Sterling Boiler materials 
management pro!!fam to confirm compliance. This should not be a problem on the 
Project. 

5. Craft Supervision and Management was a problem. 

Project Response: SESS/Sterling Boiler have experienced craft supervision and 
management on the Project. This should not be a problem on the Project. 

6. Project Management was a problem. 

Project Response: SESS/Sterlin!! Boiler have experienced project management on the 
Project. This should not be a problem on the Project. 

Dearborn Midwest (Material Handling Systems) 
The next critical path, following the critical paths through the SESS schedule, was through the 
fabrication and erection of the limestone silos, completion of the conveyors, electrical, test and 
start-up. DMW changed the contractor for the design and erection of the limestone silos, 
resulting in a change in the erection method, sequence and schedule. The erection of the 
limestone silos was behind DMW's original schedule, but still on track to meet the overall 
Project schedule requirements. The Project Milestone, "Install Limestone Silo Foundation," in 
Table I had slipped from November 24, 2009 to January 5, 20 I 0. 
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REDACTED 

Hamon-Custodis (Reinforced Concrete Chimney and FTP liner) 
HC was ahead of schedule. URS did not anticipate any negative impact to the schedule caused 
by the work performed by HC. The "Stack Complete" Project Milestone, shown in Table 1, was 
improved from the original date of September 13, 2010 to June 30,2010. 

Siemens Water Technology (Wastewater Treatment Facility) 
One of the Project 's critical paths was through the final testing and mechanical completion of 
the Wastewater Treatment System. During the November 18, 2009 MPM, URS reported that 
the SWT schedule was slipping significantly. There had been delays in the delivery of steel and 
tanks, and as a result, steel erection was slipping into winter. URS noted that there was still 
plenty of time in the schedule to complete the WWT facilities; however, the execution of the 
work by SWT will be closely monitored. 

Francis Harvey and Sons Inc. (Major Foundations) 
FH's critical path was related to the booster fan foundations . FH was working on the 
foundations for the limestone silos and indicated that it will revise its schedule to incorporate the 
modifications to the design of the silos. 

FH continued to perform very well. It had met or beat all of its scheduled dates through 
October 2009. 

Daniel O'Connell's Sons Inc. (Site Preparation- Phase II) 
The critical path on Phase II of the site preparation work was going through the completion of 
the piping activities followed by the demolition of the existing (old) utility trench and final civil 
works to backfill and prepare the area. Daniel O'Connell ("DOC") had revised its contract 
milestones to match the new sequence of work approved by URS and PSNH. 

At the November 18, 2009 MPM, it was noted that there had been issues with the Site 
Preparation Contract II, including poor planning, management, and staffing. DOC had replaced 
its superintendent to address the issues. 

Merrimack Clean Air Project Cost Summary 
Table 2 is a summary of the Project's projected costs compared with the original budget, along 
with the variance from the budget. The data was updated through November 2009. The 
estimated cost at completion was unchanged at $457,000,000. This included appropriate funds 
in contingency and in reserves. Reserves are the accumulated costs savings (variance) that are 
currently projected in the various cost accounts. 
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Table 2 
Project Budget versus Projected Costs 

Complete through November 2009 

Total (Projected) Budget Total 

NU Labor - Total $6,937,506 $7,500,000 

Material - Total $21,523,463 $35,000,000 

Contractor Labor $304,480,172 $310,000,000 

Outside Services $4,307,996 $3,000,000 

Emp. Expenses $124,183 $150,000 

Vehicles- Total $16,901 $1,000 

Fees and Payments $7,724,441 $11,820,000 

Rents and Leases $124,754 $29,000 

Indirect Costs $7,901,562 $5,500,000 

AFUDC $62,859,022 $55,000,000 

Contingency, Reserves, Other $41,000,000 $29,000,000 

TOTAL $457,000,000 $457,000,000 
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Variance 

$(562,494) 

$(13,4 76,537) 

$(5,519,828) 

$1,307,996 

$(25,817) 

$15,901 

$(4,095,559) 

$95,754 

$2,401,562 

$7,859,022 

$12,000,000 

$0.00 
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Figure 1. Looking South 
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Figure 2. Absorber Vessel Looking East 
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Figure 3. Absorber Fabrication Table 
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Figure 4. Chimney Liner Elbow 
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Figure 5. Chimney Showing Liner Can Installation 

010435104-01591-01000-1000 I IE Report for October 2009 Finai.Doc 

REDACTED 

38 



ATTACHMENT WHS-2 

Privileged and confidential- pFepared at/he direction of Legal counsel in antkipation of litigation. 

Merrimack Clean Air Project 
Attachment 1 
Site Photographs - November 18, 2009 
Page 6 

Figure 6. Wastewater Treatment Gravity Filters 
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Figure 7. FGD Substation Area 
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Figure 8. Limestone Conveyor System 
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Figure 9. Foundation for Limestone Silos 
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PubUr St>niu of :'\t>w Ramp shin 
Clt'an Air Projt'rt 

Cb ~'irk Sitt' \'lsit 
:\Doutt's of:\lt't'ting 

Subjt>rt: Lt>ssons Lt>amt>d- SESS/Stt'l'liug BoUt'!' FGD Contrart (Cht>mirk Station) 
Datt': July 22, 2009 

Location: Cheswick Station 

ATTE:NDEES: 

Public Senice of New Hampshire 
~ 

Bill Smagula, Director Generation 
tvfike Hitchko, Project tvfauager 
Richard Roy. Project Engineer 

Ray tvlcLaughlin. Project Manager
Cheswick FGD 

Del11lis Pelllll.ine. Project Mana2er-
~lerrimack FGD ~ 

Reliant Energy 
Tom Sham1ahan. Project Engineering 
:1\Ianager- Menirnack FGD 

Joe Cavello, Project }.fanager 
Hector Cramer. Constmction Manager
Cheswick FGD 

Discussion: 

The following discussions, comments and action itelllS resulted from the meeting: 

Schedule- The Cheswick FGD SESS·Sterling Boiler project schedule had many 
deficiencies: 

1. Engineering deliverables were late fiom the beginning of the project. The 
result was late procurement. material delivery. constmction. and start up. 

2. SESS schedule was never ftilly integrated with constmction and sta1t up and 
the lack of logic relatiou: h ips made the schedule difficult to mauage1assess 
progress. 

3. Material (Quantity) tracking petfonnance was a problem Constmction slants 
could not be adeqantely identified. 

4. Subcontracts were never fully detailed in the schedule. specifically 
development of bid package. award. procurement and deliveries of material. 

5. Make stu·e you manage using key metrics such as linear feet installed for large 
and small bore pipe. cable tray. etc. 

QA/QC - Several major issues with the SESS QA/QC Program: 

Re\·. 0 

I. SESS did not have a QA representative on site ftdl time: only provided 
auditory inspections. This was a major problem in that URS-Washington 
Division ended up performing the oversight role during construction i.e. weld 
quality, procedmes and weld details. etc. 

Pa!!e I of 3 
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Subject: Lesson~ Leamed- SESS:Sterling Boiler FGD Contract (C'h~wick Station) 
Date: July :!2. 2009 

~ The RF1 and _ TR proce wa poorly managed B~t t require "terl ing. 
BoileJ ubmit all RF1s and . TRs fot infulllllltion. \I rbility of all u b is. ne 
is critical. Enors must be acknowledged and addressed. 

3. Problem examples: Carbon steel welds to absorber: welding rod not heated. 
4. Perform ctitical shop visits/audits for key equipment dtuing fabricatiolL 

testing. and shipping preparation. 
5. Maintain on-site QA after equipment is delivered to site: Exan1ple: Energize 

strip heaters in motors. This was poorly managed . 

.Material :\lanagement 

Craft 

I . SESS·Sterling Boiler bad major problems with material receipt iuspectiolL 
storage. maintenance. and management of material release to constmction. 

1. Craft Supervision and Management was poorly handled. In additio!L the lack 
ofSESS oversight to tbe constmction effotts was not managed appropriately. 
Little direction or involvement by SESS. Home office support tiom SESS was 
deficient and not provided in a timely manner. even with the close proximity 
of the plant to SESS office. 

SESS :\lanagement 

l . Reliant Energy (Joe Cavello) noted that new V.P. of Operations for SESS. 
Deborah Terscnk. wa ver~ helpful in addre · iug crj iJcal is nes wlu h 
reqmred immediate attention. She was one who could make things happen 
when problems arose. 

1 !\Iu;,t u LD ·. If ti ~ered.. impo e notify immedmt~y upon becoming 
effectiYe. 

3. Electrical- roles and responsibilities was not cleady defmed-SESS or 
Sterling? 

Lock Out/Tag Out 

l. Coordination and execution of process must be closely and adequately 
managed (much work, many edits. include station over one year ahead of 
activities). 

Commissioning and Start-rp 

l. Start-Up must be involved early in the process. SESS never did integrate a 
system nun over approach and URS-\V ashington Division had to do more than 
expected. 

2. The start up activities were not adequately detailed: system nuuovers were not 
identified. 

Page:! of3 
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Subject: Lessous Learned- SESS!Sterlin~ Boiler FGD Contract (Cheswick Station) 
Date: July 22. ::!009 

General Items 

I. Final P&IDs were late. This evolwd into problems with piping design. logic 
development. etc. 

2. Piping and pipe suppot1s were not managed properly: deliveries were vety 
hne: S)' tems were te ted With temporary J>ipe suppon (chain ) in place. 

3. Electrical work was good due to good local contractor (design and drawing 
issues were late). 

4. Labor issues can arise. National Elevator agreements must be addressed and 
managed ahead of being on site. 

5. Absorber rigging and lifting of rings is a critical issue. :Must have multiple QA 
checks. Need the proper. qualified people to direct this work. 

Site Walkdown 

1. Conducted Site Walkdown tour of entire facility. 

Follow-up discussions were held to plan pathfonmrd and identification ofmajo1' issues: 

I. Hold prelimiuaty discussions with SESSiSterling Boiler Menimack Project 
Team to review issues noted. 

2. Fmward major issues to SESS for purpose of follow-up discussions. 
3. Hold follow-up discussions with SESS Management/Executive personnel to 

address major concems with progress to date. 
4. Plan fi:equent meetings with vendors and theit management. Minutes are very 

valuable. 
5. Insure propericomplete testing. as built. etc. are done ahead of system tie-ins. 
6. Insure that the OCS logic. durations. interlocks etc. are debugged and nmg-out 

ahead of delivety to site. Accmate Fact01y Acceptance Testing is ctitical. 

Notes prepared by: 

D. Pennline 

Re\' 0 Page 3 of 3 
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Via E-mail 

Public Service ofNew Hampshire 
780 North Commercial Street 
Manchester, NH 03101 
Attention: John M. MacDonald, Vice President - Generation 

Subject: Merrimack Clean Air Project 
Monthly Report for November 2009 

An SAIC Company 

Attached is the Independent Engineer's Monthly Report (the "Report") for November 2009 (the 
"Period"). This Report was prepared by R W. Beck Inc. ("R W. Beck") under our assignment 
as the Independent Engineer ("IE") for Public Service ofNew Hampshire ("PSNH"). It is based 
on a visit to the Project on December 16, 2009. 

The IE is responsible to provide objective, third party, independent oversight for the 
engineering, procurement, construction, start-up, commissioning and performance testing phases 
of the Merrimack Clean Air Project (the "Project"). The IE has also reviewed the history of the 
Project. The historical review addressed the key decisions made by PSNH and others leading up 
to the start of our assignment in October 2009; the reports and studies that were relied on to 
make these decisions; the major contracts that were negotiated and that form the structure of the 
Project; and the role of the IE in monitoring the overall execution of the Project. The IE's 
findings from the historical review were documented in a separate report entitled, "Initial Project 
Review Report (the "Initial Report"). The Initial Report should be reviewed and considered as 
part of this Report. 

This assignment was performed in accordance with generally accepted engineering practices and 
included such investigation, observation and review as we, in our professional capacity, deemed 
necessary according to the circumstances. 

Ifyou have any questions please call me at (508) 935-1810. 

Sincerely, 

R. W. BECK, INC. 

Richard J. Gendreau 
Senior Consultant 

RJG/dm 
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Summary 
Representatives of R. W. Beck, Inc. ("R. W. Beck") visited the Merrimack Clean Air Project 
(the "Project") site on December 16, 2009. During this site visit we attended the Monthly 
Project Meeting ("MPM") between Public Service of New Hampshire ("PSNH") and the 
Washington Division of URS ("URS"), the Program Manager, followed by the MPM with 
Siemens Environmental Systems and Services ("SESS"), the Flue Gas Desulfurization ("FGD") 
System Island Contractor. We also attended a separate meeting held with SESS, after the MPM, 
to specifically discuss the development and integration of the SESS schedule. Following these 
meetings, we toured the construction site to make firsthand observations of the work being 
performed and to confirm the progress reported by the various parties during the MPM. We also 
reviewed data made available by PSNH, URS (eRoom and Documentum document filing sites) 
and others as applicable in preparing this Report. 

Pictures from this site visit are included in Attachment 1. 

Through November 2009 (the "Period"), URS reported that overall the Project remained on 
schedule to achieve Substantial Completion of the FGD on January 31, 2012 and Substantial 
Completion of the wastewater treatment ("WWT") facility on April 1, 2012. The critical path 
remained through the SESS contract for the FGD island. The Project was on schedule to meet 
the tie-in outage milestone dates in late 2011 and the related initial equipment and system 
testing, start-up and commissioning activities. All of the Project Milestones had been completed 
though Mobilization of the Material Handling Contractor. This last milestone was scheduled for 
November 23, 2009, but occurred ahead of schedule on October 28, 2009. 

Through November 2009, Projected Costs for the Project were unchanged at $457,000,000. 
This included appropriate funds in contingency and in reserves. Reserves are the accumulated 
costs savings (variance) that are currently projected in the various cost accounts. 

Conclusions and Recommendations 
Set forth below are the principal opinions we reached following our review of the Project, as of 
the reporting Period. For a complete understanding of the review, analysis and assumptions 
upon which these opinions are based, this "Report" should be read in its entirety, along with the 
Initial Report. On the basis of our review and analyses of the Project and the assumptions set 
forth in this Report, we are of the opinion that: 

I. Safety remained the highest priority on the Project. PSNH and URS have identified 
priority safety topics and areas of emphasis and have acted to achieve improvements in 
ongoing safety results. They have addressed the "safety-culture" issues raised during 
previous MPM. 

2. Progress was being made on the integrated Project Master Schedule. PSNH and URS 
continued to focus significant resources on this critical task. 
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3. The Project was on schedule to achieve the Substantial Completion date of April 1, 2012. 
PSNH generally reports the expected completion date of the Project as July 1, 2012, 
which is one year from the completion date required by statute. This mid-20 12 date is 
reasonable and consistent with PSNH's planning and the execution of the Project to date. 

4. Through November 2009, Projected Costs for the Project were unchanged at 
$457,000,000. This included appropriate funds in contingency and in reserves .. 

5. PSNH and URS were identifying critical issues in a timely manner and providing clear 
direction to avoid problems or correct the situation. 

6. In general, the work appeared to be proceeding in compliance with the requirements of 
the Project plans, contracts, schedules and budgets. Defects and deficiencies, if any, 
were of an extent and nature as reasonably expected on similar projects that are 
undertaken by qualified and experienced project teams, and any such defects and 
deficiencies, if any, or other unforeseen conditions were being administered in 
accordance with the requirements of the Project contracts and agreements and normal 
industry practice. 

Background 
The Project involves the installation of a single wet FGD system at PSNH's Merrimack Station. 
PSNH is a wholly-owned electric operating subsidiary of Northeast Utilities ("NU"). PSNH is 
New Hampshire's largest electric utility and serves 490,000 customers in 211 communities, 
representing approximately 70 percent of New Hampshire's population. Merrimack Station 
consists oftwo, coal-fired tmits that normally operate as base load. Unit I was installed in 1960, 
and has a gross generation of 122 megawatts ("MW") and Unit 2 was constructed in 1968, and 
has a gross generation of 336 MW. The FGD system will treat the flue gas from both units at 
Merrimack Station. 

The Project primarily consists of four major work areas or "islands." Each of the islands has its 
own contract terms and is essentially independently designed, supplied and constructed except 
for the required interconnections. These islands consist of the FGD Island, the Material 
Handling Island (limestone and gypsum), a 452-foot high Reinforced Concrete Chinmey with a 
fiberglass reinforced plastic ("FRP") lining, and a FGD WWT facility. The Project also 
includes all related site work, support systems and equipment, existing station integration and 
modifications to the Balance of Plant ("BOP") and all island interconnections necessary to make 
a complete and functioning FGD system. A more detailed description of the Project is contained 
in the Initial Report. 

The Project is being built using an Engineering, Procurement, Construction Management 
("EPCM") contracting approach in which the EPCM contractor, also called the Program 
Manager, acts as agent for the owner, and is responsible for engineering design, procurement, 
and construction management of the Project. URS is the Project's Program Manager. Other 
major contractors on the Project are SESS (including its erection subcontractor, Sterling Boiler 
and Mechanical, Inc.), the FGD island supplier; Dearborn Midwest ("DMW"), the Material 
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Handling Island supplier; Hamon-Custodis ("HC"), the Reinforced Concrete, FRP Lined 
Chimney supplier; Siemens Water Technology and Northern Peabody, LLC (joint venture) 
("SWT/NP"), the supplier of the FGD WWT Facility; and Francis Harvey & Sons ("FH"), the 
contractor for the major Project foundations. More detail on the Project organization and a 
discussion of the major Project agreements and contracts are contained in the Initial Report. 

Safety 
There was one reportable injury during November 2009 (the Period) and no Lost Time 
Incidents. The injury (finger cut/fracture) was the result of a hand becoming caught in a snatch 
block. Fabricated guards were subsequently added to the blocks. There was a serious near miss 
when a 4,160-volt ("V") underground line was contacted during the forming of the foundation 
for the limestone silo foundation. Fortunately the contacting element was made of fiberglass, 
thus avoiding any injury. The underground line was not identified on drawings, but prior to the 
work the location of the line was identified and marked. There were safety stand-down meetings 
following each of these events. 

For safety reasons, during the limestone conveyor installation, the on-site train will always be 
manned, even though it is normally remotely operated. 

PSNH indicated that URS has addressed the "safety-culture" issues raised during previous 
MPMs. 

Environmental and Permitting 
No significant environmental events were reported during the Period. 

URS continued to effectively manage the process of obtaining local permits so that there was no 
impact on the Project Schedule. 

Wastewater Effiuent Permit: PSNH and URS were evaluating various options for limiting the 
discharge of small quantities of various elements in the Project's wastewater. 

Project Status 

Overall Project 
URS reported that overall the Project remained on schedule to achieve Substantial Completion 
on April 1, 2012. The most critical path remained through the SESS FGD island Mechanical 
Completion scheduled for August 1, 2011 (see Table 1). The schedule had 30 calendar days of 
float before the Merrimack Station tie-in outages. Table 1 shows the status of the Project 
Milestones through the Period. All of the Project Milestones had been completed though 
Mobilization of the Material Handling Contractor. This last milestone was schedule for 
November 23, 2009, but occurred ahead of schedule on October 28, 2009. 

010435 104-01591-01000-1000 I IE Report forNovember2009Final.doc 
49 



ATTACHMENT WHS-2 

Privileged and confidential- prepared at the direction of legal counsel in anticipation of litigation. 

Independent Engineer's Report for November 2009 
Merrimack Clean Air Project 
Page 5 

REDACTED 

Critical deliveries of SESS' steel and other components were being made to the site. SESS had 
improved absorber and FGD Building steel deliveries. This allowed the erection to start earlier 
than planned to support the release of the electrical rooms by the critical milestone date of 
June 1, 20 1 0. Some finished materials and equipment were being stored off site at 
manufacturer's and other facilities. These deliveries were making it possible for SESS to stay 
on schedule. 

The second critical path was through the availability of the Distributed Control System ("DCS"). 
It is normal for the availability of the DCS to be on the critical path, because all of the major 
systems interface with this system. The DCS was awarded to Emerson this Period. PSNH, URS 
and the other island contactors were working diligently with Emerson to facilitate the exchange 
of critical design data. 

The fabrication and erection of the limestone silos was no longer on the second critical path as a 
result of actions taken to mitigate the impact of the redesign of the limestone silos. 

Table 1 
Status of Project Milestones 

November 2009 

Planned Forecast 
(Target) (Actual) 

Contract Award 09/24/2007(A) 

Award FGD Contract 07/03/2008 07111/2008(A) 

Award Stack Contract 07118/2008(A) 

Award Material Handling Contract 09/30/2008 11 /14/2008(A) 

Award Wastewater Treatment Contract 09/15/2008 09/30/2008(A) 

Mobilize Construction (Site Work) 11117/2008 12/01/2008(A) 

Award Foundations Contract 02/16/2009 02/04/2009(A) 

Start Foundation Work 02/27/2009 03/11 /2009(A) 

Stack Foundation Complete 06/12/2009 04/29/2009(A) 

Stack Shell Complete 09/29/2009 06/27 /2008(A) 

Award Misc. Steel Fabrication Contract 07/21/2009 08/05/2009(A) 

Award Ductwork Fabrication Contract 08/05/2009 08/05/2009(A) 

Install Transfer House and Conveyor Caissons 10/12/2009 1 0/7/2009(A) 

Mobilize Material Handling 11/23/2009 1 0/28/2009(A) 

Install Limestone Silo Foundation 11/24/2009 01/15/2010 

Award Steel and Duct Erection Subcontract 12/21/2009 12/09/2009 

Award BOP Mechanical Contract 01/05/2010 02/26/2010 

Award Elect Subcontract (includes power and control) 02/05/2010 03/09/2010 
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Table 1 
Status of Project Milestones 

November 2009 

Planned 
(Target) 

Release Booster Fan Area for Foundation 03/01/2010 

Complete Conveyor L -4 Erection 03/01/2010 

Mobilize BOP Electrical Contractor 04/15/2010 

Release Electrical Room for BOP Electrical 06/01/2010 

Complete SWPH Foundation 06/01/2010 

Absorber and Internals Complete 08/11/2010 

Stack Complete 09/13/2010 

Enclose FGD Building 11/01/2010 

Complete Duct Erection 11/01/2010 

Absorber Outlet Duct Set 11/01/2010 

Power to WWT Area 12/31/2010 

PSNH FGD Substation Complete 02/11/2011 

Power Available to Islands 03/01/2011 

Service Water Available 03/01/2011 

Milestone: WWT Mechanical Complete 06/01/2011 

FGD Ready for Gas 08/01/2011 

FGD Mechanical Completion 08/01/2011 

MK-1 Tie-in Outage End 10/05/2011 

MK-2 Tie-in Outage End 11/16/2011 

MK-1 and MK-2 Tune and Performance Test 11/16/2011 

Declare Substantial Completion (FGD) 01/31/2012 

Declare Substantial Completion (WWT) 04/01/2012 

Project Percent Complete and Performance 

REDACTED 

Forecast 
(Actual) 

04/14/2010 

02/02/2010 

04/15/2010 

05/12/2010 

06/01/2010 

11/15/2010 

04/14/2010 

11/01/2010 

11/01/2010 

11/01/2010 

12/31/2010 

08/01/2010 

03/01/2011 

03/01/2011 

06/01/2011 

08/01/2011 

08/01/2011 

10/05/2011 

11/16/2011 

11/16/2011 

01/31/2012 

04/01/2012 

A measure of Project performance is the planned or scheduled percent complete versus the 
earned percent complete. This is an overall measure of the Project's progress and is used to 
identify significant trends. The Project's overall progress through the Period was reported to be 
38 percent versus a plan of 38 percent. 

The Project also measures progress and performance using the Schedule Performance Index 
("SPI"). It is the ratio of earned versus planned progress, based on dollars expended. Note that 
the Project will soon change to measuring the SPI using quantities installed, as a better measure 
of performance during construction. This is a widely used project management tool. An SPI 
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score near one is the optimum goal. For complex projects, like the Project, with thousands of 
activities, there will be some activities that are above one and some that are below. The SPI for 
the Project through the Period, as calculated from the overall earned percent complete, was 1.00. 
This compares with 0.97 and 0.94 the previous two periods. This is excellent performance and 
indicates that there were no major problems in the management and execution of the Project. 

Overall, the Project remained on schedule. Engineering has shifted focus to the electrical and 
instrumentation and controls ("I&C") areas. Work also continued on the delivery of the major 
equipment to support the follow-on engineering and construction schedules. 

Integrated Project Schedule 
Continued refinement is being made on the integrated Project Master Schedule. SESS and 
DMW have been added to the schedule. URS continued to work with SESS to develop greater 
schedule detail and to have the schedule better reflect SESS' work plan. URS was working with 
the other contractors to integrate their activities. PSNH and URS continued to focus significant 
resources on this critical task. 

The Project Schedule in the Pert format has been issued by URS. 

Major Project Contractors 

URS (Program Manager) 
URS reports that through the Period, the earned percent complete for engmeenng and 
procurement services was 76 percent versus a plan of 75 percent and for construction 
management and start-up services the earned value was 21 percent versus a plan of 16 percent. 
They were not reporting any significant issues. 

Siemens Environmental Systems and Services (FGD Island) 
SESS has made progress with the delivery of steel and other components. The delivery of 
materials and equipment were supporting the schedule. The erection of the absorber rings was 
on schedule. The addition of the second fabrication table may improve the current absorber 
erection schedule. 

URS had added the SESS ' schedule into the overall Project Schedule; however, they would like 
more subcontractor detail, including more piping and electrical installation logic. URS was 
working with SESS to improve its schedule logic and to have the schedule better reflect how the 
work was actually being executed. 

Through the Period, SESS had an earned percent complete of 34 percent versus a plan of 
37 percent. 

Management continued to focus on major equipment and materials deliveries, resolution of 
SESS schedule logic and turnover of the electrical room to the BOP electrical contractor. The 
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schedule milestones: Release Electrical Room for BOP Electrical and FGD Mechanical 
Completion continued to be on schedule. 

Dearborn Midwest (Material Handling Systems) 
Overall DMW's engineering was 89 percent compete with the majority of remaining work in the 
electrical and I&C areas. All major components were in fabrication or being delivered. 
Completion ofTransfer Towers TT-l and TT-2 and Conveyor L-4 are forecast to be complete 
almost one month ahead of the milestone schedule date. This will free up the area for the 
erection of the ductwork steel. 

Through the Period, DMW had an earned percent complete of 75 percent versus a plan of 
70 percent. 

The fabrication and erection of the limestone silos was no longer on the second critical path as a 
result of actions taken to mitigate the impact of the redesign. While the Project Milestone, 
"Install Limestone Silo Foundation," had slipped from November 24, 2009 to January 15, 2010; 
it had been improved by almost one month since the October 2009 forecast. Due to the actions 
taken by management, the redesign of the limestone silos should not impact the Project 
Schedule. 

Hamon-Custodis (Reinforced Concrete Chimney and FTP Liner) 
During this Period, HC completed the installation of the chimney liner sections and prepared to 
install the liner elbow. Through the Period, HC had an earned percent complete of 81 percent 
versus a plan of 67 percent. 

HC was ahead of schedule. The "Stack Complete" Project Milestone, shown in Table 1, had 
improved from the original date of September 13,2010 to Aprill4, 2010. 

Siemens Water Technology and Northern Peabody (WWT Facility) 
Overall, SWT/NP's engineering/procurement was 90 percent compete with the majority of 
remaining work in the electrical and I&C areas. During the Period, they placed several FRP 
tanks and continued installing underground conduit. 

Through the Period, SWT/NP had an earned percent complete of 75 percent versus a plan of 
70 percent. However, the earned value was skewed by excellent procurement progress ( + 19%) 
offsetting poor construction progress ( -25% ). 

There were a number of concerns with the performance of SWT/NP that were being monitored 
closely. SWT /NP remained on schedule to meet its critical schedule milestone dates, including 
Air System Available, Mechanical Completion and Substantial Completion. 
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During the Period, FH placed the foundation for the limestone silos, completed the duct support 
steel foundation and started the Gypsum Storage Building foundation. Through the Period, FH 
had an earned percent complete of 67 percent versus a plan of 65 percent. 

FH continued to perform very well. It met or beat all of its scheduled dates through 
November 2009. URS was working with FH to identify and resolve winter weather impacts and 
costs associated with completing the limestone silos and Gypsum Storage Building foundations 
by early January 2010. 

Daniel O'Connell's Sons Inc. (Site Preparation- Phase II) 

URS reported that DOC's performance has been poor, due to poor planning, management and 
staffing of the work. In accordance with the contract, liquidated damages have been assessed 
against the contractor. Management plans to reduce DOC's scope of work and to close out the 
contract as soon as possible. The DOC work scope will be distributed to other contractors in a 
cost effective manner. 

Merrimack Clean Air Project Cost Summary 
Table 2 is a summary of the Project's projected costs compared with the original budget, along 
with the variance from the budget. The data is updated through November 2009. The estimated 
cost at completion was unchanged at $457,000,000. This included appropriate funds in 
contingency and in reserves. Reserves are the accumulated costs savings (variance) that are 
currently projected in the various cost accounts. 
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Table 2 
Merrimack CAP Budget versus Projected Costs 

Complete through November 2009 

Total (Projected) Budget Total 

NU Labor- Total $6,937,506 $7,500,000 

Material - Total $21,523,463 $35,000,000 

Contractor Labor $304,480' 172 $310,000,000 

Outside Services $4,307,996 $3,000,000 

Emp. Expenses $124,183 $150,000 

Vehicles- Total $16,901 $1,000 

Fees and Payments $7,724,441 $11,820,000 

Rents and Leases $124,754 $29,000 

Indirect Costs $7,901,562 $5,500,000 

AFUDC $62,859,022 $55,000,000 

Contingency, 
$41,000,000 $29,000,000 

Reserves, Other 

TOTAL $457,000,000 $457,000,000 
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Variance 

$(562,494) 

$(13,476,537) 

$(5,519,828) 

$1,307,996 

$(25,817) 

$15,901 

$(4,095,559) 

$95,754 

$2,401,562 

$7,859,022 

$12,000,000 

$0.00 
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Figure 1. looking South 
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Executive Summary 
 
As part of PowerAdvocate’s analysis of the Project Cost Estimate for Merrimack Station’s 
Clean Air Project (CAP), we conducted a thorough review of the market conditions 
associated with capital construction projects and retrofit scrubber projects. Our analysis was 
focused on: 
 

• The normalization of the $/kW cost, in order to accurately compare the cost of this 
project with other wet scrubber projects. 

• The importance of considering the project’s risk mitigation strategy in conjunction 
with the overall cost control technique in order to develop a comprehensive project 
cost management assessment. 

• The considerable opportunities for Public Service of New Hampshire (PSNH) to 
capitalize on current favorable market conditions with the un-awarded project 
subcontracts. 

 
This report is an updated version of a previous effort: in July of 2008 PowerAdvocate (PA) 
produced a report for PSNH stating that the normalized costs for the Merrimack Station CAP 
were in line with other comparable wet scrubber projects. The report evaluated the unique 
site specific factors including engineering, Balance of Plant (BOP), Flue Gas 
Desulphurization (FGD), and Material Handling (MH) considerations and how they affect 
the overall project cost. Compensating for these site specific uniqueness factors allowed for 
an “apples to apples’ comparison of other comparable scrubber projects.  
 
In this most recent review, PowerAdvocate believes that the levelized $/kW cost ($580/kW) 
for Merrimack Station is reasonably in line with other comparable wet scrubber projects.  
This cost becomes further in line compared to other similar wet scrubber projects when their 
project costs are adjusted (escalated) to 2012 dollars. 
 
Although PowerAdvocate has not reviewed the contracts currently in place for Merrimack 
Station, PSNH presented an overview of the risk mitigation included in their commercial 
terms. According to PSNH, these contracts have technical and commercial terms that are 
legally protected from being divulged to protect the interests of the suppliers’ technical and 
commercial details.  As indicated by PSNH, they deliberately negotiated risk mitigating 
terms by establishing fixed price contract costs to guarantee a cost controlled project.  This 
strategy was determined to be in the best interest of their customers by managing cost risks 
while still providing a competitive bid process. Another key issue was to insure that the 
operational reliability of Merrimack Station did not suffer from the CAP. 
 
The recent economic downturn is providing opportunities for PSNH to reduce portions of the 
budgeted estimate produced by URS in 2008. As PSNH proceeds with executing contracts 
for the remainder of the Merrimack Station CAP, they will enjoy these favorable market 
conditions. Proof of these savings has already been realized in the foundations contract that 
was executed in February 2009, at $6 Million less than the URS 2008 estimate.  
 
Despite the financial crisis that is rattling the US and global economies, the long term 
demand for global energy infrastructure remains strong. For example, to meet the US 
demand, over $900B in investment is needed for scheduled projects over the next 15 years. 
While the economic crisis has weakened the short term levers, the basic need to upgrade 
existing and build new infrastructure to meet growing electricity demand means that the 
underlying fundamentals remain solid. PowerAdvocate believes that the near future provides 
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a critical opportunity for active utility procurement groups to exploit a near-term softening in 
commodity prices. 
 
Taking into consideration all the factors laid out in this review, we are able to conclude that 
(a) the costs associated with the Merrimack Station CAP remain reasonably in line with 
expected construction costs for a project of this scope and scale and on a site with similar 
conditions to the Merrimack site and (b) the owner has taken prudent measures in selecting 
its preferred suppliers and contractors and to mitigate risks that, absent such mitigation, could 
have further increased project costs. 
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I. PowerAdvocate Background 
 
Founded in 1999 and headquartered in Boston, PowerAdvocate is a premier provider of 
supply-chain and sourcing solutions to energy companies. The company combines its broad 
knowledge of current day best-in-class information, innovative technology, and expert 
services to equip our clients with a sustainable competitive advantage. Our innovative, 
market-proven approaches help our customers achieve operational excellence and accelerate 
bottom-line results. Today, PowerAdvocate's technologies and services play an integral role 
at a large number of Fortune 500 utility and energy companies, as well as a growing number 
of investment and financial services companies. 
 
PowerAdvocate provides technology, information and services to reduce costs, mitigate 
risks, and improve operational performance. Our Energy Intelligence Platform (EIP) – 
Spend, Cost, Market and Sourcing Intelligence – was designed specifically for energy firms 
and focuses on providing visibility into supply-market conditions to make more informed 
procurement decisions. Our EIP and market expertise deliver: 
 

• Deep market intelligence about global suppliers 
• Insights into regional supply market conditions on items and categories 
• Detailed and comprehensive information on cost drivers 
• Forecasts on commodity, component and facility supply/demand dynamics 
• Visibility into project costs 
 

PowerAdvocate tracks industry escalation of normalized capital across the industry while 
continually monitoring commodity and equipment markets and their drivers in order to 
evaluate client sourcing and supply chain strategies. Currently more than 880 indices are 
dynamically tracked to measure the sensitivity and impact that commodity and labor price 
changes have upon project or budgetary costs. This knowledge, which resides on our Energy 
Infrastructure Intelligence Group (EIIG), is used to benchmark unique project cost against 
industry averages on a regular basis. Leveraging this market knowledge and 
PowerAdvocate’s data and tools helps to ensure our clients that their contract price is fair and 
reasonable given current market conditions.  
 
In the last 5 years, PowerAdvocate has participated in over 20 different FGD projects with 9 
different customers. The data-driven and fact-based approach we bring to owners has been 
instrumental in enabling them to better evaluate target cost estimates and realize project 
savings. Our solutions seek to highlight opportunities, validate and make recommendations 
on approaches, and deliver results that typically lower total cost, mitigate risks and improve 
performance.  
 
PowerAdvocate employs several environmental project subject matter experts within the 
Energy Infrastructure Intelligence Group. The majority of their time is dedicated to tracking 
market conditions that affect our clients’ environmental projects while ensuring that 
knowledge is organized and disseminated properly throughout the company. 
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Benchmarking Methodology 
For every benchmarking exercise that PowerAdvocate conducts we rely heavily upon our 
industry knowledge and the data that we have compiled, from both our own project 
experience and publicly available information. Every attempt is made to normalize the 
dataset to similarly scoped projects so they can be compared on an “apples to apples” basis. 
 
The benchmarking information that we have prepared for this report has been normalized, to 
the greatest extent possible, to similar flue gas desulphurization projects.  However, there are 
other site specific factors that affect project cost that are more difficult to quantify without 
extended first hand observation, which can vary significantly from project to project based on 
the FGD size and constraints of the site. For example, Owner’s Costs have been removed or 
excluded from all project costs presented.  These costs vary greatly from project to project, 
and while there is no definitive list of costs in this category, we have attempted to normalize 
it by excluding or removing the following costs from all of the projects presented:   
 

• Permits & Licensing ( other than construction permits ) 
• Land Acquisition / Rights of Way Costs 
• Economic Development 
• Project Development Costs 
• Legal Fees 
• Site Security 
• Owner’s Engineering / Project & Construction Management Staff 
• Furnishings for new Offices or Warehouses 
• Financing Costs 

 
The in-service dates for the projects referenced in this report range from 2008 to 2012.  
These project costs include the escalation associated with respective project timelines and 
projected in-service dates. In an effort to normalize all project costs to the same date they 
have been adjusted based on PowerAdvocate’s experience-based annual price escalation 
index and forecast to the in-service date of Merrimack Station’s Clean Air Project. 
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II. Site Specific Factors 
 
Most FGD projects exhibit substantial economies of scale when absorber size reaches 
approximately 550MW. These economies of scale begin to diminish for absorber of greater 
than 1200MW. Per-kilowatt costs for capacities that are less than this 550MW benchmark 
increase sharply; it is not uncommon to find a per-kilowatt cost for a 200MW absorber to be 
over twice the per-kilowatt cost of a 600MW absorber.  
 
Based on the 2008 estimate provided by URS (Estimate), the direct cost per kilowatt for the 
installed Wet FGD (WFGD) is approximately $775/kW based upon a nominal station 
capacity of 458MW.  PowerAdvocate analyzed site unique or project specific attributes and 
applied adjustment factors to bring the scope of Merrimack’s CAP more in line with other 
wet scrubber projects. This approach allowed for a more realistic “apples to apples” 
comparison. Through this comparison, PowerAdvocate 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 impact percentages (i.e. FGD Impact percentage = 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 levelized $/kW.  These 
impact percentages were formulated based on inputs from the PSNH project team and 
PowerAdvocate market data.  
 
The adjusted cost falls within the benchmark range for projects of this size as shown below in 
Table 3 and Figure 1.  Market data and PowerAdvocate indices (Figure 2.) indicate 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 
$476/kW) for similar sized systems.  
 
The following table shows the factors that were considered: 
 

Site Specific Component Significant 
Impact? 

Discipline/Subsystem 
Affected 

Mercury Scrubber Yes BOP Engineering/FGD 
Asymmetrical Units to Single Absorber Yes BOP/FGD 

Station Site Constraints Yes BOP/MH 
All-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 detailed in Table 
2, is described below.  This list is not considered all-inclusive; a conservative approach to 
this analysis was employed due to the fact that not all design variations in other comparable 
projects could be quantified.  Table 2 quantifies the site specific components with significant 
cost impact and demonstrates a new levelized project and $/kW cost.   
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Mercury Scrubber  
Merrimack’s CAP is designed specifically for Mercury (Hg) removal with an added benefit 
of further reducing SO2 emissions.  Most WFGD scrubbers in use and under construction 
today are designed primarily for SO2 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. This 
scrubber technology conforms to the requirements mandated by the passing of House Bill 
1673-FN, an act passed by the state of NH for the reduction of mercury emissions in May 
2006. 
 
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 bounded by the river and there are several railroad spurs cutting 
North-South across the station’s footprint. In addition, the Material Handling (MH) 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 directly above a rail spur.  
 
All-Subcontract Construction Basis  
The CAP will be constructed without any direct hire labor from the Engineer Procure 
Construct Manager (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 for PSNH but increases the likelihood of mark-ups 
associated with multiple layers of subcontractors. However, PSNH feels this approach 
provides higher accountability on contracts, stronger product guarantees, and better 
warranties which help mitigate extra cost risks. 
 
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 is 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, as demonstrated in Table 3, Projected Completion Costs by $/kW and Figure 
1, Levelized Cost for Projects of Comparable Size. 
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Design Difference Cost 
Impact? 

URS 
Engineering 
Impact % 

BOP1 
Impact % 

FGD 
Impact % 

MH 
Impact 

% 
Comments 

WFGD Scrubber for Hg 
vs. SO2 

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 
items2 

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 

Total Impact %  20% 22.4% 15% 10%  
Total Direct Cost 

Estimate      $354,931,538 
New Total      $265,973,250 

Equalized $/kW      $580 
 

Table 2 Merrimack Station Design Differences from a Standard WFGD for SO2 
Removal 

 
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 actual costs. 
 
 
 
 
 
 
 
 
 
 
 

Other FGD Retrofits Capacity
(MW) 

Project Cost1

($) $/kW Number 
of Units2 

In Service 
Year 

Project 1 600 $150,000,000 $250 1 2009 
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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 

Merrimack Station Levelized 458 $265,973,250 $580 2 2012 
Project 16 320 $195,100,000 $610 1 2009 
Project 17 500 $304,900,000 $610 1 2009 
Project 18 350 $228,900,000 $654 1 2010 
Project 19 386 $250,000,000 $648 1 2009 

Merrimack Station 458 $354,931,538 $775 2 2012 
 

Table 3  Projected Completion Costs by $/kW 
 
1. Project costs have been levelized to the greatest extent possible, but certain aspects of projects that 

PowerAdvocate was not involved with may or may not be included, due to the proprietary nature of this 
information. Owner’s costs, as described in Benchmarking Methodology have also been excluded from this 
cost. 

2. Number of combustion units feeding a single absorber. 
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Figure 1. Levelized Costs for Projects of Comprable Size 
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III. Capital Construction Project Market Trends1 
 
PowerAdvocate Cost Indices Product uses a proprietary bottom-up cost-tracking 
methodology ranging from individual commodities up to facilities and business units. This 
tiered bottom-up methodology is summarized below.  
 

• Commodities – PowerAdvocate’s tiered approach starts with a database of more than 
880 publicly available indices from various third-party and government sources. We 
track costs for commodities ranging from steel and copper to lumber, concrete, labor, 
and more. 

• Items – More than 740 common utility items (such as distribution transformers or LV 
switchgear) are mapped against their commodity cost elements. 

• Demand Factor – The underlying costs are important – but prices can often move 
based on fluctuations in demand. To account for market conditions, Cost Indices 
includes a demand factor based on PowerAdvocate’s proprietary market intelligence. 

• Subcategories – Utility items are aggregated into subcategories for a view into a 
facility or business unit’s constituent parts. 

• Categories – Cost indices roll up subcategories to create broad categories, such as 
labor, engineered equipment, and bulk materials, for higher level analysis across 
categories. 

• Facilities or Business Units – PowerAdvocate provides a facility-level view that 
tracks historical costs and trends, and forecasts escalations for future prices. 

 
PowerAdvocate has utilized this cost tracking model to create a model of a 500MW retrofit 
FGD Scrubber project, in order to forecast industry trends. The PowerAdvocate Spring 2009 
Cost Intelligence forecast is displayed in Figure 2.  PowerAdvocate uses a qualitatively based 
probabilistic forecast methodology that draws on supply market constraints and demand 
components in a robust, quantifiable format.  Our forecasts are checked against historical 
volatility models and macro-level econometric ratios. The end product is a “probability cone” 
that represents PowerAdvocate’s view of potential future price trends with associated 
probabilities. The middle line represents the median forecast, there is an 85% chance the 
actual cost will fall below the upper bound, and there is an 85% chance the actual costs will 
land above the lower bound. Therefore, there is a 70% chance the actual cost will fall within 
the “probability cone.” 
 
The costs associated with a Retrofit Scrubber Project showed a year on year decline in price 
of 0.4%. The bulk of this declined occurred in the last 2 quarters of 2008 when there was a 
4.8% drop, driven by falling commodity prices and a lack of regulatory clarity. 
 
Any new, more stringent standards would naturally push costs higher and are incorporated 
into both our median and upper bound forecast as is a consideration of commodity price 
volatility. Our lower bound forecast assumes that economic considerations are given 
precedent over environmental concerns so that stricter emission regulations are not quickly 
brought forward in the new Congress. This consideration coupled with the possibility of 
continued commodity price declines could result in substantially lower scrubber costs going 
forward. 

                                                 
1 PowerAdvocate PADatasource Market Report, Construction Cost Indices for the US Power Market Spring 
2009 
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Overall, PowerAdvocate forecasts a 2.8% annual increase in costs over the next five years, as 
shown in Figure 2. This is lower than our previous forecast due to revised assumptions 
around steel escalation and, importantly, taking into account the changes to CAIR and 
CAMR regulations. The upper probability bound indicates a 7.1% increase is possible per 
year. On the other side, the lower probability cone projects an average annual decrease of 
1.2% through 4Q2013. 
 

 
 

Figure 2 PowerAdvocate 500MW Wet FGD Forecast 
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When the escalation forecast factor of 2.8% is applied to the other FGD retrofits with earlier 
in service dates (2008 thru 2010), the Adjusted Project Costs ($) and Adjusted $/kW 
increase. The newly calculated $/kW, as shown below in Table 4 and Figure 3, result in an 
increased median $/kW that is more in line with Merrimack Station’s levelized cost 
($580/kW). Prior to the escalation adjustment, the comparable projects ranged between 
$250/kW and $654/kW (median $476/kW); following the escalation adjustment, the 
comparable projects ranged between $272/kW and $704/kW (median $517/kW), 
representing an 8.6% increase in the median $/kW. This escalation adjustment further 
demonstrates that Merrimack Station’s CAP’s cost estimate is more in line with similar wet 
scrubber projects. 
 

Other FGD Retrofits Capacity 
(MW) 

Project Cost 
($) $/kW Number 

of Units 
In Service 

Year 

Adjusted 
Project Cost 

($)1 

Adjusted 
$/kW2 

Project 1 600 $150,000,000 $250 1 2009 $162,956,093 $272 

Project 2 557 $148,000,000 $266 1 2008 $165,285,279 $297 

Project 3 446 $141,400,000 $317 1 2009 $153,613,277 $344 

Project 4 364 $121,600,000 $334 1 2010 $128,504,934 $353 

Project 5 556 $188,000,000 $338 1 2008 $209,956,975 $378 

Project 6 556 $189,000,000 $340 1 2008 $211,073,768 $380 

Project 7 576 $218,900,000 $380 1 2009 $237,807,258 $413 

Project 8 305 $127,900,000 $419 1 2009 $138,947,228 $456 

Project 9 576 $263,800,000 $458 1 2009 $286,585,449 $498 

Project 10 390 $185,600,000 $476 1 2009 $201,631,005 $517 

Project 11 416 $198,000,000 $476 1 2009 $215,102,042 $517 

Project 12 550 $261,700,000 $476 1 2009 $284,304,063 $517 

Project 13 571 $280,400,000 $491 1 2009 $304,619,256 $533 
Merrimack Station 

Levelized 458 N/A N/A 2 2012 $265,973,250 $580 

Project 14 363 $209,800,000 $578 1 2009 $227,921,255 $628 

Project 15 405 $234,100,000 $578 1 2009 $254,320,142 $628 

Project 16 320 $195,100,000 $610 1 2009 $211,951,558 $662 

Project 17 500 $304,900,000 $610 1 2009 $331,235,418 $662 

Project 18 350 $228,900,000 $654 1 2010 $241,897,858 $691 

Project 19 386 $250,000,000 $648 1 2009 $271,593,488 $704 

Merrimack Station 458 $354,931,538 $775 2 2012 $354,931,538 $775 
 

Table 4 Adjusted Projected Completion Costs by $/kW 
 

1. Project cost in 2012 dollars (Merrimack Station in service year) Costs based on PowerAdvocate’s forecast of 
2.8% escalation in prices per year 

2. $/kW in 2012 dollars 
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Figure 3 Adjusted $/kW for Projects of Comparable Size 
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III. Sourcing Process 
 
While PowerAdvocate was not directly involved in the procurement and approval process on 
this project, based on our experience with prior, unrelated PSNH projects and based on our 
conversations with members of PSNH project team, we believe that a competitive 
procurement process with prudent corporate oversight was utilized in an effort to obtain 
competitive pricing for the project and to mitigate significant project risks. PSNH has 
described their approach as a multi-faceted process which includes checks and balances to 
ensure proper oversight from project inception through project completion. Important steps in 
the process, including vendor bidding, vendor selection, vendor negotiation, and contract 
award are submitted for approval through several oversight boards and committees. These 
panels are comprised of a large cross section of several departments such as, treasury, 
internal audit, finance, legal, etc. Utilizing multiple inputs from these key stakeholders 
strengthens the analysis and procurement process while helping to ensure PSNH is abiding 
by its corporate obligations to its customers.  
 
All of the major contracts associated with the Merrimack Station CAP were conducted 
through a comprehensive and competitive bidding process. All major bids conducted to date  
involved multiple qualified vendors, and also occurred in a time which can be considered a 
buyers market. Negotiations for most of the major contracts resulted in significant savings 
due to the movements in the market in the second half of 2008 and start of 2009.  None of 
these contracts executed to date are the result of sole or single sourcing.   
 
IV. Commercial Contract Terms 
 
The stand alone project cost does not tell the whole “cost” story: risk mitigation and risk 
sharing with contractors is extremely important. For example, a low-cost project in which the 
owner retains significant commercial risk has the potential to be more costly than a higher-
cost project in which significant risk is transferred to the suppliers and contractors. 
 
Although we have not reviewed the specific contracts due to strict confidentiality agreements 
between PSNH and the contractors, the owner has provided a high-level and general sense of 
the key areas of commercial risk mitigation under the project contracts. Set forth below is a 
summary of the description provided by the owner of the commercial terms relating to Cost, 
Performance, Schedule, and Warranty and our insights on how these terms mitigate risk so 
that the risk transfer can be considered as part of the total cost calculation: 
 
Cost Risk 
The major equipment contracts are fixed price contracts. Therefore, the supplier has retained 
most of the risk if the ultimate cost of manufacturing and delivering the equipment is higher 
than expected. The price certainty that comes with a fixed price contract reduces the risk that 
the ultimate cost of the equipment will be different than set forth in the contract (barring 
force majeure-type circumstances, for example). At least one of the equipment contracts 
contains an escalation/de-escalation provision based on the price movement for certain 
commodities. Given the broad decrease in commodity prices since the equipment contracts 
were signed (generally in late 2008), there is a substantial likelihood that the price under the 
relevant contracts will be reduced. 
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The major engineering program and construction management contract with PSNH’s 
Program Manager is a cost-reimbursable, Target Price contract with incentives (if the 
project’s actual cost comes in below the Target Price) and reduced fees (if the project’s 
actual costs exceed the Target Price). It is our understanding that this contractor is not only 
putting fee at risk based on its own cost performance, but based on the cost performance of 
the project as a whole. In this way, the interests of the owner for a project that does not 
exceed budgets and the interests of the contractor with important project execution 
responsibilities are aligned. This insures that the engineering firm providing the direct 
support of PSNH’s engineering and constructing management has cost and schedule as 
primary objectives, which is also in the best interests of PSNH’s customers. This cost-
reimbursable, Target Price contract approach is in use on several environmental retrofit 
projects in the United States.   
 
Performance Risk  
The major equipment contracts contain performance guarantees (as appropriate for the 
equipment in question) for mercury removal, SO2 and SO3 removal, noise, other stack 
emissions, gypsum quality, effluent quality, availability, auxiliary power consumption, and 
pressure drop, among others. With the exception of availability, pressure drop, and auxiliary 
power consumption, all performance guarantees must be met at the specified levels or the 
supplier has the obligation to “make right.” Performance liquidated damages can be paid to 
“buy down” availability, pressure drop and auxiliary power consumption deficiencies. The 
“make right” obligation in contracts for similar projects is often limited to two or three 
performance guarantees, including the performance guarantees that are directly related to the 
removal levels mandated by law. In this case, it appears that the “make right” obligation 
extends to include additional performance guarantees. The Owner has obtained “make right” 
obligations with respect to these additional performance guarantees in order to increase the 
likelihood that the plant operates efficiently and effectively over time. The cost savings that 
can result from efficient and effective performance of the plant over the long term can be 
significant compared to the amount of any performance liquidated damages or to the 
additional cost that may have been included in the equipment contracts to pay for the 
additional risk transferred to the supplier through these guarantees and the associated “make 
right” obligation. These contract terms provide for commercially reasonable cost protection 
of the CAP, as well as performance guarantee protection and significantly strengthen the 
position of the owner in many areas. Any opening of these contracts to seek possible 
improvements would create potential risk of these strong terms becoming weakened and 
causing customer cost risk escalation. 
 
The major program and construction management contract contains an incentive program 
that puts fee at risk in part based on project safety and performance. 
 
Schedule Risk 
The major equipment contracts contain schedule guarantees for document submittals, other 
key milestones, Mechanical Completion, and Substantial Completion (as appropriate for the 
equipment in question). Schedule liquidated damages would be paid for a failure to meet 
these schedule guarantees (subject to customary subcaps on total amount of liquidated 
damages). Schedule guarantees that have liquidated damages (as opposed to delayed 
payment) associated with them is customary in contracts for similar projects. We often see 
liquidated damages tied to document submittals and Substantial Completion, whereas a 
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failure to meet other milestones merely delays a payment. These contracts also contain 
payment terms that tie payment to progress with respect to specific milestones. 
 
The major program and construction management contract contains an incentive program 
that puts fee at risk in part based on project schedule performance. It is our understanding 
that this contractor does not just put fee at risk based on its own schedule performance, but 
based on the project as a whole (even though, for example, an equipment manufacturer that is 
not under its direct control could be the cause for delay). The owner has again aligned the 
interests of this key contractor with the owner’s overall project interests. 
 
This CAP has a fully integrated schedule where all contracts are precisely planned to allow 
for a cost effective and efficient construction time table. As in most capital construction 
projects, delays in any area puts risk on the overall schedule. Avoiding project delays is a 
main objective of PSNH management; delays will result in increased overall project costs. 
 
Warranty  
The major equipment contracts contain warranty periods that are generally two years from 
Substantial Completion. In some cases, re-work can extend the warranty for up to one year 
from the completion of the re-work. We typically see warranty periods between one and two 
years, so this warranty period is on the longer end of the spectrum. The warranties cover 
defective design, workmanship and materials (as appropriate for the equipment in question). 
There are specific and harsher remedies for chronic failures compared to one-time 
deficiencies. In line with the commercial position reflected in the performance guarantees, 
owner has taken reasonable steps through these warranty provisions to ensure that “it gets 
what it paid for” and that it will have an efficient and effective plant for the long term.  
 
Based on the description provided by owner and reflected above, it appears reasonable to 
conclude that owner has transferred substantial risk to its key suppliers and contractors at 
least in line with, and in some cases further than, what is customary in this market. While risk 
can never be eliminated, these commercial terms represent reasonable efforts to reduce the 
risk of large changes in cost from and after the effective date of the contracts and of 
additional costs resulting from deficient or delayed performance. This risk mitigation profile 
should be considered along side the project’s overall cost estimate to develop the whole cost 
story. 
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V. Current Market Opportunities & Relevant Commodity Indices 
 
The global financial crisis and economic slowdown have created a short-term procurement 
opportunity in the energy supply market. Recent months have seen a 20-40% decline in 
commodity prices, such as steel, etc. While there are no fire sale signs in the marketplace, the 
decrease in commodity prices and the indications of weakening demand for capital projects 
create an opening for discerning buyers.  
 
The labor and commodity related indices listed below discuss forecasted effects on capial 
project costs over the next five years. It is important to note that labor indices typically enjoy 
steady increases year over year at or around 3% to 4%, depending on the level of skill. 
Commodity markets have been extremely volatile over the past year and reflect a market of 
uncertainty about future supply and demand. Labor and commodity indices are coupled 
together below to reflect their effects on a few major contracts still in need of execution by 
PSNH.   
 
Ductwork Fabrication and Installation Contracts 
Boilermakers 
The demand for boilermakers in the power industry is driven primarily by the upgrades and 
maintenance of existing systems. Although installation of new equipment will also drive 
growth, its effect is minimal compared to the impact upgrades and maintenance have on the 
demand for boilermakers. Boilermakers are spread across many industries, and thus are 
susceptible to varying economic conditions, but boilermakers in the power industry are 
somewhat removed from this instability. Even during economic downturns, necessary repair 
and maintenance of the boilers used to generate power generally continues. 
 
Steel 
Between July 2008 and December 2008 the steel industry saw the price of steel drop 
approximately 48%. Prices continued to decline in January, despite production cuts by the 
steel industry. Steel mills responded to a downshift in demand by the construction, 
manufacturing, freight and transportation sectors by running at 40-45% utilization rates. Last 
year, steel plants were operating at close to 90% capacity. Some in the steel industry think 
that steel production may not rebound this year or next. Although steel production has been 
cut 20-35% at some mills, many in the US steel industry have indicated that if the global 
economy worsens, junior steel companies in China may export more steel to the US 
 
Opportunity 
The Boilermakers Index will remain at levels seen in 2008 Q2 through 2009 Q3, before 
increased infrastructure investment and President Obama’s stimulus package boosts demand. 
The Iron & Steel Index however, has seen a sharp decline, approximately 52%, from 2008 
Q2 to 2009 Q1. These two indices are leading indicators that now is the optimal time to 
execute a ductwork fabrication and ductwork installation contract. URS’ estimate for these 
two contracts in 2008 exceeded $23 Million worth of project spend. With the sharp reduction 
in steel prices and the stagnate boilermaker market, PSNH is positioned well to command 
very competitive labor and fabrication contracts. 
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BOP Electrical Installation Contract 
Electricians 
The cost to contract with electricians has grown slightly more than other skilled labor 
positions, at 54% over the past nine years. Demand is rapidly outpacing supply for skilled 
electricians, especially in the power, oil and gas, and advanced technology markets. The need 
to reduce maintenance costs across the industrial and commercial sectors has led to increased 
demand for skilled electricians to install and maintain new automated control systems. 
However, reduced non-residential construction demand due to deteriorating economic 
conditions will likely alleviate upward wage pressure in the short term. Additionally, 
residential electricians looking to migrate to the non-residential sector may provide some 
supply relief.  
 
Copper 
Copper prices remain 55% below where they were a year ago, despite a 3% up-tick in 
January. This reflects a 162% increase in inventory build-up over 2008. These levels have 
not been seen in five years. In response, most of the major copper producers have cut back 
production, with the notable exception of the largest copper miner in the industry, Codelco of 
Chile. The majority of the blame for lower copper prices has been placed on further declines 
in US housing starts and commercial spending. Housing starts slid 15% while commercial 
spending dropped 3.6% (year-over-year) according to current US Census Bureau data. As a 
result of the decline in demand for copper wire and tube, some copper refiners have been 
rejecting shipments and tightening the supply chain in order to keep their inventories low. 
 
Furthermore, copper demand has somewhat waned due to power generation project delays 
and cancellations that subsequently reduced demand for cabling, windings, and alloys. Five 
power projects were terminated in January as a result of a lack of financing and lower load 
growth caused by the slowing of the US economy. 
 
Opportunity 
The Electricians Index and the Copper Index have dropped from 2008 Q2 to 2009 Q1, 
approximately 5% and 73% respectively. Given the downturn in demand for electrical 
contractors and corresponding increase in supply coupled with the considerable drop in 
copper pricing, PSNH is positioned well to negotiate upcoming electrical contracts, 
specifically the BOP Electrical Installation contract. This contract was originally budgeted in 
URS’ 2008 estimate for $9.1 Million.  
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BOP Mechanical Installation Contract 
Pipefitters 
The cost of pipefitter services has seen consistent growth over the past decade, at an average 
increase of 6% per year. Demand for pipefitters is loosely tied to the demand for industrial 
construction. Reduced construction demand due to project cancellations and deferments in 
the recessionary climate will likely reduce pipefitter demand in the short term. As the 
economy recovers at a hesitant pace, new projects will increase demand for pipefitter labor. 
 
Opportunity 
The pipefitter index highlighted above, tied with the aforementioned steel index presents 
another opportunity for PSNH to lower original budgeted project costs. The 52% decrease in 
steel between 2008 Q2 and 2009 Q1 coupled with the currently flat demand for pipefitters 
will allow PSNH significant bargaining power and the ability to direct contract savings. In 
this case, URS’ original estimate for the BOP Mechanical Installation contract exceeded $7 
Million.   
 
 
Foundations Contract 
Construction Services 
Reductions in construction activity in the industrial sectors are reducing demand for 
construction services, while freeing up construction labor also qualified to work on 
maintenance projects. These factors are working to reduce pricing power for construction 
services companies, and will likely result in lower wage pressures and fringe benefits over 
the next few years. When deferred maintenance and infrastructure projects become 
necessary, demand for construction services will increase. However, residential workers 
looking to migrate to the non-residential sector and industrial workers still unemployed will 
continue to add additional supply within various trades.  
 
Concrete 
Over the past year, concrete pricing in the US has been somewhat stable. However, concrete 
margins have been squeezed as diesel costs rose during the summer, although over the 
second half of 2008 diesel prices dropped 51% due to lesser global demand helping concrete 
producers decrease their fuel surcharges. 
 
Concrete is a local product and pricing differs from market to market because of varying 
material, fuel, and labor costs. Nationwide concrete production is expected to decrease by 5% 
over 2009 Q1 and will finish the year down 5.5% as the financial markets sell and relocate 
assets and prop up their balance sheets. Most of the new growth in the concrete industry over 
the next five years is expected come from government infrastructure projects, mainly in state 
roads and highways, public building and other public works projects. 
 
Result 
URS’ original budgeted estimate for the foundations contract was approximately $17 
Million; however, given the current market situations, PSNH realized approximately $6 
Million in savings and signed an $11 Million contract for the foundations in February 2009. 
The contract saving is indicative of the market and is lower than the major indices listed 
above would have predicted. This example lends proof that the open contracts still in need of 
execution for the completion of Merrimack Station will have the potential to reduce budgeted 
estimates significantly more than the main market drivers dictate.  
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Appendix 1: POWERADVOCATE Outlook 
 
Energy Infrastructure Outlook 
Despite the financial crisis that is rattling the US and global economies, the long term 
demand for global energy infrastructure remains strong. For example, to meet the US 
demand, over $900B in investment is needed for scheduled projects over the next 15 years. 
While the economic crisis has weakened the short term levers, the basic need to upgrade 
existing and build new infrastructure to meet growing electricity demand means that the 
underlying fundamentals remain solid. In China, projected energy usage alone is projected to 
grow 39% by 2020 to just over 3 trillion kilowatt-hours. In spite of the expected short-term 
dip in commodity and equipment pricing, the long-term projections remain consistent with 
the Power Advocate’s August FALL 2008 released Cost Intelligence forecasts. 
 
Views from the marketplace: 
 

• Jeff Immelt, GE Chairman and CEO, recognized the financial opportunity in GE’s 3rd 
Quarter Earnings Release: “If you got a 10% decrease in steel or aluminum or the 
other things we buy that’s meaningful financially. I think some of our customers are 
in the same position.” 

• S&P believes that CapEx could be curtailed but adjustments are likely to come in the 
form of delayed construction of new generation rather than reduced or canceled 
expenditures. 

• Moody's, however, believes that Investor-owned utilities are somewhat insulated 
from economic instability. Utilities are expected to maintain access to capital 
markets, despite a tightening credit environment. 

 
Short-Term Opportunity Assessment 
PowerAdvocate believes that the near future provides a critical opportunity for active utility 
procurement groups to exploit a near-term softening in commodity prices. An analysis of 
commodity prices and supply market reactions reveals the following: 
 

• When commodity prices increase, equipment prices immediately increase – There is a 
fast upward response 

• When commodity prices decrease, equipment prices lag approximately 18 months 
and there is a sticky downward response 

 
Isolating two US economic recessionary periods as described in Figure 4 highlights the 
suppliers’ sticky reaction to falling commodity prices. Equipment prices trail commodity 
costs decreases on average by 18 months. However, equipment prices are fast to adjust to 
rising commodity prices within a six month period. The current economic crisis for electric 
power industry is likely to subside over the next 12-18 months as demand for energy 
infrastructure grows. Commodity prices should rebound at an accelerated pace driven by the 
exacerbated capacity demands, leaving only a near-term opportunity for savvy utilities to 
take advantage of existing market conditions. 
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Figure 4. Commodity Pricing Trends and Equipment Pricing Lags 1983-1994  
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Appendix 2: POWERADVOCATE Relevant Indices and Forecasts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 PowerAdvocate’s Boilermakers Forecast 

 
 
 

 
 

PowerAdvocate’s Iron and Steel Index 
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PowerAdvocate’s Electricians Forecast 
 
 

 
 

PowerAdvocate’s Copper Index 
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PowerAdvocate’s Pipefitter Forecast 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PowerAdvocate’s Construction Services Forecast 

182

160

220

160

50

100

150

200

250

4Q
20

00

4Q
20

01

4Q
20

02

4Q
20

03

4Q
20

04

4Q
20

05

4Q
20

06

4Q
20

07

4Q
20

08

4Q
20

09

4Q
20

10

4Q
20

11

4Q
20

12

4Q
20

13

C
um

ul
at

iv
e 

P
er

ce
nt

ag
e 

In
cr

ea
se

 (1
Q

20
00

 =
 1

00
)

PA Forecast Lower Bound Probability Upper Bound Probability Historical

182

166

211

164

50

100

150

200

250

4Q
20

00

4Q
20

01

4Q
20

02

4Q
20

03

4Q
20

04

4Q
20

05

4Q
20

06

4Q
20

07

4Q
20

08

4Q
20

09

4Q
20

10

4Q
20

11

4Q
20

12

4Q
20

13

C
um

ul
at

iv
e 

P
er

ce
nt

ag
e 

In
cr

ea
se

 (1
Q

20
00

 =
 1

00
)

PA Forecast Lower Bound Probability Upper Bound Probability Historical

 
Docket No. DE 11-250 

June 15, 2012 
Attachment WHS-3



 

   27

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PowerAdvocate’s Concrete Forecast 
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