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Glossary

	115-kV: 115 kilovolts or 115,000 volts

345-kV: 345 kilovolts or 345,000 volts

AC (alternating current): An electric current

             which reverses its direction of flow

             periodically. (In the United States this

             occurs 60 times a second-60 cycles or

             60 Hertz.) This is the type of current

             supplied to homes and business.

ACSR: Aluminum Conductor, Steel

             Reinforced, a common type of overhead

             conductor.

AIS: Air-insulated Substation

Ampere: (Amp): A unit measure for the flow

             (current) of electricity. A typical home 

             service capability (i.e., size) is 100

             amps; 200 amps is required for homes

             with electric heat.

Arrester: Protects lines, transformers and

             equipment from lightning and other

             voltage surges by carrying the charge to

             ground. Arresters serve the same

             purpose as a safety valve on a steam

             boiler.

Auxiliary Transformers: Equipment installed

             at substations to provide voltage or

             current information for relaying and/or

             metering purposes.

BLSF: Bordering Land Subject to Flooding.

Bundle (circuit): Two or more parallel 3-

             conductor circuits joined together to

             operate as one single circuit.

Bundle (conductor): Two or more phase

             conductors or cables joined together to

             operate as a single phase of a circuit.

Cable: A fully insulated conductor usually

             installed underground but in some

             circumstances can be installed overhead.

CELT: ISO-NE, Forecast Report of Capacity,

             Energy, Loads and Transmission

Certificate: Certificate of Environmental

             Compatibility and Public Need

Circuit: A system of conductors (three

             conductors or three bundles of

             conductors) through which an electrical

             current is intended to flow and which

             may be supported above ground by

             transmission structures or placed

             underground.

DBH: Diameter breast height

Deadend Structure: is a line structure that is

             designed to have the capacity to hold the

             lateral strain of the conductor in one

             direction

Demand: The total amount of electricity

             required at any given time by an electric

             supplier’s customers.

DG: Distributed Generation. Refers to modular

             electric generation or storage, located

             near the point of electric use, and

             generally involves the use of small

             generators located close to electric

             demand sources, to decrease end-users’

             electric purchases and to reduce the

             need for electricity generated by large,

             centrally-located power plants and

             power transport to load centers on

             transmission lines.

Distribution: Line, system. The facilities that

             transport electrical energy from the

             transmission system to the customer.

Disconnect Switch: Equipment installed to

             isolate circuit breakers, transmission

             lines or other equipment for

             maintenance or sectionalizing purposes.

DPU: (Massachusetts) Department of Public

             Utilities (formerly Department of

             Telecommunications and Energy)

DRP: Demand-response program.

DRSP: Demand-response service provider

Duct: Pipe or tubular runway for underground

             power cables (see also Conduit).

Duct Bank: A group of ducts or conduit

             usually encased in concrete in a trench.

EFSB: Energy Facilities Siting Board

              (Massachusetts)

Electric Field: Produced by voltage applied to

             conductors and equipment. The electric

             field is expressed in measurement units

             of volts per meter (V/m) or kilovolts per

             meter (kV/m); 1 kV/m is equal to 1,000

             V/m.

Electric Transmission: The facilities (69 kV+)

             that transport electrical energy from

             generating plants to distribution

             substations.

EMF: Electric and magnetic fields.

ENE: Eastern New England

EPA: United States Environmental Protection

             Agency
Line: A series of overhead transmission

             structures which support one or more

             circuits; or in the case of underground                                                                                 
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             construction, a duct bank housing one or

             more cable circuits.

LMP: Locational marginal pricing

Load: Amount of power delivered as required

             at any point or points in the system.

             Load is created by the power demands

             of customers' equipment (residential,

             commercial, industrial).

Load Pocket: A load area that has insufficient

             transmission import capacity and must

             rely on out-of-merit order local

             generation.

LOLE: Loss of Load Expectation; a measure of

             bulk-power system reliability.

LPFF: Low-pressure fluid-filled; a type of                                          

             Self-contained fluid filled (SCFF)

             underground transmission line.

LPP: Laminated paper-polypropylene; a type of

             cable insulation.

Magnetic Field: Produced by the flow of

             electric currents; however, unlike

             electric fields, most materials do not

             readily block magnetic fields. The level

             of a magnetic field is commonly

             expressed as magnetic flux density in

             units called gauss (G), or in milligauss

              (mG), where 1 G = 1,000 mG.

Magnetic Flux Density: See Magnetic Field

Manhole: See Splice Vault

MHG: Material Handling Guidelines

mG: milligauss (see Magnetic Field)

MMP: Manchester to Meekville Junction

             Circuit Separation Project

MVA: (Megavolt Ampere) Measure of

             electrical capacity equal to the product

             of the voltage times the current times the

             square root of 3. Electrical equipment

             capacities are sometimes stated in

             MVA.

MVAR: (Megavolt Ampere Reactive) Measure

             of reactive power.

MW(s): (Megawatt(s)) Megawatt equals 1

             million watts, measure of the work

             electricity can do.

MWh: per megawatt hour

SCADA: Supervisory Control and Data Acquisition
SCFF Cable System: Self-contained fluid filled

             hollow-core cable; a type of

             underground transmission line used

             primarily for submarine installations.

Series Reactor: A device used for introducing

             impedance into an electrical circuit, the

             principal element of which is inductive

             reactance.

SEMA/RI: Southeastern Massachusetts and

             Rhode Island area

SF6: Sulfur hexafluoride, an insulating gas used

             in GIS substations and circuit breakers.

Shield Wire: See Lightning Shield Wire

SHPO: State Historic Preservation Office

Shunt Reactor: An electrical reactive power

             device primarily used to compensate for

             reactive power demands by high voltage

             underground transmission cables.

Splice: A device to connect together the ends of

             bare conductor or insulated cable.

Splice Vault: A buried concrete enclosure

             where underground cable ends are

             spliced and cable-sheath bonding and

             grounding is installed.

SNE: Southern New England

S/S (Substation): A fenced-in yard containing

             switches, transformers, line-terminal

             structures, and other equipment

             enclosures and structures. Adjustments

             of voltage, monitoring of circuits and

             other service functions take place in this

             installation.

Steel Lattice Tower: See Lattice-Type

             Structure

Steel Monopole Structure: Transmission

             structure consisting of a single tubular

             steel column with horizontal arms to

             support insulators and conductors.

Step-down Transformer: See Transformer

Step-up Transformer: See Transformer

Switchgear: General term covering electrical

             switching and interrupting devices.

             Device used to close or open, or both,

             one or more electric circuits.
Stormwater Pollution Control Plan: Is a

             sediment and erosion control plan that

             also describes all the construction site

            operator’s activities to prevent

            stormwater contamination, control
	Circuit Breaker: A switch that automatically

            disconnects power to the circuit in the

            event of a fault condition. Located in

            substations. Performs the same function

            as a circuit breaker in a home.

C&LM: Conservation and Load Management.

Conductor: A metallic wire, busbar, rod, tube

            or cable which serves as a path for

            electric current flow.

Conduit: Pipes, usually PVC plastic, typically

            encased in concrete, for housing

            underground power cables.

CEAB: Connecticut Energy Advisory Board

Contingency: The unexpected failure or outage

            of a system component, such as a

            generator, transmission line, circuit

            breaker, switch or other electrical

            element

Conversion: Change made to an existing

            transmission line for use at a higher

            voltage, sometimes requiring the

            installation of more insulators. (Lines

            are sometimes pre-built for future

            operation at the higher voltage.)

CONVEX: Connecticut Valley Electric

            Exchange.

Corona: A luminous discharge due to

            ionization of the air surrounding

            conductors, hardware, accessories, or

            insulators caused by a voltage gradient

            exceeding a certain critical value.

            Surface irregularities such as stranding,

            nicks, scratches, and semiconducting or

            insulating protrusions are usual corona

            sites, and weather has a pronounced

            influence on the occurrence and

            characteristics of overhead power-line

            corona.

Council: Connecticut Siting Council

CT DEP: Connecticut Department of

            Environmental Protection

dBA: Decibel, on the A-weighted scale.

DC: (direct current): Electricity that flows

            continuously in one direction. A battery

            produces DC power.

Fault: A failure (short circuit) or interruption in

            an electrical circuit.

FCM: Forward Capacity Market

FEMA: Federal Emergency Management

            Agency

FERC: Federal Energy Regulatory

            Commission

G: Gauss; 1G = 1,000 mG (milligauss); the unit

            of measure for magnetic fields.

GIL: Gas-Insulated Transmission Line using

            sulfur hexafluoride gas (SF6).

GIS: Gas-Insulated Substation

GSRP: Greater Springfield Reliability Project

Ground Wire: Cable/wire used to connect

            wires and metallic structure parts to the

            earth. Sometimes used to describe the

            lightning shield wire.

HDD: Horizontal directional drill

H-frame Structure: A wood or steel structure

            constructed of two upright poles with a

            horizontal cross-arm and bracings.

HPFF Pipe Cable System: High-pressure

            fluid-filled; a type of underground

            transmission line.

HPGF Pipe Cable System: High-pressure                                                     

            gasfilled, a type of underground

            transmission line.

Hz: Hertz, a measure of alternating current

            frequency; one cycle/second.

Impedance: The combined resistance and

            reactance of the line or piece of

            electrical equipment which determines

            the current flow when an alternating

            voltage is applied

ISO-NE: Independent System Operator New

            England, Inc. New England’s

            independent system operator.

kcmil: 1,000 circular mils, approximately

            0.0008 sq. in.

kV: kilovolt, equals 1,000 volts

kV/m: Electric field unit of measurement

             (kilovolts/meter)

Lattice-type Structure: Transmission or

            substation structure constructed of

            lightweight steel members.

Lightning Shield Wire: Electric cable located

            to prevent lightning from striking

            transmission circuit conductors.

NEEWS: New England East – West Solution

NEPOOL: New England Power Pool

NERC: North American Electric Reliability

            Council

NESC: National Electrical Safety Code

NPCC: Northeast Power Coordinating Council

NRCS: Natural Resources Conservation

            Service (United States Department of

            Agriculture)

NRHP: National Register of Historic Places

OH (Overhead): Electrical facilities installed

            above the surface of the earth.

Phases: Transmission (and some distribution)

            AC circuits are comprised of three

            phases that have a voltage differential

            between them.

Pothead: See Terminator

Protection/Control Equipment: Devices used

            to detect faults, transients and other

            disturbances in the electrical system in

            the shortest possible time. They are

            customized or controlled per an entity’s

            operational requirements.

PSI: Pounds per square inch

Reactive Power: The portion of electricity that

            establishes and sustains the electric and

            magnetic fields of alternating-current

            lines and equipment owing to their

            inductive and capacitive characteristics.

            Reactive power is provided by

            generators, synchronous condensers, and

            capacitors, absorbed by reactive loads,

            and directly influences electric system

            voltage. Shunt capacitor and reactor

            capacities are usually stated in MVAR.

Rebuild: Replacement of an existing overhead

            transmission line with new structures

            and conductors generally along the same

            route as the replaced line.

Reconductor: Replacement of existing

            conductors with new conductors, but

            with little if any replacement or

            modification of existing structures.

RGGI: Regional Greenhouse Gas Initiative

Reinforcement: Any of a number of

            approaches to improve the capacity of

            the transmission system, including

            rebuild, reconductor, conversion and

            bundling methods.

Right-of-way: ROW; corridor

RFP: Request for Proposal

RPS: Renewable Portfolio Standards

RSP: Regional System Plan prepared annually

            by ISO-NE.

RTE: Rare, threatened and endangered.

           sedimentation and erosion, and comply

           with the requirements of the Clean Water Act

SWCT: southwest quadrant of the state

Terminal Points: The substation or switching

            station at which a transmission line

            terminates.

Terminal Structure: Structure typically within

            a substation that ends a section of

            transmission line.

Terminator: A flared pot-shaped insulated

            fitting used to connect underground

            cables to overhead lines.

Transformer: A device used to transform

            voltage levels to facilitate the efficient

            transfer of power from the generating

            plant to the customer. A step-up

            transformer increases the voltage while

            a step-down transformer decreases it.

Transmission Line: Any line operating at

            69,000 or more volts.

UG (Underground): Electrical facilities

            installed below the surface of the earth.

Upgrade: See Reinforcement

USACE: United States Army Corps of

            Engineers (New England District)

USFWS: United States Fish and Wildlife

            Service

USGS: United States Geological Survey (U.S.

            Department of the Interior).

VAR: Volt-ampere reactive power. The unit of

            measure for reactive power.

Vault: See Splice Vault.

V/m: volts per meter, kilovolt per meter: 1,000

            V/m = 1 kVm; electric field

            measurement

Voltage: A measure of the push or force that

            transmits energy.

Watercourse: Rivers, streams, brooks,

            waterways, lakes, ponds, marshes,

            swamps, bogs, and all other bodies of

            water, natural or artificial, public or

            private.

Wetland: is an area of land consisting of soil

            that is saturated with moisture, such as a

            swamp, marsh, or bog

WMA: Wildlife Management Area

XLPE: Cross-linked polyethylene (solid

            dielectric) insulation for transmission cables.
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A.
INTRODUCTION AND SUMMARY DESCRIPTIONS

1. Pursuant to Connecticut General Statutes (CGS) §16-50k, on October 20, 2008, Northeast Utilities Service Company on behalf of the Connecticut Light and Power Company (CL&P) applied to the Connecticut Siting Council (Council) for a Certificate of Environmental Compatibility and Public Need (Certificate) that would approve the construction of:

a)
a new 345-kilovolt (kV) electric transmission line from the North Bloomfield Substation in Bloomfield, Connecticut to the Massachusetts / Connecticut state line between Agawam, Massachusetts and Suffield, Connecticut (which line would continue from there to the Agawam, Massachusetts substation of the Western Massachusetts Electric Company (WMECO));

b)
associated improvements of the North Bloomfield Substation; and 

c) proposed improvements to existing 115-kV and 345-kV transmission circuits in Manchester, Connecticut known as the Manchester to Meekville Project (MMP).  
CL&P Ex. 1 (Application, Vol. 1, pp. E-1, E-2)
2. In addition, CL&P is seeking contingent approval of the Connecticut portion of the potential new Agawam-to-Ludlow 345-kV line, designated as the Southern Route Alternative as presented by WMECO to the Massachusetts Energy Facilities Siting Board (EFSB), a portion of which would be located in the towns of Enfield and Suffield, Connecticut.  CL&P Ex. 1 (Application, Vol. 1, p. E-1)  
A.1
Summary Description of the GSRP
3. The Greater Springfield Reliability Project (GSRP) is a set of improvements to the electric transmission systems of CL&P in Connecticut and the Western Massachusetts Electric Company in Massachusetts.  CL&P Ex. 1 (Application, Vol. 1, p. ES-1)
4. The proposed North Bloomfield Substation improvements, the proposed 345-kV line construction from North Bloomfield Substation to the Connecticut / Massachusetts border, and the Connecticut portion of the potential Southern Route Alternative are portions of the GSRP.  CL&P Ex. 1 (Application, Vol. 1, pp. ES-5, ES-18)  
5. As proposed, the GSRP, a majority of which would be developed in Massachusetts, would consist of the construction and operation of a new 345-kV line along approximately 35 miles of overhead line rights-of-way (ROWs), consisting of 23 miles in Massachusetts and 12 miles in Connecticut.  In addition, the GSRP would entail the construction, reconstruction, and upgrade of 115-kV lines along approximately 27 miles of existing and new overhead line ROWs in Massachusetts, and related substation improvements in both Massachusetts and Connecticut.  CL&P Ex. 1 (Application, Vol. 1, p. ES-5)

6. In addition to a proposed “baseline” configuration for the Connecticut portion of the GSRP, which will be described in Section C herein, CL&P has presented for the consideration of the Council an all-underground alternative, underground variations to specific segments of overhead line that would be near groups of homes, and, pursuant to the Council’s EMF Best Management Practices (BMPs), potential alternative line designs that would reduce magnetic fields (MF) at the edges of the right-of-way (ROW) and at nearby homes in areas along the ROWs designated as “BMP Focus Areas.”  CL&P Ex. 1 (Application, Vol. 1, Sections H, O); See Proposed Findings of Fact (PFOF) #384 et seq. and PFOF # 419 et seq.
7. In Connecticut, the required substation improvements associated with the proposed 345-kV overhead line would consist of installing a 345-kV switchyard and a 345-kV to 115-kV, 600-Megavolt Ampere (MVA) autotransformer in the North Bloomfield Substation. CL&P Ex. 1 (Application, Vol. 1, p. E-2) 
8. The Connecticut portion of the North Bloomfield to Agawam 345-kV line route, which would be approximately 12 miles long, would be predominantly within an existing ROW.  CL&P Ex. 1 (Application, Vol. 1, p. E-5, Fig. E-2)
9. The proposed new North Bloomfield to Agawam 345-kV line would functionally replace the two existing 115-kV circuits between the Springfield area and the North Bloomfield Substation.  The two existing 115-kV circuits would be bundled together to form a single 115-kV line between the Connecticut/Massachusetts state border and Granby Junction and will be re-connected at this location to an existing 115-kV line to serve local load in western Massachusetts. CL&P Ex. 1 (Application, Vol. 1, pp. E-5, E-11) 
10. An existing 115-kV line from North Bloomfield Substation to Southwick Substation would be replaced by a South Agawam to Southwick line to be formed by reusing sections of the existing 115-kV lines. CL&P Ex. 1 (Application, Vol. 1,  p. E-11)
11. The new 345-kV transmission lines that WMECO and CL&P propose to construct in Massachusetts and Connecticut, respectively, will complete a “loop” of 345-kV transmission facilities through north-central Connecticut and western Massachusetts.  Such 345-kV loops form the backbone of the New England electric transmission system and the present Greater Springfield region does not presently have such 345-kV interconnections.  The GSRP loop would be formed by the proposed development of the new 345-kV line between WMECO’s Ludlow Substation in Ludlow, Massachusetts and its Agawam Substation in Agawam, Massachusetts and a new 345-kV line between the Agawam Substation and CL&P’s North Bloomfield Substation in Bloomfield, Connecticut.  These proposed 345-kV lines would complete a 345-kV loop in the Greater Springfield – north-central Connecticut region.  The remainder of the loop would consist of  the existing 345-kV line between North Bloomfield Substation and CL&P’s Barbour Hill Substation and the existing 345-kV line that extends north from Barbour Hill Substation back to Ludlow Substation. CL&P Ex. 1 (Application, Vol. 1, p. E-2, Fig. E-1, p. E-4)
12. The 345-kV loop through the Greater Springfield and north-central Connecticut areas that would be formed by the existing and proposed new 345-kV lines is illustrated in the following Figure:

Proposed and Existing 345-kV Transmission Lines
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CL&P Ex. 1 (Application, Vol. 1, p. E-4, Fig.E-1); CL&P Ex. 15, (Scarfone, Ex. AWS-1)
A.2
Summary Description of the MMP

13. As proposed, the MMP would involve the separation of a 345-kV circuit and a 115-kV circuit currently on common structures between Manchester Substation and Meekville Junction, Manchester, Connecticut.  CL&P Ex. 1 (Application,Vol. 1, p. ES-5)
14. The MMP would be located entirely within the Town of Manchester, predominantly within an existing 350-foot wide ROW between the Manchester Substation and Meekville Junction.  For a distance of approximately 120 feet starting at the Tolland Turnpike and heading north, widening of the ROW by approximately 20 feet would be required.  CL&P Ex. 1 (Application, Vol. 1, pp. ES-5, E-8)

15. Presently, sections of a 115-kV circuit and a 345-kV circuit are supported on common transmission line structures.  For the MMP, the 115-kV circuit would be reconstructed on a new set of structures, and the 345-kV line would be left in place on the existing double-circuit structures, so that each circuit would then be supported on independent transmission structures (referred to herein as the “MMP baseline design”).
  CL&P Ex. 1 (Application, Vol. 1, p. E-8, Fig. E-4, p. E-10)  This configuration could be adapted to a low magnetic field design.  (See, PFOF Section L.4, infra.)
16. In addition to the MMP baseline design described, CL&P presented to the Council information with respect to a potential variation of the MMP design that would replace a three-terminal 345-kV line design with two two-terminal 345-kV lines.  (See, PFOF Section J.2, infra.)
A.3
Summary of the Need for, and the Benefits of, the GSRP and MMP

17. Greater Springfield and the adjacent northern Connecticut area are effectively served by the same transmission network.  Because of its age and limited transmission capacity, this network is subject to problems in eastern Springfield, both in serving load and accepting the output of generation located there; problems in western Springfield; and problems with  power flowing through Springfield on the existing 115-kV system, influenced by Springfield load, generation in western Springfield, and imports into Connecticut.  These problems increase as load in the area increases.  (Tr. 10/27/09, p. 161, Kowalski; Tr. 10/28/09, pp. 185, 186, Kowalski)  

18. These Projects are needed to provide safe, reliable, and economic transmission service throughout the Greater Springfield, Massachusetts geographic area and in north-central Connecticut, and to assure that these portions of the transmission grid will comply with mandatory federal and regional reliability standards.  CL&P Ex. 1 (Application, Vol. 1, p. ES-1) 

19. The existing transmission system serving the Greater Springfield geographical area is comprised largely of 115- kV lines originally constructed from the 1940s through the early 1970s.  CL&P Ex. 1 (Application, Vol. 1, p. ES-2)
20. This system does not meet current mandatory national and regional reliability criteria and could become overloaded during normal conditions with all lines in service.  In the event of the unscheduled outage of a system element, such as a transmission line or generator, the system is subject to extensive thermal overloads and voltage violations.  CL&P Ex. 1 (Application, Vol. 1, p. ES-2) 
21. Overload and voltage problems limit the available power within the Greater Springfield geographical area and the transfers of power over the 345-kV interstate tie line between Massachusetts and Connecticut.  The problems become increasingly worse every year as electric usage increases and will be further exacerbated as older generation plants are retired.  CL&P Ex. 1 (Application, Vol. 1, p. ES-2) 
22. The Greater Springfield additions will, on their own, improve the reliability of the electric transmission systems of western Massachusetts and north-central Connecticut by eliminating extensive violations of reliability criteria, eliminating transfer constraints on the existing transmission system over which power is imported into Connecticut from western Massachusetts, and by completing a 345-kV loop that will supply the North Bloomfield Substation from two directions.  These improvements will both increase the security of electric supply to Connecticut customers, and provide them with better access to power sources outside the state, which may include lower cost, low-emission, and renewable sources.  CL&P Ex. 1 (Application, Vol. 1, p. ES-2) 
23. The projects will also increase the capability of the Connecticut system to import power across its interface with Rhode Island, Massachusetts, and New York, by approximately 200 MW - 300 MW.  This improvement will provide both reliability and economic benefits.  CL&P Ex. 1 (Application, Vol. 1, p. F-28); CL&P Ex. 15 (Scarfone, pp. 31, 32); (Tr. 7/9/09, p. 67, Carberry); See, PFOF Section G (LEI). 

24. Finally, the GSRP and MMP improvements will also advance a comprehensive regional plan, known as the New England East – West Solution (NEEWS), for improving electric transmission in New England, through extensive coordinated improvements in Connecticut, Massachusetts, and Rhode Island. CL&P Ex. 1 (Application, Vol. 1, p. ES-1) 

B.
SUMMARY OF PROJECT CONFORMITY WITH PROCEDURAL REQUIREMENTS AND CONSULTATIONS

B.1
Pre-Application Procedural Requirements
25. Pursuant to CGS §16-50l(e), more than 60 days before filing its Application, CL&P consulted with the Chief Elected Official for the Towns of Bloomfield, East Granby, Enfield, Granby, Manchester, Simsbury, Somers, South Windsor, and Suffield.  CL&P began its consultations with town officials in 2007.  CL&P      Ex. 15  (Newland / Carberry, pp. 61, 62)  On June 16, 2008, CL&P made a formal Municipal Consultation Filing with these towns, by providing to them copies of technical reports concerning the public need, the site selection process and the environmental effects of the proposed projects. CL&P Ex. 1 (Application, Vol. 1); CL&P Ex. 15 (Carberry / Newland, p. 62) 

26. On June 16, 2008, CL&P further provided to the Connecticut Energy Advisory Board (CEAB) the same information furnished to the towns as required by CGS § 16-50l(e). CL&P Bulk Filing #2 (Municipal Consultation Information); (Tr. 11/4/09, p. 27, Peaco); CL&P Ex. 5 (Response to OCC-01-013).  In addition, CL&P provided to the CEAB extensive further information concerning its proposed project from June 16, 2008 through December 19, 2008. CL&P Ex. 5 (Response to OCC-01-013); (Tr. 11/4/09, p. 28, Hahn).
B.2
The Application and Post-Application Procedures
27. The Applicant provided service and notice of the application in accordance with CGS § 16-50l(b).  This included, but was not limited to, notice to municipalities within 2,500 feet of the proposed facilities, and municipalities affected by the potential alternate route; published notice in The Hartford Courant and The Journal Inquirer on October 8 and 10, 2008; and a distinct notice describing the proposed construction of a high voltage electric transmission line inserted within the bill of each CL&P customer in each municipality where the proposed facilities would be located including Bloomfield, East Granby, Enfield, Manchester and Suffield.  CL&P Ex. 1 (Application, Vol. 1, Sections IV-VIII, p. 4 to 7); CL&P Ex. 2
28. Pursuant to CGS § 16-50l(b), landowners abutting the North Bloomfield Substation were provided with individual notice by the Applicant.  Also, community organizations and water companies were provided notice in 
accordance with the Council’s Application Guides for Terrestrial Electric Transmission Line Facilities.  CL&P Ex. 1 (Application, Vol. 1, Sections V and VIII, pp. 5 to 7 ); CL&P Ex. 2
29. Pursuant to CGS § 16-50m, the Council, after giving due notice thereof, held public hearings for citizen input on June 9, 2009, beginning at 6:30 p.m., at The East Granby Community Center, East Granby on June 11, 2009, beginning at 6:30 p.m., at the Suffield High School Auditorium, Suffield (Suffield Transcript) [Southern Route Alternative]; on June 16, 2009, beginning at 6:30 p.m., at The Lincoln Center Hearing Room, Manchester (Manchester Transcript) [Manchester Substation to Meekville Junction]; and on June 25, 2009, beginning at 6:30 p.m., at the Lincoln Middle School Auditorium, Meriden [Meriden Power Project].  (Record)   
30. The Council held public evidentiary hearings on July 21, 22, 28 and 29, 2009, August 13, 2009; September 2 and 22, 2009; October 21, 22, 27 and 28, 2009; and November 4 and 5, 2009.  The September 22, 2009 hearing was a joint hearing with the Massachusetts EFSB, and was held at the Crowne Plaza Hotel in Enfield, Connecticut.  All other hearings were held at the Institute of Technology and Business Development, Central Connecticut State University, New Britain.  (Record)   
31. The Council and its staff conducted formal public field reviews as follows: of the proposed North Bloomfield to Agawam route of the GSRP on June 9, 2009 (Bloomfield, East Granby and Suffield); the Connecticut portion of the Southern Route Alternative on June 11, 2009 (Suffield and Enfield); and the MMP on June 16, 2009.  (Record)  
32. Parties and Intervenors to these proceedings include the Applicant; NRG Energy, Inc.; Attorney General Richard Blumenthal; the Town of East Granby; the Town of Suffield; the Independent System Operator, New England Inc. (ISO-NE); the Office of Consumer Counsel (OCC); Ice Energy, Inc., the Town of Enfield; the City of Meriden; The United Illuminating Company, The Connecticut Energy Advisory Board; Connecticut Department of Transportation (CDOT); Farmington River Watershed Association, Citizens Against Overhead Power Line Construction (CAOPLC); and Massachusetts Municipal Wholesale Electric Company.  (Record) 
B.3
State Agency Comments
33. Pursuant to CGS §16-50j (h), the following state agencies were requested to submit written comments regarding the proposed facility; Department of Environmental Protection (DEP), Department of Agriculture (DOA), Department of Public Health (DPH), Council on Environmental Quality (CEQ), Department 
of Public Utility Control (DPUC), Office of Policy and Management (OPM), Department of Economic and Community Development (DECD), and CDOT.  Responses were received from DEP and DPH.  (Record)  
C.
DETAILED TECHNICAL DESCRIPTION OF THE PROPOSED TRANSMISSION LINE ROUTE AND FACILITIES PROPOSED IN THE APPLICATION

C.1
TRANSMISSION LINE ROUTE PROPOSED IN THE APPLICATION
34. The Connecticut portion of the North Bloomfield to Agawam 345-kV Line Route will not have a fixed address, but will be located along an existing ROW between the North Bloomfield Substation and the Connecticut / Massachusetts state border, passing through portions of the Towns of Bloomfield, East Granby, and Suffield.  CL&P Ex. 1 (Application, Vol. 1, pp. ES-5, ES-6)
35. The location of the North Bloomfield Substation is Hoskins and Tariffville Roads, Bloomfield, Connecticut.  CL&P Ex. 1 (Application, Vol. 1, p. ES-5)
36. The Connecticut portion of the new 345-kV line, which would be approximately 12 miles long, would be predominantly within an existing ROW.  For a distance of approximately 1,000 feet between Phelps Road and Mountain Road in Suffield, and for a distance of approximately 400 feet east of Ratley Road in Suffield, widening of the ROW by approximately an additional 100 feet would be required.  CL&P Ex. 1 (Application, Vol. 1, p. E-5, Fig. E-2, p. O-24.)
37. The Connecticut portion of the new 345-kV line will extend approximately 12 miles from the North Bloomfield Substation in the Town of Bloomfield, through the towns of East Granby and Suffield, before interconnecting to WMECO’s facilities at the Connecticut – Massachusetts border.  CL&P Ex. 1 (Application, Vol. 1, pp. H-31 to H-35, L-3; Vol. 9 and 11); CL&P Ex. 15 (Mango, p. 11)
38. The new 345-kV line will be collocated on existing CL&P ROWs, which are presently occupied by 115-kV lines and, in some locations, a 23-kV distribution line.  The land within the ROW consists principally of scrub-shrub vegetation, consistent with utility use, and forested areas.  The primary land uses adjacent to the existing ROW consist of forested land, residential areas, and agricultural lands.  CL&P Ex. 1 (Application, Vol. 1, pp. H-31 to H-35, L-34 to L-35; Vol. 9 and 11); CL&P Ex. 15 (Mango, p. 11)
39. Except for an additional 3.2 acres of easements that would be acquired from private landowners along two segments of the ROW in the Town of Suffield (i.e., between Phelps Road and Mountain Road, and east of Ratley Road), the Connecticut portion of the GSRP will be aligned within existing CL&P ROWs that have been partially occupied by power lines for approximately 80 years or on CL&P fee-owned property.  CL&P Ex. 1 (Application, Vol. 1, p. H-31; Vol. 9, 11); CL&P Ex. 15 (Mango, pp. 12, 32)
40. The 3.2 acres of easement to be acquired represents only 2% of the approximately 145 acres that would be affected by the development of the new 345-kV transmission line along the existing CL&P ROWs.  CL&P Ex. 1 (Application, Vol. 1, pp. N-40 to N-41); CL&P Ex. 15 (Mango, p. 32)
41. Approximately 4.3 miles (36%) of the new 345-kV transmission line ROW will extend across properties owned in fee by CL&P. CL&P Ex. 1 (Application, Vol. 9, 11)
C.1.1
Existing Conditions Along Proposed Route
42. The Connecticut portion of the North Bloomfield to Agawam Line consists of two different configurations of transmission lines currently on the ROW.  These different configurations are referred to as Cross Section 1 and Cross Section 2.  CL&P Ex. 1 (Application, Vol. 1, p. O-16)
43. Cross-Section No. 1 (also referred to as XS-1) is the section of the ROW between North Bloomfield and Granby Junction.  This section is 4.7 miles long and is typically 385 feet wide.  Currently on this section of the ROW are:

· a line of lattice-steel towers typically 75 to 95 feet high that support two 115-kV circuits (circuits #1821/1836); 
· a 23-kV line on wood poles; and

· a 115-kV line (circuit #1768) on a line of wood-pole H-frames typically 60 feet high.  
CL&P Ex. 1 (Application, Vol. 1, p. O-16)

44. Cross-Section No. 2 (also referred to as XS-2) is the section of the ROW between Granby Junction and the Connecticut/Massachusetts border.  It is 7.2 miles long and is typically 305 feet wide.  The 75- to 95-foot high double-circuit lattice-steel towers supporting the 115-kV circuits #1821 and #1836 continue along this section of the ROW.  There are no other lines on this section of the ROW.  CL&P Ex. 1 (Application, Vol. 1, p. O-20)
45. The baseline design for the new 345-kV transmission line (to be known as circuit #3216) would be supported on steel- or wood-pole H-frame structures typically 90 feet high and centered 75 feet to the east of the double-circuit 115-kV line, which will be de-energized. CL&P Ex. 1 (Application, Vol. 1, p. O-19)
46. The new 345-kV transmission line will be constructed to the east of the existing lattice-steel tower line that now supports 115-kV circuits #1821 and #1826.  In the base design configuration, the conductors of these two circuits would be bundled together as a “split-phase” line and subsequently operated as a section of a new #1768 circuit between the South Agawam Switching Station and Southwick Substation.  The bundled circuit section would be connected at Granby Junction to an existing circuit #1768 segment to Southwick Substation.  The base design for the new 345-kV line along this section of the ROW is the same as that to be employed on XS-1 – using steel – or wood-pole H-frame structures centered 75 feet to the east of the existing lattice towers.  CL&P Ex. 1 (Application, Vol. 1, p. O-24)
C.1.2
CL&P’s Transmission Facilities Proposed in the Application

47. Development of the Connecticut GSRP line in an overhead configuration within the existing transmission line ROW between North Bloomfield Substation and the Connecticut/Massachusetts state border is the alternative that would best meet the specified routing objectives and criteria.  CL&P Ex. 1 (Application, Vol. 1, p. H-26)
48. To assess potential visual changes as a result of the new 345-kV transmission line, CL&P prepared Plan and Profile drawings of the ROW, as well as representative photographs of the existing ROW and photosimulations of the proposed ROW configuration.  In addition, CL&P commissioned Truescape, a company with expertise in preparing computer simulations, to prepare animated simulations and still photographic simulations of the post-construction transmission lines.  Truescape prepared separate simulations of the base H-frame line design with horizontally-configured conductors and of the BMP-recommended design consisting of steel monopoles supporting conductors arranged in a delta configuration, with a typical structure height of 110 feet.  CL&P Ex. 1 (Application, Vol. 8, 10); CL&P Ex. 15 (Carberry / Newland, pp. 14-15); CL&P Ex. 15 (Mango, p. 34); (Tr. 7/28/09, pp. 133-134, Coggan)
49. The baseline design calls for steel- or wood-pole H frame structures, typically 90 feet high and centered to the east of the existing 115-kV double-circuit lattice-steel tower line, which is on the western side of the ROW.  The two sections of ROW, as they would appear after construction of the new 345-kV line with this design, are shown in cross section on the right hand side of Figures O-3 and O-5 of the Application.  CL&P Ex. 1 (Application, Vol. 1, pp. O-16 to O-22) 
50. The BMP design calls for the new 345-kV line to be supported by a line of steel monopoles, averaging 110 feet high, with the conductors arranged in a “delta”, or triangular configuration.  This design is recommended for the “BMP focus area” between existing line structures 3191 and 3221.  This section of ROW is approximately 3.2 miles long, and extends from the location where Country Club Lane in East Granby comes closest to the ROW crossing of Phelps Road in Suffield.  This section of ROW, as it would appear with a new line of 110-foot-high delta-configured monopoles, is shown in cross section on the right-hand side of Figure O-7 in the Application.  CL&P Ex. 1 (Application, Vol. 1, pp. O-24 to O-27) 
C.1.3
North Bloomfield Substation

51. CL&P’s North Bloomfield Substation, which is located in the northwestern portion of the Town of Bloomfield adjacent to Hoskins and Tarriffville Roads, was developed in the 1950s and expanded in 1978.  The existing substation footprint encompasses approximately 7 acres, within CL&P’s 34-acre fee-owned property.  CL&P also owns property to the west of the site, west of Hoskins Road.  Existing CL&P overhead transmission lines extend into the substation from the north, south, west, and east.  CL&P  Ex. 1 (Application, Vol. 1, pp. N-47 to N-49; Vol. 9, 11); CL&P Ex. 15  (Mango, pp. 17-18)

52. New facilities to be installed at the North Bloomfield Substation will include three new single-phase 345/115-kV, 200-MVA autotransformers and new 345-kV circuit breakers and associated switches and bus work to create two complete breaker-and-a-half bays.  Reconfiguration, improvement, and replacements of the existing 345-kV and some 115-kV equipment will also be required.  The substation yard will be expanded to accommodate this new equipment and to provide room for a new 345-kV line position anticipated to be required in the future when the 345-kV system is extended from the North Bloomfield Substation to the west.  In order to accommodate the new facilities, the existing fenced area will be extended to encompass an additional 2.7 acres, after which the footprint of the substation will be approximately 9.7 acres, contained within the 34-acre site owned by CL&P.  CL&P Ex. 1 (Application, Vol. 1, p. I-13); CL&P Ex. 15 (Carberry / Newland, p. 9)
53. In Connecticut, the required substation improvements associated with the new 345-kV line would consist of installing a 345-kV switchyard and a 345- to 115-kV, 600-Megavolt Ampere (MVA) autotransformer in the North Bloomfield Substation.  CL&P Ex. 1 (Application, Vol. 1, p. E-2) 
54. The modifications to the North Bloomfield Substation will require the development of an additional 2.7 acres of CL&P’s fee-owned property, generally to the southeast and southwest of the present substation footprint.  Upon completion, the expanded substation will occupy approximately 9.7 acres, leaving 72% of the 34-acre property undeveloped.  CL&P Ex. 1 (Application, Vol. 1, pp. N-47 to N-49; Vol. 9, 11); CL&P Ex. 15 (Mango, pp. 17-18); (Tr. 7/29/09, p. 119, Mango)
C.2
THE PROPOSED MMP FACILITIES

55. The width of the existing ROW between Manchester Substation and Meekville Junction where the proposed MMP reconstruction would take place varies, but is generally 350 feet, and is typically sufficient to install a new 115-kV overhead line in between the two existing double-circuit transmission lines.  For a distance of approximately 120 feet on one parcel, starting at the Tolland Turnpike and heading north, widening of the ROW by approximately 20 feet would be necessary, requiring additional easements totaling approximately 2,400 square feet.  CL&P Ex. 1 (Application, Vol. 1, pp. E-8, I-6, I-10)
56. Currently, there are two double-circuit lines on the ROW.  Along the western portion of the ROW, there is an existing line of lattice-steel towers, typically 105 feet high, which supports two 115-kV circuits.  Toward the easterly side of the ROW, there is a line of lattice-steel towers that support a 115-kV circuit and a 345-kV circuit, which range between 120 and 195 feet in height, with an average height of 155 feet.  Over some of the route, in between these two lines of double-circuit towers, there is a line of wood poles supporting a distribution circuit.  The scope of the MMP work would include erecting a new line of steel monopoles, approximately 155 feet high, to support bundled 1,590-kcmil ACSR conductors that will be used to replace a 2.2-mile section of the 115-kV circuit on the common 115-kV / 345-kV structures, and making other adjustments to the facilities on the ROW necessary to enable that construction.  CL&P Ex. 15 (Carberry / Newland, p. 56); CL&P Ex. 1 (Application, Vol. 1, pp. O-49, O-55, Fig. O-18, p. O-51)
57. The existing 345-kV line, using bundled 954,000-circular mil ACSR conductors, would be left in place on the existing double-circuit structures, so that each circuit would then be supported on independent transmission structures.  CL&P Ex. 1 (Application, Vol. 1, p. E-8, Fig. E-4, pp. E-10, I-5, ES-21) 
58. The distribution line will be relocated within the ROW, primarily to a location between the proposed line and the line of existing 115-kV double-circuit towers that is on the westerly side of the ROW.  Most likely, three of the 115-kV double-circuit towers will also have to be relocated within the ROW, in the vicinity of their current locations, to make room for the new transmission line.  CL&P Ex. 1 (Application, Vol. 1, pp. I-6, O-64); CL&P Ex. 15 (Carberry / Newland, pp. 56, 57)
59. The replacement 115-kV line would use bundled 1,590-kcmil ACSR conductors, which would provide approximately 680 MVA of summer normal line capacity at 115 kV.  Electric field intensity on the surface of conductors for 115-kV transmission lines typically does not produce significant levels of corona.  The rebuilt line would be designed for nominal 345-kV operation but would operate initially at nominal 115 kV.  Constructing the line so that it could be operated at 345 kV will allow for system upgrades including replacing the existing three terminal 345-kV circuit with a set of two-terminal circuits when needed in the future.  CL&P Ex. 1 (Application, Vol. 1, p. I-10)
60. For the overhead line conductor and wire installations, approximately 4 pulling sites for MMP would be established along the ROW.  These sites are typically 50 to 75 feet wide and 100 to 200 feet long, and are usually located in the ROW.  The selection of the conductor pulling site would be determined when the final line design is completed.  CL&P Ex. 1 (Application, Vol. 1, p. J-13)
61. The public roads that may provide the access to the transmission line ROW for the MMP baseline design are Olcott Street, Thrall Road, Middle Turnpike, I-84/I-291 Interchange, Tolland Turnpike, Middle Road and Burnham Street, all in Manchester.  CL&P Ex. 1 (Application, Vol. 1, p. J-10, Table J.3, p. J-12)
62. Pursuant to the Council’s BMPs, CL&P has identified an alternate configuration for the MMP that would provide reduced MF.  CL&P Ex. 1 (Application, Vol. 1, p. O-56) See, PFOF Section L.4, infra.
C.3
THE SOUTHERN ROUTE ALTERNATIVE GSRP FACILITIES FOR WHICH CL&P SEEKS CONTINGENT APPROVAL

63. As required by the regulations of the Massachusetts EFSB, WMECO has presented to the EFSB an alternative route for the Massachusetts portion of the proposed 345-kV Ludlow to Agawam 345-kV transmission line that is “geographically distinct” from its proposed route.  Two short segments of that alternative route extend into north-central Connecticut.  CL&P Ex. 1 (Application, Vol. 1, p. E-1); CL&P Ex. 15 ( Carberry / Newland, p. 17) 
64. Although this alternative, referred to as the Massachusetts Southern Route Alternative (SRA), is not WMECO’s preferred alignment for the proposed 345-kV line, it is possible that the EFSB could nonetheless approve it. Therefore, CL&P presented the 5.4-mile Connecticut portion of this alignment to the Council, and CL&P is seeking contingent approval by the Council of the Connecticut portion of the Southern Route so that CL&P may proceed with that route, if the EFSB approves it.  In that event, CL&P will provide full details of the route in the Development and Management (D&M) Plan, which must be approved by the Council. CL&P Ex. 1 (Application, Vol. 1, p. E-1); CL&P Ex. 15 (Carberry / Newland, pp. 19, 20). 
65. The Connecticut portion of the SRA would be approximately 5.4 miles long.  This route would cross the Massachusetts border into Connecticut in Suffield, traverse Suffield for approximately 1.1 miles, cross the Connecticut River back into Massachusetts for approximately 0.5 miles, and then cross back into Connecticut again in Enfield, where it would continue east for approximately 4.3 miles before crossing back into Massachusetts to continue on to the Ludlow Substation.  CL&P Ex. 1 (Application, Vol. 1, p. E-5, Fig. E-3, p. E-8); CL&P Ex. 15 (Carberry / Newland, p. 18)
66. In Connecticut, the ROW width is 280 to 300 feet and occupied by a 115-kV wood-pole H-frame line, circuit #1858.  The layouts of this existing line configuration in cross-sections (XS-S05 and XS-S07) of this route are shown in Figures O-12, and O-13, respectively, of CL&P’s Application.  CL&P Ex. 1 (Application, Vol. 1, p. O-38, Fig. O-12, p. O-39 and Fig. O-13, p. O-41).
67. Existing transmission line facilities occupying the ROW consist of wood-pole    H-frame structures typically 60 feet in height that support one 115-kV circuit. The Connecticut River crossing structure in Suffield is much taller, approximately 215 feet in height.  CL&P Ex. 1 (Application, Vol. 1, p. I-7)
68. The base design for the new 345-kV line would be steel or wood-pole H-frame structures, typically 90 feet tall, supporting 1,590-kcmil ACSR conductors, two per phase which would be protected by an Optical Ground Wire cable and a second 19 No. 10 Alumoweld shield wire as required.  CL&P Ex. 1 (Application, Vol. 1, p. I-7); CL&P Ex. 15 (Carberry / Newland, p. 18)
69. The existing line and its wood-pole H-frame structures would remain. The existing ROW width is sufficient for a new 345-kV overhead line. New line-structure placement would typically be near the existing structure locations.  Of the 300 feet of existing ROW, approximately 110 feet are currently being maintained for the existing transmission facilities.  With the addition of the new 345-kV line, approximately 205 feet would be maintained.  The remainder of the ROW (approximately 95 feet) would not be affected.  CL&P Ex. 1 (Application, Vol. 1, p. I-7)
70. The SRA baseline design would use the bundled 1,590-kcmil ACSR conductors in a configuration designed for use at 345 kV.  CL&P Ex. 1 (Application, Vol. 1, p. I-10)  
71. As required by the Council’s BMPs, CL&P has presented to the Council an alternative “BMP” line design that would lower MF in a “BMP focus area” for 3.7 miles of the 4.4 mile segment in Enfield.  CL&P Ex. 5 (Response to CSC-02-049); CL&P Ex. 15 (Carberry / Newland, p. 18); See, PFOF Section L.3, infra.)
D.
PROJECT AREA

72. The project “study area” includes the greater Springfield area and north-central Connecticut.  Greater Springfield includes the City of Springfield and extends west to Blandford, south to the Connecticut border, north to Amherst, and easterly to Ludlow.  WMECO serves the major portion of the load in this area.  Other municipals/utilities that serve load in this area from their own substations are Holyoke Gas & Electric, Chicopee Electric Light, Westfield Gas & Electric, South Hadley Electric, and National Grid.  CL&P Ex. 1 (Application, Vol. 1,      p. F-20)
73. For this study area, the City of Springfield and surrounding suburbs represents a significant portion of the load.  The City of Springfield is a major urban industrial center of metropolitan status at the junction of regional routes between Boston and New York.  It is located in southwestern Massachusetts, bordered by Agawam and West Springfield on the west, Chicopee and Ludlow on the north, Wilbraham on the east, and Longmeadow and East Longmeadow on the south.  Springfield is 89 miles west of Boston; 25 miles from Hartford, Connecticut; and 134 miles from New York City.  CL&P Ex. 1 (Application, Vol. 1, p. F-20)

74. The north-central Connecticut study area borders the Greater Springfield area on its south and extends to the City of Harford and its surrounding suburbs.  Hartford is the capital of the State and, after the Boston area, the second largest urban center in Southern New England.  Connecticut towns in this study area include Manchester, East Hartford, Hartford, West Hartford, Avon, South Windsor, Windsor, Bloomfield, Simsbury, East Windsor, Windsor Locks, East Granby, Enfield, Suffield, and Granby.  CL&P Ex. 1 (Application, Vol. 1, p. F-20)
75. Although the GSRP bears the name of “Greater Springfield,” it necessarily addresses reliability issues in Connecticut.  The flow of electricity does not respect state borders.  Since key transmission lines in the system serving Greater Springfield terminate at substations in Connecticut, the resolution of the Springfield area problems necessarily involves improvements to portions of the electric grid in Connecticut as well.  At the same time, the necessity of resolving these Springfield area problems offers an opportunity for reinforcing the reliability of electric supply to north-central Connecticut and to provide needed improvement in the power-transfer capacity between Massachusetts and Connecticut.  CL&P Ex. 1 (Application, Vol. 1, pp. F-20 to F-21)
76. The study area is depicted in the following Figure, which appears in the Record as Exhibit AWS-2 to CL&P Ex. 15 (Scarfone):
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E.
NEED FOR EXPANSION OF THE ELECTRIC POWER GRID
E.1
HISTORY OF TRANSMISSION RELIABILITY PLANNING IN NEW ENGLAND

E.1.1
Early Development

77. New England’s transmission system was built over several decades by regulated utilities that were vertically integrated – that is, they planned, owned and operated electric generation, transmission, and distribution facilities.  Interconnections between adjoining utilities and neighboring regions existed and were used to maintain reliability and to share excess generation.  However, the utilities were not required to allow other utilities to transport electricity over their transmission systems.  CL&P Ex. 1 (Application, Vol. 1, p. F-1)
78. Accordingly, each electric utility planned, built and operated generating facilities and transmission infrastructure to complement each other within a single service territory.  Moreover, electricity was viewed as a “bundled service” and not as a market commodity subject to trading over the transmission infrastructure.  Regulators in each state approved generation and transmission infrastructure and set rates.  CL&P Ex. 1 (Application, Vol. 1, p. F-1)
79. During the 1960s, New England’s electric utilities, including CL&P, developed a long-term plan for a transmission grid that initially centered on integrating the dispatch of electricity from eleven strategically located large generating stations that could deliver large blocks of power to loads within and between the New England states.  The plan was called the “BIG 11 POWERLOOP,” and provided the “backbone” of an integrated New England electric utility system, extending from central Maine to south-central Connecticut.  CL&P Ex. 1 (Application, Vol. 1, p. F-1)
80. The Northeast Blackout of 1965 highlighted the need for such operational coordination between the region’s utility companies, and also prompted creation of the Northeast Power Coordinating Council (NPCC) in January, 1966.  NPCC was a voluntary international electric Regional Reliability Council formed by the utilities in the six New England States, Ontario, Quebec, and the Maritime Provinces of Canada.  NPCC established a number of fundamental criteria documents that define the planning, design and operating principles that each participant electric utility company must follow to assure a reliable interconnected power system.  CL&P Ex. 1 (Application, Vol. 1, pp. F-1, F-2)
81. In June, 1968 the North American Electric Reliability Council (NERC) was formed and thereafter established voluntary reliability and operating performance standards for the electric power grid in North America.
  CL&P Ex. 1 (Application, Vol. 1, p. F-2)
82. In 1971, the New England utilities formed the New England Power Pool (NEPOOL) as a voluntary organization to direct the minute-to-minute operation of the region’s power grid to match supply and demand reliably and economically as well as to institute planning and operating reliability standards and requirements.  CL&P Ex. 1 (Application, Vol. 1, p. F-2)
E.1.2

Restructuring
83. The electricity industry began undergoing a substantial change when the Energy Policy Act of 1992 created open transmission access by mandating that all utilities allow other generators the use of their lines.  Then, in 1996, Federal Energy Regulatory Commission (FERC), by its Orders 888 and 889, further encouraged competition in the wholesale power market by requiring owners of transmission facilities to provide access on request and on a fair and nondiscriminatory basis. CL&P Ex. 1 (Application, Vol. 1, p. F-2)
84. Within a decade, every state in New England except Vermont enacted legislation to “restructure” retail electricity markets.  Under restructuring, most public utilities were either required or strongly encouraged to sell their generating plants to companies that would operate them in a competitive marketplace.  (Utilities remained regulated and responsible for transmission and local distribution service.)  Regulatory jurisdiction over transmission was split between the FERC, with rate setting authority, and state agencies, with responsibility for siting new infrastructure.  Restructuring also profoundly changed the operational demands and management requirements of the electric power grid – as the “patch work” system had to function seamlessly across the region as well as with other regions. CL&P Ex. 1 (Application, Vol. 1, pp. F-2, F-3)
E.1.3

Independent System Operators (ISOs) 
85. Independent System Operators (ISOs) were created under FERC oversight to implement and administer the competitive, wholesale marketplace to ensure fair and open access as well as reliable operation of the region’s transmission system.  In 1997, NEPOOL transferred the day-to-day operation and management of the New England bulk transmission system and generation facilities to ISO New England (ISO-NE).  ISO-NE is a not-for-profit corporation that is responsible for operating New England’s bulk-power generation and transmission system, 
overseeing and administering the region’s wholesale electricity markets, and managing the regional bulk-power-system planning process.  CL&P Ex. 1 (Application, Vol. 1, p. F-3); ISO-NE Ex. 1 (pp. 7-8)
86. On February 1, 2005 – after a four-year development effort – FERC approved ISO-NE’s designation as a Regional Transmission Organization (RTO).  As an RTO, ISO-NE assumed broader authority for the day-to-day management of the region’s transmission system and a greater level of independence to effectively administer the competitive wholesale market.  ISO-NE has also been granted authority to conduct regional planning and to direct transmission owners to operate their facilities in a manner that maintains system reliability – including the requirement to upgrade existing transmission lines or build new ones to assure reliability.  CL&P Ex. 1 (Application, Vol. 1, p. F-3); ISO-NE Ex. 1 (p. 7)
E.1.4

Reliability Organizations
87. The August 2003 Eastern Electricity Blackout – involving portions of the mid-west, northeast and the Canadian Province of Ontario – affected 50 million people and emphasized that electric power grids (which have become increasingly interconnected as a result of technology and restructuring) are only as strong as their weakest links.  The blackout prompted federal legislation to make NERC’s voluntary reliability criteria mandatory and enforceable.  CL&P Ex. 1 (Application, Vol. 1, pp. F-3, F- 4)
88. The Energy Policy Act of 2005 authorized the creation of a self-regulatory “electric reliability organization” (ERO) to develop and enforce these standards.  In 2006, FERC approved NERC as that organization.  NERC is supervised by FERC and by Canadian governmental authorities.  Its criteria relate to the planning and operation of the bulk electricity system and cover areas such as: balancing consumer demand with generation supplies, emergency operations, cyber security, vegetation management, and disturbance reporting.  As of June 2007, U.S. utilities and other bulk electricity industry participants that violate reliability criteria requirements will face enforcement actions and fines of up to $1 million per day.  CL&P Ex. 1 (Application, Vol. 1, p. F-4)
E.1.5

Resource Adequacy and System Security
89. NERC’s definition of reliability encompasses two concepts:  adequacy and security.  Adequacy is defined as the “ability of the system to supply the aggregate electric power and energy requirements of the consumers at all times” while security is defined as “the ability of the system to withstand sudden disturbances”.  Adequacy implies that there are sufficient generation and transmission resources available to meet projected needs plus reserves for contingencies; security implies that the system will remain intact and stable even 
after planned or unplanned transmission facility outages, equipment failures, the loss or unavailability of generation resources.  CL&P Ex. 1 (Application, Vol. 1,  p. F-4)
90. The provision of resource adequacy within a service territory is no longer within the control of regulated public utilities.  Since restructuring, generation has been developed primarily by private entrepreneurs, and the location of the new plants within the region has been influenced by factors other than the location of load pockets, which include: site availability/costs, availability of fuel (typically natural gas), proximity of large bodies of water for cooling, and the cost of local labor.  CL&P Ex. 1 (Application, Vol. 1, p. F-4)
91. The system deficiencies that the GSRP seeks to address are transmission security deficiencies, rather than resource deficiencies.  They stem from the basic inadequacy of transmission facilities that are few in number, small in current-carrying capacity relative to load and largely consist of double-circuit 115-kV lines.  CL&P Ex. 1 (Application, Vol. 1, p. G-2)

92. As regulated providers of transmission services (a Transmission Owner, or TO), CL&P and its Massachusetts affiliate, WMECO, are obliged by binding tariff provisions to design and propose transmission improvements that will assure that the bulk power supply system complies with applicable mandatory reliability standards that govern transmission security.
  CL&P Ex. 1 (Application, Vol. 1,  p. F-5)

E.2

KEY TRANSMISSION PLANNING CONCEPTS

E.2.1
Contingency Planning

93. A key element of these reliability criteria is the consideration of “contingency” events wherein critical generation and/or transmission facilities are assumed to trip out of service or be unavailable.  A “contingency” is an unintentional event, usually involving the loss of one or more system elements, which affects the power system.  CL&P Ex. 1 (Application, Vol. 1, p. F-5)
94. If a generating unit or a transmission line is removed from service, increased power flows must immediately be carried on transmission lines that remain in service.  Thus, transmission capacity for an area must be designed not only to transmit the imported power required to offset anticipated generating deficits under normal conditions, but also to transmit that imported power reliably following specific contingencies that the system is required to withstand.  Otherwise, line flows could exceed emergency transmission line ratings and force the utility to disrupt service to large blocks of customers to prevent permanent damage to the electric system and an uncontrolled loss of additional load. CL&P Ex. 1 (Application, Vol. 1, p. F-6)
95. To evaluate compliance with applicable reliability criteria, planning contingencies are simulated on computer models developed to represent actual and future system conditions.  If the simulation shows that transmission lines will overload and/or voltage will not be maintained within acceptable limits under one or more of the contingencies for which the system must be designed, corrective action must be implemented in order to maintain the reliability of the electric grid. CL&P Ex. 1 (Application, Vol. 1, p. F-6)
96. The applicable planning criteria require that the transmission system have sufficient capacity “to integrate all resources and serve area loads” both when all system elements are available and in the event of the loss of a critical generator, transmission circuit, transformer, or certain other specified elements.  Moreover, once one of those critical elements is lost from service, the system must be capable of being adjusted within 30 minutes, such that it will continue to operate reliably in the event of a second contingency.  Planners use the terms “N-1” and “N-1-1” to designate the contingency conditions in which the system must be capable of reliable operation.  N-1 designates the state of the transmission system following the occurrence of a contingency.  N-1-1 designates the condition of the system following the occurrence of a contingency, assuming that one element is already out of service.  CL&P Ex. 1 (Application, Vol. 1, p. F-6)
97. Unplanned outages of generating units are common in the electric industry.  For example, when ISO-NE set a record for peak winter load on January 21, 2003, eight generating units in SWCT, with a total capacity of approximately 1,038 MWs, were unavailable due to problems associated with the extremely cold weather.  And for over 12 hours on June 30, 2008, Milford Power Units 1 and 2 tripped off line during a three-day-long forced outage of Millstone Unit 2, making about 1,470 MWs of Connecticut-based generation unavailable on a summer day.  In 1996, Connecticut suffered the unplanned loss of 3,200 MWs of nuclear generating capacity, some of it permanently.
  CL&P Ex. 1 (Application, Vol. 1,  pp. F-6, F-7)
98. Transmission line outages also occur.  For example, in November 2002, the Norwalk Harbor – Northport, New York submarine cable system went out of service as a result of damage caused by a boat anchor.  The cable system was out of service until June, 2003.  (The length of this outage reflects the difficulty of diagnosing and repairing damage in submarine and underground transmission systems.  Forced outages of overhead transmission lines are typically much shorter – often measured in hours and rarely more than a few days.)  CL&P Ex. 1 (Application, Vol. 1, p. F-7)

99. The reliability criteria seek to assure that the transmission system will survive contingencies even if they occur when the system is serving peak loads and is under stress.  Accordingly, the computer modeling of system performance must require the integrated system to serve loads that are forecasted by ISO-NE to occur in the future, including peak loads that would be expected only in the event of extreme weather; to accommodate intra-regional power transfers; and to operate while “reasonably stressed” by the unavailability of generation proximate to concentrations of load.  Requiring the transmission system to operate effectively under the stress caused by the unavailability of multiple generating units recognizes that units may be unavailable at any time for many reasons – such as economics, equipment failure, fuel supply and maintenance.  Also, environmental restrictions on fossil-fueled generating stations in Connecticut could affect continuous operation of certain generating units or result in their permanent closure.  CL&P Ex. 1 (Application, Vol. 1, p. F-5)
100. The power-flow modeling using stressed generation dispatches, forecasted peak loads, and design contingencies is meant to provide a test of the strength of  the system.  The system is not designed simply to withstand the specific events for which it is tested in the power-flow simulations.  Rather, the specific conditions and events in the power-flow simulation serve as a proxy for multiple other potential future events that can not be defined or predicted, but which the system should be able to survive.  (Tr. 10/27/09, pp. 210, 211, Mezzanotte);                     (Tr. 10/28/09, pp. 211, 212, Kowalski); (Tr. 10/21/09, pp. 60, 61, Chernick);        (Tr. 7/21/09, p. 67, Scarfone)
E.2.2
History of Transmission in the Study Area  

101. A ROW from North Bloomfield Substation to the Connecticut / Massachusetts state border was initially acquired in the early 1920s in order to build a double-circuit 69-kV line between the Agawam Substation of the Turners Falls Power and Electric Company and the South Meadow station of the Hartford Electric Light Company.  The initial ROW width in East Granby and Suffield, CT was 100 feet.  The purpose of this line was to coordinate hydroelectric generation in Massachusetts with thermal generation in Springfield and Hartford.  This pioneering interstate interconnection marked the formation of the Connecticut Valley Power Exchange, later to become CONVEX.  CL&P Ex. 43 (Response to CSC-03-005)

102. Sometime later, the North Bloomfield Substation was constructed in Bloomfield, CT, and in 1957 a 115-kV line was constructed to make another interconnection with the Massachusetts transmission system.  The existing 100-foot-wide ROW from North Bloomfield to Granby Junction was expanded on its west side to accommodate this new line.  CL&P Ex. 43 (Response to CSC-03-005)

103. In the late 1960s, a forecasted need to expand the 345-kV transmission system led CL&P to acquire additional ROW in East Granby and Suffield along the east side of the existing ROW.  CL&P Ex. 43 (Response to CSC-03-005)

104. In 1977, CL&P applied to the Council for a certificate for a new 345-kV line from Manchester Substation in Manchester to North Bloomfield Substation in Bloomfield.  That line was subsequently constructed only from Meekville Junction to North Bloomfield Substation and is in-service today (now with an intermediate termination at the Barbour Hill Substation in Windsor).  In its 1977 application, CL&P proposed the new line to remedy anticipated deficiencies in the northwestern Connecticut and southwestern Massachusetts 115-kV systems; and CL&P identified a long range plan to extend the proposed 345-kV Manchester to North Bloomfield circuit from North Bloomfield to the Agawam Substation along the existing unused ROW, and from there to the Ludlow Substation.  Council Administrative Notice Item 61 (Docket 11, Application, Vol. 1, pp. 8, 12, 13)

E.2.3
The SNETR Studies and the NEEWS Plan
105. More recently, the need for the GSRP, and that for the other NEEWS projects, was described in a report first issued in draft by ISO-NE in 2006, and ultimately published (in both complete form available to qualified ISO-NE participants and in redacted form available to the public) as Southern New England Transmission Reliability Report – Needs Analysis, January 2008 (Needs Analysis).  In the “public” version of the report, certain “Critical Energy Infrastructure Information” (CEII) has been redacted, in order to comply with FERC and ISO-NE security policies.  CL&P Ex. 1 (Application, Vol. 1, p. F-13)

106. In 2004, ISO-NE convened a working group (Working Group) to study a set of reliability problems in the southern New England transmission system which had been identified in ISO-NE’s 2003 Regional Transmission Expansion Plan, and which had been recognized as most probably inter-related.  Membership in the Working Group was open to all New England Transmission Owners.  The Working Group identified multiple inter-related problems with the southern New England transmission system and developed a long range plan to address these problems.  This plan was initially called the Southern New England Transmission Reliability Plan (SNETR), and later NEEWS.  It consists of four separate, but inter-related projects, one of which is the GSRP.  CL&P Ex. 15 (Scarfone, p. 3); ISO-NE Ex. 1 (p. 3)  

107. Northeast Utilities Service Company (NUSCO), a corporate affiliate of CL&P and WMECO, evaluated the “Options” identified by the Options Analysis for the Greater Springfield Reliability Project and determined that the project now proposed would provide the most system benefit, at the least cost, and with the fewest environmental effects.  CL&P Ex. 1 (Application, Vol. 1, p. F-14); CL&P Ex. 1 (Application, Vol. 5)
E.3
NEED FOR GSRP AND MMP

E.3.1
Summary of Need

108. The new high-capacity 345-kV loop through western Massachusetts and north-central Connecticut will relieve congestion on the 115-kV system that serves the Springfield area and will enable increased power transfers across the Connecticut Import interface.  Completion of the loop will have an effect analogous to completing a multi-lane circumferential highway that was previously constructed only part of the way around an urban area, leaving a large gap in the circumferential highway system that forced traffic to traverse congested city streets to gain access to the next section of highway.  The upgrading of Massachusetts 115-kV transmission circuits will provide a parallel path to the proposed 345-kV transmission circuit from the Ludlow to the Agawam and North Bloomfield Substations, and will solve the numerous problems on the underlying 115-kV loops in Springfield that arise when power flows must be redistributed in response to an interruption on a section of one of the loops.  CL&P Ex. 15 (Scarfone, p. 37)
109. The MMP enhances the reliability improvements of the GSRP by eliminating overloads that could occur as a result of a second contingency following the loss of the proposed new 345-kV North Bloomfield to Agawam circuit.  CL&P Ex. 1 (Application, Vol. 1, p. F-29); CL&P Ex. 15 (Scarfone, p. 38)

E.3.2
Studies Supporting Need for GSRP and MMP

110.  The GSRP is not proposed for the purpose of increasing Connecticut’s import capability.  The 200 - 300 MW increase in that capability that it will yield is in the nature of a side or fringe benefit.  (Tr. 7/29/09, p. 165, Carberry; Tr. 10/27/09, p. 114, Kowalski; p. 165, Mezzanotte)

111. However, the Projects are needed to eliminate conditions that impair the ability of the transmission system to consistently maintain its established existing import capability of 2500 MW.   Today, the Connecticut system is capable of importing 2500 MW except under problematic conditions in the Springfield area. Connecticut is dependent on specific generation west of Springfield in order to maintain that 2500 MW capability.  When that generation is on and available, then Connecticut can import 2500 megawatts reliably.  However, if the generation becomes unavailable, then the 115-kV lines in Springfield get very heavily loaded, such that the only option is to cut back severely 
on Connecticut’s ability to import power. The unavailability of this generation cuts back Connecticut’s import capability from about 2500 MW to as little as 300 MW and even less under some conditions.  Indeed, in some conditions, Connecticut would actually have to export power to relieve the loading in the Springfield area when that generation is unavailable.      (Tr. 12/27/09, p. 124-130, Kowalski; Tr. 10/28/09, pp. 185, 186, Kowalski)
112. The Working Group studies that defined a need for GSRP and the other NEEWS projects were based on power-flow simulations using future loads forecast by ISO-NE in its 2005 Capacity, Energy, Loads and Transmission (CELT) Report, and the solutions were modeled assuming that all of the NEEWS projects were built.  Shortly before filing the Application in this Docket, CL&P updated those analyses by: (i) modeling the impact of the proposed GSRP and MMP by themselves – without the two future Connecticut NEEWS projects (the Interstate Reliability Project and the Central Connecticut Reliability Project); and (ii) using ISO-NE’s CELT forecast data.  The results of this updated Needs Analysis (the 2008 Needs Analysis) were presented in the Application. CL&P Ex. 1 (Application, Vol. 1, Section F, CEII Appendix); CL&P Ex. 15 (Scarfone p. 5)

113. After submitting the Application, CL&P performed yet another updated need analysis for GSRP as a stand-alone project.  This most recent analysis (the “2009 Addendum”) takes into account the forecasted loads in ISO-NE’s 2009 CELT Report; relevant new resources that cleared the second ISO-NE forward capacity auction (FCA) held in December, 2008; and includes new and proposed resources for which  procurement contracts have been ordered by the DPUC.  CL&P Ex. 5 (Response to OCC-01-009-SP01, attached “2009 Addendum Report”); CL&P Ex. 15 (Scarfone pp. 4-21)

114. The Needs Analysis performed by the Working Group, the 2008 Study and the 2009 Addendum together establish numerous reliability deficiencies in the greater Springfield / north-central Connecticut transmission system, including:

· In high load conditions, if certain local generators in the Springfield area are not operating or have not been dispatched, the Springfield area transmission system and the regional bulk power system that connects western Massachusetts and north-central Connecticut are at risk of thermal overloads and voltage collapse that could lead to extended blackouts.  This risk is compounded by transfers of electric power into Connecticut.  CL&P Ex. 15 (Scarfone, p.25); ISO-NE Ex. 1 (pp. 11-12)

· Many of the documented problems occur with loads at levels that have already been experienced.  Temporary strategies to maintain reliability, such as Reliability Must Run (RMR) contracts, which pay 
out-of-market compensation to assure that uneconomic generation will be available for reliability purposes, are therefore required.  CL&P    Ex. 15 (Scarfone, p. 26)

· In general, during peak-demand periods, power flows from the Ludlow Substation through multiple 115-kV circuits west to the Agawam Substation along parallel paths of an interior 115-kV loop and south around Springfield on an outer 115-kV loop to the South Agawam Switching Station.  From there, power flows north to the Agawam Substation or joins power flowing south from Agawam Substation into Connecticut. (2008 Study; 2009 Addendum); CL&P Ex. 15 (Scarfone, p. 30)  If one or more of these circuits are interrupted, power will automatically redistribute onto the other 115-kV transmission circuits and may cause thermal overloads and unacceptable low-voltage conditions in violation of national and regional standards and criteria. CL&P Ex. 15 (Scarfone, p. 30); ISO-NE Ex. 1 (p. 12)

· The impact of such contingencies is compounded by the fact that many of the 115-kV transmission circuits in the Springfield area share common support structures.  NERC reliability standards require that the simultaneous failure of both circuits supported by double-circuit towers be considered a single contingency event when power-flow studies are performed.  CL&P Ex. 15 (Scarfone, pp. 30-31); (2008 Study; 2009 Addendum); ISO-NE Ex. 1 (p. 12)

· During peak-demand periods, contingencies beyond western Massachusetts can cause redistribution of power flows through the Springfield area, overloading the 345-kV connection between the Ludlow Substation and the Barbour Hill Substation.  CL&P 

     Ex. 15 (Scarfone, p. 31); (2008 Study; 2009 Addendum)

E.3.3
Detailed Power Flow Results: the 2009 “Addendum” Study
115. The most recent power-flow simulation is the 2009 Addendum, which modeled the system assuming the 2014 90/10 peak load forecast by ISO-NE in its 2009 CELT Report, a range of generation dispatches including dispatches that subjected the system to stress, and a defined “contingency deck.”  The detailed results of that study, which have been provided to the Council and qualified docket participants, constitute Critical Energy Infrastructure Information and accordingly can not be provided in this public document.  Generally, that study demonstrated that under N-1 conditions:

· Power flows on the 115-kV overhead circuits between the Ludlow and the Agawam Substations in Massachusetts and the North Bloomfield Substation in Connecticut exceeded their 
emergency ratings following design contingencies during periods of applicable power transfers on the New England transmission system;
· Following certain design contingencies, system voltages fell to levels that could collapse the Springfield area 115-kV transmission network and potentially cascade outside of the area into north-central Connecticut;
· Following certain design contingencies, power-flows on the 115-kV underground cable circuits in the downtown Springfield, Massachusetts area between the East Springfield, Breckwood and West Springfield Substations exceeded their emergency ratings.  

CL&P Ex. 5 (Response to OCC-01-009-SP01, attached 2009 Addendum Report, at 6); ISO-NE Ex. 1 (p. 12)

116. This study further showed that under N-1-1 conditions:

· Power flows on the 115-kV overhead circuits between the Ludlow and Agawam Substations in Massachusetts and the North Bloomfield Substation in Connecticut exceeded their emergency ratings following the loss of a 345-kV or 115-kV transmission circuit element during periods of applicable power transfers on the New England transmission system;

· System voltages in the Springfield area fell below acceptable levels following the loss of 115-kV and 345-kV transmission circuit elements.  System voltages fell to levels that could collapse the Springfield area 115-kV transmission network and potentially cascade outside of the local area into north-central Connecticut;

· Power flow on the remaining Ludlow 345/115-kV autotransformer exceeded its emergency ratings following the loss of the other 345/115-kV Ludlow autotransformer; and

· Power flows on the 115-kV underground cable circuits in the downtown Springfield, Massachusetts area between the East Springfield, Breckwood and West Springfield Substations exceeded their emergency ratings following the loss of a single 115-kV transmission circuit.
CL&P Ex. 5 (Response to OCC-01-009-SP01, attached 2009 Addendum Report, p. 13)

117. The 2008 and 2009 power-flow simulations also modeled the system with the GSRP and MMP in place.  The results demonstrated that the proposed projects provide dramatic improvements in system performance and address the identified violations of reliability standards.  The transmission system after implementation of the proposed reinforcements was tested using a contingency deck that recognizes the new transmission elements. With one exception, no overloads or voltage violations result.  CL&P Ex. 5 (Response to OCC-01-009-SP01, attached 2009 Addendum Report, p. 25)

118. The one exception is an N-1-1 contingency.  This contingency will be eliminated by the construction of the anticipated future Central Connecticut Reliability Project.  If that project does not go forward for any reason, then NUSCO will design a local area transmission solution to address this contingency.  CL&P Ex. 5 (Response to OCC-01-009-SP01, attached 2009 Addendum Report, p. 25)

E.3.4
ISO-NE’s Evaluation of the Need for the GSRP and MMP

119. ISO-NE has determined that transmission reliability, the ability to supply the area’s load under all design contingency events, within all applicable equipment ratings, independent of specific local generation, and while maintaining the needs of the region, is a major concern for the Greater Springfield and north-central Connecticut systems.  ISO-NE Ex. 1 (p. 3)
120. ISO-NE has recognized three major areas of concern as to reliability in Springfield and Northern Connecticut adjacent to the Springfield areas, all of which are effectively served by the same transmission network.  Those problems include problems in Eastern Springfield serving load as well as operating generation in Eastern Springfield; problems in Western Springfield; and then problems with power flowing through Springfield on the underlying 115-kV system influenced by Springfield load, generation in Western Springfield and imports into Connecticut.  (Tr. 10/27/09, pp. 160, 161, Kowalski)

121. Low voltage is a concern at the consumer level because it can damage equipment and interfere with the proper operation of appliances and machinery, or at the transmission level, insufficient voltage can also cause unanticipated and undesirable protective equipment operation, voltage collapse and loss of load. ISO-NE Ex. 1 (p. 13)
122. ISO-NE concluded that the Projects will address the existing reliability issues by eliminating the thermal and voltage criteria violations and improving transfer capabilities and that the transmission upgrades will serve to ensure that the transmission system remains in compliance with NERC, the NPCC, and the ISO-NE reliability standards.  ISO-NE Ex. 1 (p. 14)

123. ISO-NE supports the Projects for the following reasons:  The new 345-kV line is needed to unload the 115-kV transmission system and increase power transfer capabilities between Massachusetts and Connecticut, will provide an alternative 345-kV source to the North Bloomfield Substation and establishes a new 345/115-kV hub west of the Connecticut River and north of the North Bloomfield Substation at the existing Agawam Substation, and MMP improves the reliability by eliminating a critical double-circuit contingency that creates overloads on a number of 115-kV underground cables in downtown Hartford.  ISO-NE              Ex. 1 (p. 16).  Importantly, ISO-NE has also determined that the Projects will also eliminate the dependence of the Connecticut import capability on the availability of specific local generation west of Springfield (Tr. 12/27/09, pp. 124-130, Kowalski); and will assist the development and siting of generation in the Springfield area.  At present, the transmission system in that area is too weak to accommodate significant generation additions such as the proposed addition to the MMWEC Stony Brook plant.  (Tr. 10/28/09, pp. 9-12, Mezzanotte)
124. In May, 2009, ISO-NE again re-evaluated the need for the GSRP and MMP in light of developments that had occurred since its initial evaluation, which was performed in 2005.  ISO adjusted its previous evaluation by considering the revised load CELT forecast for 2014 peak load - the earliest year that the project could now be based in service - as compared to the peak load assumed in its initial studies, and by considering the relevant additional resources that had been produced by the two Forward Capacity Auctions that had been held since 2005.  The result of this reassessment was that ISO-NE concluded that the GSRP is needed as soon as it can be put into service.  ISO-NE Ex. 3 (Supplemental Response to OCC-16) (Tr. 10/27/09, pp. 161, 162, Mezzanotte)
125. In October, 2009, ISO-NE issued its 2009 Regional System Plan, in which confirmed that the problems that will be addressed by the GSRP and MMP exist today.  Council Administrative Notice Item 50 (pp. 140-143).  The GSRP and MMP are needed to be in service as soon as they can be sited and built.             (Tr. 10/28/09, pp. 24, 25, Mezzanotte)
F.
COSTS AND SCHEDULE
F.1
COSTS OF PROPOSED AND CONTINGENTLY PROPOSED CONSTRUCTION
F.1.1
GSRP - Cost of Proposed Construction

126. The estimated cost of the GSRP is $714 million, assuming all overhead line construction and not including extra costs for BMP configurations.  That estimate includes “all-in” capital cost, escalated to future years of spending (assuming an in-service date of 2013).  CL&P Ex. 15 (Carberry / Newland, p. 16); CL&P Ex. 1 (Application, Vol. 1, pp. ES-31, I-15, I-16)
127. Approximately $133 million of that cost (less than 20%) is attributable to facilities in Connecticut.  The North Bloomfield Substation work is estimated to cost $92.08 million, or 69% of the $133 million Connecticut cost.  CL&P Ex. 15 (Carberry / Newland, p. 16); CL&P Ex. 1 (Application, Vol. 1, pp. ES-31, I-15,    I-16)

128. Adoption of CL&P’s recommendation that a delta monopole configuration be used in the BMP Focus Area would increase the cost of the Connecticut portion of the project by approximately $2.2 million.  CL&P Ex. 15 (Carberry / Newland, p. 42); See,  PFOF #137
F.1.2
MMP - Cost of Proposed Construction

129. The estimated cost of the MMP is $14 million dollars, in 2008 dollars, escalated to the year of spend.  CL&P Ex. 15 (Carberry / Newland, p. 55) CL&P Ex. 1, (Application, Vol. 1, p. ES-31) 
130. The proposed BMP configuration for MMP is a low-cost measure that will not add significantly to its cost. (See, PFOF #435)
F.1.3
GSRP - Cost of Contingently Proposed Construction

131. The choice of the SRA rather than the proposed Northern Route in Massachusetts would increase the overall project costs.  CL&P Ex. 1 (Application, Vol. 5, Ex. 4, Solution Report, p. 3-25, Table 3-28) (Tr. 9/22/09 pp. 40, 51, 93, 94, Carberry)

132. Since the choice between the Northern Route and the SRA for the Agawam to Ludlow section of the proposed 345-kV line construction will be made on a whole route basis, rather than on the cost of the facilities located in either state, CL&P has not presented a separate estimate of the capital cost of the portion of the SRA that would be located in Connecticut.  CL&P Ex. 1 (Application, Vol. 5, p. H-60)
133. However, CL&P has estimated that, with respect to the 3.7-mile BMP Focus Area in the Enfield section of the SRA, the capital cost of line construction using the Base Line H-Frame design would be approximately $11,714,000; and the cost of the recommended BMP Delta configuration would be approximately $15,067,000.  This difference of approximately $3.4 million would be within the Council’s 4% guideline.  CL&P Ex. 22 (Response to OCC-01-SP03)
F.1.4
Recovery of Costs

134. The baseline all-overhead construction for the 345-kV line is part of the most cost-effective solution for the Springfield area and north-central Connecticut reliability problems.  (Tr. 10/28/09, pp. 192-194, Rourke).  CL&P expects that if the all-overhead baseline construction were built, its entire cost should qualify for recovery through regional rates, such that Connecticut ratepayers would be responsible for 27% of the cost.  (Tr. 9/22/09, p. 66, Carberry)

135. The additional costs of incorporating BMP designs in overhead lines to reduce magnetic field levels are unlikely to be recovered through regional rates, but would most likely have to be recovered through local rates, such that Connecticut ratepayers would be responsible for the entire additional cost.  (Tr. 7/29/09, pp. 65, 79, Carberry) 
F.2
SCHEDULE
136. The GSRP and MMP are needed to be placed in service as soon as reasonably possible.  (Tr. 10/28/09, p. 25, Mezzanotte) 
F.2.1
GSRP

137. Construction on the GSRP is now expected to start in the 3rd quarter of 2010, assuming timely siting and permitting approvals, and to be completed and in-service in the fourth quarter of 2013.  CL&P Ex. 15 (Carberry / Newland, p. 16)

138. Selection of the SRA by the EFSB would likely delay that schedule and in-service date by 12 months, due to the delay required for additional design and permitting efforts. (Tr. 9/22/90, pp. 41, 83, Carberry) 

F.2.2
MMP

139. Construction on the MMP is also expected to start in the third quarter of 2010, assuming timely siting and permitting approvals. Construction is expected to be complete in 2011.  CL&P Ex. 15 (Carberry / Newland, p. 55)

G.
ECONOMIC BENEFITS 
140. The anticipated increase in transfer capability from the construction of the GSRP and MMP will allow ISO-NE to more efficiently and effectively operate the system and wholesale power market.  GSRP will thus create economic benefits for electricity consumers to supplement the reliability benefits for which it was designed.  CL&P Ex. 15 (Frayer, p. 7)

141. CL&P retained London Economics, Inc. (LEI) to estimate the economic benefits that are likely to accrue to New England electricity consumers as a result of the construction of the GSRP.  CL&P Ex. 15 (Frayer, pp. 7, 8)

142. The LEI team performing this work was lead by Julia Frayer, a highly qualified economist with extensive experience in economic analysis and simulation modeling of power markets, particularly including the New England power markets.  CL&P Ex. 15 (Frayer, pp. 7, 8); CL&P Ex. 16g (Resume of Julia Frayer)

143. Although the GSRP improvements are expected to have a useful life of 40 years or more, Ms. Frayer estimated its market benefits for only its first ten years in-service, due to the inherent uncertainty of attempting to model unknown conditions far into the future.  The effect of this choice was to recognize no value for benefits that will almost certainly accrue in some amount. This restriction of the estimated benefit period to ten years was one of many aspects of her study that rendered her estimate conservative.  CL&P Ex. 15 (Frayer, p. 10) (Tr. 8/13/09, pp. 241-243, Frayer; Tr. 9/2/09, p. 32, Frayer)

144. LEI estimated only economic benefits derived through the ISO-NE wholesale markets.  They did not analyze secondary and tertiary effects that GSRP may create through its impact on labor and other service markets, tax receipts, and the like, notwithstanding that it is probable that there will be such benefits.  CL&P Ex. 15 (Frayer, p. 8); (Tr. 8/13/09, pp. 356, 357, Frayer)
145. The LEI Base Case modeling was also conservative in tending to understate the potential range of market benefits by:

· focusing on ‘normal’ or weather-normalized load conditions, whereas the economic value of transmission is much higher under periods of system stress;
· assuming perfect competition, whereas competition in electricity markets is not perfect and transmission serves as a source of competitive market discipline, that naturally expands the scope of competition in a given market; 

· assuming an uncongested ISO-NE market, whereas the market is not completely uncongested and GSRP provides congestion relief.  
CL&P Ex. 15 (Frayer, p. 10)

146. The economic benefits that LEI modeled did not include the value of any impact that GSRP might have on mitigating the need for RMR agreements or similar reliability-based contracts with generators that would require the payment of above market compensation to assure the availability of specific generating capacity.  (Tr. 8/13/09, Frayer, p. 255) 

147. The economic benefits that LEI modeled also did not include any recognition of potential Forward Capacity Market benefits that might accrue because GSRP will provide protection against the potential of Connecticut becoming an import-constrained zone in the future.  CL&P Ex. 15 (Frayer, p. 13) 
148. LEI made no attempt to assign an economic value to the reliability benefits of GSRP, notwithstanding that they are substantial.  (Tr. 8/13/09, pp. 243, 244, Frayer)

149. In order to isolate the market benefits of GSRP from those that the other anticipated NEEWS projects may bring, LEI modeled the Rhode Island Reliability Project (which is now in siting) as constructed in the Base Case and then included the GSRP to capture its benefits. LEI employed proprietary simulation models tailored to ISO-NE Market Rules to forecast market outcomes in the ISO-NE hourly spot market for energy, the Locational Forward Reserve Market (LFRM), and the Forward Capacity Market.  CL&P Ex. 15 (Frayer, p. 8)

150. LEI provided detailed descriptions of its modeling tools, assumptions, and results in Ms. Frayer’s testimony CL&P Ex. 15 (Frayer, pp. 19-54, Appendix A, Appendix B); and pursuant to an order of the Council, provided additional proprietary modeling details for review by Docket participants who executed a confidentiality agreement.  (Record, CSC Decision on LEI Model Price Data 10/23/09; CL&P’s Transmittal Letter re: LEI Model Price Data Information Submitted to CSC, 11/04/09) 

151. LEI began its analysis with a Base Case that represented the most likely set of conditions for a ten-year period starting with 2014, including a market-based forecast for fuel costs, the ISO-NE’s 50/50 demand forecast from RSP 2008, existing supply resources, and a balanced, yet pragmatic, economics-driven retirement schedule and generation build-out such that Installed Capacity Requirement (ICR) forecast levels are achieved in the long run, and the New England states’ Renewable Portfolio Standards (RPS) goals are met.  These assumptions were developed through vigorous analysis of potential market conditions and the best available information as of the fall of 2008, when the modeling analysis began.  CL&P Ex. 15 (Frayer, pp. 9, 25-30); (Tr. 8/13/09. pp. 63, 64, 73); CL&P Ex. 31 (Retirements Modeled); CL&P Ex. 32 (New Entries Modeled)

152. In addition, LEI tested several scenarios with different assumptions to capture possible outcomes given a change in circumstances from the Base Case assumptions. For example, they studied a high fuel price scenario, a nuclear outage scenario, and a scenario that considered additional retirements in Connecticut, moderated with more renewables in Northern New England. LEI also ran a sensitivity using ISO-NE’s 90/10 demand projections.  CL&P Ex. 15 (Frayer, p. 9)

153. This economic modeling enabled LEI to forecast the annual market prices after GSRP will come on-line, taking other anticipated market developments into account.  These market prices were next used to calculate the total costs to load. Total economic benefits for the GSRP project were then equal to the reduction in costs to load. This reduction was calculated by subtracting total market costs to load under the existing system plus the Rhode Island Reliability Project (our baseline) from the total market costs to load under GSRP.  Market benefits accrue if prices (or procurement/ consumption quantities) decline.  CL&P Ex. 15 (Frayer, p. 9)
154. The LEI analysis establishes that New England ratepayers can expect energy market benefits attributable to GSRP over ten years to average $35 million per year under the conservative “normal” operating conditions modeled in the Base Case. At the upper bound of the 95% confidence level, the cumulative, ten-year benefit stream may be as high as $404 million in nominal terms.  CL&P Ex. 15 (Frayer, p. 10)

155. Indeed, much higher energy market benefits are possible under certain market conditions, as summarized in the figure below.  

[image: image18.emf]LUDLOW

MANCHESTER

Figure 1. Ten-year cumulative sum of projected energy benefits of GSRP across modeled scenarios*, 2014-2023 (nominal $ millions) 
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* Note: the nuclear outage case results are for a single year, because that scenario was simulated for three sample years rather than for ten consecutive years. The other scenarios are for a ten-year period.
CL&P Ex. 15 (Frayer, p. 12)
156. In addition to these energy market benefits, GSRP is likely to create economic benefits of $5.5 million per annum on average in the LFRM that will be shared by all New England ratepayers. CL&P Ex. 15 (Frayer, p. 12)

157. In contrast to energy-market benefits, which are created solely through price reductions, much of the beneficial impact on LFRM is driven by changes in  the quantity (or volume) of locational reserves. Based on the results of the energy modeling, it is likely that the Connecticut reserve zone’s Locational Forward Reserve Requirement (LFRR) will decline by approximately 195 MW as a result of GSRP (due to the additional transmission capacity on the CT Import interface). This reduction in LFRRs would create benefits for all ratepayers in New England – not just to Connecticut ratepayers.  CL&P Ex. 15 (Frayer, pp. 12, 13)

158. The LEI Base Case demonstrates probable combined benefits from the energy market and LFRM equal to $351 million to $459 million in nominal terms; this range represents the total benefits projected for all ISO-NE ratepayers.  CL&P Ex. 15 (Frayer, p. 15)

159. In order to compare the anticipated GSRP benefits to the costs of the GSRP, the benefits and costs must be denominated in the same dollar terms. The present value of the cumulative ten-year sum of benefits, using a reasonable discount rate of 10%, yields a present value (PV) of this ten-year energy and LFRM benefit stream in 2014 dollar terms ranges from $217 million to $287 million with a 95% confidence.  CL&P Ex. 15 (Frayer, p. 14)

160. The estimated $217 million to $287 million benefit is the market-wide impact and therefore the benefit to all New England ratepayers. This is the relevant benefit figure to apply in an analysis of GSRP because the costs will also be borne by all New England ratepayers. GSRP is expected to be designated a pooled transmission facility (PTF) by ISO-NE and therefore the costs of GSRP will be shared by all New England ratepayers.  CL&P Ex. 15 (Frayer, p. 14)

161. Based on its anticipated future load share, Connecticut ratepayers will likely be responsible for approximately 25% of the costs of GSRP, or approximately $180 million of the $714 million total investment costs. Given the projected energy price reductions in Connecticut in combination with Connecticut load and the application of the Market Rules for the settlement of the LFRM charges, Connecticut ratepayers will receive a ten-year PV benefit stream in the range of over $85 million to $113 million with a 95% confidence (at a 10% discount rate). CL&P Ex. 15 (Frayer, pp. 14, 15, as corrected by CL&P Ex. 24, Corrections to Frayer Testimony)

162. Although GSRP is a reliability-driven project, it is likely to generate energy and LFRM benefits for Connecticut ratepayers that cover as much as 63% of the investment costs under the Base Case. Under the other scenarios considered, the projected economic benefits contribute even more towards investment costs and may even exceed them under certain circumstances.  CL&P Ex. 15 (Frayer, p. 15, as corrected by CL&P Ex. 24, Corrections to Frayer Testimony)

163. The economic benefits to Connecticut ratepayers from the market impact of GSRP over the  first ten years of  its life, modeled in the LEI Base Case, can be expressed an approximate saving on market prices of 40 cents per megawatt hour, at a cost per megawatt hour of $1.26.  (Tr. 9/2/09, pp. 51-54, Frayer); CL&P Ex. 34 (Annual Demand Weighted Price Reduction)  

H.
POTENTIAL ALTERNATIVES TO THE GSRP AND MMP

H.1
NO-ACTION ALTERNATIVE
164. Under a “no-action” alternative, no new transmission facilities would be developed and no improvements would be made to the existing electrical transmission system or generation resources and nothing would  be done to correct violations of national (NERC) and regional (NPCC and NEPOOL) reliability standards. Thus the Greater Springfield and north-central Connecticut areas would continue to be at an unacceptable risk for electric outages.  CL&P  Ex. 1 (Application, Vol. 1,  p. G-2)

165. Under a no-action alternative, no improvement of the Connecticut import capacity would be realized.  Higher cost generation resources would necessarily have to continue to operate to support the Greater Springfield load.  Under a no-action alternative, failure to build the GSRP and the MMP would undermine the long-range plan of improving the flow of power from east to west across Connecticut and across Southern New England as a whole.  CL&P Ex. 1 (Application, Vol. 1, p. G-2)

166. The only party or intervenor that has proposed the “no-action” alternative is the Office of Consumer Counsel, which presented Paul Chernick as a witness in support of that position.  OCC Ex. 1 (Chernick, pp. 4-6) 

167. Mr. Chernick is not a qualified transmission reliability expert.  (Tr. 10/21/09, pp. 10-21, 187, Chernick; Tr. 10/22/09, pp. 14, 15, Chernick)

168. Mr. Chernick’s position is that state regulators should not consider compliance with NPCC reliability criteria as essential (Tr. 10/21/09, pp. 181, 182, Chernick); and that transmission improvements should not be considered to be needed if it is possible to identify an operating response to contingencies (including load shedding) that would reduce thermal overloads down below the long-time emergency ratings of the relevant equipment within 12 hours, unless the events causing such overloads can be expected to happen frequently - such as several times every summer.  (Tr. 10/21/09, pp. 120, 121, Chernick; Tr. 10/22/09, pp. 58, 59 193, 194, Chernick)  

169. Mr. Chernick considers that since the Applicant and ISO-NE have not demonstrated a need for transmission improvements under his criteria, he does not see any improvements that need to be made at this time.  (Tr. 10/21/09, pp. 195, 196, Chernick)

H.2
NON-TRANSMISSION SYSTEM ALTERNATIVES
H.2.1
Introduction
170. In some cases, electric reliability needs can be met by means other than improvements to the transmission system.  For instance, where the reliability problem is simply a lack of sufficient generation resources to reliably serve the load in a defined area, it may be possible to meet the reliability need through building new generation in the area, reducing demand in the area, increasing the capacity of the transmission system to import power into the area, or through some combination of these strategies.  In other cases, the only practical means of resolving transmission reliability criteria violations is through improvements to those transmission systems.  CL&P Ex. 1 (Application, Vol. 1, p. ES-11); (Tr. 10/28/09, pp. 60-64, Kowalski)
171. Practical means of resolving transmission reliability criteria violations is through improvements to those transmission systems.  CL&P Ex. 1 (Application, Vol. 1, p. ES-11); (Tr. 10/28/09, pp. 60-64, Kowalski)
172. The reliability problems addressed by the GSRP and MMP can not be solved as if they were simply resource deficiencies because a resource solution (addition of generation or reduction of load) would not address the basic inadequacy of transmission facilities that are few in number, small in current-carrying capacity relative to load and largely consist of double-circuit 115-kV lines.  CL&P Ex. 1 (Application, Vol. 1, p. G-2) (Tr. 10/28/09, pp. 60-64, Kowalski)
H.2.2
2006 ISO-NE Evaluation of Generation Alternative
173. In connection with its work on the SNETR studies, ISO-NE evaluated whether large generation could provide substitute for, or defer the need for, any of the four SNETR projects.  With respect to the GSRP, ISO concluded that “a practical and feasible generation alternative does not exist.”  ISO-NE presented its conclusion to a December 15, 2006 meeting of the Planning Advisory Committee, and 
thereafter reiterated in correspondence to the CEAB, dated March 22, 2007.  Council Administrative Notice Item 59;  CL&P Ex. 41; (Tr. 10/21/09, pp. 8, 9, Mezzanotte; Tr. 11/04/09, pp. 37-45, Peaco)

H.2.3
ICF Analysis

174. When ISO-NE revaluated the need for GSRP in light of market developments that had occurred since the Needs Report had been completed, it considered whether new generation that is under construction in Connecticut, or for which contracts have been issued, could defer the need for the Projects.  ISO-NE determined that Connecticut generation is not effective in pushing back on the flows from the Ludlow Substation through Springfield into Connecticut, which cause overloads on the Springfield system. ISO-NE performed testing at Connecticut import levels of 1200 MW all the way down to zero, and the simulation results still showed overloads.  To successfully push back on some of the problems in the area, ISO-NE had to simulate an export from Connecticut of 2500 MW to 3000 MW.                (Tr. 10/27/09, pp. 161, 162, Mezzanotte; Tr. 10/28/09, pp. 95 -97, Kowalski)
175. In order to determine whether the addition of new area demand and/or supply resources would provide a reliability solution equivalent to that of the GSRP, the effect of such  additions must be tested in the same way that the reliability violations were found in the first instance and in the  same way that the proposed transmission improvements have been proven to be  a solution:  by running power-flow models to determine if overloads and voltage violations have been eliminated by the addition of the extra resources.  CL&P Ex. 1 (Application, Vol. 1, p. G-3)

176. Accordingly, to further evaluate whether the addition of distributed generation, generation, or demand management resources could displace or defer the need for the GSRP, NUSCO commissioned a comprehensive study from ICF Resources LLC (ICF).  CL&P Ex. 1 (Application, Vol. 1, p. G-2); CL&P Ex. 1 (Application, Vol. 1, Appendix B, ICF Report); CL&P Ex. 15 (Scheller, p. 3)
177. The ICF experts worked with NUSCO planners to build a model that was equivalent to the 2012 power-flow planning case used by the ISO-NE working group in developing the needs analysis for GSRP and the NEEWS projects.  Once they were satisfied that they had created a model that agreed in all important respects with that used to generate the power flows that determined the need for GSRP, they then updated several assumptions to reflect more recent information available since the creation of that power-flow case.  The resulting power-flow case provided a starting or base case power-flow for the 2013 year. Next, ICF developed its own analyses to confirm that the system in the study area did not comply with applicable reliability standards and criteria, and that the GSRP, 
together with the MMP would address those criteria violations. ICF then used that model to analyze the effect of non-transmission alternatives in addressing the documented criteria violations.  CL&P Ex. 15 (Scheller, p. 5)

178. For this analysis, ICF adjusted the predicted peak load in its base case with aggressive assumptions of DSM penetration, and economic additions of combined heat and power resources.  In addition, it assumed new generation additions of 1,184 MW in Connecticut and 642 MW in western Massachusetts, and the retirement of some RMR units in Western Massachusetts (572 MW) and Connecticut (500 MW).  CL&P Ex. 15 (Scheller, p. 11, 12)



179. In their Non-Transmission Alternatives Study, ICF considered a variety of resource alternatives including, but not limited to, the addition of distributed generation, large-scale generation, combined heat and power supply options, and demand resources.  ICF then tested the impact of the combined penetration of these resources on the overall reliability of the study area as determined through power-flow modeling analysis under stressed system conditions.  At each stage of the analysis, ICF compared the effectiveness of the resource alternatives that were simulated to the effectiveness of the Project with respect to the reliability of the Greater Springfield area transmission system.  CL&P Ex. 1 (Application, Vol. 1, p. G-3) 


180. These resource alternatives were tested for their effectiveness in either deferring or displacing the upgrades to the existing transmission system while maintaining the same level of reliability, i.e., fully complying with national and regional reliability criteria.  The resource quantities were considered to be market-based in the initial analysis. That is, the quantities considered in the initial analysis were based on quantities deemed reasonable to expect given the expected ability of the power market to support the investment requirements associated with the construction and operation of those projects.  Thereafter, additional DSM and generation resources, 
without regard to their economic feasibility, were included in various scenarios that tested the bounds of the ability of non-transmission alternatives to achieve reliability comparable to that provided by the project.  In this regard, unlike DSM and large-scale generation, the CHP resources included in these subsequent scenarios did not exceed the CHP amounts that were considered economically feasible.  CL&P Ex. 15 (Scheller, p. 7)

181. ICF evaluated the performance of the potential non-transmission alternatives under the same reliability standards and criteria that govern the New England transmission system.  These are the standards established by NERC and the criteria established by NPCC, and ISO-NE.  CL&P Ex. 15 (Scheller, p. 8 ) 
182. In its Case 1, ICF assumed an additional 1,000 MW of load reduction in Connecticut.  In its Case 2, it ultimately reduced load in Western Massachusetts by a total of 1,000 MW (about 45% of the peak demand projected for the entire west Massachusetts sub-area in 2013).  Those reductions were over and above the already aggressive reductions included in the base case. CL&P Ex. 15 (Scheller, p. 8) 
183. Even these extreme load reductions railed to resolve all of the greater Springfield and north-central Connecticut overloads, as illustrated by the following figure:
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CL&P Ex. 1 (Application, Vol. 1, pp. G-11, G-12); CL&P Ex. 15 (Scheller, pp. 12, 13)
184. The results from modeling extreme DSM reductions also provide information with respect to the likely impact on the overloads of adding more generation resources, because in theory the effect of adding generation or reducing load should be similar.  So, if reducing load in a particular zone or sub-area by 1,000 MW does not resolve reliability criteria violations, one would expect that adding 1,000 MW of generation would not do so either.  CL&P Ex. 15 (Scheller, pp. 13, 14) 

185. In addition to the two load reduction scenarios described above (designated Scenarios 1 and 2 by ICF), ICF simulated five additional scenarios.  The seven scenarios are described in the following table.

Table G.1: Non-Transmission Resource Alternatives Simulated

	Scenario No.
	Description

	
	

	1
	Reduce Connecticut Zonal Demand by 1000 MW

	2
	Reduce Western Massachusetts Zonal Demand by 1000 MW which includes specific load reduction in certain substations*

	3
	West Springfield and Berkshire power plants operational and new 400 MW facility at Berkshire (Total of 854 MW in Greater Springfield area)

	4
	West Springfield and Berkshire power plants operational, new 200 MW facility at Berkshire, and new 200 MW facility at Mount Tom  (Total of 854 MW in Greater Springfield area)

	5
	West Springfield and Berkshire power plants operational, new 400 MW facility at Berkshire, and new 200 MW at Mount Tom  (Total of 1054 MW in Greater Springfield area)

	6
	West Springfield and Berkshire power plants operational, reduce CT Zone demand by 500 MW, and curtail load at Chicopee, Clinton, East Springfield, Agawam, and Breckwood substations

	7
	Same as Case 6 but with West Springfield and Berkshire power plants unavailable


* Specific substations include Chicopee, Clinton, East Springfield, Agawam and 
   Breckwood.
CL&P Ex. 1 (Application, Vol. 1, p. G-9, Vol. 5, Ex. 6-8, p. 62); CL&P Ex. 15 (Scheller, p. 14)
186. As was the case with the load reduction scenarios, the generation addition scenarios – both individually and in combination – were not sufficient to relieve the Greater Springfield and north-central Connecticut transmission overloads. CL&P Ex. 1 (Application, Vol. 1, p. G-12; Vol. 1, Appendix B); CL&P Ex. 15 (Scheller, p. 14)
187. In addition to the cases described in its Report, ICF ran an additional scenario at the request of CEAB’s consultants, LaCapra Associates. This scenario was a variant of ICF’s “Case 5.”  ICF Case 5 starts with the ICF Base Case, which includes the resources assumed in the ISO-NE needs analysis, less retirements of 572 MW in Western Massachusetts and 500 MW in Connecticut, plus:
 33 MW
new CHP capacity in Western Massachusetts


 99 MW
new CHP capacity in Connecticut
1184 MW 
new generation in Connecticut

  508 MW 
“focus” DSM in Connecticut
   225 MW 
passive DR in Western Massachusetts

   642 MW  
new hypothetical renewable generation in Western 





Massachusetts.  CL&P Ex. 15 (Scheller, p. 17)
188.    The ICF Case 5 further adds:


600 MW 
new hypothetical generation in the Springfield area and, re-



activates 

304 MW  
Springfield generation previously assumed to be retired in 



the reference case.  CL&P Ex. 15 (Scheller, p. 17)  

189. The additional assumptions dictated by CEAB were:


1500 MW 
additional new generation in Connecticut curtails 350 MW 
   
  350 MW
from curtailment of exports to Long Island on the Cross 



Sound Cable and 

1800 MW        reduction of the Connecticut Import from 





2500 MW to 700 MW.  CL&P Ex. 15 (Scheller, p. 17)
190. Even with these assumptions, key overloads that drive the need for GSRP remain. These overloads are identified in the power-flow case results that have been filed with the Council and provided to qualified parties and intervenors under a CEII protective order in response to OCC-012.  CL&P Ex. 15 (Scheller, pp. 11, 17, 18)
191. Generation additions in the downtown Springfield area (downtown Springfield being the most logical site for generation addition) are not effective in repelling the natural flow bias from the northeast (east of the river) under certain contingencies and, instead, contribute to higher flows through downtown Springfield to Connecticut, leaving downtown Springfield drawing power from the same sources that cause overloads in the Springfield system.  CL&P Ex. 1 (Application, Vol. 1, p. G-13)

192. Large-scale generation such as that proposed in Stony Brook (north of Ludlow) will only exacerbate Greater Springfield and north-central Connecticut system reliability problems; this generation interconnection would require improvement of the transmission system in order to be built (per ISO-NE).  CL&P Ex. 1 (Application, Vol. 1, p. G-13)

I.
THE CEAB’S REQUEST FOR PROPOSAL FOR NON-
 
TRANSMISSION ALTERNATIVES

193. Pursuant to CGS 16a-7c, on November 4, 2008, the CEAB issued a Request for Proposals (RFP) for alternative solutions to the need that would be addressed by the proposed GSRP facilities.  CEAB Ex. 1 (p. 1); CGS 16a-7c; NRG Ex. 1 (pp. 3,4); (Tr. 10/22/09, p. 187, Fuller)
194. The CEAB received and evaluated three proposals in response to its RFP.  CEAB Ex. 1  Thereafter, the sponsor of one of those proposals, NRG Energy, Inc., filed a competing application, pursuant to CGS § 16-50l(a)(3), for a 530-MW (511 MW summer) combined-cycle generating plant in Meriden, CT.  NRG Ex. 1
195. Pursuant to CGS § 16-50p(a)(3)(F), the Council may grant only the application for the facility that “represents the most appropriate alternative among such applications based on the findings and determinations” required by CGS § 16-50p(3).  
196. CEAB did not perform an independent needs analysis, but instead reviewed the needs assessments performed by CL&P and ISO-NE.  Based upon that review, the CEAB concluded that the reliability concerns identified by CL&P and ISO-NE demonstrate the need for mitigation measures.  CEAB Ex. 1 (p. 24); (Tr. 11/4/09, p. 23, Hahn)

197. CEAB did not determine if or how the Meriden Plant might meet the need that gave rise to CL&P’s transmission proposal.  CEAB Ex. 1 (p. 42); (Tr. 11/4/09, p. 23, Hahn)

198. The CEAB recognizes that transmission reliability projects and alternatives to them must be evaluated according to national and regional reliability criteria as promulgated by NERC, NPCC, and ISO New England.  (Tr. 11/4/09, p. 101, Peaco); and that a deterministic analysis that uses power-flow simulations is necessary to evaluate compliance with those criteria. (Tr. 11/4/09, pp. 91-93, 96, 97, Hahn)  

199. However, CEAB considers that it does not have the time, resources, or responsibility to perform such power-flow analyses.  CEAB Ex. 3 (Response to OCC-69); (Tr. 11/4/09, pp. 96, 97, Hahn)

200. Without the ability to do power-flow simulations to document what the projects would do for electric reliability needs, CEAB did not have the tools that it needed to do a complete evaluation of the projects. (Tr. 11/4/09, p. 108, Peaco)

201. In its Evaluation Report, CEAB did not specifically consider the Meriden Plant by itself as an alternative to the GSRP.  Rather, CEAB evaluated it as part of a potential portfolio of projects that would include the other projects proposed in the RFP responses.  CEAB Ex. 4  (Response to CL&P-01-007); (Tr. 11/4/09, pp. 88, 89, Peaco) 

202. The CEAB did not conduct an independent comparative reliability analysis comparing the GSRP and the Meriden plant.  CEAB Ex. 4  (Response to CL&P-01-032)
203. Since CEAB did not perform or contract for the reliability studies that would have been required to determine if the Meriden Plant would solve the overall problem addressed by GSRP and MMP, it made no such determination.  CEAB Ex. 1 (Appendix E, p. 1); (Tr. 11/4/09, p. 26, Peaco)

204. CEAB did not consider that it was required by statute to determine if the Meriden Plant or any of the other RFP projects “can do what GSRP can do.”  (Tr. 11/4/09, pp. 118-119, Gaudiosi)

205. Accordingly, the CEAB did not specifically consider whether the Meriden plant could provide a substitute for either all of the GSRP facilities, or for specific Connecticut GSRP facilities.  CEAB Ex. 4 (Response to CL&P-01-007)

206. On January 30, 2009, CL&P submitted to CEAB’s consultants, LaCapra Associates, power-flow analyses that it had done to analyze, among other things, the impact of building the Meriden Plant rather than GSRP, and in the transmittal letter informed LaCapra that the analyses showed that the Meriden plant did not address the reliability problems that were resolved by the GSRP and MMP.  (Tr. 11/4/09, pp. 80, 81, Peaco)

207. Neither LaCapra nor CEAB reviewed the detailed load flows or summaries of results that were submitted with that transmittal letter because CEAB considered that it did not have sufficient time to do so before its report was due; it suffered from budgetary constraints; and it did not have the will to go outside what it had set as its original scope of work.  (Tr. 11/4/09, pp. 80-84, Peaco, Gaudiosi)
I.1
The Proposed Meriden Plant Alternative
208. NRG did not claim that its proposed plant would be an alternative to the entirety of GSRP, including the major portion of GSRP to be located in Massachusetts, or to any identified facilities to be located in Connecticut.  Rather, NRG claimed only that to the extent that GSRP increases import capability into Connecticut, its plant could provide a similar benefit, and therefore could provide a substitute for “some part of GSRP” that NRG had been unable to “tease out” as of the time of the hearing.  NRG Ex. 5 (Response to CL&P-01-001, 002); (Tr. 10/22/09, p. 215-217, Fuller, Stein)

209. Based on its analysis of the impact of Connecticut generation on the need for the Projects, ISO-NE concluded that construction of the Meriden Plant “would not change the project at all.”  (Tr. 10/27/09, pp. 176, 177, Mezzanotte, Kowalski;       Tr. 10/28/09, pp. 95, 96, Kowalski)
210. NUSCO performed power-flow simulations to assess the impact of adding the Meriden Plant to Connecticut’s generation fleet on the need for the Projects.  These studies showed that the addition of the Meriden Plant did not eliminate thermal overloads and voltage violations in the Study Area.  CL&P Ex. 15, (Scarfone, pp. 53, 54); CL&P Ex. 4 (Response to CSC-01-018), (Tr. 7/21/09, pp. 106-112, Scarfone) 
211. The results of the ICF studies, which showed that reducing the Connecticut import by 1800 MW, also demonstrated that the Meriden Plant would not resolve the criteria violations addressed by the Projects.  CL&P Ex. 15 (Scheller, pp. 18, 19)
212. NRG has not analyzed the power-flow simulations provided in CL&P’s Application, and has not demonstrated that its project would eliminate any of the thermal overloads or voltage violations addressed by the GSRP.  NRG Ex. 4 (Response to OCC-01-006, 007); (Tr. 10/22/09, p. 193, Stein) 

213. NRG did not contract with any consultant for studies analyzing whether the Meriden plant would resolve any of the reliability criteria violations that will be addressed by GSRP and/or MMP.  NRG Ex. 5 (Response to CL&P-01-010); (Tr. 10/22/09, p. 206, Stein)

214. NRG did perform a “preliminary” in-house power-flow simulation to evaluate the impact of Connecticut generation on the need for the GSRP transmission upgrades.  In this study, NRG modeled the addition of new generation at three locations in Connecticut:  750 MW in Middletown; 750 MW in Meriden; and 300 MW in Torrington.  The results were that NRG identified no appreciable criteria violations that would be eliminated through the introduction of Connecticut generation.  NRG Ex. 5 (Response to CL&P-01-010); (Tr. 10/22/09, p. 206-209, Fuller, Karlic)

215. NRG declined to perform additional power-flow simulations requested by the OCC because they would have required a significant investment of time and resources by NRG.  NRG Ex. 4 (Response to OCC-01-026); (Tr. 10/22/09, pp. 211, 212, Fuller)
216. Although the NRG Plant was originally approved by the Siting Council in 2000, it has never been built.  That is because market structures and market conditions will not support the required investment.  NRG Ex. 5 (Response to CL&P-01-017); (Tr. 10/22/09, pp. 225, 226, Fuller)  There is a fairly high certainty that the markets would not return the capital that would need to be invested to complete the Meriden plant.  (Tr. 10/22/09, p. 230, Fuller)

217. Accordingly, NRG’s “hope” is that “this process with the Siting Council” will enable its project to “gain some traction” that would help NRG to “build a case to the Department of Public Utilities Control, or whomever else has authority and capability, to help us find a path to a [state-mandated] contract that would make it justifiable and doable, financeable in this environment.”  (Tr. 10/22/09, p. 226, Fuller)

218. The type of contract that NRG is seeking would shift responsibility of procuring power and RECs from suppliers to electric distribution companies and the ratepayers and move Connecticut away from competitive markets to more centralized planning and traditional regulation.  Council Administrative Notice Item 15 (p. 39) 

219. NRG has not committed to providing power at any certain price if it receives a certificate.  (Tr. 10/22/09, pp. 242, 243, Fuller)

220. Only as an illustrative example of the cost of a contract that it might enter into with respect to the Meriden plant, NRG estimated capacity revenues of $3.00 to $7.00 kilowatt month and energy revenues of $5.00 to $9.00 per kilowatt month  and using the mid-range of $8.00 per kilowatt month as the total levelized market benefits subtracted $8.00 from the levelized fixed costs of construction of approximately $20.00, yielding an estimated illustrative levelized contract cost of $12.00 per kilowatt month over the life of a 20-year contract.  NRG Ex. 1 (p. 21); (Tr. 10/22/09, pp. 241-243, Fuller)

221. NRG estimates the net range for levelized costs for a 540-MW plant on an annual basis to be $25,920,000 to $77,760,000.  (Tr. 10/22/09, p. 243, Fuller)

J.
TRANSMISSION SYSTEM ALTERNATIVES

J.1
Alternatives to the North Bloomfield - Agawam - Ludlow 345-kV Solution

Considered But Rejected
222. The North Bloomfield to Agawam to Ludlow 345-kV solution proposed by the Applicant was identified in the Options Report as “Option A.”  Two other potential 345-kV solutions that exhibited acceptable performance were also identified there.  NUSCO further analyzed the three potential solutions and determined that Option A was superior to the other two transmission configurations, which were identified as “Option B” and “Option C.”  CL&P    Ex. 1 (Application, Vol. 1, p. G-18; Vol. 5, Ex. 4, Solution Report, pp. 2-6, 2-7)
223. The two solutions that were determined to be less desirable than the proposed solution were:
· a 345-kV line between the North Bloomfield and Ludlow Substations that did not tie into the Agawam Substation (Option B); and
· a 345-kV line from Manchester Substation in Manchester, Connecticut to the Ludlow Substation (Option C).  
CL&P Ex. 1 (Application Vol. 1, p. G-18, Vol. 5, Ex. 4, Solution Report, p. 2-7)

224. The electrical connections that would be effected by the rejected alternatives are illustrated in Figures B and C.  For comparison, the electrical connections that would be effected by the proposed North Bloomfield to Agawam to Ludlow solution are also displayed in Figure A.

Figure A:
Preferred North Bloomfield – Agawam – Ludlow Solution (Preferred Solution)
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	Figure B:
N. Bloomfield – Ludlow  (Option B)

               (No Connection to Agawam)
	Figure C:
Manchester – Ludlow   (Option C)
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CL&P Ex. 1 (Application, Vol. 1, p. G-18 , Vol. 5, Ex. 4, Solution Report, p. 2-7)
225. Although all three Options eliminated the weak Massachusetts / Connecticut 115-kV ties, only the preferred solution provides a new bulk power supply point for the Springfield 115-kV system and would not require the use of 115-kV phase-shifting transformers.  CL&P Ex. 1 (Application, Vol. 1, p. G-19, Vol. 5, Ex. 4, Solution Report, p. 3-13)

226. The advantages of a new bulk power supply point for the Springfield 115-kV system that only the preferred solution provides at the Agawam Substation are:
· bulk power could be provided to the Springfield area’s 115-kV system from the south, in addition to the pre-existing supply from the north (Ludlow), providing power to the Springfield area if the Ludlow Substation to the 115-kV system were lost; and

· 345-kV power to the Agawam Substation could be maintained in case of a double contingency outage of the Ludlow to Barbour Hill 345-kV line and the Ludlow to Agawam 345-kV line.  
CL&P Ex. 1 (Application, Vol. 1, pp. G-19, G-20, Vol. 5, Ex. 4, Solution Report, p. 3-12)

227. Disadvantages of requiring the use of 115-kV phase-shifting transformers are: 
· additional substation space is required; 

· costs are higher;

· such transformers would be unique to the Connecticut and western Massachusetts systems;

· parts would have to be obtained and maintained so that reliability is not significantly decreased;

· as system conditions change, the phase-shifting transformers would have to be adjusted to provide continuous optimum performance; and
· additional burdens are placed on the operators and the support staff providing short-term planning support.  

CL&P Ex. 1 (Application, Vol. 1, p. G-20, Vol. 5, Ex. 4, Solution Report, p. 3-13)
228. Other disadvantages of Option C include:
· The Ludlow to Manchester line configuration would not connect to North Bloomfield Substation.  Therefore, it would not increase the reliability of supply to this important substation, which serves an area of Connecticut experiencing higher than average load growth, and it would not create an additional loop around the north-central Connecticut and Springfield area.
· A new Manchester to Ludlow 345-kV line would be along the same ROW as the existing Manchester (Connecticut) to Barbour Hill (Connecticut) to Ludlow 345-kV transmission line.  Placing the two 345-kV lines on the same ROW would not be a criteria violation.  However, a system with two 345-kV lines on the same ROW would be less reliable than the proposed looped configuration and could interrupt the Massachusetts – Connecticut interconnection if an extreme contingency on the ROW affected both 345-kV lines.

· Option C would require significant 115-kV construction in Connecticut costing approximately $230 million, which would not be required by the proposed solution or Option B.  Since the only ancillary work required in Connecticut by the choice of Option A is the MMP, the estimated cost of which is $14 million, Option C has a cost disadvantage relating to the Connecticut 115-kV work alone of approximately $217 million, as compared to Options A and B.
CL&P Ex. 1 (Application, Vol. 1, p. G-21 - G-23, Vol. 5, Ex. 4, Solution Report, pp. 3-2 to 3-4)
229. Option B could be routed along existing ROWs either from the North Bloomfield Substation, south and east to Meekville Junction in Manchester, turning north from there to Ludlow Substation; or from North Bloomfield Substation north to the South Agawam Junction, and from there to Ludlow Substation over either of the previously described Northern or Southern route alternatives.  CL&P Ex. 1 (Application, Vol. 1, p. G-23 , Vol. 5, Ex. 4, Solution Report, pp. 3-4)
230. The Option B route through Meekville Junction would be longer, would cost more, and would have greater environmental and social impacts than the routes through South Agawam Junction.  Accordingly, it was eliminated from consideration.  CL&P Ex. 1 (Application, Vol. 1, p. G-26, Vol. 5, Ex. 4, Solution Report, pp. 3-13, 3-14)

231. The Option B route from North Bloomfield to South Agawam Junction to Ludlow (with no Agawam Substation connection) would present virtually all of the same routing choices and environmental effects as does the proposed solution.   CL&P Ex. 1 (Application, Vol. 1, p. G-26)
232. Like the Northern route for the proposed Agawam to Ludlow 345-kV line, the Northern route for an Option B routing of a 345-kV line from South Agawam Junction to Ludlow is preferred because it would cost less and have fewer environmental and social impacts.  CL&P Ex. 1 (Application, Vol. 1, p. G-26 , Vol. 5, Ex. 4, Solution Report, pp. 3-14, 3-15); See, PFOF Section M
233. The only differences between the North Bloomfield - South Agawam - Ludlow configuration on the Northern Route and the proposed solution would be:

· No expansion of the Agawam Substation to accommodate 345-kV equipment additions and transformation to 115 kV would be required since no connection to the 115-kV system would be made at Agawam Substation with the Option B configuration.  
· In place of transformers at the Agawam Substation, this configuration would require much more costly phase shifters installed at the North Bloomfield Substation in Connecticut.  In place of these expensive phase shifters, the proposed solution uses a lower cost approach of re-configuring 115-kV lines going south from the South Agawam Switching Station into Connecticut and cutting these lines off from the North Bloomfield Substation to prevent power from flowing onto the Connecticut 115-kV system there.  
· If the Southern Route between South Agawam Junction and Ludlow Substation were chosen, there would be no 345-kV line construction required between the South Agawam Junction and Agawam Substation.  
CL&P Ex. 1 (Application, Vol. 1, p. G-28)

234. The proposed North Bloomfield to Agawam to Ludlow solution is the superior solution for the 345-kV portion of the GSRP because, as compared to the alternatives that could provide acceptable performance, it offers the most system benefits, at lower or comparable cost, and with comparable environmental impacts.  CL&P Ex. 1 (Application, Vol. 1, p. G-28 , Vol. 5, Ex. 4, Solution Report, pp. 3-18, 3-25, 3-26)

J.2
The Manchester to Meekville Project Variation (MMP-V)

235. CL&P’s MMP proposal involves the reconfiguration of a section of an existing 115-kV line (1448 circuit) that extends for approximately 2.2 miles of the total 2.6-mile length of the ROW between Manchester Substation and Meekville Junction.  That 2.2-mile section of the 1448 circuit is currently on a line of double-circuit structures, together with a 345-kV circuit (395 circuit).  CL&P proposes to replace the 2.2-mile 115-kV circuit segment with a new segment of 115-kV line on its own set of structures.  For the remaining approximately 0.4 miles of ROW, this 115-kV circuit segment is already on an independent set of structures.  CL&P proposes to leave that section of the circuit in place.  CL&P Ex. 26 (Preliminary MMP Variation Analysis, p. 2); See, PFOF Section C.2
236. Because CL&P anticipated that the 1448 circuit segment would need to be upgraded to 345-kV in the future, it was built with 345-kV insulation, conductor bundles and hardware.  For the same reason, CL&P proposes that the replacement segment of 115-kV line also be built with structures, insulation levels, and conductors that will be suitable for future operation at 345 kV.  Accordingly, the MMP as proposed by CL&P would result in a 115-kV line on its own set of structures for the entire 2.6-mile length of the ROW between Manchester Substation and Meekville Junction, but with 2.2 miles of the new construction pre-built for future operation at 345 kV and 0.4 miles of the existing conventional 115-kV line.  This would result in conductors on one side of the existing double-circuit lattice-steel towers not being energized.  Since the conductors, insulation and hardware on both sides of the towers were mostly constructed for 345-kV operation, the de-energized set of conductors can be used to create a single split-phased 345-kV circuit, which CL&P has proposed to do as part of its EMF Field Design Management Plan.  CL&P Ex. 26 (Preliminary MMP Variation Analysis, p. 2); CL&P Ex. 5 (Response to CSC-02-049-BULK)
237. At the July 21, 2009 hearing, Council Member Ashton identified a possible variation of the MMP, designated the MMP-V, and CL&P undertook to analyze the benefits and costs of that variation.  (Tr. 7/21/09, pp. 173-179, Ashton, Scarfone)  Thereafter, the Applicant submitted such an analysis (CL&P Ex. 26 Preliminary MMP Variation Analysis, July 2009) and both CL&P and ISO-NE responded to Council Interrogatories concerning this configuration.  CL&P Ex. 43; ISO Ex. 6
238. The MMP-V would entail separation of the existing 3-terminal 395 circuit into 2 separate 2-terminal circuits, and foregoing the separation of the 115-kV circuit as contemplated by MMP.  This would be accomplished by means of the following construction in addition to that proposed by the MMP: (i) installing new steel monopoles and new conductors along the 0.4 miles of the ROW where CL&P proposes to leave the existing 115-kV line segment unchanged; and (ii) completion of a 345-kV line position at the Manchester Substation 345-kV switchyard.  Proposed modifications at the Manchester Substation to accommodate the new 345-kV circuit position would require completion of a new dedicated 345-kV line terminal position including the installation of a line termination structure and associated substation equipment (line disconnect switch, circuit breaker, CCVTs , wave trap and associated wiring and control equipment), and the relocation of the existing 395 line terminal position to the newly completed line position.  The new 345-kV circuit would be connected to the existing 395 circuit position in the 345-kV yard.  By constructing the MMP-V directly, there would be no need to relocate the 115-kV circuit off the existing double-circuit lattice-steel towers, and it would remain in its current location.  This would not allow for the proposed split-phase bundling of the conductors on the lattice-steel towers.  CL&P Ex. 26 (MMP-V Analysis, p. 3)
239. Whereas CL&P proposes to rebuild a portion of a 115-kV line in such a way that it can be adapted in the future to function as part of a 345-kV circuit that would be completed by additional future reconstruction along the 0.4 miles of ROW where the existing 115-kV line is  currently on separate structures, the MMP-V would create such an additional 345-kV line now, by extending the proposed new line of structures and conductors designed for 345-kV operation north by 0.4 miles and installing required substation modifications.  CL&P Ex. 26 (MMP-V Analysis, p. 3)
240. As compared to the proposed MMP, the MMP-V would separate the existing three-terminal 395 circuit into two independent 2-terminal 345-kV circuits.  One circuit would be between the North Bloomfield and Manchester Substations.  The second circuit would be between the Barbour Hill and Manchester Substations.  This change would provide several system benefits:

· The outage of a 3-terminal line (395 circuit) for maintenance opens the 345-kV path between the Ludlow and Manchester Substations.  Having two 2- terminal lines means that an outage of either transmission circuit does not open the 345-kV path between these two substations. 
· In general, 2-terminal lines are preferred to 3-terminal lines because it is more challenging to design system protection that is reliable under fault conditions for three-terminal lines and because a fault on a three-terminal line will entail the loss of a circuit connection at three, rather than two terminals.  The elimination of a 3-terminal line by the creation of two 2-terminal lines represents an improvement of the system.

· In this case, the elimination of a 3-terminal 345-kV line would result in two independent 345-kV circuits, which would be mostly (between the Ludlow and Manchester Substations) on diverse rights-of-way.  This configuration provides robust support to both substations that the MMP would not provide.

· Establishing a new 345-kV connection between the North Bloomfield and Manchester Substations reduces power flow on the 115-kV network between those substations following N-1 and N-1-1 contingency events.   
CL&P Ex. 26 (MMP-V Analysis, pp. 8, 9)

241. As compared to the MMP, the MMP-V is a more robust solution which provides greater operating flexibility especially during maintenance periods and following N-1 and N-1-1 contingency events.  CL&P Ex. 26 (MMP-V Analysis, p. 9); CL&P Ex. 43 (Response to CSC-03-001)
242. The long-term expansion plans for Connecticut include the construction of 345-kV loops to enhance reliability for the state.  This is a general transmission planning philosophy used throughout New England.  This approach is inconsistent with the construction of any new 345-kV 3-terminal bulk-power circuits for long-term reliability purposes; and consistent with the removal of existing 3-terminal circuits that limit power transfers and hinder more efficient operation of the bulk power network.  CL&P Ex. 43 (Response to CSC-03-001)

243. The MMP-V is also likely to provide a system benefit of modestly increasing the Connecticut import capability.  Although ISO-NE has not performed the detailed studies required to assess the impact of these improvements on transfer capacity, 
preliminary analyses performed by CL&P and by ISO-NE indicate that the import capability may be increased by between 20 and 120 MW.  CL&P Ex. 43 (Response to CSC-03-001); ISO-NE Ex. 6 (Response to CSC-03-001)

244. If the GSRP is built as proposed, there will be two 345-kV connections between Connecticut and western Massachusetts.  If the Barbour Hill-North Bloomfield-Manchester 395 circuit were to trip, both connections to Manchester would be interrupted, thus defeating one of the benefits of having a looped system.          (Tr. 7/21/09, pp. 174, 175, Scarfone)

245. CL&P plans to eliminate this condition by the construction of the Central Connecticut Reliability Project (CCRP), a future NEEWS project. If the CCRP does not go forward, CL&P would be required to formulate another plan, which would very likely be the construction proposed by the MMP-V.  (Tr. 7/21/09, pp. 175, 176, Scarfone)

246. ISO-NE is currently re-evaluating the need for and the timing of the CCRP, in light of developments since the Needs Report was completed.  ISO Ex. 1 (Response to OCC-01-016) 
247. Power-flow simulations do not indicate that the MMP-V is needed to comply with applicable reliability standards and criteria by eliminating simulated overloads or voltage violations.  CL&P Ex. 26 (MMP-V Analysis, pp. 5-7, CEII Appendix); (Tr. 7/29/09, p. 239, Mezzanotte)

248. Accordingly, notwithstanding its greater system benefits, the excess cost of the  MMP-V, as compared to the  MMP, is likely not be regionalized, in which case Connecticut load would be responsible  for 100% of the excess cost, rather than approximately 27%.  CL&P Ex. 26 (MMP-V Analysis, p. 5); CL&P Ex. 43 (Response to CSC-03-004)

249. CL&P estimates this excess cost as approximately $10.5 million, in addition to the baseline cost of the MMP of $14 million.  CL&P Ex. 43 (Response to CSC-03 -004); CL&P Ex. 26 (MMP-V Analysis, p. 5)

250. There are several areas of difficulty with the MMP-V construction.  The Manchester-Meekville Junction ROW contains a number of wetlands.  Increasing the amount of construction in this area would increase wetland impacts for which permits have already been filed (Army Corps of Engineering Section 404 Water Quality Permit, Section 401 CT DEP Water Quality Permit, Stream Channel Encroachment Limit Permit), and additional clearing impacts.  Quantities for additional impacts have not been determined for this MMP variation.  There are several 115-kV line crossings, including some double-circuit crossings that would have to be contended with during construction.  The existing 115-kV 1448 circuit at Meekville Junction would need to be relocated for several spans at the point where it currently separates from the double-circuit towers, so that the new 345-kV line that would cross over it to obtain necessary clearance.  Similarly, at the southern end near the Manchester Substation, the existing 115-kV line would require a short section to be relocated in order to make room for the new 345-kV line tower (not required under the current proposal).  Constructing a new 345-kV line into the Manchester Substation could also require additional distribution line relocations.  This work would require additional 115-kV and 345-kV equipment outages.  While these issues are manageable, they add engineering and construction complexities that contribute to the relatively high increase in cost to accomplish the MMP-V project.  CL&P Ex. 26 (MMP-V Analysis, p. 3)

251. The Field Management Design Plan submitted to the Council for the MMP proposes that the most effective way to reduce magnetic field levels at the east edge of the ROW will be to modify the existing 345-kV No. 395 circuit segment where it currently shares a set of common lattice-steel towers with the 115-kV No. 1448 circuit segment.  By reusing the conductors of the existing 115-kV line, the 345-kV circuit can be modified to be a split-phase line, with reverse phasing.  CL&P Ex. 1 (Application, Vol. 1, pp. O-66, O-67); CL&P Ex. 43 (Response to CSC-03-004)   This opportunity would be lost if the MMP-V were adopted.

K.
ROUTE ALTERNATIVES

K.1
CONNECTICUT PORTION OF THE MASSACHUSETTS SOUTHERN 
ROUTE ALTERNATIVE
252. WMECO is recommending that the Massachusetts EFSB approve the preferred “Northern Route” for the proposed 345-kV line between the Agawam and Ludlow Substations because, considered as a whole, the Northern Route is the most direct route; it has fewer adverse environmental effects; and it is more cost-effective than the Southern Route. Because extensive 115-kV work will be required along the Northern Route in any case, selection of the Northern Route as the site of the new 345-kV line enables the construction effort to be concentrated in a single corridor rather than spread over two widely separated corridors.  CL&P Ex. 15 (Carberry / Newland, p. 19); (Tr. 9/22/09, pp. 40, 41, Carberry)

253. There would be two segments of the SRA in Connecticut, both along an existing CL&P ROW: (1) a 1.1-mile-long segment in Suffield on the west side of the Connecticut River; and (2) a 4.3-mile segment in Enfield on the east side of the Connecticut River.  In between these two segments, the route re-enters Massachusetts for a distance of about 0.5 miles and crosses the Connecticut River.  The total length of the line in Connecticut would therefore be 5.4 miles.  CL&P Ex. 1 (Application, Vol. 1, p. H-56); CL&P Ex. 15 (Carberry / Newland, p. 19)

254. The existing ROW along the Connecticut portion of this route is generally 300 feet wide on the west side of the river in Suffield (Segment 1) and 280 to 300 feet wide on the east side in Enfield (Segment 2).  There is an existing 115-kV circuit on the ROW, supported by wood-pole H-frame structures that average 60 feet in height.  CL&P Ex. 1 (Application, Vol. 1, pp. H-57, I-7, I-8); (Tr. 9/22/09, p. 37 Carberry)
255. There is ample room on the Connecticut portions of the ROW for a new 345-kV overhead line.  Standard construction in this circumstance would consist of steel-pole or wood-pole H-frame structures averaging about 90 feet in height.  CL&P Ex. 1 (Application, Vol. 1, p. H-57).  Of the 280 to 300 feet of existing ROW, approximately 110 feet are currently being maintained for the existing transmission facilities.  With the addition of the new 345-kV line, approximately 205 feet would be maintained.  The remainder of the ROW (approximately 75 to 95 feet) would not be affected, so that a vegetation could remain or be reestablished at the edges of the ROW to provide a visual buffer.  CL&P Ex. 1 (Application, Vol. 10, XS-SO5, XS-SO7)
256. About 3.7 miles of the Connecticut portion of the ROW in Enfield beginning west of Interstate 91 and continuing east past North Maples Street (State Route 192) to Mayfield Road is bordered on both sides by dense residential development that appears to conform to the Council’s definition of “residential areas.”  CL&P has designated this area as a “BMP focus area.”  CL&P Ex. 1 (Application, Vol. 1, p. H-57); CL&P Ex. 15 (Carberry / Newland, p. 15 )  
257. In order to reduce magnetic field levels in these areas, taller steel monopoles of 110 feet or higher, with the conductors arrayed in a vertical or delta configuration may be used.  CL&P Ex. 1 (Application, Vol. 1, p. H-57)

258. The “Southern Route” is not an alternative to construction of the new 345-kV line on the ROW from North Bloomfield to the Agawam Substation in Massachusetts.  It is an alternative only to the proposed line route from Agawam to Ludlow. CL&P Ex. 15 (Carberry / Newland, p. 19)

K.2
ALTERNATIVES TO THE PROPOSED ROUTE FROM NORTH BLOOMFIELD SUBSTATION TO THE CONNECTICUT / MASSACHUSETTS STATE BORDER CONSIDERED BUT ELIMINATED
K.2.1
Alternative Overhead Line Routes

259. The determination of the best alignment or configuration of the 345-kV line is driven by the determination that the best electrical solution would involve establishing a highly reliable 345-kV connection between the North Bloomfield Substation in north-central Connecticut and the Ludlow Substation in western Massachusetts, via the existing Agawam Substation (also in Massachusetts).  CL&P Ex. 1 (Application, Vol. 1, p. H-1)

260. Thus, practical route alternatives for the transmission facilities are defined by the locations of the existing substations, to which the planned 345-kV transmission lines must connect cost-effectively and efficiently, while minimizing adverse environmental, cultural, and economic effects.  CL&P Ex. 1 (Application, Vol. 1, p. H-1)

261. These substations are connected by an existing ROW, which provides the shortest and most direct path between them.  With only minor exceptions, the width of the Connecticut portion of the existing ROW is sufficiently wide to accommodate the new 345-kV line without the acquisition of additional rights.  The collocation of linear utilities within existing utility corridors is strongly favored by the FERC’s “Guidelines for the Protection of Natural Historic Scenic and Recreational Values in the Design and Location of Rights-of-Way and Transmission Facilities”, with which any electric transmission approved by the Council must be consistent.  CL&P Ex. 1 (Application, Vol. 1, pp. H-5, H-16)  Accordingly, use of the existing ROW between North Bloomfield Substation and the state border for an overhead line is an obvious preferred solution.

262. In addition, there are no other suitable existing linear corridors in the general area between these substations along which the proposed 345-kV line could be aligned.  In particular, there are no suitably located railroad or pipeline corridors to follow in this region.  CL&P Ex. 1 (Application, Vol. 1, p. H-16)

263. Development of a new “greenfield” overhead line ROW from North Bloomfield to the Connecticut / Massachusetts state border is also impractical, for both environmental and cost reasons, when an existing ROW between these points is available.  CL&P Ex. 1 (Application, Vol. 1, p. H-18)

264. Location of an overhead line from the North Bloomfield Substation to the Massachusetts / Connecticut state line along public roads and highways is also impractical due to cost, construction constraints, and potential social impacts associated with the need to remove homes or businesses.  CL&P Ex. 1 (Application, Vol. 1, p. H-19)

K.2.2
Alternative All-Underground Routes

265. An underground cable system will normally be considered for applications where overhead line construction is impossible or impractical, such as where extensive water bodies must be crossed (as in the case of the Long Island cables).  Overhead lines are often found to be impractical in densely settled urban areas such as New York City and Boston.  In some circumstances (as was the case with a 24-mile segment of the Middletown – Norwalk Transmission Project), expansion of an overhead line ROW can require the acquisition of so many houses that the social cost is undesirable and the economic cost is close to that of underground line construction.  CL&P Ex. 15 (Carberry / Newland, p. 22)

266. In addition, CGS §16-50p(3)(D)(iii) requires that in issuing a certificate for an electric transmission line, the Council must find that the overhead  portions, if any, of the facility are cost effective and the most appropriate alternative based on a life-cycle cost analysis of the facility and underground alternatives to such facility...”  
267. At the same time, in determining whether a proposed overhead line route is the appropriate alternative, it will be compared only with alternate routes that are “environmentally, technically, and economically practical.”  CGS  §16-50l(a)(1)(A)(vi)  
268. In evaluating potential underground construction of a 345-kV transmission line, the following technical considerations must be taken into account:

(i)
When long lengths of underground extra-high-voltage cables are installed in suburban or rural settings, which usually are remote from strong electrical sources, the large amounts of cable charging current associated with long cable lengths, combined with moderate system strength, require careful consideration to prevent damage and disruptions to the transmission system and potential damage to customer equipment;

(ii)
Since underground 345-kV cables have much lower current-carrying capability, to achieve the same power-transfer capacity as an overhead transmission line, multiple underground cables must be installed;

(iii)
Special switching devices and large shunt reactors may be required to compensate for the high capacitive charging of underground 345-kV cable systems so as to prevent unacceptably high system voltages during normal operating conditions.  These devices add operating complexity, decrease system reliability, require additional land, and add appreciable cost;

(iv)
When underground cables are installed in isolated segments of an overhead 345-kV transmission circuit, a line transition station must be installed where the overhead transmission line conductors and the underground cables connect.  Within the transition station, switching equipment to isolate the underground cables from the overhead line conductors and large shunt reactors may be installed, depending upon the underground cable segment's location in the circuit and its length;

(v)
When transmission lines or transformers are switched in a transmission system that has a circuit made up of overhead line and underground cable sections, potential problems can arise because of traveling wave reflections; and

(vi)
Because of these technical considerations and lower electrical impedances of cables, detailed 60-Hertz load-flow and harmonic transient voltage studies would have to be conducted by power-system engineers to determine the maximum length of 345-kV underground cables that could be installed at any location on the transmission grid without adversely affecting the New England transmission system.   

CL&P Ex. 15 (Carberry / Newland, pp. 23, 24); CL&P Ex. 1 (Application, Vol. 1, p. H-23); (Tr. 7/22/09, p. 74, Carberry)

269. Installation of extra high voltage underground cables in a transmission system also adds complexity to the operation of the system in several respects:

(i)
When a long underground cable circuit or circuit segment is initially energized, even though it may not be carrying any load, all associated shunt reactors need to be energized to maintain voltages within acceptable levels.  When this circuit starts to carry load, the voltage on portions of the system will instantaneously drop until a sufficient percentage of shunt reactors can be disconnected.  If the shunt reactors are not sized properly, or the steps in which a shunt reactor's impedance is changed are too large, unacceptable voltage swings can occur on the system; and

(ii)
Because only a portion of the shunt reactors are in service (typically one-third) and the remaining portion of the shunt reactors cannot be connected instantaneously to increase their compensation for the capacitive charging of the cables, voltages could rise to unacceptably high levels within portions of the transmission system.  Unlike an all-overhead transmission system, when long underground cables are present, system operators must be thoroughly trained on the sequential steps that must be followed when placing a system element in service or removing it from service and the interdependence of their actions on the transmission system to ensure that voltages remain within acceptable ranges.  In critical or emergency situations, the time required to perform these crucial operating steps could be detrimental to the integrated transmission system.     
CL&P Ex. 15 (Carberry / Newland, pp. 24, 25)

270. Underground cables also present power-quality concerns. Day-to-day switching events, like the energizing and de-energizing of transmission circuits that occur in the normal operation of the transmission system, can cause amplification of harmonic voltages and current that can lead to system component failures and severe power quality problems.  These failures/problems can have a detrimental effect on customer equipment and processes.  CL&P Ex. 15 (Carberry / Newland, p. 25)

271. The recovery time required for underground cables also raises reliability concerns.  When an outage occurs on an all or partial underground transmission circuit, significantly longer time is required to isolate a faulted segment of cable before repairs may commence; and once the faulted area is located, repair times can take weeks to complete vs. hours or a few days for most overhead line failure modes.  CL&P Ex. 15 (Carberry / Newland, p. 25) 

272. CL&P’s experience with recently installed extra-high-voltage underground cable systems in Southwest Connecticut (Bethel - Norwalk 345 kV; Middletown - Norwalk 345 kV) and with high voltage underground cable systems (Glenbrook 115 kV) confirms that such installations increase the complexity of operating the system.  Voltage control has become more challenging on the system with the completion of these three projects. Switching procedures for the new circuits have also become more complex.  The underground 345-kV cables inject large amounts of reactive power (Vars) into the transmission system.  This causes higher voltage conditions in the transmission system during light load periods.  Further, switching these cables in and out of service is more complex, requiring pre-switching and post-switching analysis and then adjustments to the transmission system and to shunt reactors to accommodate the sudden change in reactive power injected into the system.  CL&P Ex. 4 (Response to CSC-01-016)

273. With the addition of the Middletown to Norwalk underground 345-kV cable sections and its six shunt reactors, adding to the three shunt reactors installed on the Bethel to Norwalk project, system-operator response to any typical or abnormal system condition has become challenging. Operator response has slowed significantly because of the time it takes to adjust the shunt reactors and to ensure that system voltages remain within acceptable ranges.  Delays in operator response to an abnormal system condition could lead to overvoltages, risking damage to electrical equipment; and failure to quickly correct a too-low voltage condition could result in cascading outages across a large area of the interconnected transmission grid.  CL&P Ex. 4 (Response to CSC-01-016)

274. CL&P is revising its transmission system operating procedures to address the challenges of voltage control during light load periods and the increased operator burden caused by a more complex transmission system.  Owing to the additional underground cables in roads, CL&P also plans more interface with roadway owners to strengthen dig-in prevention efforts.  CL&P Ex. 4 (Response to CSC-01 -016)

275. In evaluating the all-underground cable alternatives, CL&P assumed that the 345-kV cable system could be built underground for this 12-mile length without causing technical problems (e.g., serious overvoltage conditions).  Later studies validated this assumption.  CL&P Ex. 15 (Carberry / Newland, p. 25)

276. CL&P assumed that a solid-dielectric, cross-linked polyethylene (XLPE) – insulated cable system would be used for any underground alternative or variation and that the cable and associated splice chambers would be installed and maintained in accordance with standard procedures.  Nine cables would be installed; six would be operated at any one time. CL&P Ex. 15 (Carberry / Newland, p. 26.)  The use of nine cables would provide protection against outages and long recovery times because the system could be operated with sufficient capacity so long as six cables were available.  CL&P Ex. 1 (Application, Vol. 1, pp. H-37, H-38) (Tr. 9/22/09, p. 144, Carberry).

277. XLPE technology is  now generally preferred over high-pressure fluid-filled (HPFF) cable technology, which was at one time a standard technology, in large part because it does not use insulating fluid, which can leak into the environment around the cables.  CL&P Ex. 1 (Application, Vol. 6, pp. 8-15); Administrative Notice Item 45 (FOF ## 334-337)
278. Criteria for evaluating underground line-route options include siting away from significant environmental resources; availability of useable ROW for the construction work area (typically 40 to 60 feet wide) and burying three splice vaults (each typically 10 feet x 10 feet and 32 feet in length external dimensions) every 1,600 feet; engineering considerations such as relatively straight and direct routes with gradual slopes and inclines (to minimize construction and maintenance costs and avoid downhill cable migration); and social considerations, such as minimizing installation through residential areas and central business districts, as well as avoiding potential conflicts with other in-ground utilities, and land availability (2 to 4 acres) for line transition stations.  CL&P Ex. 15 (Carberry / Newland, pp. 26, 27)

279. Two potential all-underground routes were presented in this proceeding:  an “in-ROW” alternative and a road alternative.  CL&P Ex. 15 (Carberry / Newland, p. 27); CL&P Ex. 1 (Application, Section H.3.3)  

280. An all-underground line route, either within CL&P’s existing overhead transmission line ROW or within/adjacent to the local and state road network, would be impractical for the Connecticut portion of the GSRP due primarily to its excessive cost.  CL&P Ex. 1 (Application, Vol. 1, p. H-23); CL&P Ex. 15 (Carberry / Newland, pp. 27, 28)

281. An all-underground line route in the CL&P ROW is probably also environmentally “impractical,” because it would result in greater direct impacts on water resources  as compared  to  an overhead line on an available ROW, and therefore is unlikely to be considered the “least environmentally damaging practical alternative” as required for permits from the United States Army Corps of Engineers (USACE) and the Connecticut DEP.  CL&P Ex.1 (Application, Vol. 1, p. H-23 – 26); (Tr. 7/22/09, p. 74, Carberry); CL&P Ex. 15 (Carberry / Newland, pp. 27, 28)  In addition, the DEP commented that if the underground line route is selected, there is the potential for gasoline or home heating oil releases to be found in the groundwater.  DEP Comment Letter dated 7/15/09, p. 3.
282. An underground transmission cable system within the existing transmission line ROW would not be an environmentally practical variation because of its far greater direct impacts on water resources as compared to an overhead line and is not the “least environmentally damaging practical variation,” as required for permits from the USACE and Connecticut DEP.  CL&P Ex. 1 (Application, Vol. l, p. H-26)

K.2.3
All-Underground Line Route Along CL&P’s Existing Overhead Transmission Line ROW

283. An all-underground line route in the CL&P ROW, when compared to an all-underground route in public streets, has the following advantages: 

· avoids major traffic impacts;

· is usually less expensive than construction in roads because the trench can be shallower, the construction effort need not be designed and scheduled to accommodate traffic, road pavement (which would have to be replaced) is not disturbed, and there are few pre-existing subterranean utilities to avoid;  

· offers an additional cost advantage because the ROW provides a direct connection between the same terminal points, whereas the street route between the same terminal points is more circuitous, and therefore longer; 

· may be less public exposure to the MF from cables buried in a ROW than to cable buried under or alongside a public street.

CL&P Ex. 1 (Application, Vol. 1, p. H-24)
284. Construction of an underground cable system within the entire 12-mile length of CL&P’s ROW between the North Bloomfield Substation and the Connecticut/ Massachusetts state border, rather than in an already developed street ROW, has potentially significant adverse environmental impacts.  CL&P Ex. 1 (Application, Vol. 1, p. H-24)
285. An all-underground line alternative would typically involve the disturbance to a 40-to 60-foot-wide section of the ROW along the entire 12 miles between the North Bloomfield Substation and the Connecticut/Massachusetts state border, as well as the excavation of a continuous trench and associated splice vaults within this area and would: 

· traverse numerous wetlands and watercourses,  including the Farmington River;

· disturb a total of about 100 acres of land;

· adversely affect 6 acres of water resources by grading and trenching of the permanent access road;

· convert an additional 2 to 4 acres fenced area at the Massachusetts border end of the underground cable system segment to utility use for the development of a transition station to interconnect the overhead and underground components of the transmission line.

CL&P Ex. 1 (Application, Vol. 1, p. H-24)

286. The development of any of the underground line variations would result in significantly greater disturbance to soil resources, would increase the potential for erosion and sedimentation, and would involve direct impacts to water resources associated with trenching required to install the cables and the excavations required for the splice vaults.  CL&P Ex. 1 (Application, Vol. 1, p. H-50)

287. Unlike an overhead line ROW, where certain trees may remain, the continuous linear underground construction would require clearing of all existing trees and shrubs in the direct path of the construction.  CL&P Ex. 1 (Application, Vol. 1,   p. H-50)

288. Temporary construction work areas would be required to accommodate heavy construction equipment, including:
· large cranes required to lift the splice vaults into place, and to store quantities of materials and supplies needed for the underground cable construction, such as trench boxes and other shoring materials; 

· flow-fill and other suitable backfill materials locations would be required for the storage of excavated materials, including stockpiles of topsoil and subsoil; and  
· areas for equipment parking, equipment turnaround, and equipment storage also would be required.  
CL&P Ex. 1 (Application, Vol. 1, p. H-51)
289. Most access roads will need to remain in place across existing wetlands and be properly maintained to provide access to splice vaults and transition stations causing permanent impacts to wetlands.  CL&P Ex. 1 (Application, Vol. 1,          p. H-51)
290. In some cases, the width of wetland impact may be 50 feet wide or greater as embankments would need to be constructed to cross the wetlands.  CL&P Ex. 1 (Application, Vol. 1, p. H-51)

291. The installation of a 12-mile underground 345-kV cable system along the transmission line ROW would require an estimated two years to complete, exclusive of final restoration of all disturbed areas, which may require another year.  CL&P Ex. 1 (Application, Vol. 1, p. H-25)
292. For the all-underground in-ROW line variation, the initial capital cost is estimated to be approximately $455 million as compared to $41 million for an overhead line, with life-cycle costs estimated to be $648 million as compared to $85 million for the proposed baseline configuration using an overhead line on supported by H-frame structures.  CL&P Ex. 1 (Application, Vol. 1, p. H-24); CL&P Ex. 15 (Carberry / Newland, p. 28)

293. This cost differential becomes much greater when the cost to Connecticut ratepayers is considered, because the excess costs of underground line construction, as compared to overhead line construction, must be assumed to be “localized” rather than shared by the entire region.  CL&P Ex. 15 (Carberry / Newland, p. 28; Scarfone, pp. 54-58) 

294. The GSRP project is expected to qualify for inclusion in New England regional transmission rates, so that its cost would be shared throughout New England according to state load share. Connecticut accounts for approximately 27% of the new England load, so Connecticut customers would bear approximately 27% of the project cost included in regional rates.  However, recovery of project costs through regional rates is not automatic.  Only costs determined by ISO-NE to be eligible for regionalization according to specific tariff provisions will be included in regional rates.  CL&P Ex. 8 (Response to OCC-02-031); CL&P Ex. 15  (Scarfone, pp. 54-58)

295. ISO-NE Planning Procedure 3 provides, and experience has shown, that where a line (or a line segment) that would normally be constructed overhead in conformity with good utility practice is instead constructed underground, the excess cost of underground line construction will not be included in regional rates, but will be “localized.”  CL&P Ex. 8 (Response to OCC-02-031); CL&P Ex. 15 (Scarfone, pp. 54-58)

296. The effect of localization of excess underground costs would be that Connecticut consumers would bear 27% of what the cost of an overhead line (or segment) would have been, plus 100% of the difference between that cost and the cost of an underground line (or segment) and any line transition stations.  Accordingly, for example, if CL&P were to build an underground line variation that cost 10 times more than a segment of overhead line constructed in accordance with standard good utility practice would have cost, it is likely that the cost to Connecticut consumers for the underground line would be 34 times more than that of the overhead line [(1 x 27%) + (9 x 100%) = 9.27 ÷ 0.27 = 34.3].  CL&P Ex. 8 (Response to OCC-02-031); CL&P Ex. 15 (Scarfone, pp. 54-58)

297. By way of illustration, considering the initial capital cost for the proposed overhead line only of $41 million as compared to the $455 million estimated cost of the in-ROW underground alternative, the cost to Connecticut ratepayers for the overhead line construction in Connecticut would be $11.7 million ($41 MM x 27% = $11.7 MM), as compared to $425.7 million for underground line construction [$455 MM - $41 MM = $414 MM + $11.7 MM = $ 425.7MM].  In either case, Connecticut ratepayers would also pay a 27% share of the North Bloomfield Substation costs (assumed to be the same for both overhead and underground line construction) and the same share of the cost of the Massachusetts construction. CL&P Ex. 15 (Carberry / Newland, p. 28)

298. Therefore, an all-underground line alternative to the overhead line from North Bloomfield Substation to the Massachusetts / Connecticut state border would not be economically practical, and is unlikely to be environmentally practical.  CL&P Ex. 15 (Carberry / Newland pp. 27 - 29)
K.2.4
All-Underground Line Route in Public Roads

299. An all-underground line route along or adjacent to existing public roads was identified by CL&P as constructible under street routes between the North Bloomfield Substation and the Connecticut/Massachusetts state border.  CL&P Ex. 1 (Application, Vol. 1, p. H-25)
300. The All-Underground Road Alternative would leave the North Bloomfield Substation and proceed north through the Towns of North Bloomfield, East Granby, and Suffield to a point on the Massachusetts side of the Connecticut / Massachusetts border.  It would initially follow Tariffville Road east for approximately 600 feet; continue north within the existing transmission line ROW, crossing the Farmington River adjacent to State Route 187/Main Street; then continue north along State Route 187/Main Street for approximately 5.7 miles to Sheldon Street; east along Sheldon Street for approximately 0.5 miles to Grand Street (State Route 187); and north along Grand Street for approximately 4.5 miles to the Connecticut/Massachusetts state border, where Grand Street becomes Pine Street.  The route would then continue north along Pine Street (State Route 187) for approximately 0.2 miles to Barry Street; and west along Barry Street for approximately 0.5 miles, terminating at a potential transition station location south of Barry Street on property owned by WMECO.  CL&P Ex. 1 (Application, Vol. 1, p. H-22, Fig. H-3, p. H-25)

This all-underground in-road line route is depicted below.  

301. [image: image7.emf][image: image8.emf]
CL&P Ex. 1 (Application, Vol. 1, p. H-22; Fig. H-3)
302. The CDOT prefers the proposed overhead line to an in-road underground alternative because longitudinal installations of electrical cables beneath highways are costly and challenging to work around and present conflicts with highway use when maintenance and repairs are required, especially in emergencies.  (Tr. 11/05/09, pp. 75-77, Obara).

303. Because of the CDOT’s requirements that splice vaults be built outside of the travel ROW wherever possible, an in-road ROW variation would in fact require substantial construction of underground facilities on private property adjacent to state highways.  (Tr. 11/05/09, pp. 80-82, Obara)

304. The initial capital cost to construct an underground transmission cable system along or adjacent to these existing public roads in 2008 dollars is estimated at approximately $479 million dollars.  CL&P Ex. 1 (Application, Vol. 1, p. H-26); CL&P Ex. 15 (Carberry / Newland, p. 28)

305. The estimated “life-cycle” costs of the all-underground line route along or adjacent to public roads is $682 million, resulting in an even greater gap between the life-cycle costs of the all-underground transmission cable system within the existing transmission line ROW and the all-overhead H-frame line than that between their initial capital costs.  CL&P Ex. 1 (Application, Vol. 1, p. H-26); CL&P Ex. 15 (Carberry / Newland, p. 28)
306. As with the in-ROW underground line alternative, this vast cost differential becomes much greater when the cost to Connecticut ratepayers is considered, because the excess costs of underground construction, as compared  to overhead construction, must be assumed to be “localized” rather than shared by the entire region.  CL&P Ex. 15 (Carberry / Newland, p. 28; Scarfone, pp. 54-58) 

307. As applied to the $682 million capital cost of the in-road alternative, the cost to Connecticut ratepayers for the overhead line construction in Connecticut would be $11.7 million ($41 MM x 27% = $11.7 MM), as compared to $652.7 million for the Connecticut underground line construction [$652 MM - $41 MM = $641MM + $11.7 MM = $652.7 M].  In either case, Connecticut ratepayers would also pay a 27% share of the North Bloomfield Substation costs (assumed to be the same for both overhead and underground construction) and the same share of the cost of the Massachusetts construction.  CL&P Ex. 15 (Carberry / Newland, p. 28; Scarfone, pp. 54-58)
K.3
POTENTIAL UNDERGROUND VARIATIONS FOR SEGMENTS OF THE 
PROPOSED LINE ROUTEFROM NORTH BLOOMFIELD SUBSTATION 
TO THE CONNECTICUT / MASSACHUSETTS STATE BORDER 

308. CL&P identified four potentially viable underground line variations to a portion of the proposed overhead line route between North Bloomfield Substation and the state border, for evaluation pursuant to CGS §16-50p(i), which creates a rebuttable presumption that 345-kV lines, if constructed “adjacent to” certain land uses, will not  be consistent with the purposes of the PUESA.  CL&P Ex. 1 (Application, pp. H-28 to H-48).  The location and characteristics of these variations are described in the immediately following paragraphs.  The application of the presumption will be evaluated in connection with the EMF section of this document.  
309. Each of these four potential underground line-route variations would avoid locating the new 345-kV transmission line in an overhead line configuration on the existing ROW in the vicinity of certain residences, while leaving the  existing 115-kV line on that section of ROW unchanged.  CL&P Ex. 1 (Application, Vol. 1, p. H-37)

310. The four potential underground variations of the proposed overhead line from North Bloomfield to the state border are each also alternatives to one another.  That is, each of the four alternatives seeks to avoid overhead line construction on  a common segment of the ROW (although some of them would also avoid overhead line construction for an additional ROW length as well).  Building more than one of the variations would be duplicative.  CL&P Ex. 1 (Application, Vol. 1, p. H-37)
311. Two of these four potential underground line variations would be aligned along or within road ROWs.   These configurations are referred to as the Newgate Road Underground Line-Route Variation and the State Route 168/187 Underground Line-Route Variation.  CL&P Ex. 1 (Application, Vol. 1, p. H-37)
312. The remaining two potential underground variations of the Connecticut portion of the proposed route would be located within portions of the existing transmission line ROW; these configurations are designated as the “4.6-Mile In-ROW Underground Line Route Variation” and the “3.6-Mile In-ROW Underground Line Route Variation”.  CL&P Ex. 1 (Application, Vol., 1, p. H-37)

313. In addition to these four underground variations, CL&P has identified an underground variation to the potential Connecticut portion of the Massachusetts SRA line.  CL&P Ex. 1 (Application, Vol., 1, p. H-57)
314. Any of the underground line variations would require the installation of a 345-kV cable system consisting of cables within conduits in a trench and cables within splice vaults, as well as transition stations.  Underground installation of a 345-kV line would require:

· vaults (one per each set of three XLPE cables) that are approximately 10 feet wide by 10 feet deep by 32 feet long, buried approximately 1,600 feet apart along the cable route;  

· a trench that would normally be 5 feet wide and 7 to 10 feet deep, in order to accommodate conduits for the nine XLPE cables (each cable is approximately 6 inches in diameter) and associated equipment;  

· transition stations that typically require a fenced-in and graded area approximately 2 to 4 acres in size, to accommodate the equipment needed to connect the 345-kV underground transmission cables to the overhead transmission line; 

· power cables designed for nominal 345-kV operation;  

· three parallel sets of three XLPE-insulated cables

· two sets would normally be energized in parallel providing a summer normal capacity rating of approximately 1,200 MVA and a long time emergency (LTE) rating in summer of between 1,800 MW and 2,400 MW, depending upon the pre-emergency cable use.  
CL&P Ex. 1 (Application, Vol. 1, pp. H-37, H-38)

315. The construction requirements and environmental concerns of the in-ROW and in-road variations would be similar to those described in the preceding paragraphs with respect to the all underground in-ROW and in-road alternatives.  CL&P    Ex. 1 (Application, Vol. 1, pp. H-48)

316. Each of the underground line variations would result in a reduction of visual impacts along the ROW where the overhead lines would otherwise be built.  However, each of the underground line routes would have some visibility impacts associated with two transition stations in locations that currently do not have these facilities.  In particular, potential transition station location 2 may be visible from locations along Newgate Road such as Old Newgate Prison, and potential transition station location 3, located just north of Phelps Road, would be visible from residences adjacent to the location and the existing overhead transmission line crossing at Phelps Road.  CL&P Ex. 1 (Application, Vol. 1, p. H-51)
317. The location of the four potential variations to the Connecticut portion of the North Bloomfield to Agawam route and the location of the proposed overhead line construction they would replace, as well as the location of the potential underground variation of the Connecticut portion of the Massachusetts SRA, are shown in the following Figure: 
Figure H-4: GSRP Potential Routes
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K.3.1
Newgate Road Underground Line-Route Variation:  East Granby and 
Suffield
318. The underground line segment identified as the Newgate Road Underground Line-Route Variation is located in East Granby and Suffield and would extend for about 6 miles from Granby Junction (East Granby) to the intersection of the ROW with Phelps Road (Suffield). It would replace a 4.6-mile long section of overhead line (See, Figure H-6).   CL&P Ex. 1 (Application, Vol. 1, pp. H-38, H-39, H-40)
319. The underground cables would be installed within the existing transmission line ROW for a short distance (approximately 1,000 feet) and then within and/or along public roads (Turkey Hills Road/State Route 20, Newgate Road, and Phelps Road).  Transition stations would be located adjacent to the ROW near Granby Junction and near its intersection with Phelps Road.  The Granby Junction transition station could be built entirely on CL&P property.  The northern transition station near Phelps Road could be partially built on CL&P property, but some (approximately 1 acre) of private land would be required as well.  CL&P Ex. 1 (Application, Vol. 1, p. H-39); CL&P Ex. 15 (Carberry / Newland, p. 39)
320. Additional ROW would be required at the northern transition station near Phelps Road; temporary and permanent easements may also be required at the splice-vault locations due to conflicts with existing utility facilities or requirements of the CDOT.  CL&P Ex. 1 (Application, Vol. 1, p. H-39); CL&P Ex. 15 (Carberry / Newland, p. 39)
321. The route would pass by Newgate Prison (listed on the National Register of Historic Places and designated a National Historic Landmark).  Underground line construction could affect underground mining tunnels that are part of the historic site, which traverse Newgate Road under the  roadway.  CL&P Ex. 1 (Application, Vol. 1, p. H-41); CL&P Ex. 15 (Carberry / Newland, p. 40)
322. Above-ground stone walls that comprise Newgate Prison are within 10 feet of the edge of pavement for Newgate Road and may be affected by vibrations associated with construction at this location.  CL&P Ex. 1 (Application, Vol. 1, p. H-41); CL&P Ex. 15 (Carberry / Newland, p. 40)

K.3.2
State Route 168/187 Underground Line-Route Variation:  East Granby and Suffield
323. The State Route 168/187 Underground Line-Route Variation in East Granby and Suffield would extend for about 8 miles starting at Granby Junction, where the Newgate Road Underground Line-Route Variation would also begin, but would continue farther north, terminating where the existing CL&P transmission line ROW intersects with Phelps Road (Suffield) and would replace an approximately 4.6-mile long section of the overhead line (See Fig. H-7).  CL&P Ex. 1 (Application, Vol. 1, pp. H-41, H-42)

324. The route of this underground line variation would be located within CL&P’s transmission line ROW for a short distance (approximately 1,000 feet) and then within and along Turkey Hills Road (State Route 20), North Main Street, South Stone Street (State Route 187), and Mountain Road (State Route 168).  CL&P  Ex. 1 (Application, Vol. 1, p. H-41)
325. Construction and ROW requirements would be similar to those for the Newgate Road Underground Line-Route Variation discussed in preceding section.  CL&P Ex. 1 (Application, Vol. 1, p. H-41); CL&P Ex. 15 (Carberry / Newland, p. 40)

K.3.3
4.6-Mile In-ROW Underground Line-Route Variation:  East Granby and Suffield
326. The 4.6-Mile In-ROW Underground Line-Route Variation would start at Granby Junction and extend north within the existing overhead transmission line ROW to a transition station site that has been identified north of Phelps Road in Suffield.  It would replace a 4.6-mile segment of the proposed overhead transmission line (See Fig. H-8).  CL&P Ex. 1 (Application, Vol. 1, pp. H-43, H-45); CL&P Ex. 15 (Carberry / Newland, p. 40)

327. Burial of this underground cable system within the existing transmission line ROW, including the construction of splice vaults, would require additional clearing of vegetation.  Direct and significant impacts to environmental resources along the ROW would include:

· upland vegetation, wetlands (including vernal pools)
· a large wetland, approximately 1,500 feet long, located north of Turkey Hills Road would be crossed
· this distance may exceed the upper limits of the horizontal directional drill (HDD) length for 345-kV transmission line

· further geotechnical investigations would be needed to verify that the subsurface conditions are compatible with an HDD of this length

· temporary workspace would need to be created for a drill-rig setup, and would encroach on the limits of existing wetlands and
· there would be a risk of an inadvertent return of drilling fluid to the surface, which could affect the wetland resource;
· watercourses;
· critical species habitat; and
· cultural resources. 

CL&P Ex. 1 (Application, Vol. 1, p. H-43)
328. These environmental impacts would occur during the construction phase, and also would remain during the life of the project (operational phase) since a permanent and continuous access road would have to be developed along the ROW to provide access to the entire cable system.  CL&P Ex. 1 (Application, Vol. 1, p.  H-43)
K.3.4
3.6-Mile In-ROW Underground Line-Route Variation:  East Granby and Suffield
329. The underground line segment in this variation would extend for about 3.6 miles starting at a potential transition station site and extending within the existing overhead transmission line ROW to potential transition station location 3 located north of Phelps Road in Suffield (See Fig. H-9).  CL&P Ex. 1 (Application, Vol. 1, pp. H-46, H-47); CL&P Ex. 15 (Carberry / Newland, p. 40)
330. This 3.6-Mile In-ROW variation is an alternative to reduce the wetland impacts that would be associated with the 4.6-Mile In-ROW Underground Line-Route Variation.  CL&P Ex. 1 (Application, Vol. 1, p. H-46)

331. The northerly transition station required for this variation would have to be located partially within the existing transmission line ROW and partially within property owned by the State of Connecticut, within approximately 2 to 4 acres of the Newgate Wildlife Management Area.  CL&P Ex. 1 (Application, Vol. 1, p. H-46)
332. This variation could not be built unless CL&P were able to obtain the necessary rights to build a transition station on this state land.  CL&P Ex. 1 (Application, Vol. 1, p. H-46)                                                       
333. The attributes of the four potential underground variations, as compared to the segment of overhead line that they would replace, may be summarized as follow:
Route Variations, East Granby and Suffield

	Criteria
	Overhead 345-kV Line Segment

(Proposed Route)
	Underground Variation

(3.6-Mile In-ROW)
	Underground Variation

(4.6-Mile In-ROW)
	Underground Variation

(Newgate Road)
	Underground Variation

(State Route 168/187)

	Route Segment Length
	Ranges from 3.6 to 5 miles
	3.6 miles
	4.6 miles
	6 miles
	8 miles

	Location (Towns)
	East Granby, Suffield
	East Granby, Suffield
	East Granby, Suffield
	East Granby, Suffield
	East Granby, Suffield

	Total Connecticut Project Estimated Cost*
	$134 million
	$287 million
	$318 million
	$381 million
	$456 million

	Additional ROW or Land Required (Y or N); If Y, Acreage


	N
	Y (two transition stations, totaling 4 to 8 acres)
	Y (two transition stations, totaling 4 to 8 acres)
	Y (two transition stations, totaling 4 to 8 acres)
	Y (two transition stations, totaling 4 to 8 acres)

	Additional Private Property Acquisition Required (Y or N); If Y, acreage


	N
	Y (for transition stations and additional underground easement rights along existing overhead transmission line ROW)
	Y (for transition stations and additional underground easement rights along existing overhead transmission line ROW)
	Y (for transition stations and additional underground easement rights for any locations off road ROW)
	Y (for transition stations and additional underground easement rights for any locations off road ROW)

	Vegetation Clearing Required (Total)


	38.2 to 42.6 acres (estimated)
	4.9 acres (estimated)
	10.0 acres (estimated)
	4.3 acres (estimated)
	3.4 acres (estimated)

	Wetlands Affected
	7.1 to 17.4 acres (estimated)
	2.2 acres (estimated)
	11.2 acres (estimated)
	0.1 acres (estimated)
	0.1 acres (estimated)

	Streams Crossed (No.)
	6
	5
	6
	8
	8

	Access Roads
	Temporary and/or Permanent access required to structures along route
	Permanent access required along entire route (approx. 3.6 miles).  Will affect 8.7 acres permanently, based on a 20-foot-wide road
	Permanent access required along entire route (approx. 4.6 miles).  Will affect 11.2 acres permanently, based on a 20-foot-wide road
	
	

	Visibility
	Adjacent to existing 115-kV line; modifications to visual environment due to location of new 345-kV line within existing ROW


	Changes associated with two new transition stations
	Changes associated with two new transition stations
	Changes associated with two new transition stations
	Changes associated with two new transition stations


*Note:  Project cost is based on cost for the Connecticut portion of the routes to be a total cost (underground and overhead for each variation) from North Bloomfield Substation to the Connecticut/Massachusetts state border.  

CL&P Ex. 1 (Application, Vol. 1, p. H-48) 
K.3.5
Comparative Cost and Ratepayer Impact of the Underground Variations to the Connecticut Portion of the Proposed Route

334. The development of an underground cable system would require significant additional capital cost expenditures compared to the overhead line option.  These additional costs would have to be borne by power consumers.   CL&P Ex. 1 (Application, Vol. 1, p. H-49)
335. The Newgate Road Underground Line-Route Variation includes 6 miles of underground transmission cables and would increase the total project cost by approximately $248 million.  CL&P Ex. 1 (Application, Vol. 1, p. H-49)

336. The State Route 168/187 Underground Line-Route Variation would replace 4.6 miles of overhead transmission line with 8 miles of underground transmission cables; this underground alternative would add approximately $322 million to the total project cost.  CL&P Ex. 1 (Application, Vol. 1, p. H-49)

337. The 3.6-Mile In-ROW Underground Line-Route Variation includes 3.6 miles of underground transmission cables and would increase the total project cost by approximately $154 million.  CL&P Ex. 1 (Application, Vol. 1, p. H-49)

338. The 4.6-Mile In-ROW Underground Line-Route Variation includes 4.6 miles of underground transmission cables and would increase the total project cost by approximately $184 million.  CL&P Ex. 1 (Application, Vol. 1, Page H-49)

339. Planning level estimates of the cost of the four underground variations developed for GSRP, as compared with the cost of the overhead lines they would replace are shown on the table below:
Estimated Initial Capital Costs of Underground Variations Compared to That of Section of Overhead Line Each Variation Would Replace

	1
	2
	3
	4
	5
	6
	7

	UG Variation
	Length of OH Line Replaced by UG Variation
	Cost of UG Variation
	Cost of OH Segment Replaced
	Excess UG Cost (3) - (4)
	UG Cost Multiple (3) ÷ (4)
	OH Section To Be Replaced (Existing Structures)

	3.6 Miles in-ROW 
	3.6 
	$166,000,000 
	$12,400,000 
	$153,600,000 
	13.4 
	Str 3187 to Str 3219 

	4.6 miles in-ROW 
	4.6 
	$200,300,000 
	$15,500,000 
	$184,800,000 
	12.9 
	Str 3177 to Str 3219 

	Newgate Road 
	4.6 
	$262,800,000 
	$15,500,000 
	$247,300,000 
	17.0 
	Str 3177 to Str 3219 

	RT 167/187 
	5.0 
	$337,500,000 
	$15,500,000 
	$322,000,000 
	21.8 
	Str 3177 to Str 3224 


CL&P Ex. 5 (Response to OCC-01-005); CL&P Ex. 5 (Response to CSC-02-031); CL&P Ex. 15 (Carberry / Newland, p. 48)
340. The difference in the cost to Connecticut consumers resulting from the choice of one of the underground variations would be much greater than the differences shown in the Table above because of the federal tariff provisions described in the FOF concerning the all-underground line-route alternatives.  The estimated differential impact on the costs that would be required to be ultimately borne by Connecticut electric consumers is as follows:

Estimated Connecticut Share of Initial Capital Costs of Underground Variations

Compared to That of Section of Overhead Line Each Variation Would Replace,

Assuming Localization of Excess Underground Costs

	1
	2
	3
	4
	5
	6
	7 

	UG Variation 
	Cost of UG Variation 
	Cost of OH Segment Replaced 
	Excess UG Cost (2) - (3) 
	Cost to CT of OH Section (3) x 27% 
	Total Cost to CT of UG After Localization (4) + (5) 
	Multiple UG Cost to CT After Localization          (6) ÷ (5) 

	3.6 Miles in-ROW 
	$166,000,000 
	$12,400,000 
	$153,600,000 
	$3,348,000 
	$156,948,000 
	46.9 

	4.6 miles in-ROW 
	$200,300,000 
	$15,500,000 
	$184,800,000 
	$4,185,000 
	$188,985,000 
	45.2 

	Newgate Road 
	$262,800,000 
	$15,500,000 
	$247,300,000 
	$4,185,000 
	$251,485,000 
	60.1 

	RT 167/187 
	$337,500,000 
	$15,500,000 
	$322,000,000 
	$4,185,000 
	$326,185,000 
	77.9 


CL&P Ex. 5 (Response to OCC-01-005); CL&P Ex. 5 (Response to CSC-02-031); CL&P Ex. 15 (Carberry / Newland, p. 49)

K.4
CONNECTICUT PORTION OF THE MASSACHUSETTS SOUTHERN 
ROUTE ALTERNATIVE UNDERGROUND LINE-ROUTE VARIATION
341. CL&P investigated a hybrid overhead-underground line route that would substitute an underground cable segment for the section of overhead line adjacent to the residential areas in Enfield.  CL&P Ex. 1 (Application, Vol. 1, p. H-57); CL&P Ex. 15 (Carberry / Newland, p. 53)
342. CL&P initially considered both in-row and street variations, but determined that only the latter was likely to qualify for environmental permitting. CL&P Ex. 15 (Carberry / Newland, p. 53)
343. A 3.7-mile portion of the overhead 5.4-mile Massachusetts SRA in Connecticut would be replaced by an approximately 4.3-mile section of nine XLPE underground cables in the hybrid variation alternative.  CL&P Ex. 1 (Application, Vol. 1, p. H-57); CL&P Ex. 15 (Carberry / Newland, p. 53)

344. The hybrid variation alternative cable system would be installed primarily in and adjacent to state and local public roads.   The 345-kV underground cable system would diverge from the existing overhead line ROW at Campania Road (west of Interstate 91) in Enfield, and would rejoin the overhead line ROW at its intersection with Mayfield Drive in Enfield.  CL&P Ex. 1 (Application, Vol. 1, p. H-57)

345. The hybrid variation alternative would require a transition station at each end of the cable route.  Between these points, the underground line would be installed primarily in state and local public roads and transverse Campania Road, Manning Road, U.S. Route 5, Brainard Road, and Mayfield Drive.  A 0.4-mile segment also would be located within the existing transmission line ROW.  CL&P Ex. 1 (Application, Vol. 1, pp. H-57, H-58)
346. The two transition stations, each of which would require 2 to 4 acres of fenced and graded area with above-ground termination facilities, could be located primarily on CL&P property, but would also require some additional acquisition of private land.  CL&P Ex. 1 (Application, Vol. 1, p. H-58)
347. Other principal features of this variation include: additional ROW at the eastern transition station near Mayfield Drive would be required; temporary and/or permanent easements may also be required at the splice-vault locations; three splice-vaults (one per each set of three XLPE cables), 10 feet wide by 10 feet deep by 32 feet long, would be buried approximately 1,600 feet apart along the route; and nine 8-inch PVC conduits for the 345-kV XLPE cables; three 2-inch PVC conduits for the grounding conductors; three 2-inch PVC conduits for the fiber optic relaying cables; and three 2-inch conduits for the temperature sensing fiber cables would be placed in a trench normally 5 to 7 feet wide and 7 to 10 feet deep. CL&P Ex. 1 (Application, Vol. 1, p. H-58)

348. A comparative summary of the overhead line and this underground line variation is as follows: 
Table H-5

Comparative Summary of the Massachusetts Southern Route Alternative

345-kV Overhead Line and Enfield Underground Variation, Enfield

	Criteria
	Overhead 345-kV Line Segment

(Massachusetts Southern Route Alternative)
	Underground Line Variation

(Enfield Underground Variation)

	Route Segment Length
	3.7 miles
	4.3 miles

	Location (Towns)
	Enfield
	Enfield

	Estimated Cost
	$15 million
	$184 million

	Additional ROW or Land Required (Y or N); If Y, Acreage


	N
	Y (two transition stations, totaling 4 to 8 acres)

	Additional Private Property Acquisition Required (Y or N); If Y, acreage


	N
	Y (for transition stations and additional underground easement rights for any locations off road ROW and along existing overhead transmission line ROW)

	Vegetation Clearing Required (Total)


	35.9 acres (estimated)
	3.4 acres (estimated)

	Wetlands Affected 
	6.8 acres (estimated)
	0.1 acres (estimated)

	Streams Crossed (No.)
	2
	2

	Access Roads
	Temporary and/or Permanent access required along route.  Preliminary have not been developed.
	Permanent access required along route.  Preliminary have not been developed.

	Visibility 
	Adjacent to existing 115-kV line; modifications to visual environment due to location of new 345-kV line within existing ROW
	Changes associated with two new transition stations


CL&P Ex. 1 (Application, Vol. 1, p. H-59, Table H-5); CL&P Ex. 1 (Application, Vol. 1, p. H-60)

349. The estimated cost of the SRA Underground Variation as compared to the overhead line segment that it would replace is as follows: 

Comparison of Cost of Underground Variation As Compared to Overhead
Segment It Would Replace

	UG 

Variation
	Length of

OH Line

Replaced by

UG

Variation
	Cost of UG

Variation

(including  2

Transition

Stations)
	Cost of OH

Segment

Replaced
	Excess UG 

Cost
	UG Cost

Multiple
	UG Cost 

Multiple to

CT

Consumers

After Localization

Of Excess

UG Cost

	4.3 miles

in-ROW &

Streets
	3.7 miles
	$184,000,000
	$15,000,000
	$169,000,000
	12.3
	42.7


CL&P Ex. 15 (Carberry / Newland, p. 54)

K.5
UNDERGROUND VARIATIONS – CONCLUSION
350. Each of the five underground line-route variations would be economically impractical, and would lessen system reliability by adding operations completely and would result in an unreasonable economic burden on Connecticut ratepayers.  CL&P Ex. 1 (Application, Vol. 1, p. H-48); CL&P Ex. 15 (Carberry / Newland, pp. 49-50, 54)

351. In addition, the in-ROW variations are likely to be infeasible because they would result in unacceptable significant adverse environmental impacts as compared to the use of an overhead 345-kV line configuration along the existing ROW.  CL&P Ex. 1 (Application, Vol. 1, p. H-48); CL&P Ex. 15 (Carberry / Newland, pp. 49-50) 
L.
ELECTRIC AND MAGNETIC FIELDS (EMF)
L.1
BACKGROUND
352. Transmission lines are common sources of EMF, as are other substantial components of electric power infrastructure, ranging from transformers at substations to the wiring in a home. However, any piece of machinery run by electricity can be a source of EMF: household objects as familiar as electric tools, hair dryers, televisions, computers, refrigerators, and electric ovens. In the U.S., EMF associated with electric power have a frequency of 60 cycles per second (or 60 Hz). Council Administrative Notice Item 3 (BMP, p. 1)

353. Concerns regarding the health effects of EMF arise in the context of electric transmission lines and distribution lines, which produce time-varying EMF, sometimes called extremely-low frequency electric and magnetic fields, or ELF-EMF.  As the weight of scientific evidence indicates that exposure to electric fields, beyond levels traditionally established for safety, does not cause adverse health effects, and as safety concerns for electric fields are sufficiently addressed by adherence to the National Electrical Safety Code, as amended, health concerns regarding EMF focus on MF rather than EF.  Council Administrative Notice Item 3 (BMP, p. 1)

354. MF levels in the vicinity of transmission lines are dependent on the flow of electric current through them and fluctuate throughout the day as electrical demand increases and decreases. They can range from about 5 to 150 mG, depending on current load, height of the conductors, separation of the conductors, and distance from the lines. The level of the MF produced by a transmission line decreases with increasing distance from the conductors, becoming indistinguishable from levels found inside or outside homes (exclusive of MF emanating from sources within the home) at a distance of 100 to 300 feet, depending on the design and current loading of the line (NIEHS, 2002). Council Administrative Notice Item 3 (BMP, p. 2)
355. In Connecticut, existing and proposed transmission lines are designed to carry electric power at voltages of 69, 115, or 345-kV. Distribution lines, i.e. those lines directly servicing the consumer’s building, typically operate at voltages below 69 kV and may produce levels of MF similar to those of transmission lines.  Council Administrative Notice Item 3 (BMP, p. 2)

356. While more than 40 years of scientific research has addressed many questions about EMF, the continuing question of greatest interest to public health agencies is the possibility of an association between time weighted MF exposure and demonstrated health effects.  Council Administrative Notice Item 3 (BMP, p. 2)

357. The Council has recognized that “the weight of scientific evidence indicates that exposure to electric fields, beyond levels traditionally established for safety, does not cause adverse health effects” and that scientific literature “reflects the lack of credible scientific evidence for a causal relationship between MF [magnetic field] exposure and adverse health effects”  Council Administrative Notice Item 3 (BMP, p. 2)

L.1.1
The Council’s EMF Best Management Practices

358. The Council has recognized that a causal link between power-line MF exposure and demonstrated health effects has not been established, even after much scientific investigation in the U.S. and abroad. Furthermore, the Council has recognized that timely additional research is unlikely to prove the safety of power-line MF to the satisfaction of all. Therefore, since 1993, the Council has adopted a cautious approach to transmission line siting that has guided its Best Management Practices. This continuing policy is based on the Council’s recognition of and agreement with conclusions shared by a wide range of public health consensus groups, and also based, in part, on a review which the Council commissioned as to the weight of scientific evidence regarding possible links between power-line MF and adverse health effects. Under this policy, the Council advocates the use of effective no-cost and low-cost technologies and management techniques on a project-specific basis to reduce MF exposure to the public while allowing for the development of efficient and cost-effective electrical transmission projects.  Council Administrative Notice Item 3 (BMP, p. 4)

359. This approach does not imply that MF exposure will be lowered to any specific threshold or exposure limit, nor does it imply that MF mitigation will be achieved with no regard to cost. Council Administrative Notice Item 3 (BMP, p. 4)

360. The Council has developed its precautionary guidelines in conjunction with CGS §16-50p(i), which restricts the siting of overhead 345-kV transmission lines in areas where children congregate, subject to technological feasibility, and considerations of unreasonably burdening consumers. These restrictions cover transmission lines adjacent to “residential areas, public or private schools, licensed child day-care facilities, licensed youth camps, or public playgrounds.”  Council Administrative Notice Item 3 (BMP, p. 4)

361. In its BMP, the Council addresses engineering practices for proposed electric transmission lines with a design capacity of 69 kV or more and MF health concerns related to these projects.  Council Administrative Notice Item 3 (BMP, p. 2)
362. The BMP direct an applicant seeking approval of an electric transmission line to initially design its proposed transmission line project according to standard good utility practice that incorporates “no-cost” MF mitigation design features. The Applicant must then develop a Field Management Design Plan that depicts the baseline design and identifies low-cost MF mitigation design features specifically where portions of the project are adjacent to residential areas, public or private schools, licensed child day-care facilities, licensed youth camps, or public playgrounds. Council Administrative Notice Item 3 (BMP, p. 4)

363. The engineering measures for reducing magnetic field levels at the edge of the ROW in publicly accessible areas that an applicant must consider include distance, height, conductor separation, conductor configuration, optimum phasing, increased voltage, and underground installation. Council Administrative Notice Item 3 (p. 8) 

364. The overall cost of low-cost design features is to be calculated at 4% of the total baseline project costs, including substation costs. The 4% guideline is neither an absolute cap nor an absolute threshold.  Council Administrative Notice Item 3 (BMP, p. 5)

365. To assist the Council in evaluating the changes in MF levels that are likely to be associated with a proposed project, the Council requires an applicant to provide design alternatives and calculations of MF for pre-project and post-project conditions, under 1) peak load conditions at the time of the application filing, and 2) projected seasonal maximum 24-hour average current load on the line anticipated within five years after the line is placed into operation. Council Administrative Notice Item 3 (BMP, p. 6).  An applicant may also present calculations based on other loading conditions that are more typical throughout the year, and thus more representative of  time-weighted MF levels near or on a transmission ROW. CL&P Ex. 1 (Application, Vol. 1, p. O-10)  In addition, the Council’s Application Guidelines require calculations of expected EMF levels during expected normal line loading and operation. (Application Guide for Terrestrial Electric Transmission Lines, August, 2007, § VIII (N))
366. This information allows the Council to evaluate how MF levels differ between alternative power line configurations. The intent of requiring various design options is to achieve reduced MF levels when possible through practical design changes. The selection of a specific design will also be affected by other practical factors, such as the cost, system reliability, aesthetics, and environmental quality.  Council Administrative Notice Item 3 (BMP, p. 6).
367. The BMP provide specific direction for assumptions and techniques to be used in modeling pre - and post- project MF.  Council Administrative Notice Item 3 (BMP, pp. 6, 7) CL&P has complied with those directives in this Docket.  CL&P Ex. 1 (Application, Vol. 1, pp. O-9 to O-16)

L.1.2
EMF Modeling of Baseline and BMP Line Designs Presented in this Docket

368. CL&P provided MF calculations for the year 2012 to represent pre-project conditions, and the year 2017 to represent post-project conditions five years later.  CL&P Ex. 1 (Application, Vol. 1, p. O-10)
369. CL&P provided magnetic field calculations for three pre-project loading conditions in 2012 and three post-project loading conditions in 2017.  These were called Annual Peak Load (APL), Peak-Day Average Load (PDAL), and Annual Average Load (AAL).  By the choice of load levels, and by the choice of import levels and generation dispatches, the resulting MF calculations in each case yielded conservatively high values.  CL&P Ex. 1 (Application, Vol. 1, pp. O-10, O-11); CL&P Ex. 15 (Carberry / Newland, p. 34))

370. High conservative estimates of AAL were based on a 61% annual load factor of the New England Transmission System, i.e., 19,830 MWs in 2012 and 20,700 MWs in 2017. The AAL case is not indicative of an annual average exposure case, but rather a possible, more likely a conservatively high, estimate of such a case.  CL&P Ex.1 (Application, pp. O-10, O-11); CL&P Ex. 15 (Carberry / Newland, p. 34)

371. The conservatively high currents assumed for modeling the fields that are likely to be associated with the proposed new 345-kV line is due in part to the assumption that all four of the NEEWS projects in Rhode Island, Connecticut, and Massachusetts will be completed.  The import capability into Connecticut would be much higher with the completion of these projects than it is today, and the calculations assumed that this higher import capability would be in use for the purposes of the calculation. CL&P Ex. 1 (Application, pp. O-13- to O-15); CL&P Ex. 15 (Carberry / Newland, p. 34); (Tr. 9/22/09, pp. 124, 125, Carberry)
372. CL&P conservatively calculates MF using typical conductor heights above ground at the middle of cross-country line spans.  Wherever conductor heights are higher above ground, MF will be lower at the ground level on and immediately adjacent to the ROW.  Because conductor heights above ground increase between the mid-span points and the line structures, magnetic field levels will be lower at ROW edge locations which are not opposite the mid-span points than CL&P’s calculated values.  CL&P Ex. 1 (Application, Vol. 1, Appendix O-1, p. 10) 

373. Calculations of MF for existing lines under pre-NEEWS conditions in 2012 and post-NEEWS conditions in 2017 for proposed new and reconfigured lines were performed for the Plan at the AAL, which are most useful for predicting field levels for any ‘typical’ day, and these values are presented below in profiles and tables.  In addition, MF levels at 25-foot intervals are also presented for the base design, alternative designs, and route variations at AAL, APL and PDAL, together with associated electric field levels, in Appendices O-3, O-4, and O-5, as corrected by CL&P Ex. 22 (Response to OCC-01-SP03)  

L.2
CONNECTICUT PORTION OF PROPOSED NORTH BLOOMFIELD TO 
AGAWAM 345-KV LINE
374. There are two different configurations of transmission lines currently on the Connecticut portion of the North Bloomfield to Agawam ROW.  These two configurations are identified as Cross Section 1 and Cross Section 2.  CL&P Ex. 1 (Application, Vol. 1, p. O-16)

L.2.1
Cross Section 1

375. Cross-Section No. 1 (referred to as XS-1) is the 4.7-mile-long section of the ROW between North Bloomfield Substation and Granby Junction.  It is typically 385 feet wide.  Currently on this section of the ROW are:

· a line of lattice-steel towers typically 75 to 95 feet high that support two 115-kV circuits (circuits #1821/1836);

· a 23-kV distribution line on wood poles; and 
· a 115-kV line (circuit #1768) on a line of wood-pole H-frames typically 60 feet high.  

CL&P Ex. 1 (Application, Vol. 1, p. O-16)
376. The existing facilities and proposed “baseline” facilities on Cross Section 1 are illustrated on Figure O-3 at page O-17 in Volume 1 of the Application, which is reproduced as Ex. CN-3 to the Carberry / Newland testimony, CL&P Ex. 15. A copy of that figure is also provided as Attachment 1 to this submission. 

L.2.2
Proposed Changes to Existing Line Configurations and Magnetic Fields – Cross Section 1
377. The new 345-kV transmission line (to be known as circuit #3216) would be supported on steel- or wood-pole H-frame structures typically 90 feet high and centered 75 feet to the east of the double-circuit 115-kV line, which will be de-energized.  CL&P Ex. 1 (Application, Vol. 1,  p. O-19)
378. EMF at the ROW edges before the construction of the GSRP (2012) and after the construction of all of the NEEWS projects (2017) at annual average loading AAL are summarized in the following figure and table: 
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CL&P Ex. 1 (Application, Vol. 1, p. O-19) 

North Bloomfield - Granby Junction - XS-1.

	
	Magnetic Field (mG)
	Electric Field (kV/m)

	Cross Section
	West/North ROW
	East/South ROW
	West/North ROW
	East/South ROW

	XS-1 – Pre
	16.0
	0.5
	0.46
	0.00

	XS-1 – Post
	10.2
	13.4
	0.01
	0.18


CL&P Ex. 1 (Application, Vol. 1, p. O-20) 

379. The MF environment before and after the proposed line construction along the XS-1 section of ROW will be broadly similar.  The effect of the new construction would be to reduce MF on the west/north side of the ROW and to increase MF on the east/south side but to a level that is lower than the pre-existing level on the west/north side.  CL&P Ex. 15 (Carberry / Newland, pp. 35, 36)

L.2.3
Cross Section 2

380. Cross-Section No. 2 (referred to as XS-2) is the section of the ROW between Granby Junction and the Connecticut/Massachusetts border.  It is 7.2 miles long and is typically 305 feet wide.  The 75 to 95 feet high double-circuit lattice-steel 
towers supporting the 115-kV circuits #1821 and #1836 continue along this section of the ROW.  There are no other lines now on this section of the ROW.  CL&P Ex. 1 (Application, Vol. 1, p. O-20)

381. The existing facilities and proposed “baseline” facilities on Cross Section 2 are illustrated on Figure O-5 at page O-21 in Volume 1 of the Application, which is reproduced as Ex. CN-4 to the Carberry / Newland testimony, CL&P Ex. 15  A copy of that figure is provided as Attachment 2 to this submission. 

L.2.4
Proposed Changes to Existing Line Configurations and Magnetic Fields – Cross Section 2 Baseline Design
382. The new 345-kV transmission line will be constructed to the east of the existing lattice-steel tower line that now supports 115-kV circuits #1821 and #1826.  In the base design configuration the conductors of these two circuits would be bundled together as a “split-phase” line and subsequently operated as a section of a new #1768 circuit between the South Agawam Switching Station and Southwick Substation.  The bundled circuit section would be connected at Granby Junction to an existing circuit #1768 segment to Southwick Substation.  The base design for the new 345-kV line along this section of the ROW is the same as that to be employed on XS-1 – using steel- or wood-pole H-frame structures centered 75 feet to the east of the existing lattice-steel towers.  At least an additional 100 feet of ROW width would be added to sections of the route between Phelps Road and Mountain Road (1,000 feet) and east of Ratley Road (400 feet) in the Town of Suffield.  CL&P Ex. 1 (Application, Vol. 1, p. O-24)
383. EMF at the ROW edges before the construction of the GSRP (2012) and after the construction of all of the NEEWS projects (2017) at annual average loading AAL are summarized in the following figure and table: 
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CL&P Ex. 1 (Application, Vol. 1, p. O-24) 

	
	Magnetic Field (mG)
	Electric Field (kV/m)

	Cross Section
	West/North ROW
	East/South ROW
	West/North ROW
	East/South ROW

	XS-2 – Pre
	8.7
	0.1
	0.09
	0.00

	XS-2 – Post
	17.3
	15.2
	0.11
	0.15


CL&P Ex. 1 (Application, Vol. 1, p. O-29 – 30); CL&P Ex. 22 (Response to OCC-01-SP-03, new p. 39) 

L.2.5
BMP Focus Area

384. Along approximately 3.2 miles of the 7.2-mile-long section of Cross Section 2 (from existing 115-kV line structures 3191 to 3221, or roughly between the points where Phelps Road in Suffield intersects with the ROW and where Country Club Lane in East Granby comes closest to the ROW), there are groups of residences near the ROW.  The relationship of these homes to one another and to the existing transmission ROW is shown by Sheets 5 to 8 of 10 of the aerial-photography-based alignment maps in Volume 9 of the Application.  CL&P Ex. 1 (Application, Vol. 1, p. H-26; Vol. 9, Sheets 5-8)  This section of the ROW is shown on a larger scale in the aerial photograph provided as Ex. CN-8 to the Carberry / Newland testimony, CL&P Ex. 15, which is also provided as Attachment 3 to this  submission.
385. CL&P identified this 3.2-mile segment of ROW as a “BMP Focus Area,” where low cost engineering measures for reducing edge-of-ROW MF should be implemented, and accordingly submitted an EMF Field Management Design Plan (FMDP) identifying and evaluating such measures.  CL&P Ex. 1 (Application, Vol. 1, Appendix O-1); CL&P Ex. 15 (Carberry / Newland, p. 37)  

386. There are no public or private schools, licensed child day-care facilities, public playgrounds or licensed youth camps along the Connecticut portion of the proposed North Bloomfield to Agawam route.  CL&P Ex. 1 (Application, Vol. 1, p. H-26); CL&P Ex. 15 (Carberry / Newland, p. 37) 

387. In its decision in Docket 272, the Council ruled that the term “residential areas,” as used in CGS § 16-50p (i) and the BMP refers to developed “neighborhoods,” not residentially zoned land where people do not yet live.  Council Administrative Notice Item 45 (Docket 272, Middletown to Norwalk 345-kV Line, Opinion, April 7, 2007, p. 15) 

388. Whether or not the groups of homes along the BMP Focus area are sufficiently dense and integral to qualify, in the Council’s opinion, as a “neighborhood,” the defined 3.2-mile BMP Focus Area is, in any case, the most settled area along the Connecticut portion of the proposed route, and therefore an appropriate location for the implementation of BMP measures and the expenditure of BMP funds. Council Administrative Notice Item 3 ( BMP, p. 11) 

389. In its FMDP, CL&P evaluated a total of seven alternative line designs. CL&P Ex. 1 (Application, Vol. 1, Appendix O-1, pp. 11-35).  The results of that evaluation are set forth in summary form in the following tables:

Granby Jct. to CT/MA Border                                                                                                           BMP Focus Area; MF Reductions & Cost of Alternate Line Designs [image: image12.emf]Level 

(mG)

Reduction 

(%)

Level 

(mG)

Reduction 

(%)

Section Amount 
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Project 
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Base Line Design H-Frame 269.8 23.6 - 12.6 - 11,293,000.00 $  -

Alt 1 - H-Frame +20 feet  

180.0 22.8 3% 12.3 2% 11,795,000.00 $  0.4%

Alt 2 - Delta Configuration  

173.7 16.9 28% 9.7 23% 13,454,000.00 $  1.6%

Alt 3 - Delta +20 feet  

82.0 15.1 36% 9.1 28% 15,303,000.00 $  3.0%

Alt 4 - Vertical Configuration 150.2 15.8 33% 9.6 24% 14,794,000.00 $  2.6%

Alt 5 - Vertical +20 feet  

72.5 13.4 43% 9 29% 16,000,000.00 $  3.5%

Alt 6 - Split Phase  

77.1 2.6 89% 1.9 85% 24,776,000.00 $  10.1%

Alt 7 - 345/115-kV Composite 145.2 19.1 19% 8.3 34% 25,960,000.00 $  11.0%

Cost

XS-2 Cross Section Configuration

Average Annual Load Case

East ROW Edge

Maximum Level on 

ROW (mG)

West ROW Edge


CL&P Ex. 1 (Application, Vol. 1, Appendix O-1, p. 12)
BMP Focus Area 

Granby Jct. to Ct / MA Border

Comparison to Existing Conditions

Structure Configuration and Magnetic Fields @ ROW Edges

	X S-2  §X Configuration
	Typical Structure Height (ft.)
	AAL Case

	
	Existing

To Remain
	New
	W/N ROW Edge

(mG)
	E/S ROW Edge

(mG)

	Existing Lattice Towers 

Pre- project
	70
	
	8.7
	0.1

	Base Line Design H-Frame
	70
	90
	23.5
	12.6

	Alt 1 – H Frame + 20 feet
	70
	110
	22.8
	12.3

	Alt 2 – Delta 
	70
	110
	17.9
	9.8

	Alt 3 – Delta + 20 ft.
	70
	130
	15.7
	9.2

	Alt 4 – Vertical
	70
	130
	15.6
	9.6

	Alt 5 – Vertical + 20 ft
	70
	150
	13.0
	9.0

	Alt. 6 – Split Phase
	70
	130
	2.4
	1.9

	Alt 7 345/115 Composite
	
	130
	18.9
	8.3


CL&P Ex. 22 (Response to OCC-01-SP03, new p. 39)
 

390. CL&P has recommended Alternate 2, the use of delta steel monopole structures, typically 110 feet high, centered 75 feet east of the centerline of line 1768, as most consistent with the BMP.  CL&P Ex. 1 (Application, Vol. 1,  p. O- 25; CL&P Ex. 15 (Carberry / Newland, p. 38) 
391. A comparison of the edge-of-ROW MF along the BMP section of the ROW for pre-construction conditions and post construction using either the baseline or the BMP line design, under AAL loads, is set forth in the following table:

BMP Focus Area – Pre and Post Construction Electric and Magnetic Fields

	
	Magnetic Field (mG)
	Electric Field (kV/m)

	Cross Section
	West/North ROW
	East/South ROW
	West/North ROW
	East/South ROW

	XS-2 – Pre
	8.7
	0.1
	0.09
	0.00

	XS-2 – Post
	17.3
	15.2
	0.11
	0.15

	XS-2 BMP – Post
	12.1
	11.9
	0.15
	0.14


CL&P Ex. 1 (Application, Vol. 1, p. O-29 – 30); CL&P Ex. 22 (Response to OCC-01-SP03, new

p. 39)

392. If CL&P’s recommended BMP design were adopted by the Council, the MF levels at the ROW edges would be reduced from those associated with the base-line design by more than 15%.  They would be higher than the pre-project levels, but toward the lower end of the range of edge-of-ROW levels for 345-kV ROWs.  CL&P Ex. 15 (Carberry / Newland, p. 38)
393. The 345-kV delta line configuration alternative for 3.2 miles in East Granby and Suffield will increase total project cost by about $2.2 million, or about 1.6%, and it will reduce MF levels by an average of 23% at the edges of the ROW (22% on east edge and 24% on west edge).  CL&P Ex. 1 (Application, Vol. 1, p. O-30,    O-64, Table O-5; p. O-63)

394. The additional cost of the recommended delta BMP design would be approximately $2.2 million, within the 4% guideline of the BMP (about 1.6% of the Connecticut portion of the project cost)  CL&P Ex. 1 (Application, Vol. p. O-64, Appendix O-1, p. 12); CL&P Ex. 15 (Carberry / Newland, p. 39)
395. The monopoles proposed as the BMP design would be typically 110 feet tall, 20 feet higher than the baseline “H-frame” design, and 40 feet taller than the typical existing lattice-steel structures on the ROW.  CL&P Ex. 1 (Application, Vol. 1, Appendix O-1, p. 12); CL&P Ex. 15 (Carberry / Newland, p. 39)

396. A lesser width of vegetation removal (approximately 10 feet less) will be required on the east side of the existing line if the delta line configuration is used because the structure is approximately 10 feet narrower line than the H-frame structure by approximately 10 feet.  CL&P Ex. 1 (Application, Vol. 1, p. O-64)
397. The delta line configuration will require either one or two monopoles at angle locations on the line route over these 3.2 miles, whereas the angle structures of an H-frame line would use guyed or self-supporting three-pole structures. CL&P   Ex. 1 (Application, Vol. 1, p. O-64) 

398. Regardless of the overhead line configuration, many of the construction impacts will remain unchanged. The duration of construction, the size and location of access roads, crane pads, and staging areas will be very similar for both H-Frame structures and delta monopoles.  As such, impacts to wetlands, wildlife habitats, and other environmental factors will not change significantly by implementing the BMP alternative design for a section of segment 2.  CL&P Ex. 1 (Application, Vol. 1, p. O-64)
399. From the vantage point of the Metacomet Trail, the existing towers are not easily visible; the addition of the baseline H-frames to the ROW would slightly increase the visibility of towers; and the use of the taller delta monopoles, which would not blend with the background as well as wood-pole H-frames, would modestly further increase the visibility of the ROW and the towers.  (Ex. CN-7A & CN-7B (Truescape Videos) to CL&P Ex. 15 (Carberry / Newland, pp. 15, 16); CL&P Ex. 37 (Metacomet Trail Report); (Tr. 9/02/09, pp. 83-89, Mango)
400. From a purely aesthetic point of view, the baseline H-frames are superior to the BMP alternatives.  (Tr. 9/02/09, p. 86, Mango)

401. Of all the alternative line designs considered in the BMP, the one that would achieve the greatest reduction of MF is Alternate 6, the split phase design.  A transmission circuit is usually comprised of three conductors, one for each “phase.”  A “split-phase” configuration employs six, rather than three, conductors, thus reducing the current in each of them one by one-half.  The phases of the two sets of conductors are then arranged on the support structure so that the MF associated with each set of three conductors partially cancels the fields from the other.  This combination of reduced currents, together with the cancellation achieved by reverse-phasing of two sets of line conductors dramatically reduces MF at the ROW edges. CL&P Ex. 15 (Carberry / Newland, p. 39)

402. The calculated post-construction calculated MF levels with AAL loads on each side of the ROW with the split-phase design and AAL loads were lower than 3 mG.  The calculated MF on the W/N side of the ROW was less than one-third of the pre-construction level; and while the MF on the E/S edge of the ROW is higher than the pre-construction level, it is only 1.9 mG.  CL&P Ex. 1 (Application, Vol. 1, Appendix O-1, p. 12); CL&P Ex. 15 (Carberry / Newland, pp. 39, 52, 53)  The 1.9 mG level is within the range of “background” MF levels in homes away from appliances. CL&P Ex. 1 (Application, Vol. 1, p. O-3)

403. Even constructing the new 345-kV line underground and off the ROW, in streets, rather than overhead on the existing ROW, would not achieve lower MF exposure levels at the ROW edges than the split-phasing alternative.  Moreover, underground lines themselves produce MF, the underground line would create a second source of MF exposure.  CL&P Ex. 15 (Carberry / Newland pp. 50-53; CL&P Ex. 1 (Application, Vol. 1, pp. O-30 to O-38)

404. The split-phase alternative design would require steel monopoles typically 130 feet high, or 40 feet taller than the base-line H-frame configuration, and 60 feet taller than the typical existing lattice towers. In addition, the two sets of conductors required for split-phasing creates a somewhat greater visual impact than a single set of conductors on a delta structure. CL&P Ex. 1 (Application, Vol. 1, Appendix O-1, p. 12); CL&P Ex. 15 (Carberry / Newland, pp. 39, 40)

405. The cost of the split-phase configuration would also exceed the BMP’s guideline of 4% of project cost.  Its additional cost would equal approximately 10% of the baseline cost of the proposed Connecticut portion of the project.  CL&P Ex. 1 (Application, Vol. 1, Appendix O-1, p. 12); CL&P Ex. 15 (Carberry / Newland, pp. 39, 40)
406. CL&P is prepared to build any of the BMP alternative designs for the Focus Area along the North Bloomfield – Agawam ROW identified in the FMDP if so ordered by the Council. CL&P Ex. 15 (Carberry / Newland, p. 40)
407. The existing ROW between the North Bloomfield Substation and the Connecticut – Massachusetts State line is typically 385 feet (XS-1) or 305 (XS-2) feet wide, will provide an adequate buffer zone between the new 345-kV line and adjacent land uses.  CL&P Ex. 15 (Carberry / Newland, pp. 59, 60); Council Administrative Notice Item 3 (BMP, p. 7)
L.2.6
Application of the “Underground Presumption” to the Proposed Overhead 345-kV Line Construction on the Connecticut Portion of the North Bloomfield – Agawam ROW
408. Since there are no public or private schools, licensed child day-care facilities, public playgrounds or licensed youth camps along the Connecticut portion of the proposed North Bloomfield to Agawam route; CL&P Ex. 1 (Application, Vol. 1, p. H-26); CL&P Ex. 15 (Carberry / Newland, p. 37), the presumption of CGS       § 16-50 p(i) would come into play only if any of the groups of homes nearby the ROW were to be considered a “neighborhood” or “residential area” to which the proposed new line, if built overhead, would be “adjacent.”  CGS § 16-50p(i); Council Administrative Notice Item 45 (Docket 272 Middletown to Norwalk 345-kV Line, Opinion, April 7, 2007, p. 15) 

409. The area most likely to be considered a “residential area” is the BMP Focus Area.  However, this area is not so dense and integral as to constitute a “neighborhood.” CL&P Ex. 1 (Application, Vol. 1, p. H-26; Vol. 9, Sheets 5-8; CL&P Ex. 15, (Carberry / Newland, Ex. CN-8) Attachment 3 to this submission; Council Field Review.) 
410. Most of the homes close to the existing ROW are on the west side of the ROW, adjacent to the existing 115-kV line.  CL&P Ex. 1 (Application, Vol. 1, p. H-28); DPH Comments dated 10/8/09, p. 1
411. The proposed new 345-kV line would therefore not be “adjacent to” the homes on the more densely settled side of the ROW. CL&P Ex. 1 (Application, Vol. 1, p. H-28)

412. If the proposed new 345-kV line is determined to be “adjacent  to” a “residential area,” the presumption of CGS § 16-50p(i) that constructing the new line overhead on that section of the ROW would be inconsistent with the purposes of PUESA, CGS Ch. 277a, has been overcome, because:

· There is no practical overhead line routing alternative to the use of the existing ROW.  See, PFOF Section K.5
· The use of BMP designs offers a more practical, cost effective, and reliable means of lowering MF levels along the ROW than underground line construction. 

· Construction of any of the underground variations to avoid building the line overhead on the existing ROW would impose an unreasonable burden on ratepayers. See, PFOF Sections K.3 and K.5
· The environmental impacts of constructing the new 345-kV line underground within the existing ROW render the permitting and construction of such a configuration environmentally impractical.  See, PFOF Section M.6
· The construction of the new 345-kV line as an underground line in streets would create a new source of EMF exposure off the ROW.   

CL&P Ex. 15 (Carberry / Newland, pp. 49-53).

413. CGS §16-50g states the purposes of Chapter 277a.  As relevant to electric transmission lines, those purposes are:


To provide for the balancing of the need for adequate and reliable public utility 
services at the lowest reasonable cost to consumers with the need to protect the 
environment and ecology of the state and to minimize damage to scenic, historic, 
and recreational values; to provide environmental quality standards and criteria 
for the location, design, construction and operation of facilities for the furnishing 
of public utility services at least as stringent as the federal environmental quality 
standards and criteria, and technically sufficient to assure the welfare and 
protection of the people of the state; to encourage research to develop new and 
improved methods of generating, storing and transmitting electricity and fuel and 
of transmitting and receiving television and telecommunications with minimal 
damage to the environment and other values described above; to promote energy 
security; to require annual forecasts of the demand for electric power, 
together with identification and advance planning of the facilities needed to 
supply that demand and to facilitate local, regional, state-wide and interstate 
planning to implement the foregoing purposes.  
414. Construction of the proposed 345-kV line within the existing ROW between the North Bloomfield Substation and the Connecticut / Massachusetts State Line as proposed, and as modified pursuant to the BMP is more consistent with these purposes than construction of any of the underground line variations, within the ROW or in streets, would be.  CL&P Ex. 15 (Carberry / Newland, pp. 49, 50)
L.3
CONNECTICUT PORTION OF THE MASSACHUSETTS SOUTHERN ROUTE ALTERNATIVE FOR A PROPOSED LUDLOW TO AGAWAM 345-KV LINE 
415. The 5.4-mile-long potential Connecticut  portion of the Massachusetts Southern Route Alternative is described at PFOF #63, et seq.
416. There are different ROW “Cross Sections” within this 5.4-mile distance.  Cross Section S05 represents the 1.1-mile length of ROW in Suffield, ending at the Connecticut River.  Cross Section S07 represents the 4.3-mile length of ROW in Enfield, ending at the state border. (Cross Section S06 represents the Connecticut River crossing span where the line crosses into Massachusetts from Suffield.)  
417. The calculated MF associated with the existing 115-kV transmission line (pre-construction 2012) and the existing line together with the new 345-kV line (post-construction 2017) for cross sections XS-S05 and XS-S07 are shown in the Table and Figures below.   
Connecticut Portion of Massachusetts Southern Route Alternative

EMF Pre and Post Construction - Baseline Design

	
	Magnetic Field (mG)
	Electric Field (kV/m)

	Cross Section
	West/North ROW*
	East/South ROW*
	West/North ROW*
	East/South ROW*

	XS-S05 – Pre
	3.8
	0.3
	0.31
	0.01

	XS-S05 – Post
	12.5
	15.2
	0.42
	0.22

	XS-S07 – Pre
	7.0
	0.3
	0.66
	0.01

	XS-S07 – Post
	17.3
	15.2
	0.81
	0.22


CL&P Ex. 1 (Application, Vol. 1, p. O-49)
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CL&P Ex. 1 (Application, Vol. 1, p. O-45)
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CL&P Ex. 1, (Application, Vol. 1, p. O-46)

418. There are three schools and several child day-care facilities in the general vicinity of the Connecticut portion of the ROW for the SRA.  However, these facilities are not “adjacent to” the existing or proposed lines or to the ROW, and are sufficiently distant from it that MF levels at the facilities will not be appreciably changed by the new line.  CL&P Ex. 15 (Carberry / Newland, p. 41); CL&P Ex. 5 (Response to CSC-02-049-BULK, p. 3, p.15 (Fig. 7), p. 16 (Fig. 8))
419. Over a 3.7-mile distance in Enfield, both sides of the ROW are bordered by dense residential development appearing to qualify as “residential areas” within the meaning of the underground presumption of CGS § 16-50i(p).  This section of ROW, which CL&P has designated a BMP “Focus Area,” is between existing structures 22024 and 22052, beginning west of Interstate 91 and continuing east, past North Maple Street (State Route 192) to Mayfield Road.  CL&P Ex. 1 (Application, Vol. 9, Mapsheets 2 to 5, Vol. 11, Mapsheets 7 and 19 of 22, Southern Route Alternative); CL&P Ex.15 (Carberry / Newland, p. 41, Ex. CN-9); CL&P Ex. 5 (Response to CSC-02-049-BULK, p. 4)
420. CL&P submitted an FMDP for the potential Connecticut portion of the Southern Route, in which it evaluated seven potential BMP alternatives to the baseline H-frame construction for the 345-kV line. CL&P Ex. 5 (Response to CSC-02-049-BULK)
421. The MF levels that would be associated with each of the seven alternative line designs considered in the supplemental FMDP are set forth in the following table:
Magnetic Field Management Results for a 3.7-mile Section of the GSRP Massachusetts Southern Route Alternative ROW in Enfield
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Base Line Design H-Frame 90 277.7 17.3 15.2 11,714,000.00 $  -

Alt 1 - H-Frame +20 feet  

110 134.9 10.3 - 40% 14.3 - 6% 12,225,000.00 $  0.3%

Alt 2 - Delta Configuration 110 170.5 12.1 - 30% 11.9 - 22% 15,067,000.00 $  2.2%

Alt 3 - Delta +20 feet  

130 85.0 10 - 42% 10.9 - 28% 16,908,000.00 $  3.4%

Alt 4 - Vertical Configuration 130 143.8 22.3 + 29% 11.9 - 22% 15,998,000.00 $  2.8%

Alt 5 - Vertical +20 feet  

150 67.1 24 + 39% 10.8 - 29% 17,432,000.00 $  3.7%

Alt 6 - Split Phase  

130 81.5 15.4 - 11% 2.5 - 84% 26,631,000.00 $  9.6%

Alt 7 - 345/115-kV Composite 130 137.6 17.2 - 1% 9.4 - 38% 27,527,000.00 $  10.2%
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CL&P Ex. 5 (Response to CSC-02-049-BULK, p. 12); CL&P Ex. 22 (Response to OCC-01-SP03, p. 42)

422. A comparison of the pre-project fields and conditions (2012) to the post-project fields and conditions (2017), if overhead line construction were used for the Connecticut portion of the Southern Route is shown in the following table.

Comparison to Existing Conditions

Structure Configuration and Magnetic Fields @ ROW Edges

	XS- SO7 Configuration
	Typical Structure Height (ft.)
	AAL Case

	
	Existing

To Remain
	New
	W/N ROW Edge

(mG)
	E/S ROW Edge

(mG)

	Existing H-Frame
	60
	
	7
	0.3

	Base Line Design H-Frame
	60
	90
	17.3
	15.2

	Alt 1 – H Frame + 20 feet
	60
	110
	10.3
	14.3

	Alt 2 – Delta 
	60
	110
	12.1
	11.9

	Alt 3 – Delta + 20 ft.
	60
	130
	10
	10.9

	Alt 4 – Vertical
	60
	130
	22.3
	11.9

	Alt 5 – Vertical + 20 ft
	60
	150
	24
	10.8

	Alt. 6 – Split Phase
	60
	130
	15.4
	2.5

	Alt 7 345/115 Composite
	
	130
	17.2
	9.4


CL&P Ex. 5 (Response to CSC-02-049-BULK, p. 12); CL&P Ex. 22 (Response to OCC-01-SP03, new p. 42)
423. A delta line configuration, or a delta line configuration with an additional 20 feet of height, are the only alternative line designs for this Focus Area which would achieve MF reductions of at least 15% on both
 edges of the  ROW, and could be effected with additional expenditures within 4% of the Connecticut project cost. CL&P Ex. 5 (Response to CSC-02-049-BULK, p. 14); CL&P Ex. 22 (Response to OCC-01-SP03, new p. 39).  

424. Accordingly, CL&P has recommended the use of the delta BMP design alternative.  CL&P Ex. 5 (Response to CSC-02-049-BULK, p. 14)
425. The existing ROW that would be used for the Connecticut portion of the SRA, which is generally 280-300 feet wide, will provide an adequate buffer zone between the new 345-kV line and adjacent land uses.  CL&P Ex. 15 (Carberry / Newland, pp. 59, 60); Council Administrative Notice Item 3 (BMP, p. 7)
426. CL&P identified a potential underground alternative to overhead line construction in the SRA BMP Focus Area, consisting of an XLPE cable system installed in part in the existing ROW and in part in streets for a total distance of 4.3 miles.  CL&P Ex. 15 (Carberry / Newland, p. 53).  
427. The cost of this 4.3-mile underground alternative would be $184,000,000 – more that the estimated cost of the entire overhead line segment from North Bloomfield Substation to the state border (not including substation costs).  After adjusting for the expected localization of the excess underground cost, the cost to Connecticut consumers of the variation would be more than 42 times that of the overhead section of line that it would replace.  CL&P Ex. 15 (Carberry / Newland, p. 54)

428. The presumption of CGS § 16-50p(i) that constructing a new 345-kV line overhead on the Connecticut portion of the SRA would be inconsistent with the purposes of the PUESA, CGS Ch. 277a, has been overcome, because:

· The use of BMP designs offers a more practical, cost effective, and reliable means of lowering MF levels along the ROW than underground line construction.  See, PFOF #423
· Construction of an underground line to avoid building a section of the new line overhead on the existing ROW would impose an unreasonable burden on ratepayers. See, PFOF #427
· The construction of a portion of the new 345-kV line as an underground line in streets would create a new source of MF exposure off the ROW.   

See, CL&P Ex. 1 (Application, Vol. 1, pp. O-46 to O-49) 
L.4
THE MANCHESTER TO MEEKVILLE JUNCTION CIRCUIT 
SEPARATION PROJECT (MMP)
429. The proposed configuration of the MMP contemplates the construction of a new line of steel-monopole structures between 120 and 190 feet high in the center of the ROW to support the replacement of 115-kV circuit #1448, which is currently on adjacent lattice-steel towers. See, PFOF #56
430. There are no youth camps, child day-care facilities or residential areas along the MMP ROW. CL&P Ex. 1 (Application, Vol. 1, p. O-55); CL&P Ex. 15 (Carberry / Newland, p. 57) 
431. There is one school and one playground on the east side of the ROW.  CL&P    Ex. 1 (Application, Vol. 1, p. O-55); CL&P Ex. 15 (Carberry / Newland, p. 57, Ex. CN-12).  The Howell Cheney Vocational Training school is located approximately 547 feet from the proposed center line of the relocated 115-kV circuit.  CL&P Ex. 1 (Application, Vol. 1, p. O-55; MMP Mapsheet 01 of 03).  The Leber Field Playground is located approximately 203 feet from that center line. CL&P Ex. 1 (Application, Vol. 1, p. O-55; MMP Mapsheet 01 of 03)

432. The proposed baseline construction would reduce the pre-construction MF.  CL&P Ex. 1 (Application, Vol. 1, p. O-58); CL&P Ex. 15 (Carberry / Newland, p. 58)
433. The calculated MF associated with the existing and proposed configuration of the MMP ROW under pre-NEEWS (2012) and post-NEEWS (2017) conditions at AAL are shown in the Table and Figure below.

Summary of pre-NEEWS (2012) and post-NEEWS (2017) EMF Levels at the edge of the ROW at annual average loading (AAL) - Manchester to Meekville Junction

	Manchester Substation to Meekville Junction

	
	Magnetic Field (mG)
	Electric Field (kV/m)

	Cross Section
	West/North ROW
	East/South ROW
	West/North ROW
	East/South ROW

	XS-21 – Pre
	4.8
	27.4
	0.06
	0.15

	XS-21 – Post
	3.2
	12.2
	0.07
	0.15


CL&P Ex. 1 (Application, Vol. 1, p. O-58) 
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CL&P Ex. 1 (Application, Vol. 1, p. O-56)  

434. Nevertheless, CL&P proposes to treat the entire 2.2-mile-long segment of the MMP ROW where the proposed construction will take place as a BMP Focus Area.  CL&P Ex. 15 (Carberry / Newland, p. 57, Ex. CN-12).
435. In this BMP section of ROW, the existing 345-kV line can be reconfigured as a split-phase line. This can be done using the conductors of the existing 115-kV circuit now on the structures, since they were mostly pre-designed for future operation at 345 kV.  Accordingly, in this instance, the split phasing can be accomplished within the Council’s 4% cost guideline. CL&P Ex. 15 (Carberry / Newland, p. 57)
436. Configuring the  existing 345-kV line as a split-phase line will dramatically further reduce magnetic field levels in the BMP Focus Area, beyond those that would be achieved with the baseline design, as shown in the following Table and Figure:

Summary of pre-NEEWS (2012) and post-NEEWS (2017) EMF Levels at the edge of the ROW at annual average loading (AAL) - Manchester to Meekville Junction

	Manchester Substation to Meekville Junction

	
	Magnetic Field (mG)
	Electric Field (kV/m)

	Cross Section
	West/North ROW
	East/South ROW
	West/North ROW
	East/South ROW

	XS-21 – Pre
	4.8
	27.4
	0.06
	0.15

	XS-21 – Post
	3.2
	12.2
	0.07
	0.15

	XS-21 BMP – Post
	2.2
	4.9
	0.05
	0.14


CL&P Ex. 15 (Carberry / Newland, p. 57); CL&P Ex. 1 (Application, Vol. 1, p. O-58)
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CL&P Ex. 15 (Carberry / Newland, p. 57); CL&P Ex. 1 (Application, Vol. 1, p. O-57)

437. Because of the unusual opportunity to use the conductors of the existing 115-kV circuit that now shares a set of double-circuit support structures with the existing 345-kV line to create a split-phased 345-kV line with minimal new construction, the split phasing can be accomplished in this instance as a low-cost engineering measure.  CL&P Ex. 15 (Carberry / Newland, p. 57)

438. Except for the listed items below, the design and appearance of the modification of the existing lines constructed with the BMP split-phase design will be the same as that of the Base Design.   
· Approximately 3,500 feet of the existing 115-kV circuit on the double-circuit lattice-steel tower line will require re-conductoring.  Each single conductor would be replaced with a bundled 954-kcmil ACSR conductor bundle.
· Approximately three structures at each end of the project (six total structures) will require insulation upgrades. 
· Connecting conductors would be installed in a few locations to connect the opposite side conductors together for bundled circuit operation.  For the split-phase line configuration, these conducting connectors would be changed to tie the top conductors on each side to the bottom conductors on the opposite side. 

CL&P Ex 1 (Application, Vol. 1, pp. O-66 to O-67)
439. Because the line design and appearance are essentially the same for both the Base Design and BMP design alternative, the construction requirements and visual impacts will remain unchanged.  The duration of construction, the size and location of access roads, crane pads, and staging areas will be very similar for both options.  As such impacts to wetlands, wildlife habitats, and other environmental resources will not change significantly by implementing the BMP design alternative for the MMP.  CL&P Ex. 1 (Application, Vol. 1 , pp. O-67, O-68)
440. If CL&P were to build the MMP Variation, which would entail leaving the existing 115-kV circuit in place on the existing double-circuit structures, then the opportunity to reduce existing MF levels by reconfiguring the existing 345-kV circuit as a split-phase circuit would be lost. See, PFOF #255
441. The presumption of CGS §16-50p(i) does not apply to the construction of the replacement of 115-kV circuit #1448.  That statutory provision applies only to facilities of 345-kV and above for which the Council issues a certificate.  CGS §16-50p(i).  In any case, since the replacement 115-kV circuit is being constructed between existing lines, it will not be “adjacent to” any off ROW facilities, but only to other lines.  CL&P Ex. 15 (Carberry / Newland, p. 57)  

442. If the presumption of CGS § 16-50p(i) did apply in this case, it would be clearly overcome by a proposal to dramatically reduce pre-construction MF by low cost engineering measures.  There would be no justification for imposing the burden of costly underground construction on Connecticut ratepayers.   
L.5
OTHER REQUIREMENTS OF THE APPLICATION GUIDES AND BMP
443. The Council’s Application Guides require that an applicant provide measurements of existing EMF at the boundaries of adjacent schools, day-care facilities, playgrounds (Application Guide for Terrestrial Electric Transmission Lines, August, 2007, § VIII (N)(1)).  CL&P provided this information.  CL&P Ex. 1 (Application, Vol. 1, pp. O-23, O-30, O-44, O-55)

444. The BMP provide that the Council will, as part of the hearing on an application for a certificate for an electric transmission line, “consider and review evidence of any new developments in scientific research addressing MF and public health effects or changes in scientific consensus group positions regarding MF”  Council Administrative Notice Item 3 ( BMP, p.5) 

445. To assist the Council in this review, CL&P commissioned William H. Bailey, Ph.D. and colleagues at Exponent, Inc. to provide a report that systematically evaluates peer-reviewed research and reviews by scientific panels published from December 14, 2007 through June 16, 2008 to determine if there are new developments that might alter the current scientific consensus as articulated in the Council’s 2007 BMP.  CL&P Ex. 1 (Application, Vol. 1, pp. O-57 to O-58, Appendix O-2) 

446. This review concluded that no recent studies or consensus group reports provide evidence to alter the conclusion that the research evidence is insufficient to suggest that electric or MF are a cause of cancer or any other disease process at the levels we encounter in our everyday environment.  CL&P Ex. 1 (Application, Vol. 1, Section O.5, Appendix O-6,  4-1)
447. The Connecticut DEP, Radiation Division, concurred with the conclusions of the Exponent Update Review.  DEP Comment Letter dated 7/15/09
M.
ENVIRONMENTAL EFFECTS 

M.1
INTRODUCTION AND SUMMARY
448. To define environmental, land use, and cultural resources in the vicinity of the North Bloomfield Substation, and along the proposed North Bloomfield to Agawam 345-kV and the MMP Line Routes, CL&P researched and compiled published data (including data maintained in the Connecticut DEP’s Geographic Information System (GIS) and by the Environmental Systems Research Institute); reviewed maps and aerial photography; performed field surveys; and consulted with the public and with representatives of federal, state, and local resource agencies, including the DEP, the U.S. Fish and Wildlife Service (USFWS), the USACE, the U.S. Department of the Interior, National Park Service (NPS), and the Connecticut Council on Culture and Tourism (State Historic Preservation Office (SHPO)).  Environmental data were mapped and described in conformance with the Council’s Application Guides for Terrestrial Electric Transmission Line Facilities dated August 2007.  CL&P Ex. 1 (Application, Vol. 1, pp. L-1 to L-3; L-43); CL&P Ex. 15 (Mango, pp. 1-2, 4), CL&P Ex. 18 (Responses to Farmington River Watershed Association [FRWA] -008, -009)
449. The resources characterized and evaluated were geology, topography and soils; water resources (wetlands, watercourses, groundwater resources, public water supplies, and flood zones); biological resources (vegetative communities, wildlife, fisheries, amphibians, birds, threatened and endangered species and species of special concern); existing land uses (including residential, commercial, and industrial areas) and future land use plans; recreational areas (including trails, parks, open space, wildlife management areas [WMAs], and public trust lands); visual resources; transportation and utility crossings; cultural resources (archaeological and historic); air quality; and noise.  CL&P Ex. 1 (Application, Vol. 1-4; Vol. 9, 11, and 12); CL&P Ex. 15 (Mango, pp. 2-10)
450. CL&P retained specialized environmental consultants to conduct field surveys of biological, cultural, and visual resources along the proposed 345-kV line ROWs and at the North Bloomfield Substation.  The specialized field studies performed included delineations of federal and state jurisdictional wetlands (including vernal pools) and watercourses; identification of amphibian breeding habitat; surveys for threatened and endangered species and species of special concern; analyses of breeding bird habitat; visual resource assessments, including of the views of the North Bloomfield to Agawam Line from the New England National Scenic Trail (NENST, Metacomet Trail portion); and a baseline noise survey for areas near the North Bloomfield Substation.  CL&P Ex. 1 (Application, Vol. 1, p. L-3); CL&P Ex. 15 (Mango, pp. 2, 4-6). The avoidance, minimization, and mitigation of impacts to environmental resources, land uses, and cultural resources were key considerations in the planning process for both the GSRP and MMP Projects.  CL&P Ex. 15 (Mango, p. 6)

451. The proposed Projects will maximize the use of existing linear ROWs, consistent with the guidelines of FERC.  CL&P Ex. 1 (Application, Volume 1, pp. H-5, N-3); CL&P Ex. 15 (Mango, pp. 10-11, 48)

452. Taking into account existing environmental conditions and the results of input from regulatory agencies and the public, CL&P has sited and proposes to construct and operate the Project facilities such that no significant adverse effects on environmental, land use, visual or cultural resources will occur.  CL&P Ex. 1 (Application, Vol. 1, p. N-3); CL&P Ex. 15 (Mango, p. 48)

453. Measures to avoid, minimize, or mitigate adverse environmental effects will continue to be important during final Project design and the preparation of the D&M Plans, which will include the specifications for Project construction, operation, and maintenance.  The D&M Plans will incorporate the environmental measures proposed in the Application, as well as applicable permit and certificate conditions contained in approvals from the Council, DEP, and the USACE.  CL&P Ex. 1 (Application, Vol. 1, p. N-4); CL&P Ex. 15 (Mango, pp. 47-48)
454. In addition to the Council’s certificate, various other regulatory approvals will be required for the project, including from the USACE and the DEP.  The approvals that will be required from the DEP for the proposed GSRP and MMP include a 401 Water Quality Certificate and a General Permit Registration for the Discharge of Stormwater and Dewatering Wastewater from Construction Activities. In addition, for the MMP, a Stream Channel Encroachment Line (SCEL) permit will be required for the alignment of the new transmission structures within the Hockanum River SCEL.  During June and July 2009, CL&P submitted applications to the DEP and the USACE for the SCEL permit, the 401 Water Quality Certification, and a Section 10/Section 404 permit.  CL&P Ex. 1 (Application, Vol. 1, pp. Q-1 to Q-3); CL&P Ex. 15 (Mango, p. 16); DEP Comment Letter dated 7/15/09, pp. 2-4; CL&P Ex. 28 (CL&P Response dated 7/24/09 to DEP Comment Letter, p. 2, Table Q-2, updated)
455. Neither of the proposed Projects is located within Connecticut’s coastal boundary.  CL&P Ex. 1 (Application, Vol. 9, 11); CL&P Ex. 15 (Mango, p. 16)

456. Neither of the proposed Projects will traverse or affect any locales identified as “Connecticut Heritage Areas” pursuant to Public Act No. 09-221.  Council Administrative Notice Item 46 (Public Act 09-221, “An Act Establishing Connecticut Heritage Areas”, Connecticut General Assembly, July 8, 2009); CL&P Ex. 1 (Application, Vol. 9, 11)

M.2
CONNECTICUT PORTION OF THE GSRP NORTH BLOOMFIELD TO AGAWAM 345-kV LINE ROUTE
M.2.1
Consistency with Existing Land Uses and Future Development

457. The Connecticut portion of the North Bloomfield to Agawam 345-kV line will extend approximately 12 miles from the North Bloomfield Substation in the Town of Bloomfield, through the towns of East Granby and Suffield, before interconnecting to WMECO’s facilities at the Connecticut – Massachusetts border.  CL&P Ex. 1 (Application, Vol. 1, pp. H-31 to H-35; L-3; Vol. 9 and 11); CL&P Ex. 15 (Mango, p. 11)

458. The proposed 345-kV transmission line will be collocated on existing CL&P ROWs, which are presently occupied by 115-kV lines and, in some locations, a 23-kV distribution line.  The land within the ROW consists principally of scrub-shrub vegetation, consistent with utility use, and forested areas.  The primary land uses adjacent to the existing ROW consist of forested land, residential areas, and agricultural lands.  CL&P Ex. 1 (Application, Vol. 1, pp. H-31 to H-35; L-34 to   L-35; Vol. 9 and 11); CL&P Ex. 15 (Mango, p. 11)

459. Except for an additional 3.2 acres of easements that would be acquired from private landowners along two segments of the ROW in the Town of Suffield (i.e., between Phelps Road and Mountain Road, and east of Ratley Road), the Connecticut portion of the GSRP will be aligned within existing CL&P ROWs that have been partially occupied by power lines for approximately 80 years or on CL&P fee-owned property.  CL&P Ex. 1 (Application, Vol. 1, p. H-31; Vol. 9, 11); CL&P Ex. 15 (Mango, pp. 12, 32)
460. The 3.2 acres of easement to be acquired represents only 2% of the approximately 145 acres that would be affected by the development of the new 345-kV transmission line along the existing CL&P ROWs.  CL&P Ex. 1 (Application, Vol. 1, pp. N-40 to N-41;); CL&P Ex. 15 (Mango, p. 32)

461. Approximately 4.3 miles (36%) of the new 345-kV transmission line ROW will extend across properties owned in fee by CL&P. CL&P Ex. 1 (Application, Vol. 9, 11) 
462. Based on the results of consultations with representatives of affected municipalities and reviews of land use documents, the Project will not conflict with local, regional, or state land use plans or policies because the new transmission facilities will be located predominantly within long-established ROWs that are already dedicated to energy use.  CL&P Ex. 1 (Application, Vol. 1, pp. L-39 to L-42; N-37 to N-39); CL&P Ex. 15 (Mango, pp. 31-32)

463. CL&P’s existing transmission line easements restrict the types of activities that can be conducted on the ROWs. In addition, CL&P has policies that address requests regarding on-ROW land uses from property owners and parties external to CL&P.  CL&P Ex. 1 (Application, Vol. 1, pp. N-42 - N-43)

464. Unauthorized all-terrain vehicle (ATV) use of ROWs is a recurring issue, which CL&P strives to address in consultation with local law enforcement and the DEP.  To discourage unauthorized use of the ROWs, CL&P routinely installs fences, gates, barricades or access control berms.  Landscape plantings to limit views of the ROW also may be installed.  On non-fee-owned portions of the ROWs, CL&P will coordinate with property owners regarding access restriction measures.  CL&P Ex. 1 (Application, Vol. 1, p. N-42); (Tr. 7/29/09, pp. 124-126, 168-170, Johnson; Tr. 7/29/09, pp. 166-167, Biondi; Tr. 7/29/09 pp. 174-175, Mango); CL&P Ex. 4 (Response to CSC-01-024); (Tr. 9/2/09, pp. 69-70, Carberry)

M.2.2
Recreational / Open Space Uses
465. Various recreational and open space uses are located near or are traversed by the Project ROW.  Specifically, the ROWs traverses the Newgate WMA for approximately 0.7 mile in the Town of East Granby, and also crosses the recently designated NENST, Metacomet Trail portion twice – once in the town of East Granby along the CL&P ROW (near Hatchett Hill Road) and once in Suffield (where the trail extends along State Route 168).  The ROW extends near, but does not cross, the Farmington Valley Greenway, the Fox Run at Copper Hill Golf Course, the Old Newgate Prison, and the Suffield Land Conservancy’s Spencer Woods and Alcorn Wildlife preserves.  In addition, the GSRP ROW spans the Farmington River, which is being studied by the NPS for federal designation as a wild and scenic river.  CL&P Ex. 1 (Application, Vol. 1, pp. L-10, L-22, L-35 to L-37; N-42; Vol. 9 and 11); CL&P Ex. 15 (Mango, pp. 15-16); CL&P Ex. 28 (CL&P Response dated 7/24/09 to DEP Comment Letter, p. 3); CL&P Ex. 4 (Response to CSC-01-010); CL&P Ex. 18 (Responses to FRWA-008 and -009); (Tr. 7/28/09, p. 192, Mango; Tr. 7/29/09, pp. 120-121, Mango); NPS Comment Letter dated 7/28/09

466. The Metacomet Trail system, which traverses a variety of public and private lands, has been in existence for more than 40 years, and some of the Connecticut sections of the trail, including those in the vicinity of the GSRP ROW, were established more than 75 years ago.  CL&P Ex. 37 (Review of the NENST, August 2009, pp. 1-4; Appendix A);  (Tr. 7/28/09, pp. 189-190, Mango)

467. In March 2009, the Metacomet Trail, along with the Monadnock and Mattabesett trail systems, were designated by the federal government as the NENST, based on a study performed under the auspices of the NPS.  The NENST extends for 220 miles through Connecticut and Massachusetts.  In Connecticut, the trail system has been and will continue to be maintained by volunteers from the Connecticut Forest and Parks Association (CFPA).  The NPS will not own or manage lands along the trail or impose any land-use restrictions or viewshed restrictions as a result of the trail designation, but is authorized to provide funding and technical assistance to the CFPA.  CL&P Ex. 37 (Review of the NENST, August 2009, pp. 2-3); CL&P Ex. 4 (Response to CSC-01-009); NPS Comment Letter dated 7/28/09
468. In addition to the two crossings of the NENST, CL&P’s ROW generally is aligned parallel to portions of the trail for approximately 9.2 miles through the towns of East Granby and Suffield.  The distance between the ROW and the trail ranges from approximately 400 feet to 1. 5 miles.  CL&P Ex. 37 (Review of the NENST, August 2009, p. 1; Appendices A and B)

469. CL&P consulted with the NPS and the CFPA regarding the NENST.  (Tr. 7/28/09, pp. 193-194, Mango; Tr. 7/29/09, pp. 26-27, Mango); CL&P Ex. 18 (Response to FRWA-009)

470. CL&P also consulted with the NPS regarding the crossing of the Farmington River.  The alignment of the new 345-kV transmission line across the Farmington River will not affect recreational uses of the river and will be within the existing CL&P ROW that presently spans the river at the same location.  On either side of the Farmington River, the ROW traverses property that CL&P owns in fee.  CL&P Ex. 1 (Application, Vol. 9); (Tr. 7/29/09, p. 121, Mango); CL&P Ex. 18 (Response to FRWA-008)

471. The expansion of the maintained portion of the ROW through the Newgate WMA would increase shrubland habitat, which would enhance habitat diversity, and therefore could improve the recreational hunting experience.  (Tr. 7/29/09, pp. 121-122, Mango)
472. CL&P will design and schedule the Project to avoid or limit the potential for interference with recreational uses, and will consult with representatives of the recreational areas to identify site-specific mitigation measures.  CL&P Ex. 1 (Application, Vol. 1, p. N-42)
M.2.3
Visual Resources

473. With two short exceptions in Suffield, the existing CL&P ROW alongside which the new 345-kV transmission line will be located has been an element of the local landscape for approximately 80 years, and is presently occupied by 115-kV wood pole H-frames, which are typically 60 feet tall and/or lattice-steel towers, which are 75 to 95 feet tall.  The existing ROW width is 305 to 385 feet, of which approximately 110 to 195 feet is presently maintained for the 115-kV transmission lines.  CL&P Ex. 1 (Application, Vol. 1, pp. I-2 to I-4; Vol. 10); CL&P Ex. 37 (Review of the NENST, August 2009, pp. 1-2; Appendix B);  (Tr. 7/29/09, pp. 20-21, Mango)

474. As part of the initial Project planning and design, CL&P considered public perceptions regarding the potential visibility of the transmission facilities and attempted to minimize the height of the new 345-kV line structures by proposing a “base line” design using horizontally-configured steel- or wood-pole H-frames.  Such new structures would average 90 feet in height.  CL&P Ex. 1 (Application, Vol. 1, p. H-35, Vol. 10); (Tr. 7/22/09, pp. 182-183, Carberry); CL&P Ex. 15 (Mango, pp. 32-34); CL&P Ex. 37 (Review of the NENST, August 2009, p. 2)

475. As part of the municipal consultation process, CL&P held “open houses” in each of the communities along the GSRP.  As part of these “open houses”, CL&P presented photo-simulations of the appearance of the transmission line along the ROW in each community, as well as posters with pictures of structure designs.  CL&P Ex. 5 (Response to CSC-02-046); CL&P Bulk Filing #2 (Municipal Consultation Information)
476. A common concern, reflected in comments from the public to CL&P, is that taller transmission structures are more visible.  Some people also have expressed a preference for wood structures instead of steel.  (Tr. 7/22/09, p. 201, Carberry)
477. To assess potential visual changes as a result of the new 345-kV transmission line, CL&P prepared Plan and Profile drawings of the ROW, as well as representative photographs of the existing ROW and photosimulations of the proposed ROW configuration.  In addition, CL&P commissioned Truescape, a company with expertise in preparing computer simulations, to prepare animated simulations and still photographic simulations of the post-construction transmission lines.  Truescape prepared separate simulations of the base H-frame line design with horizontally-configured conductors and of the BMP-recommended design consisting of steel monopoles supporting conductors arranged in a delta configuration, with a typical structure height of 110 feet.  CL&P Ex. 1 (Application, Vol. 8, 10); CL&P Ex. 15 (Carberry / Newland, pp. 14-15); CL&P Ex. 15 (Mango, p. 34); (Tr. 7/28/09, pp. 133-134, Coggan)

478. The proposed GSRP facilities will not be visible from Talcott Mountain State Park.  CL&P Ex. 4 (Response to CSC-01-008)
479. CL&P assessed the potential sightlines of the existing and proposed structures from the NENST on West Suffield Mountain, as well as from Newgate Road in East Granby and Phelps Road in Suffield.  The Truescape animations, which reflect the landscape during the growing season (i.e., leaves on trees), show views of the existing and proposed transmission lines as observed from these locations, including a panoramic view from a point on the NENST on West Suffield Mountain.  The existing ROW and structures are present from certain, very specific vantage points along the NENST.  CL&P Ex. 1 (Application, Vol. 8); CL&P Ex. 15 (Carberry / Newland, p. 15); CL&P Ex. 37 (Review of the NENST, August 2009); (Tr. 7/28/09, pp. 142-143, Coggan); CL&P Ex. 18 (Response to FRWA-009)

480. To supplement the photosimulations and Truescape analyses, in August 2009, CL&P conducted a review of the 9.2-mile segment of the NENST that generally parallels the ROW through the towns of East Granby and Suffield.  Along this segment, the trail crosses the ROW near Hatchett Hill Road in East Granby and along State Route 189 in Suffield; otherwise, the distance between the ROW and the trail ranges from approximately 400 feet to 1.5 miles.  The purpose of the review, which consisted of a hike along the trail, was to review the trail setting and to photodocument representative views of and vantage points from the trail, including locations where the existing ROW or 115-kV transmission lines are visible.  The CFPA’s Walk Book West, which identifies viewing areas and trail features, was consulted during the field review.  CL&P Ex. 37 (Review of the NENST, August 2009, pp. 1-3; Appendix A); (Tr. 9/2/09, p. 83, Mango)
481. Along the 9.2-mile NENST segment in the vicinity of the ROW, the trail is generally well located to maximize the alignment through forested areas and to avoid views of residential and commercial developments.  With the exception of CFPA-demarcated viewing locations, generally consisting of rock outcrops where there are breaks in the forested canopy, panoramic vistas along the trail are limited by both topography and vegetation. CL&P Ex. 37 (Review of the NENST, August 2009)
482. The overall impact of the new 345-kV transmission line on visual resources will be long-term, but incremental, because the GSRP will be aligned along existing ROWs, where overhead transmission lines have been part of the landscape for decades, and because the new structures are expected to match the height and location of the existing structures.  CL&P Ex. 15 (Mango, pp. 32-34)
483. The wood-pole H-frame structures proposed by CL&P for the GSRP would tend to be more consistent with the forested landscape than would the taller steel monopoles that would be used for EMF reduction purposes.  (Tr. 9/2/09, pp. 83, 86-87, 90, Mango)
484. The long-term effect of the Project on visual resources in any particular area will depend on factors such as the appearance (type and height) of the existing and proposed transmission line structures; the extent and type of vegetation screening; the amount of vegetation clearing required; the extent to which topographic conditions limit views of the ROW; land uses adjacent to and near the ROW; and individual perceptions concerning view of the transmission line structures and ROW.  CL&P Ex. 15 (Mango, p. 33); (Tr. 7/28/09, pp. 200-201, Mango)

485. In general, due to the location of the existing ROW and the screening afforded by topography and vegetation, the development of the new 345-kV transmission line will not be apparent as a dominant landscape element.  However, the additional vegetation clearing along the ROW and the new 345-kV transmission line will alter views from certain specific locations, including where the ROW crosses public roads.  The new 345-kV facilities also will be visible from a panoramic landscape perspective, as seen from certain specific vantage points along the NENST.  To the extent possible, CL&P will minimize visual effects by retaining vegetation at road crossings.  CL&P Ex. 15 (Mango, p. 36); CL&P Ex. 37 (Review of the NENST, August 2009, p. 10); (Tr. 7/28/09, pp. 197-198, Mango; Tr. 7/29/09, p. 212, Carberry)
M.2.4
Topography, Geology, and Soils

486. In the Project area, topographic conditions are varied, ranging from about 50 feet above sea level (asl) to 500 feet asl, where the ROW traverses the West Suffield Mountain area.  Based on a review of published soils and geology maps, depth to bedrock is estimated to range from outcrops to greater than 72 inches, whereas soil types range from loamy sand to muck.  CL&P  Ex. 1 (Application, Vol. 1, pp. L-3 to L-8; Vol. 9, Ex. 1, Geologic Map of Connecticut – Surficial Materials)

487. The Connecticut portion of the GSRP will have negligible and localized adverse effects on topography and geology.  In general, changes in topography will occur principally as a result of grading as required to create a level workspace for the installation of structures; to improve existing access roads; or to create new access roads.  No grading will be required where the terrain is flat and open (e.g., in agricultural areas).  CL&P Ex. 1 (Application, Vol. 1, p. N-4); CL&P Ex. 15 (Mango, p. 23)

488. Blasting is not expected to be required to install the transmission line structures.  However, if necessary, blasting will be conducted in accordance with state and local requirements.  CL&P Ex. 1 (Application, Vol. 1, p. N-7); CL&P Ex. 15 (Mango, p. 23)

489. Soil resources will be affected by the creation of or improvements to access roads, as well as by vegetation clearing and earth-disturbing activities along the ROW and at off-ROW staging areas and contractor yards.  To minimize the potential for soil erosion and sedimentation, all activities involving soil disturbance will be performed in accordance with CL&P’s 2007 Connecticut Best Management Practices Manual and the 2002 Connecticut Guidelines for Soil Erosion and Sediment Control, as well as with the DEP’s General Permit for the Discharge of Stormwater and Dewatering Wastewaters from Construction Activities.  In addition, CL&P will prepare and implement a Project-specific Erosion and Sedimentation Control Plan.  CL&P Ex. 1 (Application, Vol. 1, pp. N-4 to N-6); CL&P Ex. 15 (Mango, pp. 23-24); (Tr. 7/29/09, pp. 264-266, Mango)
490. In response to concerns voiced by residents along Newgate Road concerning drainage off Suffield Mountain, CL&P conducted additional engineering field reviews to assess site-specific erosion and sediment control options.  (Tr. 7/29/09, pp. 82-83, Newland)
491. Temporary erosion controls (e.g., silt fence, hay/straw bales, mulching, temporary reseeding) typically will be deployed as necessary after clearing or grading, or at other times in areas of disturbance, based on the judgment of CL&P’s in-field representatives.  The need for and extent of temporary erosion controls will 
depend on site-specific factors (e.g., slope, extent of vegetative cover remaining after clearing, soil type, proximity to water resources).  CL&P Ex. 1 (Application, Vol. 1, pp. N-5 to N-6)
492. The temporary erosion controls will be maintained, as necessary, throughout the period of active construction until restoration has been deemed successful, based on the effectiveness of restoration measures (such as percent revegetative cover), in accordance with applicable permit and certificate requirements.  During the course of post-construction inspections, CL&P will determine the appropriate timeframe for removing these temporary erosion controls. CL&P Ex. 1 (Application, Vol. 1, p. N-6)

493. Permanent ROW stabilization measures include revegetation, the use of erosion control blankets to promote revegetation, and the installation of water bars or crushed stone.  CL&P Ex. 4 (Response to CSC-01-007)
M.2.5
   Water Resources

M.2.5.1  Watercourses and Wetlands

494. The GSRP will span 25 watercourses (seven perennial and 16 intermittent).  The largest watercourse is the Farmington River, which CL&P’s existing lines span at the boundary between Bloomfield and East Granby.  CL&P Ex. 1 (Application, Vol. 1, pp. L-9 to L-10; N-18; Vol. 2, 9, and 11); CL&P Ex. 15 (Mango, p.13)
495. The GSRP does not traverse any watercourses with state-designated SCELs, but extends across the Federal Emergency Management Agency (FEMA) designated 100-year floodplains of Griffin Brook, the Farmington River, and Muddy Brook.  CL&P Ex. 1 (Application, Vol. 1, p. L-17; Vol. 9 and 11); CL&P Ex. 15 (Mango, p.13)

496. Permanent, culverted utility access roads presently extend across certain of the smaller watercourses along CL&P’s ROW.  CL&P Ex. 1 (Application, Vol. 1, p. N-17; Vol. 9 and 11)
497. The lower Farmington River, including the GSRP crossing, is presently under study by the NPS for designation as a federal Wild and Scenic River.  CL&P Ex. 1 (Application, Vol. 1, p. L-10); CL&P Ex. 28 (CL&P Response dated 7/24/09 to DEP Comment Letter, p. 3); CL&P Ex. 18 (Response to FRWA-008); NPS Comment Letter dated 7/28/09
498. The GSRP will span the Farmington River within CL&P’s existing crossing, where two existing 115-kV transmission lines and a 23-kV line presently cross the river.  CL&P owns in fee the property on both sides of this river crossing, as well as in the vicinity.  CL&P has consulted with the NPS regarding the status of the wild and scenic feasibility study and does not anticipate that the GSRP will affect this designation.  CL&P anticipates that the NPS will provide comments on the Project as part of the USACE permit process.  CL&P Ex. 28 (CL&P Response dated 7/24/09 to DEP Comment Letter, p. 3)

499. Sixty wetlands were delineated along the GSRP ROW.  Of these, 21 also are associated with watercourses along the ROW.  The wetlands were delineated based on federal and state jurisdictional criteria; for the most part, the federal and state defined wetland boundaries are comparable.  Most of these wetlands are well-vegetated.  Along the maintained portions of the ROW, the wetlands are dominated by shrub swamp and shallow marsh communities, whereas palustrine forested wetlands are characteristic of the non-maintained portions of the ROW.  Eleven existing transmission line structures are presently located in wetlands along the ROW.  CL&P Ex. 1 (Application, Vol. 1, pp. L-14 to L-16, N-9 to N-10; Vol. 2, 9, and 11); CL&P Ex. 15 (Mango, pp. 13, 27)

500. Based on field studies conducted in the spring of 2008, 18 of the 60 wetlands along the GSRP ROW (all located in the towns of East Granby and Suffield) were identified as vernal pools that support amphibian breeding habitat.  Species observed in these wetlands included spotted salamanders, Jefferson salamander, marbled salamanders, wood frog, fingernail clams, and fairy shrimp.  CL&P Ex. 1 (Application, Vol. 1, p. L-16; Vol. 4, 9, and 11); CL&P Ex. 15 (Mango, p. 14); (Tr. 7/29/09, pp. 106-110, Mango)
501. The construction of the GSRP will result in minor and generally short-term impacts to surface water resources as a result of activities such as the creation or improvement and use of access roads across wetlands and smaller watercourses within the ROW, as well as the disturbance to upland soils, which could erode into streams and wetlands and thereby have a localized effect on water quality.  CL&P Ex. 1 (Application, Vol. 1, p. N-8); CL&P Ex. 15 (Mango, p. 25-26); (Tr. 7/29/09, pp. 34-36, Mango)
502. While access roads will be improved or installed across smaller streams along the ROW to facilitate equipment movements (either temporarily during construction or permanently, for operations and maintenance purposes), no access will be required across larger watercourses such as the Farmington River and Muddy Brook.  CL&P Ex. 1 (Application, Vol. 1, p. N-18; Vol. 9 and 11)
503. Both temporary and permanent culverts will be installed, as needed, along access roads at certain smaller stream crossings.  However, such culverted crossings are only proposed where constructability studies indicate that temporary crossings or alternative access is not available, or where permanent access must be maintained to provide for the safe operation of the transmission line.  In addition, some existing culverts will be replaced.  The temporary culverts will be removed as part of the restoration phase of the Project.  Nine new permanent culverts are proposed along the GSRP route; only two of these culverts are proposed at perennial streams (both in East Granby).  The new, permanent culverts will be designed and installed in accordance with DEP requirements, including those specifications relating to fish passage.  CL&P Ex. 18 (Responses to FRWA-005, 006)

504. Within riparian buffer zones adjacent to watercourses, vegetation will be removed to allow the safe construction and operation of the new transmission line.  Such vegetation will be removed selectively to preserve desirable streamside habitat and to provide for bank stabilization, shading, and erosion / sedimentation control.  CL&P Ex. 1 (Application, Vol. 1, p. N-18; Vol. 9 and 11)
505. The development of the GSRP will result in incremental, but long-term effects on wetlands within the ROW as a result of the conversion of forested wetlands to scrub-shrub or emergent marsh wetland types; the permanent expansion of existing access roads or the creation of new permanent access roads through wetlands; and structure installation in wetlands (where upland structure sites are not practical).  Temporary impacts to wetlands will occur as a result of temporary access roads and the placement of temporary structure supports in wetlands.  Within the ROW, wetlands have historically been affected by periodic vegetation maintenance.  CL&P Ex. 1 (Application, Vol. 1, pp. N-9 to N-11; Vol. 9 and 11);  (Tr. 7/29/09, pp. 36-37, Mango)

506. In general, CL&P will not maintain permanent access roads in wetlands if there are other options for reaching structure sites.  (Tr. 7/29/09, pp. 115-116, Mango)
507. Less than 0.1 acre of wetlands will be permanently filled as a result of the GSRP.  Approximately 2.1 acres of wetlands will be temporarily affected by construction work areas, such as crane pads or timber mat access roads; such areas will be restored following the completion of the 345-kV facility installation.  Approximately 26 acres of forested wetlands along the ROW will be converted to scrub-shrub or emergent marsh wetlands, representing a long-term modification but not a net loss of wetlands.  CL&P Ex. 15 (Mango, pp. 27-28)
508. To minimize potential impacts to water resources during construction, CL&P will require its contractors to adhere to the conditions of the Council’s, USACE, and DEP permits and certificates.  CL&P will avoid direct work in watercourses; will avoid or minimize work in wetlands; and will implement best management practices to limit the potential for effects associated with erosion / sedimentation or spills into water resources from construction activities.  No transmission line structures will be located in watercourses, and conductors will span watercourses.  CL&P Ex. 1 (Application, Vol. 1, pp. N-8 to N-9; N-14 to N-18); CL&P Ex. 15 (Mango, pp. 26, 28)
509. To avoid or minimize adverse effects to wetlands, CL&P has attempted to locate new transmission line structures in upland areas wherever possible and to place access roads outside of wetlands where practical.  Where structures must be located in wetlands, CL&P will attempt to limit temporary impacts by reducing the size of the crane pad and by using timber pads for support, if practical.  CL&P Ex. 1 (Application, Vol. 1, pp. N-14 to N-15)
510. The boundaries of wetlands along the ROW will be re-flagged by a registered soil scientist prior to the commencement of work.  CL&P Ex. 1 (Application, Vol. 1, p. N-15)
511. To create a firm base for equipment access or the future placement of temporary timber mats for operations / maintenance purposes, CL&P proposes to leave some surficial fill material (at pre-construction elevation) along access roads across wetlands.  To the extent that such material is left in place along access roads, or at crane pad sites, the DEP has indicated that CL&P must justify the need for the permanent fill in its permit application to DEP and must include appropriate compensation, first considering mitigation in or adjacent to the ROW if possible.  CL&P Ex. 1 (Application, Vol. 1, pp. N-15, N-17); DEP Comment Letter dated 7/15/09, p. 2
512. To compensate for unavoidable wetland impacts, including to vernal pools, CL&P will coordinate with the USACE and DEP to define compensatory wetland mitigation, which may include wetland restoration / enhancement along the GSRP ROW, mitigation banking, wetlands creation or restoration off-ROW, and/or conservation use restrictions.  CL&P Ex. 1 (Application, Vol. 1, p. N-17); (Tr. 7/29/09, pp. 36-37, Mango); CL&P Ex. 18 (Response to FWRA-007)

513. CL&P also has prepared a plan, which was submitted to the USACE and DEP, for the monitoring and control, where practical, of invasive species in wetlands on the ROW.  The objective of this plan is to prevent the spread of invasive species to the high-quality wetlands on the ROW that presently are not characterized by such species.  The plan also includes recommended measures for minimizing the potential for the spread of invasive species along the ROW during construction.  (Tr. 7/29/09, pp. 134-135, Mango); CL&P Ex. 18 (Response to FRWA-001)
M.2.5.2  Water Supply Areas

514. No public wells, aquifer protection areas, or aquifer protection public supply wells are traversed by or in the vicinity of the GSRP.  Private wells are located in the general Project region.  CL&P Ex. 1 (Application, Vol. 1, p. L-17); (Tr. 7/29/09, p. 132, Mango)
515. Neither the construction nor the operation of the GSRP will affect groundwater resources, private groundwater wells, or public water supplies.  The potential for adverse effects to private water wells is minimal.  CL&P Ex. 1 (Application, Vol. 1, p. N-20);  (Tr. 7/29/09, p. 132, Mango)
516. If groundwater is encountered during excavations for structure foundations, dewatering will be performed in accordance with applicable permit conditions and best management practices.  For example, the water may be pumped into temporary settling/dewatering basins and allowed to infiltrate (via filter materials) back into the ground; into catch basins (if permitted by the municipality and the Council); or into a tank truck and then transported off site to a suitable disposal location.  CL&P Ex. 1 (Application, Vol. 1, p. N-20)

517. During construction, CL&P will require its contractors to adhere to best management practices and any Project-specific regulatory requirements concerning the storage and handling of potentially hazardous materials, including fuels and lubricants, used during the work.  In addition, contractors will be required to adhere to CL&P’s standard emergency response plan or to a Project-specific plan.  CL&P Ex. 1 (Application, Vol. 1, p. N-21)

M.2.6
  Biological Resources

M.2.6.1 Vegetation

518. The vegetative communities along the GSRP ROW reflect varying degrees of management and encompass eight habitat types.  The maintained portions of the ROW are characterized primarily by dense shrub and herbaceous growth, whereas the principal vegetation types along the non-maintained portions of the ROW are deciduous hardwood and mixed hardwood forest, intermixed with areas of agricultural use, maintained lawn, and wetlands.  CL&P Ex. 1 (Application, Vol. 1, pp. L-18 to L-19, Vol. 9, 11)

519. The Connecticut portion of the GSRP transmission line ROW encompasses approximately 485 acres, of which 102 are forested upland and approximately 26 are forested wetland.  Approximately 100 acres of this forested habitat is within CL&P’s ROW, whereas approximately 2.3 acres are within the area proposed for ROW (easement) expansion in the Town of Suffield.  CL&P Ex. 1 (Application, Vol. 1, pp. L-20, N-22; Vol. 9, 11) 

520. The construction of the GSRP will involve the removal of approximately 128 acres of forested vegetation (upland and wetland forest) and, in these areas, the ROW will subsequently be maintained as shrubland or old field habitat.  CL&P Ex. 1 (Application, Vol. 1, pp. N-22)

521. This conversion from forest to shrubland vegetation along the ROW will represent a long-term, but not an adverse, effect because the vegetation clearing will modify, but will not eliminate, habitat.  The creation of additional shrubland habitat (and the preservation of such existing habitat) along the ROW would represent a long-term benefit because shrubland habitat is otherwise declining in New England.  In Connecticut, transmission line ROWs are considered a major source of shrubland habitat.  CL&P Ex. 1 (Application, Vol. 1, pp. N-22 to N-23); CL&P Ex. 15 (Mango, pp. 30, 31)

522. According to DEP, the conversion of forested habitat along the ROW to early successional habitat (shrubland and old fields) will benefit many of the wildlife species that are declining in Connecticut.  Further, this habitat will persist indefinitely, as long as the ROW is maintained for utility purposes.  DEP Comment Letter dated 7/15/09, p. 7
523. The GSRP ROW will be maintained in accordance with CL&P’s well-established vegetation management program, the objective of which is to maintain safe access to the transmission facilities and to promote the growth of vegetative communities along the ROW that are compatible with transmission line operation, pursuant to federal and state standards.  Part of this program also includes invasive species management.  CL&P Ex. 1 (Application, Vol. 1, p. N-24 to N-26); (Tr. 7/29/09, pp. 122-123 Mango; Tr. 7/29/09, pp. 102-106, 145, Johnson); CL&P Ex. 4 (Response to CSC-01-026)
524. CL&P has historically conducted ROW vegetation management as a matter of good utility practice.  However, after April 7, 2006, all public utilities have been required to comply with mandatory standards adopted by NERC following the August 14, 2003 Northeast Blackout.  CL&P conducts vegetation management on a typical four-year cycle.  Certain species of trees (e.g., eastern red cedar, dogwood) will be allowed to grow on the ROW, providing that they do not interfere with conductor clearances.  CL&P Ex. 1 (Application, Vol. 1, pp. N-25, N-26); (Tr. 7/29/09, pp. 140-141, 216-220, Johnson)

525. CL&P’s integrated vegetation management program employs various techniques for maintaining clearances from conductors in accordance with the mandatory regulatory standards.  The use of herbicides is one such technique to control targeted vegetation.  CL&P uses different herbicides for ROW maintenance, several of which are approved for use in wetlands.  However, in sensitive areas, such as near watercourses or wetlands, CL&P’s primary method of vegetative control is to cut brush and woody trees, with a follow-up herbicide application to the cut stumps. All herbicides are used in accordance with federal regulations, Connecticut pesticide statutes, and product labels.  Applications of herbicides on CL&P ROWs are performed only by certified/licensed applicators.  CL&P Ex. 18 (Responses to FRWA-002 and -003); CL&P Ex. 4 (Response to CSC-01-025)

526. DEP has indicated that the value of habitat along the ROW would be maximized if herbicide applications and mechanical clearing activities could be performed outside of nesting season for resident species.  Defined broadly, the preferred period for ROW vegetation maintenance would be between mid-September and April 1.  DEP Comment Letter dated 7/15/09, p. 7
M.2.7  Wildlife Resources

527. Wildlife inhabiting the Project area can be expected to be adapted to the different habitats available, including mature mixed forest, old field/shrub land, wetlands/open water, agricultural lands, and urban areas.  CL&P Ex. 1 (Application, pp. L-20 to L-22)
528. In the Town of East Granby, the GSRP ROW traverses the Newgate WMA, a 450-acre area that is managed by DEP for hunting.  In the Town of Suffield, the ROW crosses 0.3 miles of land owned by the Suffield Sportsman’s Association and managed for uses such as archery, shooting, fishing, and hunter safety training.  CL&P Ex. 1 (Application, Vol. 1, pp. L-22 to L-23; Vol. 9, 11); CL&P Ex. 15 (Mango, p. 15)
529. The Newgate WMA abuts property owned by CL&P (Northeast Utilities), which also is managed for hunting.  CL&P and DEP have cooperative agreements regarding the management of this CL&P property for recreational purposes.  (Tr. 7/29/09, pp. 9-13, 16-17, 165-166, Biondi; Tr. 7/29/09, pp. 14-15, Mango)

530. The construction of the GSRP will displace wildlife species from the ROW.  However, this adverse effect will be minor and will be localized to immediate construction sites, and will be minimized by adherence to mitigation measures such as seasonal construction timing windows to avoid critical periods in species’ life cycles.  CL&P Ex. 1 (Application, Vol. 1, p. N-24)

531. In the long term, the Project will increase shrubland and old field habitats (both of which are declining in Connecticut), and will have localized, positive effects on wildlife species that use such habitats, as well as on habitat diversity.  CL&P    Ex. 1 (Application, Vol. 1, p. N-24); DEP Comment Letter dated 7/15/09, p. 7.

M.2.7.1  Fisheries

532. The watercourses along the GSRP ROW generally do not support self-sustaining trout populations.  The DEP stocks trout in both the Farmington River and Muddy Brook.  CL&P Ex. 1 (Application, Vol. 1, pp. L-23 to L-24) 

533. The construction of the GSRP will have limited effects on fisheries.  All watercourses will be spanned; no new structures will be located in streams; and CL&P proposes to use temporary equipment bridges to span streams and thereby avoid or minimize direct disturbance to stream banks and substrates.  Riparian vegetation along the ROW will be maintained to provide shade, and will be cut only if required to maintain safe clearances and access to and from the transmission facilities.  Measures also will be taken (including the deployment of erosion and sediment controls) to minimize the potential for sedimentation into watercourses as a result of construction activities in nearby upland areas.  CL&P Ex. 1 (Application, Vol. 1, p. N-27)

M.2.7.2  Amphibians

534. Field surveys conducted along the ROW during the amphibian breeding period in the spring and early summer of 2008 resulted in the identification of 17 vernal pools that provide amphibian habitat on the ROW and one potential vernal pool off the ROW.  CL&P Ex. 1 (Application, Vol. 1, pp. L-24 to L-27; Vol. 2, 4, 9, 11); CL&P Ex. 15 (Mango, p. 14); CL&P Ex. 18 (Response to FRWA-007)

535. The amphibian species confirmed as breeding in vernal pools along the ROW included spotted salamanders, Jefferson salamanders, marbled salamanders, wood frogs, spring peepers, and green frogs.  Breeding populations of the Jefferson salamander, a state-listed species of special concern, were identified in two wetlands (W9-223 and W9-224) in East Granby.  CL&P Ex. 1 (Application, Vol. 1, pp. L-26 to L-27, N-28; Vol. 4, 9, 11); CL&P Ex. 15 (Mango, Ex. LM-1)
536. Existing transmission line structures are presently located within or adjacent to 12 of the 18 wetlands that provide amphibian breeding habitat.  These areas generally are characterized by scrub-shrub wetland vegetation that extends into forested wetlands.  CL&P Ex. 1 (Application, Vol. 1, p. N-28; Vol. 9, 11)

537. After the completion of construction, the additional scrub-shrub vegetative communities created along the ROW will increase available amphibian habitat.  CL&P Ex. 1 (Application, Vol. 1, p. N-28)

538. During development of the GSRP, impacts to amphibians may occur as a result of various work activities, including vegetation or vegetative canopy removal; access road development; vehicular / equipment use of access roads; sedimentation into amphibian habitat; destruction of habitat features; or the installation of structures in vernal pools during breeding periods.  CL&P Ex. 1 (Application, Vol. 1, p. N-28); (Tr. 7/29/09, p. 114, Mango); CL&P Ex. 18 (Response to FRWA-007)

539. To avoid or minimize adverse effects on amphibians to the extent possible, CL&P will locate new structures, access roads, and construction work areas outside of amphibian breeding habitat.  However, because several of the potential breeding habitats are large wetlands (which presently contain a number of 115-kV line structures), it will not be feasible to avoid such areas entirely.  Vegetation will be cleared only as required to construct and maintain the transmission line, thereby expanding shrub land habitat but still retaining forested areas on the ROW.  CL&P Ex. 1 (Application, Vol. 1, p. N-28; Vol. 9, 11); CL&P Ex. 15 (Mango, p. 31); (Tr. 7/29/09, pp. 108, 111-112, 127, Mango)
540. CL&P has identified and will implement various measures to mitigate potential effects on amphibians.  CL&P expects to continue to consult with the DEP and the USACE to regarding mitigation measures, and will incorporate such measures into the D&M Plan.  Where feasible, construction activities in and near amphibian breeding areas will be scheduled to avoid critical periods in the species’ life cycles; appropriate erosion and sedimentation controls will be used to minimize the potential for sedimentation into breeding areas; temporary timber mat access roads will be used in lieu of gravel access roads; and the removal of low-growing vegetation surrounding breeding pools will be minimized.  Further, the maintenance of vegetation cover within and around amphibian breeding pools will be incorporated into CL&P’s ROW management plans.  Mitigation procedures such as those identified in the document “Best Development Practices: Conserving Pool-Breeding Amphibians in Residential and Commercial Developments in the Northeastern United States” also may be appropriate.  Such measures, which include the removal of temporary erosion and sediment controls from construction areas within 30 days of final site stabilization, will be included in the D&M Plan.  (Tr. 7/29/09, pp. 108, 113-114, Mango); CL&P Ex. 1 (Application, Vol. 1, pp. N-28 to N-29, N-32 to N-33); CL&P Ex. 15 (Mango, p. 31 and Ex. LM-1); CL&P Ex. 4 (Response to CSC-01-022)
541. In consultation with the DEP, CL&P also has defined additional special mitigation measures to minimize adverse effects to the Jefferson salamander.  These measures include the incorporation of a design option that relocates to an upland area a structure that was initially proposed for placement within wetland W9-224, as well as the provision of wood-chip ramps, spaced every 30 feet, on either side of temporary erosion and sedimentation controls and/or providing openings in the erosion control devices to facilitate amphibian movements.  Further, DEP has recommended that tree clearing be performed in September and October to minimize potential effects on the salamander.  CL&P proposes to continue to consult with DEP to further define these mitigation measures.  CL&P Ex. 1 (Application, Vol. 1, pp. N-32 to N-33); CL&P Ex. 15 (Mango,  Ex. LM-1)

M.2.7.3  Breeding Birds

542. Research was conducted to identify the bird species that are known or could be expected to breed in the Project vicinity, and then to evaluate the potential effects of the construction and operation of the Project on such species.  CL&P Ex. 1 (Application, Vol. 1, p. L-27; Vol. 4, Ex. 1, Inventory of Potential Breeding Bird Species and Habitats along the Connecticut Portions of the GSRP)

543. Of the 173 bird species reported to breed within Connecticut, 140 species could potentially occur in the Project vicinity.  CL&P Ex. 1 (Application, Vol. 1, pp. L-27 to L-28; Vol. 4, Ex. 1, Inventory of Potential Breeding Bird Species and Habitats along the Connecticut Portions of the GSRP)

544. The principal long-term effect of the GSRP will be to expand the amount of old field / scrub-shrub habitat types that are maintained on the ROW.  Since populations of shrub land birds in the Northeast are declining, this increase in shrub-land habitat would be a benefit to shrub-land bird species.  Periodic vegetation management activities performed during the maintenance of the GSRP ROW would have a minimal effect on birds.  CL&P Ex. 1 (Application, Vol. 1, pp. N-30 to N-31; Vol. 4, Ex. 1, Inventory of Potential Breeding Bird Species and Habitats along the Connecticut Portions of the GSRP)

545. Construction activities will result in the displacement of some birds from habitats along the ROW, and may have a temporary effect on breeding and nesting, depending on the time of year in which construction is performed and on the bird species.  The nesting season for a majority of breeding birds in the region extends from approximately May to July 31.  CL&P Ex. 1 (Application, Vol. 1, p. N-31)

546. To minimize potential effects on birds inhabiting the ROW, CL&P will evaluate the sequence of construction activities and if feasible, will attempt to perform ROW vegetation removal outside of the bird breeding and nesting season (May 1 – July 31), to the extent practical.  CL&P Ex. 1 (Application, Vol. 1, pp. N-30, N-31)
547. CL&P’s current vegetation management practices, including the use of herbicides, generally do not adversely affect nesting birds.  (Tr. 7/29/09, pp. 105-106, 145, Johnson)
M.2.7.4  Rare, Threatened and Endangered Species
548. Consultations with the USFWS revealed that there are no federally-listed, proposed threatened or endangered species, or critical habitats in the Project area.  CL&P Ex. 1 (Application, Vol. 1, p. L-28; Vol. 4,  Ex. 4, Federal, State and Municipal Agencies Correspondence, USFWS letter dated November 8, 2007)

549. CL&P consultations with the DEP Natural Diversity Data Base (NDDB) resulted in the identification of seven state-listed threatened, endangered, or species of special concern reported to occur in the Project vicinity.  These include six species of special concern (the Eastern box turtle, Eastern pearlshell mussel, Eastern pond mussel, Jefferson salamander, Arrow clubtail dragonfly, and Bush’s sedge), and one state-endangered species (the Dwarf wedge mussel; this species also is listed as federally endangered, but was not identified as of concern by the USFWS).  In addition, during field surveys of the ROW, CL&P identified two additional state-listed species:  the wood turtle and eastern hognose snake.  CL&P Ex. 1 (Application, Vol. 1, pp. L-28 to L-30; Vol. 4, Ex. 4, Federal, State and Municipal Agencies Correspondence); DEP Comment Letter dated 7/15/09; (Tr. 7/29/09, pp. 147-148, Mango)
550. CL&P and DEP have coordinated extensively regarding potential impacts to the state-listed species and the mitigation measures to be implemented to avoid or minimize such effects.  On March 26, 2009, CL&P representatives met with DEP and provided a Technical Memorandum that detailed proposed mitigation measures for each of the listed species.  In correspondence dated April 3, 2009, the DEP formally concurred with CL&P’s proposed mitigation measures.  CL&P Ex. 1 (Application, Vol. 1, pp. N-31 to N-36; Vol. 4, Ex. 4, Federal, State and Municipal Agencies Correspondence)); CL&P Ex. 15 (Mango,  Ex. LM-1); DEP Comment Letter dated 7/15/09
551. In July 2009, CL&P and DEP clarified the measures that will be implemented to avoid or minimize adverse effects to state-listed species.  Mitigation measures for the Jefferson salamander, eastern box turtle, wood turtle, eastern hognose snake, and eastern pearlshell mussel will be implemented as summarized in DEP’s 7/15/09 comments to the Council.  CL&P’s Response dated 7/24/09 to DEP’s Comment Letter clarified the proposed mitigation measures for the eastern pond mussel, dwarf wedge mussel, and Bush’s sedge, as follows:

· Eastern pond mussel (which is reported to occur in Muddy Brook, east of Granby Junction and outside of the Project ROW) and the dwarf wedge mussel (which is reported to occur in the Farmington River). CL&P does not propose to conduct surveys for these species or to relocate the mussels, if found.  Although surveys were originally contemplated, it was determined that neither species of mussels is likely to inhabit areas near the ROW; further, the GSRP will span both watercourses in which the mussels are reported to occur.  

· Bush’s sedge.  A small population of this plant species is located near the ROW.  Although DEP indicated that no special mitigation measures were required to protect this species, during construction, CL&P proposes to install fencing around the known population of the sedge in order to avoid inadvertent adverse effects.  CL&P Ex. 15 (Mango,  Ex. LM-1); DEP Comment Letter dated 7/15/09; CL&P Ex. 28 (CL&P Response dated 7/24/09 to DEP Comment Letter); (Tr. 7/29/09, p.148 Mango)

552. CL&P also plans to provide species awareness and identification training for construction contractors, to install barrier fencing as needed, and to conduct pre-construction sweeps along the ROW in locations of listed species habitat.  CL&P Ex. 4 (Response to CSC-01-023)
M.2.8
Modifications to North Bloomfield Substation

553. CL&P’s North Bloomfield Substation, which is located in the northwestern portion of the Town of Bloomfield adjacent to Hoskins and Tariffville Roads, was developed in the 1950s and expanded in 1978.  The existing substation footprint encompasses approximately 7 acres, within CL&P’s 34-acre fee-owned property.  CL&P also owns property to the west of the site, west of Hoskins Road.  Existing CL&P overhead transmission lines extend into the substation from the north, south, west, and east.  CL&P Ex. 1 (Application, Vol. 1, p. N-47 to N-49; Vol. 9, 11); CL&P Ex. 15 (Mango, pp. 17-18)
554. The modifications to the North Bloomfield Substation will require the development of an additional 2.7 acres of CL&P’s fee-owned property, generally to the southeast and southwest of the present substation footprint.  Upon completion, the expanded substation will occupy approximately 9.7 acres, leaving 72% of the 34-acre property undeveloped.  CL&P Ex. 1 (Application, Vol. 1,      p. N-47 to N-49; Vol. 9, 11); CL&P Ex. 15 (Mango, pp. 17-18);  (Tr. 7/29/09,         p. 119, Mango)
555. The undeveloped portions of the North Bloomfield Substation property are characterized by forested uplands, four delineated inland wetland areas (W9-212, -213, -214, -215), open fields, and Griffin Brook and its associated 100-year floodplain (which extends through the eastern portion of the property).  Single-family residences are located along Hoskins Road, to the west of the site.  CL&P Ex. 1 (Application, Vol. 1, p. N-47; Vol. 2, 9 and 11); CL&P Ex. 15 (Mango, pp. 17-18)
556. The proposed modifications to the existing North Bloomfield Substation will result in minor and highly localized, but long-term, environmental effects.  CL&P has minimized the amount of additional development required for the substation expansion by reconfiguring the existing 345-kV switchyard on the developed portion of the site.  CL&P Ex. 1 (Application, Vol. 1, p. N-46); CL&P Ex. 15 (Mango, pp. 8-10; 17-18)

557. The proposed substation expansion will unavoidably and permanently affect two (W9-212 and -213) of the four wetlands delineated on the CL&P property.  Specifically, approximately 0.78 acre of wetlands will be filled, including 0.76 acre of forested / scrub-shrub wetland and 0.02 acre of isolated forested wetland.  Most of these wetlands are within areas disturbed by the 1978 substation expansion. CL&P Ex. 1 (Application, Vol. 1, pp. N-47 to N-49); CL&P Ex. 15 (Mango, p. 29); (Tr. 7/29/09, p. 119, Mango)

558. The unavoidable impacts to the 0.78-acre of wetlands represent the least environmentally damaging practical option, because the location of the substation expansion is constrained by the presence of Griffin Brook, which abuts the existing substation on the east; the homes to the west, along Hoskins Road; and the need to interconnect the existing and proposed 345-kV transmission lines.  CL&P Ex. 15 (Mango, pp. 9-10); (Tr. 7/29/09, pp. 119-120, Mango)

559. Based on initial plans, a portion of the proposed substation would be located within the 100-year floodplain of Griffin Brook, resulting in the permanent displacement of approximately 400 cubic yards of flood storage capacity.  However, CL&P is continuing to review options for the substation expansion that would avoid the need for fill within the floodplain.  CL&P Ex. 1 (Application, Vol. 1, p. N-46; CL&P Ex. 15 (Mango, p. 29); DEP Comment Letter dated 7/15/09, p. 2; CL&P Ex. 28 (CL&P Response dated 7/24/09 to DEP Comment Letter); (Tr. 7/29/09, p. 120, Mango)

560. The substation expansion will result in the permanent conversion of 2.7 acres of upland and wetland vegetation to developed utility use, and thereby will displace the wildlife that presently utilizes such habitat.  Although long-term, this habitat loss will be minor, given the availability of similar habitats on the undeveloped portions of CL&P’s property and in the surrounding areas.  CL&P Ex. 1 (Application, Vol. 1, p. N-49; Vol. 9 and 11)
561. The DEP and the USFWS have no records of any federally- or state-listed threatened or endangered species or species of concern at or near the North Bloomfield Substation.  However, during field surveys, CL&P identified both a wood turtle and a box turtle in the vicinity of the North Bloomfield Substation.  CL&P submitted information regarding these sightings to DEP and will coordinate with DEP regarding measures to mitigate potential effects to these species during the substation expansion.  CL&P Ex. 1 (Application, Vol. 1, p. N-49)

562. Site preparation work for the new 345-kV facilities will involve soil disturbance, including grading and filling.  To avoid or minimize the potential for off-site erosion and surface water runoff, the substation construction work will be performed in accordance with an erosion and sediment control plan, in conformance with regulatory requirements. Excess soil will be removed from the property, rather than stockpiled; construction activities will be sequenced to the extent possible to minimize the time bare earth is exposed; and after the installation of the new facilities, the expansion area will be stabilized with trap rock or ground cover.  CL&P Ex. 15 (Mango, p. 25)

563. The expansion of the substation will have a minor, incremental effect on visual resources because the new 345-kV facilities will not appreciably alter the existing appearance of the station.  CL&P Ex. 1 (Application, Vol. 1, p. N-49)

564. To assess the noise impacts from the operation of the new equipment proposed for the North Bloomfield Substation, CL&P commissioned a noise study involving ambient sound level measurements at the substation site and computer modeling of projected noise increases.  These analyses determined that sound levels from the substation, with the existing and new equipment operating, will conform to state noise regulations.  No special sound mitigation measures will be needed.  CL&P Ex. 1 (Application, Vol. 1, pp. L-52 to L-58; pp. N-50 to N-51; Vol. 4, Ex. 3, Environmental Sound Assessment Study – North Bloomfield Substation); CL&P Ex. 15 (Mango, pp. 18, 38); CL&P Ex. 4 (Response to CSC-01-011)
565. The substation expansion will not affect recreational resources and will not encompass any areas of known archaeological or historic sites.  CL&P Ex. 1 (Application, Vol. 1, p. N-50); CL&P Ex. 15 (Mango, p. 17)

M.3
MMP CIRCUIT SEPARATION

M.3.1
Consistency with Existing Land Uses and Future Development

566. The 2.2-mile MMP, which is located in the Town of Manchester, extends along an approximately 350-foot-wide CL&P ROW that traverses various land uses, including both upland and wetland forested and scrub-shrub areas along and in the vicinity of the Hockanum River and Hop Brook; commercial uses; and various federal, state, and local roads (including Interstate 84).  CL&P Ex. 1 (Application, Vol. 1, pp. L-59, L-69, L-70; Vol. 9, 10 and 11); CL&P Ex. 15 (Mango, pp. 18-19)

567. With the exception of a 2,400-square-foot (0.055 acre) parcel of commercial land adjacent to the Tolland Turnpike, the MMP would be located entirely within CL&P’s existing ROW.   All of the lands surrounding this parcel, which consists of a paved parking lot in a commercial area, are presently included in CL&P’s easement.  CL&P proposes to acquire an easement on this property for the MMP; the acquisition of this easement would have no adverse effect on the environment.  CL&P Ex. 1 (Application, Vol. 9 and 11); CL&P Ex. 15 (Mango, p. 19)
568. The installation of the MMP facilities within CL&P’s long-established utility ROW will be consistent with land-use plans and policies.  Overall, the development of the MMP will affect approximately 8.9 acres of land, consisting of areas within the ROW that will be temporarily disturbed during construction as a result of vegetation removal, access road expansion, crane pads, and structure installation.  CL&P Ex. 1 (Application, Vol. 1, pp. N-40 to N-41); CL&P Ex. 15 (Mango, pp. 30-31)
M.3.2
Recreational / Open Space Uses and Visual Resources

569. The MMP does not directly traverse any parks or playing fields; however, several recreational trails along Hop Brook and the Hockanum River, maintained by the Hockanum River Linear Park Committee (HRLPC) and designated as greenways by the Connecticut Greenways Council, do extend across the ROW.  CL&P Ex. 1 (Application, Vol. 1, pp. N-36 to N-37); CL&P Ex. 15 (Mango, pp. 20-21)
570. CL&P will consult with representatives of the HRLPC to identify site-specific measures, including construction scheduling and restoration, to mitigate the effects of the Project on the recreational use of the trails.  CL&P Ex. 1 (Application, Vol. 1, pp. N-42); CL&P Ex. 15 (Mango, p. 32)
571. The development of the MMP will result in long-term, but highly localized modifications to the visual environment associated with the installation of the new monopole structures and additional vegetation clearing.  However, the overall visual effect will be incremental, because the new structures will be aligned between the multiple overhead transmission lines (e.g., 130-to-155-foot-tall lattice-steel towers), which presently occupy CL&P’s ROW.  CL&P Ex. 1 (Application, Vol. 8, 10); CL&P Ex. 15 (Mango, pp. 33, 36)
M.3.3
Water Resources

572. The MMP will span seven watercourses, five of which are perennial (including the Hockanum River and Hop Brook) and two of which are intermittent.  The MMP traverses the 100-year FEMA floodplain and DEP-designated SCEL associated with the Hockanum River.  CL&P Ex. 1 (Application, Vol. 1, pp. L-61, L-62, L-65; Vol. 2, 9 and 11); CL&P Ex. 15 (Mango, pp. 19-20); DEP Comment Letter dated 7/15/09, pp. 2-3
573. Given the location of the MMP along the Hockanum River, certain of the proposed and relocated MMP structures will unavoidably have to be located within the river’s designated SCEL.  On June 19, 2009, CL&P submitted an application to the DEP for a SCEL permit for these activities; any MMP work 
within the SCEL will conform to the conditions of this DEP permit. CL&P Ex. 1 (Application, Vol. 1, pp. N-19; Vol. 9 and 11); CL&P Ex. 15 (Mango, p. 29); DEP Comment Letter dated 7/15/09, pp. 2-3
574. The MMP ROW encompasses 13 wetlands, as delineated during 2008 surveys performed by AECOM.  Two of these wetlands (W15-504 and W15-507, both of which are large wetland complexes that extend along the ROW along the Hockanum River floodplain on either side of U.S. Route 6) were identified as containing amphibian breeding habitat.  Along the existing MMP ROW, nine transmission line structures are presently located in wetlands, including W15-504 and W15-507.  CL&P Ex. 1 (Application, Vol. 1, pp. L-62 to L-64; Vol. 2, 9 and 11); CL&P Ex. 15 (Mango, p. 20)

575. As a result of the MMP, approximately 1.4 acres of forested wetlands along the ROW would be cleared and converted to scrub-shrub or emergent wetlands.  Less than 0.05 acre of wetlands would be permanent affected (filled) as a result of structure foundations and access roads.  Approximately 3.8 acres of wetlands would be temporarily affected by construction activities; however, the affected portions of these wetlands would be restored after the installation of the MMP facilities.  To compensate for the MMP effects on wetlands, CL&P will coordinate with the DEP and the USACE to define a mitigation program.  CL&P Ex. 1 (Application, Vol. 1, pp. L-61 to L-62, N-22; Vol. 2, 9 and 11); CL&P Ex. 15 (Mango, pp. 27-28)
576. As is the case for GSRP, for MMP, to create a firm base for equipment access or the future placement of temporary timber mats for operations / maintenance purposes, CL&P proposes to leave some surficial fill material (at pre-construction elevation) along access roads across wetlands.  To the extent that such material is left in place along access roads, or at crane pad sites, the DEP has indicated that CL&P must justify the need for the permanent fill in its permit application to DEP and must include appropriate compensation, first considering mitigation in or adjacent to the ROW if possible.  CL&P Ex. 1 (Application, Vol. 1, pp. N-15, N-17); DEP Comment Letter dated 7/15/09, p. 2
577. To minimize adverse effects to wetlands and watercourses as a result of the MMP, CL&P will adhere to mitigation measures, including the location of transmission structures outside of wetlands where possible; spanning of all watercourses; installation and use of access roads across smaller streams so as to minimize adverse effects to water quality; and maintenance of riparian vegetation along watercourses to the extent practical.  CL&P also will adhere to the conditions of the Council, DEP, and USACE approvals.  CL&P Ex. 1 (Application, Vol. 1, pp. N-18 to N-20); CL&P Ex. 15 (Mango, pp. 27-28)
578. Approximately 2.1 miles of the MMP route extends through the Love Lane / New State Road Aquifer Protection Area.  CL&P will require its contractors to adhere to best management practices and any Project-specific regulatory requirements concerning dewatering; dewatering discharge; the handling and storage of potentially hazardous materials (such as fuels and lubricants); and spill prevention and control.  Therefore, no adverse effects to groundwater resources or public water supplies would occur as a result of the construction of the MMP.  CL&P Ex. 1 (Application, Vol. 1, pp. L-64, L-65; N-20, N-21)

M.3.4
Biological Resources

579. Along the MMP ROW, approximately 5.1 acres of forested vegetation (3.7 acres of upland forest and 1.4 acres of forested wetland) will be cleared and subsequently maintained as scrub-shrub habitat or other low-growing vegetative types.  However, these vegetation types are common in the Project region and the creation of additional shrubland habitat along the maintained ROW will represent a long-term positive effect because shrubland habitat (like other early successional habitats) is otherwise declining in New England.  CL&P Ex. 1 (Application, Vol. 1, pp. N-22); CL&P Ex. 15 (Mango, p. 30)
580. The MMP will not affect any WMAs, but will span the Hockanum River, which is a DEP-designated trout management area that supports year-round fishing opportunities.  The MMP will not affect fishery resources because no access road will be required across the river; no new structures will be located in the river; erosion controls will be installed during construction to minimize the potential for sedimentation; and the new transmission line conductors will span the river.  CL&P Ex. 1 (Application, Vol. 1, pp. L-66, N-27); CL&P Ex. 15 (Mango, pp. 20, 30)
581. During surveys conducted along the MMP ROW in the spring of 2008, CL&P confirmed that two vernal pools, located within W15-504 and W15-507, provide breeding habitat for spotted salamanders and wood frogs, and wood frogs, respectively.  These vernal pools will not be affected directly by the MMP construction.  CL&P will coordinate with DEP to define appropriate measures to avoid or minimize adverse effects to the amphibian species as a result of the MMP development.  CL&P Ex. 1 (Application, Vol. 1, pp. L-67, N-28, N-29; Vol. 4); CL&P Ex. 18 (Response to FRWA-007)

582. The DEP NDDB identified one state-listed threatened species, the Barn Owl (Tyto alba), as potentially occurring in the MMP vicinity.  In 2008, CL&P commissioned field surveys (as requested by DEP) that resulted in the identification of one area of potential Barn Owl foraging habitat (consisting of open grassy fields, old meadows, wet meadows) on the MMP ROW.  CL&P Ex. 1 (Application, Vol. 1, p. L-68; Vol. 4); CL&P Ex. 15 (Mango, pp. 20)
583. No significant effects to the Barn Owl will occur as a result of the MMP.  Although construction activities may temporarily displace the species from foraging on the ROW, the re-establishment and expansion of grassy habitat on the ROW would provide potential benefits to the species by increasing foraging habitat.  CL&P and DEP have reached agreement on the measures to protect Barn Owls. Pursuant to DEP recommendations, to verify that no impacts occur to potential Barn Owl nesting sites (consisting of cavities in large-diameter trees), CL&P will perform a nesting tree cavity survey prior to not removing any trees on the ROW.  CL&P Ex. 1 (Application, Vol. 1, pp. N-36, N-37; Vol. 4); CL&P Ex. 15 (Mango, p. 20; Ex. LM-1, April 3, 2009 correspondence from DEP and March 26, 2009 Technical Memorandum: Rare Species Mitigation Summary, p. 6)
M.4
ENVIRONMENTAL ISSUES COMMON TO GSRP AND MMP

M.4.1
Transportation and Traffic
584. The transportation network in the central – north-central Connecticut Project region is well-developed and consists of a variety of federal, state, and local highways, which will provide ready access to the ROWs for construction vehicles and equipment.  During construction, some increase in traffic volumes would occur on local roads as construction personnel travel and from work sites.  CL&P Ex. 1 (Application, Vol. 1, p. N-43); CL&P Ex. 15 (Mango, p. 36)

585. To reach work sites along the ROWs, existing and proposed on-ROW access roads will be used.  CL&P Ex. 1 (Application, Vol. 1, p. N-43);  CL&P Ex. 15 (Mango, p. 36-37) 

586. To minimize potential traffic issues during construction, CL&P will develop an access and traffic control plan for construction contractors; employ police personnel, as needed, to direct traffic at work sites along public roads; and erect appropriate traffic signs to indicate the presence of construction work zones.  CL&P Ex. 1 (Application, Vol. 1, p. N-43); CL&P Ex. 15 (Mango, p. 36-37)

587. The new 345-kV transmission lines will span road crossings and, as such, will not impact traffic patterns, except possibly for a limited period during conductor installation.  CL&P Ex. 1 (Application, Vol. 1, p. N-43); CL&P Ex. 15 (Mango, p. 37)

588. The operation of the Projects will not result in any adverse effects on traffic or transportation.  CL&P Ex. 15 (Mango, p. 36)

M.4.2
Cultural (Archaeological and Historic) Resources

589. A specialized consultant performed cultural resource assessments of the GSRP and MMP Project areas, pursuant to a study scope endorsed by the SHPO.  The assessment involved consultations with the SHPO and the State Archaeologist, as well as the compilation and analyses of background information obtained from the Office of the State Archaeologist, previously published cultural resource studies, the state and national registers of historic places (SRHP, NRPH), and the Historic American Engineering Record.  CL&P Ex. 1 (Application, Vol. 1, pp. L-43 to L-44, N-44; Vol. 3, Cultural Resources Assessment)

590. The archaeological portion of the assessment was conducted in accordance with the standards of the CHC’s Environmental Primer for Connecticut’s Archaeological Resources.  The assessment also included visual inspection of the existing transmission line structure locations and examination of the entire ROW with respect to characteristics that affect the potential for archaeological site location (i.e., slope, drainage, ledge, ground disturbance, land fill).  CL&P Ex. 1 (Application, Vol. 1, p. N-44; Vol. 3, Cultural Resources Assessment)
591. The cultural resource assessment provides the basis for recommendations for future cultural resource reconnaissance investigations, which will be conducted when the final configurations of the GSRP and MMP are determined.  Archaeological investigations involving subsurface testing will be performed in areas where the construction of the Projects would result in direct disturbance, such as due to earth moving, access roads, and structure installation.  CL&P Ex. 1 (Application, Vol. 1, p. N-44; Vol. 3, Cultural Resources Assessment)

592. For the GSRP, the cultural resource studies determined that there are no documented archaeological sites within the ROW, but five Native American archaeological sites are located within 1 mile of the GSRP.  Approximately 6.7 miles of the route appear sensitive for the location of as yet undocumented Native American sites.  No EuroAmerican archaeological sites are located within 1 mile of the ROW.  Two railroad cuts dating from the late 19th – early 20th century cross the ROW in Bloomfield and East Granby; in addition, the remnants of the 1899 Hartford Electric Light Company hydroelectric plant are visible along the ROW in the Farmington River.  However, none of these features retain historic engineering significance.  Three significant historic resources (cemeteries) are located within approximately 0.25 mile of the ROW, but would not be affected by the Project.  Old Newgate Prison, which is a national landmark and is listed on the NRHP, is located east of the ROW and would not be affected by the Project.  CL&P Ex. 1 (Application, Vol. 1, pp. L-45, L-46, N-45; Vol. 3, Cultural Resources Assessment; Vol. 9); CL&P Ex. 15 (Mango, pp. 16-17); (Tr. 7/28/09, pp. 179-180, Mango; Tr. 7/29/09, pp. 31-32, Mango)
593. For the MMP, the cultural resource studies determined that there are no documented archaeological sites within the ROW, but eight Native American sites are located within 1 mile of the ROW.  Two EuroAmerican archaeological sites are located within 1 mile of the ROW.  However, none of these documented sites are significant.  Approximately 0.3 mile of the MMP ROW was identified as potentially sensitive for the location of undocumented archaeological sites.  One potential NRHP historic resource (the Clarence Bunce House) is located within 0.25 mile of the MMP; however, this structure is located southwest of the Manchester Substation, south of several roads and near a modern commercial building.  CL&P Ex. 1 (Application, Vol. 1, pp. L-71, L-72; Vol. 3, Cultural Resources Assessment, Vol. 9, 11); CL&P Ex. 15 (Mango, p. 22)
594. CL&P will continue to coordinate with the SHPO regarding cultural resource field studies.  If the field surveys result in the identification of cultural resource sites that are potentially eligible for the NRHP, CL&P will first attempt to avoid impacts to such sites, if possible.  If avoidance is not practical, CL&P will develop and implement appropriate mitigation measures, in consultation with the SHPO.  CL&P Ex. 1 (Application, Vol. 1, p. N-45); CL&P Ex. 15 (Mango, p. 37); (Tr. 7/29/09, p. 32-33, Mango)
M.4.3
Air Quality and Noise

595. During construction, both Projects will result in short-term, highly localized effects on air quality, primarily from fugitive dust and vehicular emissions.  These effects would be minimized by installing crushed stone aprons at access road entrances onto public roads; watering access roads to control dust; and requiring contractors to properly maintain equipment and vehicles.  The operation of the Projects will have no adverse effect on air quality.  CL&P Ex. 1 (Application, Vol. 1, p. N-45).

596. Construction-related noise will be generally short-term and localized, and will emanate from activities such as the operation of construction equipment, truck traffic, earth excavation and moving operations, and structure installation.  Such construction-generated noise will be localized to the vicinity of the work sites and will occur during the daytime, when human sensitivity to noise is lower.  CL&P Ex. 1 (Application, Vol. 1, pp. N-46); CL&P Ex. 15 (Mango, pp. 37-38)

M.5
ENVIRONMENTAL ASPECTS OF D&M PLANS

597. In accordance with Council requirements, CL&P will prepare D&M Plans that will include the final engineering design of the Project facilities and that will incorporate the environmental mitigation measures defined in the Application and specified in the Council’s certificate.  The D&M Plans also may reflect applicable environmental mitigation measures as required by permits and certificates from 
the USACE and DEP; such approvals would be part of construction contracts for the Projects.  CL&P Ex. 1 (Application, Vol. 1, p. N-4); CL&P Ex. 15 (Mango, p. 47); (Tr. 7/22/09, pp. 208-209, Mango; Tr. 7/29/09, p. 149, Mango)
598. CL&P and/or its contractors will perform due diligence on construction staging and contractor yards, which will be identified during the preparation of the D&M Plans.  CL&P’s standard best management procedures, including those for spill prevention and erosion / sedimentation control will apply to the use of these sites.  CL&P Ex. 1 (Application, Vol. 1, p. N-21)

599. CL&P’s subconsultants will monitor, on a daily basis, the Project contractors’ compliance with the D&M Plans.  CL&P Ex. 15 (Mango, p. 48); (Tr. 7/29/09, p. 149, Mango); CL&P Ex. 5 (Response to CSC-02-043)
600. If so directed by the Council, CL&P would be amenable to funding an independent environmental inspector, who would periodically monitor environmental aspects of the Projects’ construction and would report directly to the Council.  CL&P anticipates that this inspector would monitor erosion and sediment controls; listed species exclusion areas; and overall compliance with the D&M Plans and the conditions of permit approvals.  Such inspections would typically occur weekly, with supplemental inspections as required after significant rainfall events.  CL&P Ex. 15 (Mango, p. 48); (Tr. 7/29/09, pp. 127-128; 132-134, 149, Mango); CL&P Ex. 5 (Response to CSC-02-043)
601. Post-construction monitoring of wetlands (including vernal pools) affected by construction may be a condition of the USACE permit and would not be an unreasonable condition of the Council’s approval of the Projects.  (Tr. 7/29/09, pp. 127-128, Mango)

M.6
ENVIRONMENTAL EFFECTS – LINE ROUTE VARIATIONS AND 
SOUTHERN ROUTE ALTERNATIVE

M.6.1
Underground Line-Route Variations to the Connecticut Portion of GSRP

M.6.1.1  Introduction and Summary

602. As part of the alternatives evaluation process, CL&P identified four routes, along which an underground 345-kV cable system could be installed, as options to segments of the proposed overhead alignment of the new transmission line.  These included:

(a) Two route variations that would be aligned within or adjacent to road ROWs:
· Newgate Road Underground Line-Route Variation
· State Route 168/187 Underground Line-Route Variation

(b) Two route variations that would be aligned within CL&P ROWs:
· 4.6-Mile In-ROW Underground Line-Route Variation

· 3.6-Mile In-ROW Underground Line-Route Variation 
Environmental and cultural resources were considered in the identification and evaluation of all four of these route variations and in the comparative analysis of the variations in relation to the portions of the Proposed Route that each would replace.  CL&P Ex. 1 (Application, Vol. 1, pp. H-4 to H-6; H-31 to H-54; pp. M-1 to M-34; Vol. 9, 11): CL&P Ex. 15 (Mango, pp. 38-39)

603. Environmental and cultural resource information for the underground line-route variations was compiled using the same research approach, GIS data collection and mapping, and field methods as was performed for the GSRP Proposed Route.  CL&P Ex. 1 (Application, Vol. 1, p. M-2)
604. All of the variations would involve the configuration of the 345-kV transmission line underground, using XLPE cable.  The construction of the cable systems would entail continuous trenching, excavation for splice vaults, installation of transition stations, and creation / maintenance of permanent access along the underground cable route.  CL&P Ex. 1 (Application, Vol. 1, pp. H-4 to H-6; H-31 to H-54; pp .J-19 to J-28); CL&P Ex. 15 (Mango, p. 38)

605. A typical transition station will require the acquisition of a 2- to 4-acre site; of which a minimum of approximately 1.7 acres would be developed and fenced.  However, additional lands within the 2- to 4-acre site would be affected by construction, and would have to be cleared of vegetation and graded in order to create level work space and to provide construction support areas (e.g., for equipment and material staging).  CL&P Ex. 4 (Response to CSC-01-005); CL&P Ex. 5 (Response to CSC-02-038)
606. CL&P has not consulted individually with private landowners on whose property transition station sites have been identified.  However, should the Council select any of the underground line-route variations, CL&P would need to perform additional detailed engineering studies to define specific transition station site locations and layouts. CL&P Ex. 5 (Response to CSC-02-039)

607. To determine the specific method for installation of the underground cables beneath waterbodies, CL&P would have to perform additional detailed engineering studies and would have to consult further with DEP and the USACE to identify the permits and approvals required for such crossings. CL&P Ex. 5 (Response to CSC-02-044)
608. In correspondence dated April 3, 2009, the DEP expressed serious concerns that any underground alternative would involve land-altering activities that would be very disruptive to state-listed species of concern in the GSRP area.  CL&P Ex. 15 (Mango, pp. 39-40, Exhibit LFM-1)
609. CL&P does not prefer any of the underground line-route variations.  CL&P Ex. 28 (CL&P Response dated 7/24/09 to DEP Comment Letter, p. 3)

M.6.1.2  In-ROW Underground Line-Route Variations

610. The 3.6-mile In-ROW Underground Variations would extend across seven streams and 12 wetlands, including three vernal pools, whereas the 4.6-Mile In-ROW Underground Variation would traverse eight streams and 18 wetlands, including four vernal pools that support amphibian habitat.  CL&P Ex. 1 (Application, Vol. 1, pp. H-43 to H-47, M-25 to M-28; M-30 to M-33; Vol. 9, 11)
611. Both of the In-ROW Underground Variations would traverse the habitat of two state-listed species, the Eastern box turtle and the Eastern pearlshell mussel.  CL&P Ex. 1 (Application, Vol. 1, pp. M-28, M-33)
612. Construction of an underground cable system within CL&P’s existing transmission line ROW would require an approximately 60-foot-wide work area (Figure O-9, XS-2 UG).  CL&P Ex. 1 (Application, Vol. 1, pp. N-52 to N-53); CL&P Ex. 4 (Response to CSC-01-006)

613. Because of the need for continuous excavation during construction and permanent access roads, either of the two underground line variations along CL&P’s existing ROWs would create comparatively significant environmental effects, including disturbance to soil resources (as a result of trenching and splice vault excavations) and increased potential for erosion and sedimentation, as well as permanent and temporary impacts to wetlands and watercourses.  The use of flowable fill, rather than native material, as backfill in the cable trench, also could have long-term effects on water resources.  For the 3.6-mile and 4.6-mile In-ROW Underground Variations, 8.7 acres and 11.2 acres, respectively, would have to be permanently converted to access roads.  CL&P Ex. 1 (Application, Vol. 1, pp. N-51 to N-56); CL&P Ex. 15 (Mango, p. 39)

614. The In-ROW Underground Variations will result in extensive clearing, grading, and direct impacts to water wetlands and watercourses.  These impacts could be largely avoided by configuring the 345-kV transmission line overhead, as proposed.  As a result, neither of the in-ROW underground line-route variations would represent the least environmentally damaging practical alternative for the GSRP.  CL&P Ex. 1 (Application, Vol. 1, pp. N-52, N-55, N-58); CL&P Ex. 15 (Mango, p. 39)

615. Along the 3.6-mile In-ROW Underground Variation, CL&P would have to site a transition station in the Newgate WMA.  The DEP has expressed concerns that the location of the transition station within the center of this 455-acre WMA would have adverse effects on hunting uses by presenting an obstacle to hunters and that such effects would extend into the WMA far beyond the 2-4 acres occupied by the site itself.  CL&P Ex. 1 (Application, Vol. 1, pp. N-68 to N-69); DEP Comment Letter dated 7/15/09, pp. 6-7

616. The Newgate WMA lands were purchased with Pittman-Roberston funds from the U.S. Fish and Wildlife Service and are dedicated for hunting, habitat, and other recreational uses.  Pursuant to the requirements of the federal funding, the WMA must continue to serve the purposes for which it was acquired.  DEP Comment Letter dated 7/15/09, pp. 6-7

617. CL&P concurs with the DEP’s assessment regarding the potential effects of a transition station in the Newgate WMA on recreational users of the state-owned property, and the potential issues with respect to the exchange or transfer of property within the WMA.  However, the siting of a transition station along this segment of the ROW is problematic due to the presence of wetlands.  CL&P does not prefer any of the underground line-route variations, including the option that would involve the development of a transition station in or near the WMA. CL&P Ex. 28 (CL&P Response dated 7/24/09 to DEP Comment Letter, p. 3)

M.6.1.3  Underground Line-Route Variations along Road ROWs

618. The approximately 6-mile Newgate Road variation (including 4 miles in East Granby and 2 miles in Suffield) would extend along or adjacent to roads that traverse moderately densely developed residential areas.  In addition, approximately 1,000 feet of the variation would be located within CL&P’s overhead transmission line ROW.  CL&P Ex. 1 (Application, Vol. 1, pp. H-38 to H-41, M-2 to M-5, Vol. 9, 11); DEP Comment Letter dated 7/15/09, pp. 17-18
619. The approximately 8-mile State Route 168/187 Underground Line-Route Variation (including 5 miles in East Granby and 3 miles in Suffield) would traverse along or adjacent to roads bordered by low-density residential, agricultural, and forested areas.  In addition, approximately 1,000 feet of the variation would be located within CL&P’s overhead transmission line ROW.  CL&P Ex. 1 (Application, Vol. 1, pp. H-41 to H-42, M-14, M-22, Vol. 9, 11)
620. The Newgate Road Underground Variation would traverse 22 watercourses and 13 wetlands.  CL&P Ex. 1 (Application, Vol. 1, pp. M-6 to M-9, Vol. 9, 11)
621. The State Route 168/187 Underground Line-Route Variation would traverse 16 watercourses and 42 wetlands.  CL&P Ex. 1 (Application, Vol. 1, pp. M-16 to M-20, Vol. 9, 11)
622. To install the cable system, grading, clearing, and some in-water construction activities would be required, affecting these water resources.  CL&P Ex. 1 (Application, Vol. 1, pp. N-52, N-55 to M-56); CL&P Ex. 15 (Mango, pp. 40, 43)
623. Along the Newgate Road Underground Variation, a specimen red oak tree (9.5 feet diameter breast height) is located along the underground variation, adjacent to Old Road near the intersection of Turkey Hills Road in East Granby.  It is a realistic possibility that this tree could be adversely affected by the cable system.  CL&P Ex. 1 (Application, Vol. 1, p. M-11, Vol. 9, 11); DEP Comment Letter dated 7/15/09, p. 17
624. Along Newgate Road, the Newgate Road Underground Variation traverses past two historic sites:  Old Newgate Prison and Viets Tavern.  These sites are both listed on the NRHP and are operated by the Connecticut Commission on Culture and Tourism.  Viets Tavern is less than 5 feet from the edge of the road pavement, whereas the front wall of Old Newgate Prison is between 18 inches and 9 feet from the road.  CL&P Ex. 1 (Application, Vol. 1, pp. M-13 to M-14, Vol. 9, 11); DEP Comment Letter dated 7/15/09, pp. 17-18

625. Excavation of a cable trench could pose a risk to these historic facilities along Newgate Road.  CL&P Ex. 1 (Application, Vol. 1, pp. H-41, N-65, Vol. 3); CL&P Ex. 15 (Mango, p. 42); DEP Comment Letter dated 7/15/09, pp. 17-18

626. The alignment of the 345-kV transmission line underground, within or adjacent to road ROWs along either of the variations, would minimize, but would not avoid all adverse environmental effects.  Even if the trenching and splice vaults could be aligned entirely within the paved road travel lanes, vegetation adjacent to or overhanging the roadways, as well as tree roots, would be affected.  The cable system would have to traverse water resources that the roads span (via bridges), and additional cultural resource studies would be required to assess the potential effects of the cable system construction.  Further, areas adjacent to road ROWs would be needed for construction staging.  CL&P Ex. 1 (Application, Vol. 1, pp. N-51 to N-59); CL&P Ex. 15 (Mango, pp. 40, 42)

627. In-road construction of a cable system also would be extremely time-consuming, resulting in impacts associated with traffic detours, disruption, and congestion, as well as nuisance effects (noise, dust) that could affect local residents.  Work in the roads also would require the concurrence of the CDOT and local highway authorities.  CL&P Ex. 1 (Application, Vol. 1, pp. N-63, N-64); CL&P Ex. 15 (Mango, pp. 41, 43)
M.6.2
Massachusetts Southern Route Alternative within Connecticut
M.6.2.1  Summary of Overhead Route and State Route 202 / Enfield Underground  Variation

628. The 5.4-mile Connecticut portion of the SRA line would be aligned overhead along an existing CL&P transmission line ROW that traverses 1.1 miles through the Town of Suffield, crosses that Connecticut River, and extends for approximately 4.3 miles through the Town of Enfield.  CL&P Ex. 1 (Application, Vol. 1, p. M-34, Vol. 9, 11); CL&P Ex. 15 (Mango, p. 43); DEP Comment Letter dated 7/15/09, pp. 14-17
629. In the Town of Suffield, the SRA ROW traverses primarily agricultural lands.  However, in the Town of Enfield, the ROW extends for about 3.7 miles through densely populated areas, passing near various residential subdivisions, multi-family dwellings, and possible statutory facilities.  CL&P Ex. 1 (Application, pp. H- 55, H-57, M-42 to M-43, Vol. 9, 11);  CL&P Ex. 15 (Mango, p. 44); DEP Comment Letter dated 7/15/09, pp. 14, 16
630. The SRA line would cross five watercourses, including the Connecticut River, as well as 27 wetlands (including three vernal pools that support amphibian habitat).  CL&P Ex. 1 (Application, Vol. 1, pp. M-36 to M-38, M-40, M-41, Vol. 9, 11); CL&P Ex. 15 (Mango, p. 43); (Tr. 9/22/09, p. 74, Mango)
631. The Connecticut River is New England’s largest river system and is designated as one of the Nation’s first American Heritage Rivers.  Along the river, the ROW would extend through a large wooded riparian corridor.  Four state-listed threatened, endangered, or special concern species were identified by DEP as occurring in this area.  CL&P Ex. 1 (Application, Vol. 1, pp. M-36, M-40 to M-42, Vol. 9, 11); CL&P Ex. 15 (Mango, p. 44); (Tr. 9/22/09, p. 74, Mango)
632. In Enfield, the ROW traverses within 100 yards of the school building of the Capitol Region Education Council’s Public Service Academy, a regional magnet school.  CL&P Ex. 1 (Application, Vol. 9); DEP Comment Letter dated 7/15/09, pp. 16-17
633. Approximately 3.7 miles of the Enfield portion of the route traverses a Connecticut Aquifer Protection District.  CL&P Ex. 1 (Application, Vol. 1, p. M-39); CL&P Ex. 15 (Mango, p. 43)
634. Pursuant to the Council’s procedures, CL&P identified an underground line variation to a 3.7-mile portion of the SRA line that would traverse densely developed residential neighborhoods in Enfield.  This 4.3-mile State Route 202 / Enfield Underground Line-Route Variation would be aligned within or adjacent to two-lane state and local roads, except for a 0.4-mile section that would be within CL&P’s existing transmission line ROW.  CL&P Ex. 1 (Application, Vol. 1, pp. H-57 to H-60; M-45 to M-46, Vol. 9); CL&P Ex. 15 (Mango, pp. 44-45)
635. The underground variation would traverse three watercourses and various wetlands.  CL&P Ex. 1 (Application, Vol. 1, pp. M-46 to M-48, Vol. 9); CL&P Ex. 15 (Mango, p. 45)
636. Two transition station sites would be required for the State Route 202 / Enfield Underground Line-Route Variation, each involving the dedication of 2 to 4 acres of presently forested property to utility use.  CL&P Ex. 1 (Application, Vol. 1, pp. N-76, M-77, Vol. 9)
M.6.2.2  The Massachusetts Southern Route Alternative Would Increase   Environmental Effects

637. If the EFSB selects the SRA, then the Connecticut portion of the alternative would be required, involving a minimum of an additional 5.4 miles of 345-kV transmission line development in Connecticut (6.1 miles if the hybrid overhead / underground variation is used).  The development of these additional miles of 345-kV facilities would result in greater impacts to environmental resources.  CL&P Ex. 1 (Application, Vol. 1, p. H-54, Vol. 9); CL&P Ex. 15 (Mango, p. 46)
638. The construction of the new 345-kV transmission line along the SRA would require additional regulatory approvals.  In particular, the crossing of the Connecticut River (a navigable waterbody) would require a Structures, Dredging and Fill Permit and a Coastal Consistency Determination from the DEP, Office of Long Island Sound Programs, as well as a SCEL permit.  DEP Comment Letter dated 7/15/09, pp. 2-4; CL&P Ex. 28 (CL&P Response dated 7/24/09 to DEP Comment Letter,  p. 2, Table Q-1, revised)
639. CL&P does not prefer the SRA.  As a result, none of the additional permit applications for this route have been prepared for submission to the regulatory agencies.  CL&P Ex. 28 (CL&P Response dated 7/24/09 to DEP Comment Letter,  p. 2)
640. The SRA would result in greater environmental and social effects than the proposed Northern Route because it would be longer (involving construction activities along two separate ROWs [for the 115-kV rebuilds and for the new 345-kV line]) and would require additional land acquisition in Massachusetts.  (Tr. 9/22/09, pp. 40-43, Carberry, Newland)

641. The GSRP, including the Proposed Route, SRA, and route variations, must be reviewed by the USACE and various other federal cooperating agencies.  The Massachusetts portion of the GSRP required a review pursuant to the Massachusetts Environmental Policy Act (MEPA).  The least environmentally damaging practical alternative must be selected for the project.  (Tr. 9/22/09, p. 41, Newland, pp. 61-63, Mango)

642. In 2008, GSRP submitted an Expanded Environmental Notification Form pursuant to MEPA regarding the alternative routes.  Subsequently, GSRP received a MEPA certificate supporting the Northern Route as preferred from an environmental perspective.  CL&P Late File Exhibit (includes MEPA certificate); (Tr. 9/22/09, pp. 44, 54, Carberry)

643. The development of the new 345-kV facilities along the SRA would cause substantial changes to the appearance of the ROW as a result of additional vegetation clearing and maintenance, as well as the taller 345-kV line structures.  CL&P Ex. 15 (Mango, pp. 45, 46)
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Note: Dotted lines illustrate existing 345-kV transmission lines, whereas the arrows indicate the 345-kV alignments proposed to complete the Greater Springfield 345-kV loop.








� Potential alternate overhead and underground variations and BMP designs for the MMP are discussed in various sections below.  


� On January 1, 2007, NERC became the North American Reliability Corporation.


�  NERC’s “Reliability Standards for the Bulk Electric Systems of North America”; the NPCC’s “Basic Criteria for Design and Operation Of Interconnected Power Systems,” Document A-02 (revised May 6, 2004); the NPCC’s "Bulk Power System Protection Criteria,” Document A-05 (revised January 30, 2006); ISO-NE Planning Procedure No. 3, “Reliability Standards for the New England Area Bulk Power Supply System” (effective date October 13, 2006); ISO-NE Planning Procedure No. 5-3, “Guidelines for Conducting and Evaluating Proposed Plan Applications Analysis”; and the “Transmission Planning Guideline” for Northeast Utilities.


� The three units of Millstone Nuclear Power Station, totaling 2,668 MWs in capacity were shut down by the Nuclear Regulatory Commission in early 1996.  The 591-MW Connecticut Yankee Atomic Plant closed for scheduled refueling in December, 1996 but never re-opened.  Millstone Unit 1, a 650-MW unit, also never returned to operation and was retired in 1998.  Millstone Unit 3 was returned to service in July, 1998 and Millstone Unit 2 in May, 1999.


� Includes only portion of overhead transmission line that would be replaced by the underground variation.


� Note that the corrected table in this exhibit supersedes that in CL&P’s pre-filed testimony, CL&P Ex.  15 


(Carberry / Newland, p. 39).





� Note that the version of this table in the Carberry / Newland Pre-filed Testimony, CL&P Ex. 15 (p. 42) contained errors, which were corrected by CL&P Ex. 22 (Response to OCC-01-SP03, p. 39).  The corrected table matches that in the FMDP.


�  The statement in the Carberry / Newland Pre-Filed Testimony that this configuration would achieve a reduction on only one side of the ROW misstates the information in the FMDP and the supplemental interrogatory response. CL&P Ex. 15 (Carberry / Newland p. 54, CL&P Ex. 22 (Response to OCC-01-SP03, p. 39)





{N0841284;2}
PAGE  
{N0841284;2}

