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FINDINGS OF FACT

INTRODUCTION

1. On May 21, 2004, 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) for the construction and operation of 8.7 miles of new underground 115-kilovolt (kV) electric transmission cables extending from CL&P’s existing Glenbrook Substation in the City of Stamford, through the Town of Darien, to CL&P’s existing Norwalk Substation in the City of Norwalk.  (CL&P 1, p. ES-1)   
2. Pursuant to Connecticut General Statutes (CGS) §16-50l(b), public notice of the application was published in the Connecticut Post, The Advocate (Stamford) and The Hour (Norwalk) on May 14, May 17, and May 19, 2004.  In addition, public notice of the application was also published in weekly newspapers, the Norwalk Citizen-News on May 21, 2004, and the Darien News-Review on May 20, 2004.  (CL&P 1, Affidavit of Publication of Legal Notice, submitted May 21, 2004)
3. Pursuant to CGS §16-50l(b), notice of the proposed construction of a high voltage transmission line was distributed on a separate enclosure in the utility bills of CL&P's customers located within the municipalities of the proposed and alternative routes, and the municipalities within 2,500 feet of the proposed or alternative routes at least once within 60 days prior to May 21, 2004.  CL&P provided copies of the notice of proposed construction of a high voltage electric transmission line to South Norwalk Electric Works and the Third Taxing District Electric Department to allow the notice to be provided to each of the electric customers of these companies for at least one monthly bill within 60 days prior to May 21, 2004.  (CL&P 1, Affidavit of Notice in Utility Bills, Affidavit of Notice to Customers of Other Electric Companies, submitted March 21, 2004)

4. Pursuant to CGS §16-50l(b), on or about May 13, 2004, notice of the construction of the proposed project was provided to the owners of property adjacent to the Glenbrook Substation in Stamford and the Norwalk Substation in Norwalk via certified mail.  (CL&P 1, Affidavit of Service of Notice to Owners of Property Abutting Substations of the Glenbrook Cable Project)     
5. Pursuant to CGS § 16-50l(b), copies of the application were provided to: (1) each Chief Elected Official, the zoning commissions, planning commissions, planning and zoning departments, public works departments, conservation/environmental commissions, and public libraries of each such municipality in which the proposed project would be located (both along the proposed route and the Northern Route Alternative); (2) the State Attorney General; (3) each member of the legislature in whose assembly or senate district the facility or any alternative location proposed in the application is to be located; (4) the Federal Energy Regulatory Commission, United States Army Corps of Engineers (ACOE), National Marine Fisheries Service (NMFS), US Fish and Wildlife Service (USFWS), and Federal Highway Administration; (5) the Connecticut Department of Environmental Protection (DEP), Office of Consumer Counsel (OCC), the Department of Public Health (DPH), the Council on Environmental Quality (CEQ), the Department of Agriculture (DOA), the Department of Public Utility Control (DPUC), the Office of Policy and Management (OPM), the Department of Economic and Community Development (DECD), the Commission on Arts, Tourism, Culture, History and Film, the State Historic Preservation Office (SHPO), and the Connecticut Department of Transportation (DOT); and (6) such other state and municipal bodies as the Council may by regulation designate.  (CL&P 1 (i), Affidavit of Service of Application)
6. Pursuant to CGS §§16-50k and 16-50m, the Council, after giving due notice thereof, held a public comment hearing for these proceedings on October 5, 2004, beginning at 7:00 p.m. in the auditorium of the Darien Town Hall, 2 Renshaw Road, Darien, Connecticut.  The evidentiary hearings were held on May 3, 2005 and May 5, 2005 at Central Connecticut State University, 185 Main Street, New Britain, Connecticut.  (Transcript of October 5, 2004 (Tr. 1), p. 2; Transcript of May 3, 2005 (Tr. 2), p. 4; Transcript of May 5, 2005 (Tr. 3), p. 4) 

7. The Council and its staff made an inspection of the proposed route and the Northern Route Alternative route on October 5, 2004 and April 27, 2005.  (Council Hearing Notice dated August 10, 2004; Council Revised Hearing Notice dated February 18, 2005)

8. Parties to these proceedings include the applicant, the Town of Darien, DOT, the Town of New Canaan, the City of Norwalk, and the OCC.  Intervenors to these proceedings include State Representative John W. Hetherington, Independent System Operator New England Inc. (ISO-NE), the United Illuminating Company (UI), and the Woodlands Coalition for Responsible Energy, Inc. (Woodlands Coalition).  (Tr. 2, p. 5-7) 

9. On February 27, 2004, CL&P provided copies of the municipal consultation filing, describing the proposed project, to the Chief Elected Officials of Stamford, Darien, New Canaan, and Norwalk.  Consultation meetings were held between CL&P representatives and municipal representatives in the City of Stamford in December 11, 2003; the Town of Darien on November 14, 2003; the Town of New Canaan on November 24, 2003; the City of Norwalk on November 17, 2003; and all municipalities on January 9, 2004.  CL&P held open house forums at each of the municipalities, at which elected officials and the public could obtain information about and provide input to the proposed project.  Open houses were held in Stamford on March 17, 2004, Darien on March 22, 2004, New Canaan on March 25, 2004, and Norwalk on March 30, 2004.  (CL&P 1, p. R-1 to R-4)

10. Many of the concerns raised by the public during the open houses were regarding potential traffic congestion during construction and routing.  A variation to the originally proposed route was incorporated, as a result of the municipal consultation process, replacing a portion of the route along Route 1 through Darien Center with a route along Corbin Drive, Old Kings Highway, and Sedgewick Avenue to the south of the Darien Center business district.  (CL&P 1, p. H-16, H-17, R-4)

11. On October 7, 2004, the Council and its staff made a public inspection of the open house presentation that CL&P provided to the four municipalities during the municipal review process.  (CL&P 12, Open House Materials)

12. CL&P would be required to obtain permits or approvals for the proposed project from the DEP, the State Historic Preservation Office, the DPUC, and DOT/municipalities.  The US ACOE, in correspondence from April of 2005, has indicated that the project as proposed would not require federal permits pursuant to the Clean Water Act.  (CL&P 2, p. Q-2; CL&P 14, p. 30; Tr. 3, p. 157) 

13. Pursuant to General Statutes §16-50j (h), on August 10, 2004, the following state agencies were requested to submit written comments regarding the proposed facility; DEP, DPH, CEQ, DPUC, OPM, DECD, and DOT.  (Record)

14. DPH provided comments to the Council dated September 16, 2004 and October 25, 2004.  DEP provided comments dated October 7, 2004.  The DOA, Bureau of Aquaculture and Laboratory, provided comments dated November 5, 2004.  (Record)
15. The following agencies did not respond with comments on the application: CEQ, DPUC, OPM, and the DECD.  (Record)
16. On April 12, 2005, CL&P representatives met with DEP staff to discuss DEP comments to the Council dated October 7, 2004.  (CL&P 14, p. 30)

17. CL&P filed maps identifying residential areas, private or public schools, licensed day care facilities, licensed youth camps, and public playgrounds in the vicinity of the proposed route to satisfy the mapping requirements of CGS §§16-50l(a)(1), as amended by Section 1 of Public Act 04-246.  (CL&P 17, CL&P 19)
18. For electrical system purposes, ISO-NE has defined Southwest Connecticut to include the following municipalities: Bridgeport, Darien, Easton, Fairfield, Greenwich, New Canaan, Norwalk, Redding, Ridgefield, Stamford, Weston, Westport, Wilton, Ansonia, Branford, Beacon Falls, Bethany, Bethel, Bridgewater, Brookfield, Cheshire, Danbury, Derby, East Haven, Hamden, Meriden, Middlebury, Milford, Monroe, Naugatuck, New Fairfield, New Milford, New Haven, Newtown, North Branford, North Haven, Orange, Oxford, Prospect, Roxbury, Seymour, Shelton, Sherman, Southbury, Southington, Stratford, Trumbull, Wallingford, Waterbury, Watertown, West Haven, Wolcott, Woodbridge, and Woodbury.  Southwest Connecticut is defined by electrical interfaces with other portions of the transmission system; therefore portions of some of the municipalities listed are outside of the Southwest Connecticut electrical system.  (CL&P 1, p. A-1)

19. The Norwalk – Stamford sub-area is a portion of the Southwest Connecticut area, which consists of all or a portion of the following municipalities: Bridgeport, Darien, Easton, Fairfield, Greenwich, New Canaan, Norwalk, Redding, Ridgefield, Stamford, Trumbull, Weston, Westport, and Wilton.  The Norwalk – Stamford Sub-area presents challenges to the stability and reliability of service to that area because it is an electrical peninsula located at the end of the New England electrical grid.  (CL&P 1, p. A-1)
20. CL&P projects that the Glenbrook Cables project would be in service by late 2008.  (CL&P 14, p. 8)
NEED
21. Southwest Connecticut has experienced a high growth in demand for electricity due to population growth, economic growth and the expanded use of technology.  CL&P proposes to address this demand for electricity with the construction of two sets of 115-kV cables in southwestern Fairfield County, at this time.  (CL&P 1, p. A-1)
22. The existing transmission lines between Norwalk and Glenbrook substations consist of two overhead 115-kV lines, which begin at Norwalk Substation and continue southwest to Flax Hill Substation and then to Rowayton Junction in Darien, where two additional 115-kV transmission lines join and continue to Glenbrook Substation.  The existing 115-kV lines between Norwalk Substation and Rowayton Junction are located on lattice structures, which also support two 27.6 circuits along much of the length, within an existing easement which is generally 80 feet in width.  (CL&P 1, Appendices, p. B-2 to B-3)   

23. The proposed project would provide the additional capacity needed to extend the benefits of the 345-kV loop into Glenbrook Substation and to the region west of the Norwalk Substation.  The cables would not only provide a new source of electric supply directly to Glenbrook Substation, but also would allow the redistribution of power flows on the existing overhead transmission lines that serve the Norwalk-Stamford Sub-area.  The proposed project would relieve pre-contingency power flows that exceed the emergency ratings of the existing overhead 115-kV transmission lines between Stamford and Norwalk, including the lines service the Darien and Flax Hill Substations, thus providing a more reliable power supply in the areas served by these substations and meeting increased customer demands for electric power for the foreseeable future.  The proposed project would also eliminate the overloads on the line segments emanating from the Norwalk and Flax Hill Substations, and would reduce the overload on the Ely Avenue to Glenbrook segment of the 1890 line.  (CL&P 14, p. 4; CL&P 16; Tr. 2, p. 120-121)
24. In December of 2002, ISO-NE published the results of studies concluding that in addition to the 345-kV lines proposed between Bethel and Norwalk and Norwalk and Middletown, a 345-kV line between Glenbrook Substation and Norwalk Substation (as well as an additional 115-kV line between CL&P’s Norwalk Harbor Substation and Glenbrook) to help resolve the electrical reliability problems in southwestern Connecticut.  ISO-NE has since determined that a 345-kV line from Glenbrook Substation to Norwalk Substation is not needed at this time and instead, two 115-kV lines could provide the same benefits to this area for many years.  ISO-NE accordingly supports the use of two 115-kV lines with the project designed and constructed to allow a future upgrade to 345-kV.  (CL&P 1, p. F-4; ISO-NE 1, p. 10)
25. The proposed project would address reliability problems related to contingent overloads on the transmission lines that serve Glenbrook Substation when the Bethel to Norwalk 345-kV line (Council Docket No. 217) is in service, the need for which would increase with the construction of the Middletown to Norwalk line (Council Docket No. 272).  The Bethel to Norwalk line will create a strong source of power, which the proposed cables would extend to the Norwalk-Stamford sub-area and would result in bringing the benefits of the additional power to the region to the west of Norwalk Substation.  (CL&P 1, p. F-1)

26. The proposed project would provide a new source of electric supply directly to Glenbrook Substation and allow the redistribution of power flows on the existing transmission lines that presently serve the Norwalk to Stamford sub-area, which includes the Flax Hill Substation in western Norwalk and the Darien Substation.  (CL&P 1, p. F-5)

27. To evaluate the proposed project, steady state thermal and voltage studies were completed and approved by the New England Power Pool (NEPOOL) Transmission Task Force (TTF).  Dynamic stability testing was also completed and a report was submitted for final review by the NEPOOL Stability Task Force (STF).  A system harmonic frequency scan study was performed by General Electric.  Additionally, ABB performed a transient network analysis of the proposed project and concluded that it does not degrade the performance of the system.  These results have been reviewed and agreed upon by ISO-NE.  (CL&P 14, p. 6; Tr. 2, p. 153)
28. The cost of the proposed project would be recovered through Federal Energy Regulatory Commission (FERC)-approved transmission rates, including the Regional Network Service (RNS) rate, and NU’s Local Network Service (LNS) rate.  (CL&P 7, Q. 6)

29. The proposed 115-kV cable project is expected to serve the Norwalk-Stamford sub-area for approximately 20 years before the installation of a new 345-kV cable is needed.  A third set of ducts is proposed in anticipation of the possibility of enhancements to the generation capacity of Norwalk Harbor Generating Station and the continued operation of the 138-kV 1385 line to Northport, NY, which would be important factors in the need to install 115-kV or 345-kV transmission lines between Norwalk and Glenbrook Substations.  (CL&P 7, Q. 11; CL&P 14, p. 8; Tr. 2, p. 60-61, 127-130)

RELIABILITY
30. Transmission capacity for an area must be designed to transmit the power required to reliably and safely serve customer demands in the event of scheduled or unscheduled generation deficits and to transmit that power reliably in the event that other transmission facilities are unavailable.  (CL&P 14, p. 5)

31. The North American Electric Reliability Council (NERC), Northeast Power Coordinating Council (NPCC), and ISO-NE each have reliability standards for utility planning, which require that the bulk power delivery network be able to withstand transmission and generation facility outages while maintaining customer loads.  (CL&P 14, p. 5)
32. System modeling shows significant pre-contingency power flows on the existing transmission facilities, which exceed the normal ratings, and potential for post-contingency power flows that would exceed long-term emergency rating of the conductors on those transmission lines.  The proposed Glenbrook to Norwalk 115-kV cables would relieve thermal overload conditions on existing transmission lines.  (CL&P 14, p. 3; Tr. 2, p. 118)

33. The proposed project may not resolve all criteria violations of the electric system between Norwalk and Stamford.  Such violations may be resolved by the future construction of a new transmission line from Norwalk Harbor to Glenbrook.  (CL&P 14, p. 7)  
PROPOSED PROJECT

34. The proposed 115-kV transmission cables would be installed underground, predominantly within existing public rights-of-way (ROW) for approximately 8.7 miles.  The exception would be Brookside Drive in Darien, a private road.  The proposed route begins at the existing Glenbrook Substation on Hamilton Avenue in the City of Stamford and continues though eastern Stamford, Darien, and Norwalk, and ends at the Norwalk Substation in Norwalk.  (CL&P 1, p. E-1; Tr. 2, p. 100, 101) 
35. The proposed route would begin at the Glenbrook Substation on Hamilton Avenue in Stamford and continue along Brookside Drive then cross the Noroton River into Darien.  In Darien the route would continue east along an access road behind a DOT service area for Interstate 95 (I-95), and then along an access road between the Noroton Heights railroad station and I-95.  The proposed route would then continue east-northeast along Ledge Road and connect with US Route 1 (Boston Post Road) heading north-northeast for approximately 900 feet.  The proposed route would turn south onto Corbin Drive then turn east-northeast onto Old Kings Highway and cross beneath the Metro-North/Amtrak Railroad.  The route would then turn north onto Sedgewick Avenue and rejoin US Route 1.  The proposed route would follow US Route 1 through Darien and into Norwalk.  The proposed route would travel east-northeast along US Route 1 then turn onto Riverside Avenue, cross Route 123 and the Norwalk River and terminate at the Norwalk Substation.  (CL&P 1, p. E-2)
36. CL&P has identified three potential variations to the proposed route, including the Southern Route Variation, Darien Center Variation and the Spring Hill Road Variation, and a separate route alternative, referred to as the Northern Route Alternative.  The proposed route, Northern Route Alternative and the three variations are shown in Figure 1.  A fourth variation to the proposed route, known as the Sedgewick Avenue/Leroy Avenue Variation was initially identified in Darien but was eliminated from consideration during the municipal consultation process.  (CL&P 1, p. E-1)  
37. During the municipal consultation process, a variation that would align the primary route under consideration south of the Darien Center business district was identified and incorporated into the proposed route.  The portion of the original primary route under consideration that goes through the Darien Center business district is referred to in the application as the Darien Center Variation and could be constructed, though with greater potential adverse social impacts.  (CL&P 1, p. R-4)
38. The Southern Route variation would replace the section of the proposed route through the DOT service area and the Ledge Road area in Darien.  The Darien Center variation would use Route 1 through Darien Center.  The Spring Hill Avenue variation would replace the portion of the proposed route along Riverside Avenue in Norwalk.  (CL&P 1, H-16, H-17)
39. The proposed route is shorter and would result in less impact to adjacent land uses, environmental and cultural resources, and traffic compared to the alternative routes.  (CL&P 1, p. H-13)

40. CL&P would install two sets of 115-kV underground cables and a third set of ducts for future use.  All of the ducts and splice vaults for the proposed 115-kV cables would be sized to accommodate 345-kV solid dielectric cables.  Ducts would also be installed for fiber optic cables and up to three ground continuity conductors within the same trench.  (CL&P 1, p. G-7, J-1)
41. The associated equipment that would be required for the interconnection to the two new 115-kV facilities would be located within the existing substation boundaries.  (CL&P 1, p. E-1)

TOWN COMMENTS
Darien

42. Both the proposed route and the Northern Route Alternative go through the Town of Darien.  Construction of the proposed route would increase the traffic congestion along Route 1 through the Darien Business Center, which extends along Route 1 from Leroy Avenue to Sedgewick Avenue, and also includes properties north of Grove Street and south of Route 1, which are properties that front on the north side of Old Kings Highway North.  The length of the business district is approximately 0.5 miles.  (Darien 2, p. 2; Tr. 2, p. 177, 187, 188, 238)

43. The Town has requested that if the proposed route is approved that, construction occur only at night in the business district between 9:00 p.m. and 5:00 a.m.; no construction be performed on weekends, holidays or days when significant traffic is expected; no construction occur in the district from November 1 to April 15; and no late night/early morning construction may occur in residential areas.  Other stipulations include access to all businesses must remain clear; no staging areas be located on Town owned property; staging areas on DOT property must be kept clean and orderly; and vaults may not be installed directly in front of any business or on Town side streets.  (Darien 2, p. 7, 8)

44. The Town requested that no construction occur on Brookside Drive; and any construction that occurs in the Noroton Heights parking lot cannot obstruct the ability of the emergency service volunteers to access Post 53, which is the Darien emergency medical service, or their emergency equipment. The Town of Darien would not grant any 24 hour construction periods at any time.  (Darien 2, p. 7, 8)

45. CL&P would maintain emergency service access at all times during construction of the proposed project.  Splice vaults would not be located within a few hundred feet in either direction of Post 53 or the fire station.  CL&P would coordinate with the Town and the emergency service volunteers during the D&M plan process.  (Tr. 2, p. 19, 21, 22, 28)

46. If there were a total shut down of I-95 prior to beginning construction in the evening, CL&P would not begin construction until I-95 is re-opened.  If there were a total shutdown of I-95 during the time of construction, CL&P would attempt to shut down construction and install steel plates to allow full traffic through the Darien Center.  (Tr. 2, p. 30, 31)

47. When an accident occurs on I-95, drivers exit the interstate and go onto other roads in Darien.  As a result, Route 1 and other side streets in Darien are used as alternate routes.  (Darien 2, p. 2)  
48. Route 1 through the central business district of Darien is currently operating in excess of design capacity.  (Darien 2, p. 2)

49. CL&P is willing to work with the Town of Darien on the location of the proposed cables along Brookside Drive.  The proposed cables would be installed in the street in front of the houses; however, the cables could be installed behind the houses at a farther distance from the structures.  (Tr. 2, p. 32)

50. Representatives from CL&P and the Town of Darien have been working together to provide protection to businesses that would be affected by the installation of the proposed cables.  (Darien 2, p. 3, 7)
New Canaan

51. The Northern Route Alternative would traverse roads through residential neighborhoods and three schools within New Canaan.  The Saxe Middle School building is located 64 feet from the edge of the road.  South Elementary School is located 84 feet from the edge of the road.  New Canaan High School is located approximately 200 feet from the edge of the road.  (New Canaan 1, p. 2, 4; Tr. 3, p. 26)  
Norwalk

52. The City of Norwalk prefers the Northern Route Alternative to the proposed route.  Norwalk suggested a modification to the Northern Route Alternative which would address the concerns of the Town of Darien.  (Norwalk 1, p. 2, 6) 

53. The City of Norwalk modification to the Northern Route Alternative would avoid Route 106 in Darien and would instead traverse New Canaan and Stamford.  Norwalk’s suggested route would deviate from the Northern Route just north of the Merritt Parkway, following Jelliff Mills Road west to Ponus Ridge Road heading south into Stamford where Ponus Ridge Road becomes Hope Street; the suggested route then turns east along Church Street and reconnects to the Northern Route to the Glenbrook Substation.  (CL&P 22, Q. 19)

54. The Norwalk suggested alternative would be longer than the portion of the Northern Route Alternative that it would replace, increase potential environmental/social effects, and increase construction time and costs.  (CL&P 22, Q. 19)

CONNECTICUT DEPARTMENT OF TRANSPORTATION
55. DOT believes that the Council should require CL&P to place the splice vaults at the outer edge of the State highway right of way or on private property when insufficient state highway right of way exists.  (DOT 1, p. 4) 

56. A high voltage underground cable crossing under the railroad needs a ten foot vertical clearance from the top of the installation to the bottom of the rail ties directly above.  (DOT 1, p. 21)

57. Some commuter parking places may be displaced at the Noroton Heights Railroad Station in Darien during the construction of the proposed project.  The proposed location of the underground cable through the parking lot could potentially preclude DOT from building a deck or multi-level structure.  (DOT 1, p. 22)

58. Construction during nighttime hours (8:00 p.m. to 6:00 a.m.) would enable traffic to move relatively smoothly with one lane open in each direction.  Also, during nighttime hours the numbers of accidents on the state roads involved in the proposed project are significantly lower than during the day and the number of incidents on I-95 are similarly lower.  (DOT 1, p. 25) 

59. DOT would find the approval of the proposed route acceptable if the following conditions are met: Existing traffic operation is maintained on Route 1 during peak travel times; one lane in each direction is maintained during allowable construction hours; should an incident occur, the contractor shall reopen Route 1 to existing conditions in a timely manner; the proposed cables be installed at a sufficient depth; additional constraints may be placed on the construction of this facility as more detailed plans are developed and submitted for review; and splice vaults are located off of the travel-way.  (DOT 1, p. 33)

60. Due to the narrow width of most of the Northern Route Alternative, it would be necessary to close portions of the road during construction.  Based on this, DOT does not believe the Northern Route Alternative should be considered.  (Tr. 3, p. 70)

SYSTEM ALTERNATIVES
61. To determine the need for a new transmission line in the Norwalk-Stamford Sub-area, CL&P assessed the following options:  no action; generation; distributed generation; demand side energy management; and transmission options.  (CL&P 1, p. G-1)

62. The no action alternative would result in no new transmission facilities or generation to be developed to the west of Norwalk.  This alternative would not provide reliable electricity to meet the expected future demands in the Norwalk-Stamford Sub-area and would not meet the national and regional reliability standards for the area.  (CL&P 1, p. G-1)

63. Generation located to the west of Norwalk could, theoretically, eliminate the need for strengthening the electric transmission system between Glenbrook and Norwalk.  For new generation to provide a reliable substitute for the proposed transmission cables, multiple units would have to be located at strategic locations to the west of Norwalk; they would have to have a reliable supply of clean burning fuel; and they would have to be large enough to provide reliable and sufficient power that could be dispatched to block an excess flow onto existing lines between Norwalk and Glenbrook in case of a contingency.  The generation would need to approximate 500 megawatts (MW).  Generation located in any location other than to the west of Norwalk would not provide a reliable improvement because the generation would still have to be transmitted through the existing 115-kV lines between Glenbrook and Norwalk, which are already overloaded.  (CL&P 1, G-1 to G-3)
64. Proposals for new generation capacity that are currently before ISO-NE, but are not currently before the Council, include 180 MW proposed at Waterside Substation, 550 MW proposed at Norwalk Harbor Generating Station, and 80 MW at Cos Cob Substation.  The proposed generation at Waterside Substation and Cos Cob Substation may extend the life of the proposed Glenbrook Cables project.  (CL&P 14, p. 9, 10)
65. Distributed generation (DG) reduces the need for electricity generated by large power plants through the use of modular electric generation or storage located near the electrical demand.  DG can be operated independently or connected to the electric grid.  For DG to be a reliable substitute for the proposed project, it would have to be located to the west of Norwalk, would have to equal more than 400 MW, and would have to be in place prior to the Middletown to Norwalk 345-kV line in service date.  Industry guidelines have set a technical limit of 15% of load for DG connected to the distribution system.  The load served through the Glenbrook Substation is approximately 570 MW; therefore approximately 86 MW of DG could be connected to the grid in this portion of the distribution system.  (CL&P 1, p. G-4)           
66. Demand-side energy management involves reducing customer electric demand through conservation and load management (C&LM) or demand response programs (DRP).  C&LM includes technology that ranges from energy efficient products for residential use to efficiency in manufacturing processes at industrial facilities.  For these approaches to be a reliable substitute for the proposed project, the load in this region would have to be reduced by about 400 MW, which is more than 50% of the peak load in this region.  (CL&P 1, p. G-6) 
67. Since 400 MW of available, dispatchable capacity west of Norwalk would be required to substitute for the proposed transmission project, there is also no combination of generation, distributed generation, and demand side management strategies that would provide a practical alternative to the proposed project.  (Tr. 3, p. 147-150)

68. Transmission options were evaluated because generation and other system alternatives are not sufficient to resolve power demands in the region.  CL&P explored the feasibility of rebuilding the existing 115-kV lines in the Glenbrook to Norwalk area or adding new transmission lines within or adjacent to these existing ROWs.  Rebuilding the existing lines was rejected because it would require line outages, which would increase the risk of contingent overloads on other lines.  The option to install new transmission within or adjacent to the existing ROW was rejected because of a lack of available ROW for the construction of new lines without taking homes or businesses because there would be a potential for significant adverse environmental effects, and because there would be a risk to system reliability.  (CL&P 1, p. G-6 to G-7)

69. CL&P considered using high capacity conductors (high temperature, low sag conductors or HTLS) to replace existing conductors on existing structures between the Glenbrook and Norwalk Substations.  However, reconductoring with HTLS conductors would not match the improved reliability offered by the proposed project.  (CL&P 14, p. 13, 14)
70. CL&P analyzed two options for cable installation including, the installation of two 115-kV underground cables with a third set of ducts for a future 345-kV cable; or the installation of one 345-kV underground cable.  CL&P has determined that the installation of two 115-kV cables would be preferable to one 345-kV cable because the two proposed 115-kV cables in conjunction with the existing 115-kV system would provide sufficient capacity to carry power flow in the event of a contingency; however, the ducts would be sized for the future installation of 345-kV cables when needed.  In the event of an unplanned outage of one of the lines the other 115-kV line will still be available.  (CL&P 1, p. G-7 to G-8) 

CABLE TECHNOLOGY 
71. Cross-linked polyethylene (XLPE) cables have a water-impervious sheath to keep moisture from entering the insulation and are installed individually in ducts.  XLPE cables contain no dielectric fluid, have lower reactive power requirements, and the rating is higher than for high-pressure fluid-filled or high-pressure gas-filled cables of the same size.  (CL&P 1, p. H-25)

72. The proposed cable installation would consist of two 115-kV XLPE cables placed in a three duct by three duct bank with duct sizes and splice vault spacing and sizes designed for 345-kV XLPE cables.  The third set of ducts would reduce the amount of excavation needed and the cost of future construction when transmission upgrades are made in the future; provide a set of ducts for future transmission lines; and minimize the reliability risk when converting from 115-kV to 345-kV cables in the future.  (CL&P 1, p. H-26)

73. Each of the proposed 115-kV copper conductor cables would have a normal rating of 1385 amperes (276 MVA per line), and a 12-hour emergency rating of 1865 amperes (371 MVA per line) with a preload current of 1255 amperes (250 MVA per line).  (CL&P 1, p. H-27)
74. The alternative cable installation involving 115-kV cable in two sets of three ducts and designed for 115-kV cables, would have approximately six inch diameter ducts.  This alternative would require splice vaults every 2,500 feet.  There would be 18 vaults per line, or 36 vaults total, for the proposed route.  (CL&P 1, p. H-28)
75. Each of the alternative 115-kV copper conductor cables would have a normal rating of 1520 amperes (303 MVA per line), and a 12-hour emergency rating of 2105 amperes (419 MVA per line) with a preload current of 250 MVA per line.  (CL&P 1, p. H-28)        

COST
76. The life cycle cost of the proposed project, using present value analysis of capital and operating costs of a 35-year economic life, is estimated at $174 million, which includes $152 million for the transmission lines and $22 million for the substation facilities.  (CL&P 1, p. I-1)
77. The life cycle cost of the Northern Route Alternative is $188 million, the proposed route with Southern variation is $179 million, the proposed route with Darien Center variation is $173 million, the proposed route with Spring Hill Avenue variation is $176 million.  (CL&P 1, p. I-1)
78. The estimated capital costs for materials for the construction of the proposed project, the Northern Route Alternative, and the variations would be as follows:

	Project Component
	Proposed Route
	Northern Route Alternative
	Proposed Route with Southern Variation
	Proposed Route with Darien Center Variation
	Proposed Route with Spring Hill Avenue Variation

	Underground Transmission Lines
	$103,000,000
	$113,000,000
	$107,000,000
	$102,000,000
	$105,000,000.

	ROW Easements for Trenchless Crossings
	$1,000,000
	$1,000,000
	$1,000,000
	$1,000,000
	$1,000,000

	Glenbrook Substation
	$14,000,000
	$14,000,000
	$14,000,000
	$14,000,000
	$14,000,000

	Norwalk Substation
	$2,000,000
	$2,000,000
	$2,000,000
	$2,000,000
	$2,000,000

	Total:
	$120,000,000
	$130,000,000
	$124,000,000
	$119,000,000
	$122,000,000


(CL&P 1, p. I-2)
ALTERNATIVE CABLE ROUTES AND VARIATIONS
79. The proposed project must interconnect to the Southwestern Connecticut 345-kV loop at the existing Norwalk Substation and provide additional electric supplies west of Norwalk.  Since Glenbrook Substation is the closest existing substation to the west of Norwalk that has sufficient capability to efficiently supply the area, any alternative route for the proposed project should link these two substations.  (CL&P 1, p. H-1)

80. CL&P’s primary objectives in determining a route for the proposed project were to: maintain and improve the reliability and operability of the Southwestern Connecticut electric system; utilize existing linear ROWs; minimize or eliminate the need to acquire residences and/or commercial buildings to accommodate the construction of the proposed transmission facilities; minimize potential impact to sensitive environmental resources; minimize potential impact to significant cultural resources; minimize or avoid significant conflicts with land use plans and policies; minimize significant adverse impacts to traffic patterns during construction and operation to the extent practical; minimize aesthetic impacts; maintain public health and safety; and provide a cost effective means of providing additional power supplies in the area.  (CL&P 1, p. H-1, H-2)
81. The Southern Route variation would deviate from the proposed route after crossing the Noroton River by proceeding south along Brookside Drive and then east and northeast along Route 1 and re-connect with the proposed route at Ledge Road.  (CL&P 1, p. H-16)
82. The Southern Route variation would be approximately 0.3 miles longer than the proposed route and would require more construction within Route 1 in Darien.  Adjacent land use along this portion of Route 1 is primarily residential, intermixed with churches, Hindley Elementary School, and community facilities.  Construction along this route variation would be performed during off-peak daytime hours due to the residential nature of the surrounding land and would be scheduled to minimize conflicts with the use of the elementary school and nearby churches.  This variation would result in greater potential traffic congestion on Route 1.  (CL&P 1, p. H-16, H-17)
83. The Darien Center variation would use Route 1 through Darien Center.  This variation would provide the most direct route through Darien but would pass through Darien Center, which is a business district, and would have to be installed beneath the Metro North/Amtrak railroad underpass.  This variation would have a greater impact on traffic and businesses than the proposed route and construction would be difficult at the railroad underpass.  (CL&P 1, p. H-17)

84. The Spring Hill Avenue variation would replace the portion of the proposed route along Riverside Avenue in Norwalk.  This variation would deviate from the proposed route at the intersection of Route 1 (Van Buren Avenue) and Riverside Avenue and proceed north along Spring Hill Avenue and then east along Ponus Avenue, then cross Route 123 (New Canaan Avenue) and the Norwalk River to reach the Norwalk Substation.  (CL&P 1, p. H-17)

85. The Spring Hill Avenue variation would use a narrow and hilly road, which would result in difficult construction conditions.  Adjacent land use along this variation is residential to the north and west and Riverside Cemetery to the east.  (CL&P 1, p. H-17, H-18)

86. The Northern Route Alternative would extend approximately 9.3 miles east/northeast of the existing Glenbrook Substation, through portions of eastern Stamford, Darien, New Canaan, and Norwalk.  This alternative would be installed primarily within public road ROWs, with the exception of deviations that are required to accommodate crossing watercourses.  (CL&P 1, p. H-21)

87. The Northern Route Alternative would begin at Glenbrook Substation in Stamford and proceed west along Hamilton Avenue, then north/northeast along Glenbrook Road in Stamford.  This route alternative would continue north along Glenbrook Road into Darien (where Glenbrook Road becomes Middlesex Road) and then travel north along Route 106 (Hoyt Street) through western Darien and into New Canaan.  Route 106 becomes Old Stamford Road.  The Northern Route Alternative would then turn east along Farm Road and Old Norwalk Road and then traveling south along Route 123 into Norwalk and terminating at the Norwalk Substation.  (CL&P 1, H-21)

88. The land use along the Northern Route Alternative is approximately 72% residential (compared to 24% along the proposed route).  Approximately 71% of the land adjacent to the proposed route is used for commercial purposes, compared to 16% of the Northern Route Alternative.  Public uses, including schools and parks, along the Northern Route Alternative totals approximately 12% and along the proposed route is approximately 5%.  (CL&P 1, p. ES-5, H-22, vol. 3; CL&P 14, p. 19; CL&P 19; New Canaan 1, p. 4-5; Tr. 3, p. 14-15) 

89. Approximately 95% of the Northern Route Alternative is proposed along two-lane roads, compared to 55% of the proposed route.  Installation of the proposed cable system along the Northern Route Alternative would be constrained by the narrow width of some of the road ROWs, as well as by the limited day-time hours that would be necessary to avoid conflicts with traffic and adjacent residential and public uses.  Traffic detours would be required for construction of the proposed cables along the Northern Route Alternative.   (CL&P 1, p. ES-5; CL&P 6, p. 46; CL&P14, p. 19)
90. The Northern Route Alternative would be longer than the proposed route and would involve more difficult construction conditions.  (CL&P 1, p. H-21)
SPLICE VAULTS
91. CL&P proposes to install the splice vaults within the roadway because the 115-kV cable system is reliable and impacts that would occur from placing the splice vaults outside of the state roadways would be greater than the potential future traffic congestion associated with cable operations and maintenance.  CL&P requests that the Council specify in the Decision and Order for this docket, if approved, that splice vaults be located within the paved roadway.  (CL&P 1, p. H-24)

92. Installation of splice vaults outside of the paved roadways could result in impacts to adjacent land uses and environmental resources, increased disturbance to businesses and residents, and increased construction time.  If splice vaults were generally located off of the roadway, CL&P would have to acquire new easements from the property owners abutting the roadways.   (CL&P 1, p. H-24, H-25)
93. The proposed duct size would be approximately eight inches and would accommodate the 3,500 kcmil 115-kV cables with the ability to accommodate 3,000 kcmil 345-kV cables.  The proposed splice vaults would be spaced approximately 1,800 feet apart.  Each splice vault would be approximately seven feet wide by eight feet high by 30 feet long.  The installation of these splice vaults would require excavation of an area approximately 12 feet wide, 13 feet deep, and 35 feet long.  The actual distances between splice vaults would be determined during final engineering design and may vary.  (CL&P 1, p. H-3, H-27)

94. The distance between splice vaults is determined by the length of cable that can fit on a reel and by the pulling tensions of future 345-kV cables.  During construction, the splice vault installation would require that a minimum of two lanes be closed to traffic for a two to four day period.  CL&P may be able to place temporary metal plates over the excavated area during peak traffic hours.  (CL&P 1, p. J-6)

95. The location of cable pulling sites would be determined by the location of the splice vaults.  The cable pulling equipment and cable reels would be located in the roads, requiring lane closures adjacent to the work area.  (CL&P 1, p. K-2)        

96. Along the proposed route there would be approximately 25 vaults per line, or 75 vaults total.  The proposed cables would be installed in two-thirds of the splice vaults; therefore, 50 would be involved in the splicing process.  (CL&P 1, p. H-27; Tr. 3, p. 176) 

97. Each splice vault would have two entry chimneys for manhole access to the surface.  Approximately 2.5 feet of fill would be placed on top of each vault.  (CL&P 1, p. J-6; CL&P 14, p. 21)

98. A non-stop splicing operation is preferred; however, splicing of the 115-kV cables could be performed with occasional interruptions, if necessary.  Completion the splicing of the cables in each vault would take five to seven days.  (CL&P 1, p. J-7)

PROPOSED CABLE INSTALLATION

99. A new underground cable typically requires an up to 40-foot wide construction area, which consists of 15-foot wide permanent easement and a 25-foot wide temporary construction area.  The area required for the construction of an underground cable could range up to 75 feet in width.  (CL&P 1, p. H-3)

100. Installation of the proposed cables within the public road ROWs would include the excavation of a trench five to seven feet deep with a width of approximately four feet with trenchboxes or other types of shoring used to stabilize.  It is anticipated that the proposed cables would be installed in the center two lanes of Route 1 in Norwalk and Darien.  (CL&P 1, p. J-5; Tr. 2, p. 87)

101. The sequential steps involved in the construction of the cables are; installing the splice vaults; trenching and installing the conduits for the cable; pulling the cables into the conduits; splicing the cables; and final repaving.  (CL&P 1, p. J-7)
102. Cables reels would be delivered by tractor-trailers to each splice vault location, where the cable would be pulled into the conduit using a truck-mounted winch and special cable handling equipment.  One cable would be pulled into place within each conduit, then spliced together within the vaults.  During the splicing procedure, the manhole access chimneys would normally be covered by a splicing trailer that contains splicing equipment, dehumidification equipment, portable electric generators, and fans to circulate air and provide a safe working environment inside the vault.  Splicing within each vault would take five to seven days to complete.  (CL&P 1, p. J-6 to J-7; Tr. 2, p. 84, 93; Tr. 3, p. 173-177)
103. A combination of temporary storage areas, staging areas, and laydown areas normally ranging in size from two to five acres, would be needed to support construction activities.  These sites would typically be located in previously disturbed areas and would be selected based on availability and proximity to work locations.  When a temporary construction support area is no longer needed, it would be restored.  (CL&P 1, p. K-1 to K-2; CL&P 8, Q. 1, 12)

104. CL&P prefers to use construction support sites that are near the cable route to aid the construction schedule and minimize effects on traffic (due to movement of equipment and materials longer distances).  (Tr. 2, p. 39-41, 56-57)
105. Nine eight-inch PVC conduits would be installed within the trench with conduit spacers placed every five to 10 feet.  The XLPE cables would be installed into the PVC conduits.  Two two-inch conduits would be installed within the trench to allow the installation of fiber optic cable for relaying; two two-inch conduits would be installed to allow the installation of fiber optic cable used to monitor the temperature of the XLPE cable; and three two-inch conduits would be installed to allow the installation of ground continuity conductors, which are needed for relaying and provide grounding for the cable sheath and equipment in the vaults.  (CL&P 1, p. J-5)

106. Steep terrain may cause problems for underground cable construction and may cause downhill migration and overstressing of the cable and splices.  (CL&P 1, p. H-2)

107. Pre-construction planning of the proposed project involves activities to minimize potential adverse impact associated with traffic congestion and access restrictions during construction.  CL&P would devise a Traffic Control Plan in coordination with state and local officials in the communities that are affected by the proposed project.  Existing underground and above ground infrastructure, such as electric, gas, water, sewer, telecommunications facilities, utility poles, traffic signals, hydrants and bus stops, would be identified and plans would be devised for the temporary or permanent relocation if necessary.  The location of proposed construction support areas and construction field offices would be finalized in the D&M Plan.  (CL&P 1, p. J-4)
108. CL&P proposes to install the underground duct banks for this project at approximately 2.5 feet below the road surface.  (CL&P 14, p. 21)

109. CL&P would stop construction and, where feasible, remove construction-related traffic obstructions when I-95 is shut down and causing major traffic tie-ups.  (CL&P 14, p. 22)

110. The PVC conduit would be installed in 20-foot sections joined by a bell and spigot connection.  After installation within the trench, the conduits would be encased in concrete and backfilled.  The backfill would be one to three feet deep above the concrete.  If the backfill is less than three feet deep the conduits would have to be encased in reinforced concrete or covered with steel plates.  Excavated materials that cannot be used as backfill would be removed from the site and properly disposed.  (CL&P 1, p. J-5)

111. A section of trench typically approximately 200 feet would be open at any one time during construction.  Temporary paving or other cover would be used until a section is completed and disturbed areas would be permanently repaved.  (CL&P 1, p. J-6) 
112. The length of a typical construction area within a ROW would be approximately 600 to 800 feet, within which approximately 200 feet of complete trenching and conduit installation would be generally achievable in one day.  (CL&P 1, p. J-7)

113. Proposed construction along Route 1 would occur at night or during other non-peak travel times.  Proposed construction when adjacent land uses are primarily residential would likely occur during daylight hours, to minimize noise impact to residents during the night.  (CL&P 1, p. J-8)

114. Groundwater found in the trench or splice vault excavation would be dewatered as necessary.  Dewatering could result in groundwater discharge to catch basins, temporary settling basins, or watercourses.  Otherwise the water could be pumped onto a tank truck for disposal off-site.  (CL&P 1, p. J-9)  
115. Rock would be removed through mechanical methods, or mechanical methods supplemented by controlled drilling and blasting, if necessary.  If there was damage to a property that was caused by the blasting, CL&P would make the property owner whole.  (CL&P 1, p. J-10)

116. Approximately three or four active construction support sites are expected based on experience with similarly sized projects.  (CL&P 8, Q. 12)

117. During operation of the proposed cable facilities, access to the cables and splice vaults would be required for scheduled routine maintenance or in response to an emergency situation.  Routine maintenance would be scheduled during non-peak travel times and would be coordinated with DOT and the affected municipalities.  Non-routine work activities cannot be scheduled in advance; therefore, CL&P expects to coordinate with DOT and the municipalities to develop a plan that would govern such contingencies.  (CL&P 14, p. 27)

Watercourse and Railroad Crossings

118. The proposed project would cross seven watercourses, and one railroad, which is the Metro-North/Amtrak rail corridor in Darien.  Methods for crossing the watercourses and railroad include jacking and boring, or in-road installation of the cable above a culverted stream.  Another method used for crossing small streams during low flow periods is a ‘dam and pump’ method, which is not proposed but may be considered.  (CL&P 1, p. J.-11)

119. The jack and bore method would require the excavation of a pit in an upland area on one side of the watercourse or railroad.  The pit would be approximately 16 feet wide by 30 feet long.  A smaller pit would be needed on the other side of the watercourse or railroad.  (CL&P 1, p. J-11)

120. In-road trenching would be used where small streams flow through culverts beneath roads and where there is adequate cover between the culvert and the pavement of the road to accommodate the installation of the cable.  The installation process would be generally the same as conventional cable installation.  (CL&P 1, p. J-12)

121. For the proposed project the Noroton River in Stamford/Darien would be crossed above the existing box culvert.  The Norwalk River, Keelers Brook, the Goodwives River and the Five Mile River would be crossed using jack and bore techniques.  Stony Brook and Tokeneke Brook would be crossed using in-road trenching above the culvert.  The Metro North/Amtrak railroad in Darien would be crossed using the jack and bore method.  (CL&P 1, p. J-13; CL&P 14, p. 29, revised Table J-1)

Substation Construction

122. At the southern portion of the existing Glenbrook Substation, two 115-kV positions would be installed in a two-bay, breaker-and-a-half arrangement.  Other equipment to be installed would include four 115-kV circuit breakers, 12 115-kV disconnect switches, four 115-kV motor-operated disconnect switches, six 115-kV capacitor voltage transformers, steel and bus work, and two 115-kV terminations and surge arresters for the two underground cable positions to the Norwalk Substation.  Two sets of primary and back up line protection would also be installed.  (CL&P 1, p. J-14)

123. At the Norwalk Substation, two existing 115-kV capacitor banks would be removed following the installations associated with the Phase I project.  The existing 1389 and 1880 line positions would be relocated to adjacent positions, which would require new 115-kV motor-operated disconnect switches and line traps.  Six steel poles and six associated underground cable termination and surge arrester structures would be installed in the area of the vacated capacitor banks to allow the two new 115-kV underground cables to interconnect with Glenbrook Substation.  Two new bus positions would be installed and located in the vacated 1389 and 1880 existing line positions.  The new primary and backup line protection would be needed in one of the two new positions.  (CL&P 1, p. J-14 to J-15)
124. Construction of the proposed transmission line would require temporary storage areas, staging areas and laydown areas in the vicinity of the proposed route.  The construction support sites at the Norwalk and Glenbrook substations would be located within the property boundaries of each substation.  (CL&P 1, p. K-1)

125. Construction at each substation would include site preparation such as grading; foundation construction, which involves excavation, form work, use of steel reinforcement, and placement of concrete; installation of components; wiring systems testing and interconnections; and cleanup.  Temporary erosion controls would be removed when disturbed areas are stabilized.  (CL&P 1, p. J-15 to J-16)
ROUTE ALTERNATIVES

126. A new ROW alternative would involve the construction of the proposed transmission line along an entirely new ROW that is not adjacent to any existing highway or utility ROWs.  The construction of overhead or underground transmission facilities would be impractical due to the population density and urban development in the Norwalk to Stamford area.  Also, rock outcrops, wetlands and watercourses, designated parks, and the cost of acquiring new easements would make it difficult to develop a new ROW in southwestern Fairfield County.  (CL&P 1, p. H-5)

127. Railroad alternatives investigated include the major northeast-southwest Metro-North/Amtrak corridor, Metro-North New Canaan Branch line in the vicinity of the Glenbrook Substation, and the Metro-North Danbury Branch line in the vicinity of the Norwalk Substation.  These railroad corridors would not be wide enough to accommodate the installation of underground cables without the acquisition of new easements and the taking of homes or businesses that are adjacent to these corridors.  (CL&P 1, p. H-5)

128. Limited access highway alternatives investigated include Route 15 (Merritt Parkway), I-95, and Route 7 in Norwalk to interconnect to either I-95 or the Merritt Parkway.  The DOT has a policy of not allowing the co-location of transmission lines along limited access ROWs.  (CL&P 1, p. H-9)

129. The Merritt Parkway would not be a viable option for the construction of the transmission line because of its historical and scenic significance.  The mature tree growth along the Merritt Parkway currently provides a visual and acoustic buffer between the highway and nearby residential areas.  This buffer would have to be eliminated to accommodate the installation of the transmission line.  (CL&P 1, p. H-9, H-10)
130. Construction of the proposed transmission line along the I-95 (between Norwalk and Stamford) and Route 7 (from the Norwalk Substation to I-95) corridors was rejected because there is not adequate space for the transmission ROW.  Other construction difficulties include steep side slopes, shallow depth to bedrock, and water resources.  Homes or businesses adjacent to the highway corridors would have to be displaced to provide adequate space for the proposed transmission line ROW.  (CL&P 1, p. H-10)
131. A marine alternative route was investigated that would extend underground cable from Norwalk Substation south along public road ROWs through Norwalk Center and South Norwalk to the Norwalk Harbor Generating Station.  The cable would then extend offshore in Long Island Sound, following the existing Norwalk to Northport transmission cables then turning southwest to parallel the coast.  The underground cable would come onto land in Stamford and travel north to Glenbrook Substation, underground through public road ROWs.  The marine alternative route would be 13 miles long, seven miles of which would be on land and six miles offshore.  (CL&P 1, p. H-10)
132. The marine alternative route was rejected because it would pose environmental and regulatory concerns with respect to federal and state laws; require seven cables to be installed to accommodate the circuits for the proposed project; travel through densely developed portions of Norwalk and Stamford; require a 345-kV self-contained fluid filled cable to be installed, which would result in potential environmental concerns regarding the use of dielectric fluid; and the marine route alternative would be longer and cost more that the proposed route.  (CL&P 1, p. H-11)
133. The installation of underground cable along the existing overhead transmission ROWs was rejected as a potential alternative because of the terrain, and development of homes and businesses along the ROW.  CL&P currently does not have easement rights from the private landowners that would allow the installation of underground cable along the existing ROWs.  

134. The installation of underground cable within existing public road ROWs would be the most feasible option because it would avoid impact to private property, visual resources and environmental resources.  Initially, many potential routes were investigated along road ROWs in the municipalities of Norwalk, New Canaan, Darien, and Stamford.  Many public roads were eliminated from consideration due to length and number of bends, construction difficulties, narrow road widths, and potential impacts on land uses, natural resources, and traffic.  (CL&P 1, p. H-12)
ELECTRIC AND MAGNETIC FIELDS

135. Electric and magnetic fields (EMF) are found wherever electricity is generated, delivered, or used.   Studies have been performed to assess the expected magnetic field levels.  In North America, electricity is produced at a frequency of 60 hertz (Hz); and EMF thus oscillates 60 times per second.  Studies have been performed to assess the expected magnetic field levels.  (CL&P 1, p. O-1; appendix G, p. vi)

136. The proposed project would affect ambient levels of magnetic fields, with the greatest effect closest to the transmission line.  The proposed project would not affect ambient levels of electric fields above ground because the conductors would be surrounded by metal cladding and backfill, which shields the electric fields.  (CL&P 1, p. O-1; CL&P 14, p. 31)    

137. At normal loading, 15 GW, the magnetic field of the proposed underground cables at a distance of 50 feet would be less than 1 milligauss (mG).  The magnetic field at a distance of 25 feet from the centerline of the cables would be 2.1 mG.  The magnetic field directly above the proposed cables at normal loading would be 15.1 mG.  (CL&P 14, p. 33, 34; Tr. 3, p. 121)

138. Options for reducing the potential magnetic field from the proposed cables directly over the trench include: installation of cables deeper in the ground, which would decrease cable ampacity and may require larger or additional cables; optimal phasing of the circuits conductors; and placement of the proposed cables closer together, which increases the heating between the conductors and reduces cable ampacity.  Shielding, using steel pipes over cables or steel plating over ductbanks and vaults, could reduce magnetic field directly above the shield.  (CL&P 8, Q. 13)
139. A protective plate made of steel installed above an underground cable would reduce magnetic fields directly over the plate by a factor of two to five.  Such plate would also re-shape the magnetic field and increase levels beyond the edge of the plate.  (Council Admin. Notice # 26, Finding #700)

140. Plating used for magnetic field mitigation for underground transmission cables over a long distance has not been used before.  Consolidated Edison (Con Ed) in New York City has one steel plate installation, with overlapping plates, that is approximately two miles long.  The purpose of the Con Ed installation was to mitigate magnetic field exposure directly above a duct bank.  (Council Admin. Notice #26, Finding #702)

141. Installation of plates above a cable would complicate work of other utilities that are buried along the roadway.  (Council Admin. Notice #26, Finding #703)

142. There are no federal standards for 60-Hz electric or magnetic fields.  Scientific organizations have developed general guidelines regarding EMF exposure for the general public and workers to prevent exposures to very intense fields that could lead to known adverse health effects.  The International Commission on Non-Ionizing Radiation Protection (ICNIRP) has developed guidelines as part of a program of the World Health Organization.  The ICNIRP recommends that the general public limit exposure to magnetic fields at 60 Hz to a maximum of 4,167 mG.  (CL&P 1, p. O-2)
143. The International Committee on Electromagnetic Safety has published recommendations for field exposure.  Their recommended limit for exposure to the general public to magnetic fields at 60-Hz is a maximum of 9,040 mG.  (CL&P 1, p. O-2)
144. CL&P would perform post-construction monitoring of magnetic fields as recommended by the Council’s Best Management Practices.  (CL&P 7, Q. 14)
SAFETY AND RELIABILITY
145. If one of the lines experiences a failure due to a short circuit, voltage, or thermal overloads, high speed protective relaying would immediately remove the line from service for protection of the public and the line.  (CL&P 1, p. N-1)

ENVIRONMENTAL

General

146. During the construction of the proposed route, measures would be implemented to contain temporary spoil storage piles and avoid sedimentation into watercourses or wetlands near the proposed project area.  Suitable temporary erosion and sedimentation control measures would be installed in accordance with the 2002 Connecticut Guidelines for Soil Erosion and Sedimentation Control.  (CL&P 1, p. M-2)  
147. After the installation of conduits and splice vaults is complete, the disturbed road ROWs would be restored to the appropriate grade.  Excavated materials that are not used for backfilling the cable trench would be trucked off-site in compliance with applicable regulations.  Installation of the proposed splice vaults and underground cables in areas of rock would require special rock removal methods.  CL&P’s preferred method for removing rock would be mechanical methods or mechanical methods supplemented by controlled blasting.  (CL&P 1, p. M-2)

148. To minimize potential adverse impact from rock removal, CL&P would: coordinate with the impacted municipalities to determine schedules for removal activities that would minimize adverse effects to the public; limit fugitive dust using water; blast to loosen material that must be removed; and remove and properly dispose of excavated materials that cannot otherwise be used at the work site.  (CL&P 1, p. M-2, M-3)
Wetlands and Watercourses
149. CL&P would consult with the US Army Corps of Engineers (ACOE) to determine the federal permit requirements, pursuant to the Clean Water Act, for crossings of rivers, streams, and federal jurisdictional wetlands.  CL&P would also consult with the DEP regarding requirements or a Section 401 water quality certificate, stream channel encroachment line permits for the Noroton and Norwalk river crossings, and other environmental permits.  (CL&P 1, p. M-3)

150. Approximately 0.3 miles of the proposed cables would cross the northernmost portion of the state-designated coastal boundary of the Noroton River.  (CL&P 14, p. 24) 

151. The DEP has established Water Quality Standards and Classifications, which identifies water quality management goals for each stream.  The water quality classification of the Goodwives River, Tokeneke Brook, and Keelers Brook is Class A, which means that its uses include potential public water supply, fish and wildlife habitat, recreation, industrial water supply, and agricultural water supply.  The water quality of the Noroton River, Five Mile River, and Norwalk River are Class B, which means that fish and wildlife habitat, recreation, industrial water supply, agricultural water supply discharge of treated wastewaters.  The water quality classification of Stony Brook is Class B/A.  (CL&P 1, p. L-6 to L-7)

152. The quality of the groundwater in the project area varies.  The groundwater in the western and eastern portions of the proposed Route in Stamford and Norwalk is classified by the DEP as GB, not suitable for drinking.  A portion of the proposed route in Darien is identified as potentially not suitable for drinking.  For the remainder of the proposed route, groundwater is classified as GA, suitable for drinking water purposes.  (CL&P 1, p. L-6 to L-7)

153. One public water supply is within 0.5 miles of the proposed route, the Kellogg-Deering Wellfield, located approximately 1,400 feet to the north of the Norwalk Substation.  (CL&P 1, p. L-7)

154. DPH Best Management Practices should be reviewed to ensure the safety of the drinking water supply.  Cleaning of equipment on the locations of the future construction should be avoided due to possible contamination from equipment chemicals.  Storage of fuel and refueling should be avoided within the aquifer protection area.  (DPH comments, dated September 16, 2004)

155. The DEP has designated Stream Channel Encroachment Lines (SCELs) along the Noroton and Norwalk Rivers.  SCELs are part of a program intended to regulate the placement of encroachments and obstructions in areas subject to flooding, reducing hazards to the public and to property due to floods.  (CL&P 1, p. L-8)

156. The procedures for construction near watercourses would include: no equipment or machinery would be refueled within 100 feet of any watercourse unless appropriate containment procedures are in place; no petroleum products would be stored, mixed, or loaded within 100 feet of a watercourse; and permit conditions imposed on construction by regulatory agencies would be followed.  An emergency response plan, including identification of an on-call spill contractor, will be provided in the Development and Management (D&M) plan.  (CL&P 1, p. M-4)

157. During construction near wetlands, CL&P would install temporary erosion controls around work sites that are near wetlands; not refuel construction equipment within 100 feet of a wetland; and not store petroleum products within 100 feet of a wetland.  (CL&P 1, p. M-5)

158. At Keelers Brook in Norwalk, the entire floodplain would be spanned by a jack and bore stream crossing to minimize damage to the floodplain.  (DEP Comments dated October 7, 2004, p. 3; Tr. 3, p. 154)

159. The crossing of the Five Mile River in Riverside Park in Norwalk would be designed to minimize tree removal and root damage.  Any impacted vegetation in the park would be re-landscaped.  (DEP comments dated October 7, 2004, p. 3; Tr. 3, p. 154, 155)
160. In-water construction at the Five Mile River should occur between June 1 and September 30 to protect freshwater fishes.  In-water construction at the Goodwives River and Norwalk River should occur between July 1 and September 30 to protect anadromous and freshwater fishes.  The DEP has indicated that a seasonal restriction may apply prohibiting work in the Noroton River from April 1 to June 30 to protect a spawning run of alewife.  (CL&P 7, Q. 15; DEP comments dated October 7, 2004, p. 5)

Vegetation

161. The area adjacent to the proposed route is primarily maintained lawns, trees, and ornamental landscaping.  The watercourses along the proposed route are bordered by narrow wooded riparian corridors, consisting mostly of deciduous hardwoods and some shrub-scrub understory.  (CL&P 1, p. L-8)

162. The proposed route within existing road ROWs and beneath (or above) watercourses and associated wetlands, would have little, if any, effect on vegetation.  If the splice vaults must be located outside of such road ROWs, then existing lawns, trees, or ornamental vegetation may have to be removed in some locations.  (CL&P 1, p. M-6)
163. At water crossings, the construction methods that would be used for the installation of the proposed cables are designed to avoid disturbance to the watercourse and adjacent riparian vegetation.  The staging areas for these water crossings would be located in existing developed areas.  (CL&P 1, p. M-6)

Wildlife

164. The Norwalk River is identified by DEP’s Inland Fisheries Division as available for public fishing.  Portions of the Norwalk River are stocked with trout and also support wild populations of brown trout.  Sections of the river in the Towns of Wilton and Ridgefield are designated as a wild trout management area.  (CL&P 1, p. L-9)
165. A total of 173 bird species were confirmed as breeding in Connecticut in 1994, 119 of which were identified as potentially occurring in the project area.  (CL&P 1, Appendix E, p. E-2)
166. There are no known locations of federal or state Threatened, Endangered, or Special Concern Species in the vicinity of the proposed route, with the exception of a section along the Norwalk River corridor.  Historically (species last observed in 1891), a state listed plant species occurred in one area along the proposed route; however, this species would not be impacted by the proposed project because activities are proposed for within the road ROW.  (CL&P 1, p. L-10, appendix H)

167. Construction of the proposed project would not have an adverse effect on wildlife habitat.  (CL&P 1, p. M-6)

TRANSPORTATION
168. Based on consultation with representatives from Stamford, Darien, and Norwalk, and DOT, a primary concern regarding the proposed location of the Glenbrook Cables Project within the road ROWs is potential traffic congestion, particularly along Route 1.  (CL&P 1, p. L-15)

169. The proposed route would primarily follow Route 1, which is an arterial roadway that serves as a significant commuter route and is bordered by residential, office, and major retail development.  The proximity of I-95 affects traffic patterns in the project area because when traffic delays occur on I-95, travelers often use Route 1, thereby increasing the traffic volumes and makes traffic congestion worse.  (CL&P 1, p. L-16)

170. The following table is a summary of the characteristics of the roads along which the proposed route would be located:

	Road
	From
	To
	Land Use
	Width
	Travel Lanes
	ADT*

	Hamilton Ave
	Cortland Ave
	Brookside Dr
	Residential
	28’
	2 (1 in ea. direction)
	N/A

	Brookside Dr
	Hamilton Ave
	Noroton River
	Residential
	24’
	2 (1 in ea. direction)
	N/A

	DOT ROW
	Noroton River (Darien/Stamford Line)
	Ridge Rd
	Residential
	-
	-
	-

	RR Parking Lot
	Ridge Rd
	Ledge Rd
	RR Parking Lot
	-
	-
	-

	Ledge Rd
	Entrance
	Off Ramp Exit 10
	No Development
	28’
	2 (1 in ea. Direction)
	9800

	Ledge Rd
	Off Ramp Exit 10
	Route 1 (Boston Post Rd)
	Residential
	28’
	2 (1 in ea. Direction)
	3,300

	Route 1 (Boston Post Rd)
	Ledge Rd
	Corbin Ave
	Commercial
	48’
	2 (1 in ea. Direction)
	15,300-17,900

	Corbin Ave
	Route 1 (Boston Post Rd)
	Old Kings Highway South
	Commercial
	36’
	2 (1 in ea. Direction)
	6,500 est.

	Old Kings Highway South
	Corbin Ave
	Route 136 (Tokeneke Rd)
	Commercial
	30’
	2 (1 in ea. Direction)
	6,000 est.

	Old Kings Highway North
	Mechanics St
	Sedgewick Ave
	Commercial
	24’
	1 (one-way NB)
	3,600 est.

	Sedgewick Ave
	Old Kings Highway North
	Route 1 (Boston Post Rd)
	Mixed
	36’
	2 (1 in ea. Direction)
	6,900 est.

	Route 1 (Boston Post Rd)
	Sedgewick Ave
	Old Kings Highway
	Mixed
	48’
	2 (1 in ea. Direction)
	18,500

	Route 1 (Boston Post Rd)
	Old Kings Highway
	Darien/Norwalk Line
	Commercial
	56’
	4 (2 in ea. Direction)
	19,400-23,100

	Route 1 (Connecticut Ave)
	Darien/Norwalk Line
	Scribner Ave
	Commercial
	64’
	4 (2 in ea. Direction)
	29,200-29,500

	Route 1 (Connecticut Ave)
	Scribner Ave
	Elmcrest Terrace
	Commercial
	52’
	4 (2 in ea. Direction)
	18,300-32,300

	Route 1 (Connecticut Ave)
	Elmcrest Terrace
	Belden Ave
	Commercial
	48’
	4 (2 in ea. Direction)
	14,800-16,700

	Route 809 (Riverside Ave)
	Route 1 (Beldon Ave)
	Hill St
	Residential 
	48’
	2 (1 in ea. Direction)
	7,400

	Route 809 (Riverside Ave)
	Hill St
	Route 123 (New Canaan Ave)
	Commercial 
	48’
	2 (1 in ea. Direction)
	7,700


* Average Daily Traffic volume
(CL&P 1, Table L-5, p. L-17)
171. Construction of the proposed cables and splice vaults would require temporary lane closures, which could potentially result in traffic disruption, delays, detours, and/or congestion.  Construction may be performed on weekends, during non-peak travel times, or at night to mitigate potential interference with traffic flow along public roads.  Measures would be taken to maintain vehicular access to adjacent businesses and nearby residential areas during construction. (CL&P 1, p. M-7, M-8)
172. CL&P proposes to coordinate with municipal officials and involved highway authorities (including DOT) to minimize traffic-related impacts; develop a Traffic Control Plan addressing the concerns of the affected municipalities; coordinate construction activities with State and municipal officials; employ police personnel to direct traffic at construction sites, where required; and put up appropriate traffic signs and work area protection measures to indicate the presence of construction work zones.  (CL&P 1, p. M-9)
LAND USE
173. In Stamford, the land uses surrounding the proposed route consist of a mix of commercial, industrial, and residential development.  In Darien, the proposed route would be aligned south of the main portion of the Town’s central business district, and would travel along road ROWs, largely adjacent to commercial/retail and office uses.  In Norwalk, the land uses surrounding the proposed route include various retailers and a mix or residential and small commercial uses.  (CL&P 1, p. L-11, L-12)

174. Public recreational areas and open space near the proposed route includes:

	Town
	Facility
	Location

	Stamford
	Julia A. Stark Elementary School (baseball diamond and playgrounds)
	Glenbrook Road

	Stamford
	Cortland Park 
	Boston Post Road and Courtland Avenue

	Darien
	Mathers Field (baseball) and Town Hall
	Renshaw Road, south of I-95

	Darien
	Stony Brook Park (hiking trails, waterfall, benches)
	Adjacent to proposed route along Ledge Road

	Darien
	Baker Field and Woods (12-acre multi-purpose recreational area)
	South of I-95

	Darien
	McGuane Park (active recreation, with Little League fields)
	Along West Avenue, north of the proposed route

	Darien
	Cherry Lawn Park (28-acre active and passive recreation)
	North of the proposed route

	Darien
	Tilley Pond Park (3-acrea area with a pond, lawn, and walking/jogging paths)
	North of the proposed route in the Darien Center area

	Darien
	Sellecks Woods (open space)
	South of I-95 near Darien Center

	Norwalk
	Norwalk River (riparian corridor and greenway)
	East side of Riverside Avenue

	Norwalk
	Jefferson Elementary School (playground)
	West side of Riverside Avenue

	Norwalk
	Mathews Park (at the Lockwood Mathews Museum)
	East of Route 7

	Norwalk
	Colonial Village Park, Scribner Avenue Park, Oak Hills Park and Golf Course, and Magrath Park
	All north of the proposed route


  
(CL&P 1, p. L-12)
175. Community facilities, such as hospitals and schools, near the proposed route includes:

	Town
	Facility
	Location

	Stamford
	Julia A. Stark Elementary School
	Glenbrook Road

	Stamford
	Glenbrook Community Center
	Crescent Road

	Stamford
	Stamford High School
	Approximately 0.2 miles west of the proposed route

	Darien
	Noroton Heights Railroad Station
	Ledge Road

	Darien
	Darien Volunteer Fire Department
	Boston Post Road and Mansfield Road

	Darien
	Darien Railroad Station
	Approximately 0.1 miles northwest of proposed route

	Norwalk
	Jefferson Elementary School
	West side of Van Buren Avenue

	Norwalk
	Norwalk Hospital
	West of Van Buren Avenue

	Norwalk
	Charles A. Volk Central Fire Station, Riverside Co.
No. 2
	Route 1

	Norwalk
	Norwalk Community College
	Approximately 0.4 miles north of the proposed route



(CL&P 1, p. L-13)
176. Existing land use in the immediate vicinity of the Glenbrook Substation in Stamford include the railroad corridor, commercial and industrial uses along Hamilton Road, and residential development along Glenbrook Road and Custer and Lawn streets.  (CL&P 1, p. L-25)
177. Existing land uses in the vicinity of the Norwalk Substation include residential and commercial development.  Features within the area of the Norwalk Substation include Route 7, the forested Norwalk River riparian corridor, and Riverside Cemetery.  (CL&P 1, p. L-26) 

Conformity with Local Plans
178. The provisions of some municipal ordinances may conflict with CL&P’s need to perform construction activities.  To resolve any conflicts before requiring a decision by the Council, CL&P commits to work with municipal authorities and anticipates that resolutions can be reached that will accommodate local concerns, while allowing construction to proceed efficiently.  (CL&P 14, p. 28)
ARCHAEOLOGICAL, HISTORIC, AND CULTURAL RESOURCES 

179. In Stamford, Darien, and Norwalk, there are approximately 24 archeological sites known to occur within approximately one mile of the proposed route.  In Stamford, Darien, New Canaan, and Norwalk, there are approximately 10 archaeological sites within one mile of the Northern Route Alternative.  (CL&P 1, p. L-19)

180. Construction of road surfaces and utilities has already disturbed soils that may have previously been sensitive for Native American resources.  There was one reported historic (Euroamerican) archeological site identified within approximately one mile of the proposed route.  (CL&P 1, p. L-20)

181. There were eight significant historic properties identified within approximately 500 feet of the proposed route.  The historic properties include one district on Boston Post Road in Darien that is on the National Register of Historic Places (NRHP); one individual property on the NRHP (the Luther Wright House, located approximately 220 feet from the proposed route in Darien); and two cemeteries (the Bates Cemetery in Darien, located approximately 300 feet from the proposed route, and the Riverside Cemetery in Norwalk, located west of the proposed route along Riverside Drive).  (CL&P 1, p. L-21)

182. CL&P would consult with the State Historic Preservation Office (SHPO) regarding the proposed project and would conduct additional cultural resource studies if warranted to assure that no significant adverse impacts would occur to archaeological or historic resources.  (CL&P 1, p. M-10)
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Figure 1.  Map of the Glenbrook Cables project including the proposed route, the three route variations and the Northern 
                Route Alternative.  (CL&P 1, p ES-3)
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