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Findings of Fact

Introduction

1. Pursuant to Connecticut General Statutes (CGS) §16-50k, on October 15, 2001, Northeast Utilities Service Company and 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) for the construction, maintenance, and operation of a new 345-kV high voltage electric transmission line and reconstruction of an existing 115-kV high voltage electric transmission line between CL&P's Plumtree Substation, Bethel and Norwalk Substation, Norwalk and related modifications of those substations.  (CL&P 1m)

2. Pursuant to CGS §16-50l(b), notice of the application was published in The Hartford Courant Norwalk Hour, Danbury News Times and Stamford Advocate/Greenwich Times on October 4, and 10, 2001; Brooks Community Newspapers on October 3, 4, 10, and 11, 2001; Hersam-Acorn Newspapers and Minuteman Press on October 4, and 11, 2001; and Bethel Beacon on October 5, and 12, 2001.  (CL&P 5)

3. Pursuant to CGS §16-50l(b), notice of the proposed construction of a high voltage electric transmission line was distributed in the utility bills of CL&P's customers in Bethel, Redding, Weston, Wilton, and Norwalk on various dates between August 13, 2001 and October 15, 2001.  (CL&P 5)

4. Pursuant to CGS § 16-50m, the Council, after giving due notice thereof, held public hearings for citizen input on February 19, 2002, beginning at 7:00 p.m., at the Weston Middle School, Weston (Weston Transcript); on February 26, 2002, beginning at 7:00 p.m., at the Brien McMahon High School, Norwalk, (Norwalk Transcript); on February 28, 2002, beginning at 7:00 p.m., at the Middlebrook School, Wilton, (Wilton Transcript); and on March 5, 2002, beginning at 7:00 p.m., at the Bethel High School, Bethel, (Bethel Transcript); and on March 13, 2002, beginning at 7:00 p.m., at the John Read Middle School, Redding, (Weston, Norwalk, Wilton, Bethel and Redding Transcripts, page 3) 

5. The Council held public evidentiary hearings on December 2, 3, 4, and 6, 2002 at the Capitol Community College, Hartford; January 14, 15, 16, 21, 22, 23, 24, and 29, 2003, at the Institute of Technology and Business Development, Central Connecticut State University, New Britain.  (Tr. December 2, 3, 4, and 6, 2002 and January 14, 15, 16, 21, 22, 23, 24, and 29, 2003,)

6. The Council and its staff conducted a formal public field review of the proposed overhead route on February 26, 2002 and of an alternative underground cable route on March 5, 2002. (Council Hearing Notice)

7. Parties and Intervenors to these proceedings include the applicant, Town of Redding, Town of Weston, Town of Wilton, Pro Bethel Power Line, Town of Bethel, Attorney General Richard Blumenthal, Stephen Schwank, Communities for Responsible Energy, Inc, Woodlands Coalition for Responsible Energy, Inc., Office of Consumer Counsel, The United Illuminating Company, ISO New England Inc., Environment Northeast, First District Water Department, Dr. Richard J. Stein, William R. and Andrea R. Klancko, Redding Land Trust, PSEG Power of Connecticut LLC, Connecticut Business & Industry Association, City of Norwalk, Norwalk River Watershed Association, Inc., Mark R. and Brenda C. Froehlich, Toby and Taber J.S. Meier, Konstantinos Athanasiou and Mary Ellen Athanasiou, and Connecticut Fund for the Environment.  (Tr. December 2, 3, 4, and 6, 2002 and January14, 15, 16, 21, 22, 23, 24, and 29, 2003; Record)

8. Pursuant to CGS §16-50l(e), CL&P provided draft application documents to the Chief Elected Official for the Towns of Redding, Wilton, Weston, Bethel, Norwalk, Danbury, Ridgefield, and New Canaan during July of 2001.  The following towns conducted informational meetings with CL&P in attendance: Bethel (August 16, and September 6, 2001), Redding (July 31, 2001), Norwalk (September 5, 2001), Weston (August 2, and 29, 2001) and Wilton (August 27, 2001). (CL&P 3a, 3b, 3c, 3q, 3r)

9. The Towns of Norwalk, Wilton, Redding, Weston, and Bethel (Five Towns) submitted comments and recommendations. Common remarks shared by the Five Towns were the application required assessment of alternative solutions to resolve both electric demand and transmission limitation in “Southwest Connecticut” (SWCT), investigation of 115-kV alternatives; and ecological, recreational, historical, scenic, and resource data in the record to effectively evaluate development of the proposed project and therefore reject CL&P's proposed application.  However, if a 345-kV transmission line is needed each Town asserts that this line be placed underground.  (CL&P 3u, 3v, 3w)

10. Pursuant to General Statutes §16-50j (h), on December 4, 2001, November 12, 2002, January 31, 2003, and May 22, 2003, the following state agencies were requested to submit written comments regarding the proposed facility; Department of Environmental Protection (DEP), 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 the Department of Transportation (DOT). (Record)

11. The DEP was the only state agency that responded to the Council's initial request for comments.  The DEP identified issues of need, alternative right-of-way corridors, the Bethel Educational Park, riparian habitats, land use management, residential impacts, numerous stream crossings, and the proposed expansion of the Norwalk Substation that includes design for mitigating the flood plain of the Norwalk River in the event of a 100-year storm event.  (DEP letter dated March 8, 2002)

12. Public Act No. 02-95 An Act Concerning the Protection of Long Island Sound, enacted on June 3, 2002, and Governor John G. Rowland's Executive Order No. 26, dated April 12, 2002, both documents identified the increase in electric, gas, and telecommunications infrastructure being proposed and constructed, particularly across Long Island Sound. Public Act 02-95 cited that no state agency should render a final decision before February 1, 2003, for the Norwalk to Bethel transmission line. Executive Order No. 26 stated no state agency shall render a final decision insofar as permitted by law until January 15, 2003. (Council Administrative Notice No. 20, p. ix)

13. The Connecticut Long Island Cable that was proposed by Northeast Utilities as a merchant, DC cable across Long Island Sound with a terminus in Norwalk has been cancelled by Northeast Utilities.  (CL&P 30, pp. 5-6)

Applicant's and FourTowns' Joint Submission

14. On March 17, 2003, the Applicant and the Towns of Bethel, Redding, Weston and Wilton (Four Towns) jointly submitted Configuration X (See Appendix A) as a preferred alternative seeking Certification for construction of a new 345kV transmission line partially underground and overhead and reconstruct the existing 115kV transmission line partially underground and overhead. (CL&P 40)

15. On March 25, 2003, the Council declined without prejudice to issue a Certificate for the construction of a 345-kV electric transmission line and reconstruction of an existing 115-kV electric transmission line between CL&P's Plumtree Substation in Bethel, through the Towns of Redding, Weston, and Wilton, and to Norwalk Substation in Norwalk, Connecticut for the original application subsequent to the filing of Configuration X.  This action closed Docket No. 217. (Council Decision dated March 25, 2003)

16. On April 9, 2003, the Council reopened Docket No. 217, in accordance with CGS §4-181a(a)(2), for the purposes of considering Configuration X.  The Council limited the scope of discovery to Configuration X, transmission reliability, environmental effects of the proposed construction, and health and safety information. (Record)

17. The Council held an informational hearing on April 30, 2003, at 7:00 p.m. at the Brien McMahon High School Auditorium, 300 Highland Avenue, Norwalk, Connecticut. (Record)

18. The Council held evidentiary hearings on May 12, 13, and 21, 2003, at the Institute of Technology and Business Development, Central Connecticut State University, 185 Main Street, New Britain. (Tr. May 12, 13, and 21, 2003)

19. Subsequent to the submission of Configuration X, the Norwalk Association of Silvermine Homeowners, Silvermine Crossing Condominium Association, and Town of Bethel Board of Education became intevenors in the proceeding. (Tr. May 12, 13, and 21, 2003; Record)
Project Area

20. The electric system in “Southwest Connecticut” (SWCT) consists of facilities in the following towns: 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, Stratford, Trumbull, Wallingford, Waterbury, Watertown, West Haven, Woodbridge and Woodbury. (See Appendix B) Because the boundaries of the SWCT electric system are defined by electrical interfaces with other portions of the transmission system (as opposed to municipal boundaries), portions of some of the towns referenced above are outside of the “SWCT” electric system.    (CL&P9a) 

21. The Norwalk-Stamford Sub-Area of SWCT is also defined by electrical interfaces, and includes all or part of the municipalities of Bridgeport, Darien, Easton, Fairfield, Greenwich, New Canaan, Norwalk, Redding, Ridgefield, Stamford, Weston, Westport, and Wilton. The Norwalk-Stamford Sub-Area is the portion of SWCT that is farthest away from the bulk 345-kV transmission grid.    (CL&P 9a)  

Project Conformity to a Long-Range Plan For

Expansion of the Electric Power Grid

22. The SWCT area was self-sufficient of generating capacity up to 1970. Since 1970, electric power necessary to meet demands in the area must be transmitted from power sources outside the area.  (Docket No. 5, Finding of Fact 26)

23. The existing 115-kV transmission system becomes inadequate to maintain a reliable supply of power when the area peak load reaches 890 MW.  If line ratings are exceeded, a potential exists for damage to conductors and equipment and chances that a contingency would result in the curtailment of service.  (Docket No. 5, Finding of Fact Nos. 27, 28, and 29)

24. The existing 345-kV line from Long Mountain switching station in New Milford to Plumtree substation was the first segment of a planned expansion of the 345-kV loop system into the southwestern Connecticut.  CL&P planned to extend the 345-kV transmission line south from Plumtree substation to Norwalk substation then northeasterly to Beseck substation in Wallingford, where it would be connected to the 345-kV system.  (Docket No. 5, Findings of Fact Nos. 69 and 71; AG Administrative Notice 1, p. 4 )

25. CL&P identified its “long range plan for system expansion in Southwestern Connecticut” to the Council in 1974, when CL&P applied for a certificate for the first part of the contemplated loop – the Long Mountain to Plumtree 345-kV line.  At that time, CL&P pointed out that SWCT was “the only major load area in the state that [was] not already supplied from [the] 345-kV system.”  (CL&P 8i, Attachment 1)

26. Preliminary results from a combined United Illuminating (UI) and NU study concerning planning for 345-kV supply into SWCT indicate that there would not be a need for a 345-kV until the beginning of the 21st century.  (Docket No. 26 Finding of Fact No. 28; Docket No. 57 Finding of Fact 20)

27. The SWCT transmission system is approaching maximum load capacity.  The load growths of the early 1970's indicated a 345-kV loop would be necessary. However, the lower load growth experienced in the late 1970's and early 1980's could probably defer the need for a 345-kV supply into SWCT by the use of high capacity 115-kV lines through the late 1990’s, after which the 345-kV line would need to be implemented.  (Docket No. 26, Finding of Fact 27; Docket No. 57 Finding of Fact 18; Docket No.26, Opinion, p. 3; Docket No. 141 Findings of Fact No. 15)

28. In July 2000, the DPUC rendered a decision in Docket No. 99-08-01, DPUC Investigation into Electric Capacity and Distribution identifying SWCT as having operational difficulties and a near term need to reinforce the transmission and distribution system. Since that time several electric events have threatened system reliability.  Therefore, in March of 2002, the Connecticut legislative committee on Energy and Technology directed the DPUC to conduct an investigation into possible shortages of electricity in SWCT during summer periods of peak demand.   The DPUC determined that the reliability to the SWCT area is vulnerable because of inadequate local generation and transmission capability. To reduce the possibility of outages, both the ISO-NE and local transmission and distribution companies must maximize, in the short term, conservation and load management and load response programs, implement emergency generation, and increase capacity to the local transmission and distribution system. (AG Administrative Notice 1, pp. 1 and 5)

29. CL&P proposes to apply to the Council to complete the SWCT 345-kV loop by constructing a 345-kV line east from Norwalk to Beseck Junction in Wallingford.  When completed, this loop would serve SWCT from two directions, and would meet reliability criteria. (CL&P 1, p. 1; CL&P 18)

30. The 345-kV system is considered the “backbone” of the electric utility system grid of New England. The 345-kV system is used to efficiently transmit large amounts of electricity over long distances from major generating plants in New England, New York State, and Canada to 345/115-kV step down substations near load centers. (CL&P Admin. Notice No. 1, Docket No. 5, Finding of Fact, 9; CL&P 8i, Attachment 1; CL&P 1, Vol. I, pp. 31, 32; Fig. 14; CL&P 18, pp. 6-9)  

31. Electric energy on Extra High Voltage (EHV cables capable of transmitting 33,000 to 500,000 volts) lines, such as 345-kV, moves much more freely at high voltages and low currents than at lower voltages and higher currents. EHV lines are used to transport power efficiently for long distances, and to deliver that power to lower voltage lines, such as 115-kV, for local transmission. (Tr. 12/04/02 pp. 107-112 and 158).
32. In other regions of the United States, higher EHV voltages, such as 500-kV and 765-kV are used as the regional “backbone.” (CL&P 1, Vol. I; Tr. 1/23/03, p. 131)
33. CL&P’s existing 345-kV facilities include three transmission lines that connect to other utilities serving New England and New York State.  The three transmission ties are the 347 circuit between the Lake Road Generating substation in Killingly and the Sherman Road substation in Rhode Island connecting with the New England Power Company grid; the 395 circuit between the Manchester substation in Manchester and the Ludlow substation in Massachusetts connecting with the Western Massachusetts Electric Company grid (a subsidiary of NU), and the 398 circuit between Long Mountain switching station and Pleasant Valley substation in New York connecting to the ConEdison company grid. (CL&P 1, Vol. I, p. 32; CL&P 18, pp. 6-9; CL&P 8d Attachment 1)

Reliability

34. Before the deregulation of the electric industry in 1998, CL&P was responsible for both generation and transmission of electricity. Now transmission reliability must meet standards set by the North American Electric Reliability Council (NERC), Northeast Power Coordinating Council (NPCC) and New England Power Pool (NEPOOL).  Such tests for transmission contingencies include various dispatch scenarios, including multiple generation units and/or transmission lines being unavailable in a local area, thereby stressing area transmission interfaces to a greater degree. (CL&P 1, Vol. I p. 35 and 36)

35. CL&P has increased capacity and reliability in SWCT by reinforcing the existing 115-kv system and thereby deferring extension of the 345-kV system into SWCT.  Such system upgrades include:

· Docket No. 5 - the reconstruction of the Plumtree Substation, Bethel to Ridgefield Junction, Redding line completed in 1985, 

· Docket No. 57 - the reconstruction of the Trumbull Junction, Trumbull to Old Town Substation, Bridgeport line completed in 1988, 

· Docket No. 105 - the reconstruction of the Stevenson substation, Monroe to Newtown substation, Newtown to Bethel substation, Bethel line completed in 1992; and

· Docket No. 141 - a new overhead 115-kv line between United Illuminating's Pequonnock substation, Bridgeport, to CL&P's Ely Avenue Junction, Norwalk completed in 1993.  

(CL&P 1, p. 32; CL&P 18, p. 10; CL&P 30, p. 18) 

36. Between the mid-70’s and 2002, there have been over 30 transmission line projects within the SWCT area that have increased several existing transmission line current carrying capabilities via increased clearances and larger conductors.  Substation work included upgrading or replacement of breakers, capacitors or adding reactors. (Tr. 12/06/02, p. 137)

37. One of the elements necessary to maintain the reliability of bulk power systems is to maintain transmission voltage within a prescribed bandwidth in order to provide for safe operation of customer equipment and to prevent damage to the electric system.  Voltages below 92% of the normal range damage customer equipment and create a risk of generator outages and load shedding.  A voltage disturbance that almost collapsed the Norwalk-Stamford area in June of 2000 led to the fast track planning for the currently proposed line.  (ISO-NE 12, p. 17; Tr. 12/4/02 p. 132-137; Tr. 1/21/03, p. 63, 64; Tr. 12/2/03, p. 131-132)

38. The proposed 345-kV line, by itself, addresses voltage criteria violations in the SWCT system. New 115-kV transmission lines would not adequately resolve these voltage criteria violations.  (ISO-NE 13, p. 8; Tr. 1/16/03, p. 31, 43.)

39. For reliability purposes, the integrated 345-kV system is constructed in a series of “loops,” so that if interruption occurs on one of the lines to an area served by a loop system, service can still be provided to the area from the other end of the loop.  Accordingly, the existing CL&P 345- kV system includes several interconnected loops within Connecticut, and portions of loops that extend beyond Connecticut into Rhode Island, Massachusetts, and New York.  Most of the load centers and generation in the eastern and central parts of Connecticut are connected to loops on the 345-kV transmission grid, which consists of approximately 400 miles of 345-kV transmission lines.  (CL&P 18, pp. 2, 7-9, CL&P 1, Vol. I, p. 31)

40. ISO-NE evaluated the performance of the system as it exists today, and as it would be improved by the addition of the proposed 345-kV line on a stand-alone basis, without completion of the loop, assuming different New England peak loads, and a full contingency of system conditions.  The lower load level was a New England load of 27,700 MW, which ISO-NE anticipates may be achieved as soon as 2006 and may likely be reached by 2011.  ISO-NE’s system modeling outlined in the ISO-NE Comparison Study showed widespread criteria violations of the existing system at the 27,700 MW load level and the modeling indicated the proposed 345-kV lines would address many, if not all, of those violations.  The results of the system modeling are summarized below:

SUMMARY OF PROBLEM OCCURRENCES

(27,700 MW LOAD)
Case
Normal Overloads
Contingency Overloads
Voltage Violations
Nonconvergent Contingencies

Base
36
82
31
54

With CL&P 345-kV Line
4
16
0
16

With Towns’

2 115-kV Lines
7
18
4
19

(ISO-NE 13, pp. 6- 9) 

41. ISO-NE identified the 27,700 MW load level as a reasonable load level to use in planning transmission additions.  The New England peak load has grown by 500 MW in each of the last six years.  If the New England load continues to grow at that rate (about 2% annually), a 27,700 MW peak would be reached by 2006. (Tr. 1/16/03, p. 86; Tr. 1/29/03, p. 145, 146.)

42. Overhead 345-kV transmission lines are very reliable and when they fail, are promptly restored. The Northeast Utilities system in Connecticut, Western Massachusetts, and New Hampshire includes approximately 728 miles of overhead 345-kV transmission lines.  From 1996-2002, the “trip-out” or fault rate on these lines has averaged 2.7 faults per hundred miles of line per year.  A high percentage of these “faults” are momentary faults that are automatically resolved within a matter of seconds by the operation of reclosing devices.  CL&P estimates that the actual rate for the “non-momentary” faults on overhead 345-kV lines is less than 1 fault per year per 100 miles of line.  (CL&P38, Fault and Leak Projections for UG Cable, p. 2, fn. 2; , Tr. 1/29/03, p. 171-172)

43. All the generation located in SWCT cannot be operated at the same time because of the inadequacy of the 115-kVtransmission system.  The 345-kV loop will “unlock” this generation.  A 345-kV loop will allow generation to be taken off the 115-kV system, thereby reducing short-circuit duty and power flows on that system and allowing the addition of more generation.  (Tr. 1/16/03, p. 164; Tr. 12/2/02 p. 94-97; CL&P 1, Vol. I, p. 38)

Costs

44. The estimated capital costs of the project as initially proposed, expressed in July 2003, dollars, are as follows: 

345/115-kV overhead proposal (F.1)


       345/115-kV overhead transmission line
$  54,500,000

       Right-of-Way acquisition
$  33,700,000

       Substations (Plumtree and Norwalk)
$  41,700,000

                                                                                            Total
$129,900,000




345-kV overhead /115-kV underground proposal (F.2)


       345-kV/ overhead transmission line and 115-kV from

        Norwalk Jct. to Norwalk
$  43,200,000

       Right-of-Way acquisition
$  39,800,000

        115-kV underground transmission line
$  66,000,000

       Substations (Plumtree and Norwalk)
$  41,500,000

                                                                                            Total
$190,500,000




345-kV overhead /115-kV underground proposal (F.3)


       345-kV underground transmission line
$136,800,000

       Substations (Plumtree and Norwalk)
 $ 48,500,000

                                                                                            Total
$185,300,000




Configuration X                                                                Total
$177,000,000

(in July 2002 dollars)

(CL&P 30, p. 16; CL&P 9, Q.016-SP02; CL&P 6, Qs. 1, 8, and 10)

45. CL&P’s annual operation and maintenance (O&M) costs for the proposed line would be approximately 0.3% annually. The sum of the Capital Recovery Factor and the O&M factor thus would be 14.9%.  (CL&P 1, Vol. I (Life Cycle Cost Analysis), p. 18)

46. The life cycle costs of the proposed line, in 2004 dollars, if built as proposed, would be approximately $135 million for transmission line costs and $60 million for substation costs.  The life cycle costs of the F-3 underground alternative, in 2004 dollars, would be approximately $203 million for transmission line costs and $71 million for substation costs. (CL&P 1, Vol. I, pp.18, 29-30)

47. Historically in New England, the cost of transmission facilities deemed to provide a regional benefit has been paid for on a New England-wide basis. Whether the costs of a transmission facility will be “socialized” over all New England consumers is determined in the first instance by the NEPOOL Reliability Committee.  Pursuant to section 15.5 of the Restated NEPOOL Agreement, assets that are determined to qualify, as Pool Transmission Facilities (PTF) are included in the Regional Network Service (RNS) rate, the costs of which are borne by all New England customers. (Tr. 1/16/03, p. 50; Tr. 1/22/03, p. 131; 155-157; Tr. 1/22/03, p. 124-125; CL&P 18, pp. 44-45.)

48. The Federal Energy Regulatory Commission (“FERC”) retains the ultimate authority to determine how the cost of transmission facilities will be recovered. (Tr. 1/16/03, p. 50; Tr. 1/22/03, p. 131; 155-157; Tr. 1/22/03, p. 124-125; CL&P 18, pp. 44-45.)

49. FERC issued an order (101 FERC, 61,344) that the cost of transmission upgrades and congestion costs will be borne locally, and not recovered on a New England wide basis under its locational marginal pricing (“LMP”) initiative.  (CL&P 36, pp. 7-8)

50. FERC has stated that it will allow the costs of “a defined set of transmission upgrades into SWCT” to be spread among customers throughout New England provided that such upgrades are placed in service within five years of the date of the order, December 20, 2002.  This exception will be made, in particular, for “those upgrades that are already planned or under construction as of the date of this order, such as the transmission upgrades in ISO-NE’s 2002 Transmission Expansion Plan to address problems in SWCT, as to which Phase I is planned to be completed in 2004 and Phase II is planned to be completed in 2006.”  (Council Administrative Notice No. 19, 12/20/02 101 FERC, 61, pp. 13-15; Council Administrative Notice No. 20, Working Group Report, p. 35

51. The annual costs of the Regional Network Service (RNS) are borne by all New England customers.  Under the current rules, Connecticut customers will pay approximately 25% of the project, assuming it is “socialized,” that is, borne by all wholesale customers in New England.  (Council Administrative Notice No. 20, 12/20/02 FERC Order on Rehearing, pp. 14-15, footnote 15; CL&P 18, pp. 44-45; Tr. 1/15/03, p. 206).

52. There is a risk that the proposed line's entire cost will not be socialized over all New England customers if the line is not built overhead, as described in RTEP02. NEPOOL has approved socialized treatment for the costs of putting transmission facilities underground in urban areas where overhead facilities are not feasible. (Tr. 1/15/03, p. 239-241; Tr. 1/16/03, p. 50,  175-176; Tr. 1/22/03, p. 155-157; Tr. 12/3/02 p. 104-105; Tr. 1/29/03, p. 187)    

53. Accordingly, if the proposed line is built promptly and is as described in RTEP02 (an overhead line), its costs will probably be recovered on a New England-wide basis, and Connecticut consumers will bear approximately 25% of those costs, or approximately $4.6 million annually.  (Council Administrative Notice No. 20, 12/20/02 FERC Order on Rehearing, pp. 14-15, footnote 15; CL&P 18, pp. 44-45; Tr. 1/15/03, p. 206)
54. There are 2,000 miles of overhead 345-kV transmission lines in New England, including about 400 miles in Connecticut.  The only underground 345-kV transmission line in New England is located in Boston. Transmission lines are usually built underground in urban areas where the lines are short; where right-of-way acquisition for an overhead line would require considerable disruption to existing residential and/or commercial uses, and where the costs of undergrounding are thus not excessive in relation to the costs of an overhead line. Less than 1% of all “extra high voltage” (EHV) transmission lines in the world are underground facilities. (CL&P 1, Vol. I, p. 25, Tr. 12/4/03, p. 46; Tr. 1/16/03, p. 175-177)

55. The SWCT area lacks major 345-kV transmission resources that can meet the expected peak demands.  The SWCT area is a “load pocket,” which is isolated from the 345-kV transmission system and much of the available lower cost power generated from within the state and the surrounding region.  In order to maintain a reliable power supply, the limited generation resources in the SWCT area must run under many system operating conditions, while other lower cost generators inside and outside of Southwestern Connecticut cannot operate because of limitations on the 115-kV transmission system. (CL&P 18, p. 23)

56. The Norwalk-Stamford sub-area is a load pocket, lacking sufficient generation resources to meet the expected peak demands. In order to maintain a reliable power supply, the limited generation resources in the Norwalk-Stamford sub-area must run under many system operating conditions, while other lower cost generators inside and outside of Southwestern Connecticut cannot run because of limitations on the 115-kV transmission system. (CL&P 18, p. 23)

57. Operating conditions that cause transmission congestion conditions are high load, scheduled and unscheduled transmission facility outages, and scheduled and unscheduled generation outages. (CL&P 18, p. 23)
58. There are several different kinds of direct costs and other economic penalties associated with transmission constraints.  These include:

· “Reliability must run” (RMR) contracts, by which less efficient plants are guaranteed an above-market return in exchange for their commitment to run when required for reliability purposes. 

· Costs of procuring emergency peak reduction measures and temporary generating capacity in strategic locations to meet peak needs.  Because ISO-NE procures these resources to cover a gap between resources and anticipated peak demand, through a Request for Proposal (RFP) Process, the procurement is called a “Gap RFP.” 

· Approximately, 18 MW of additional energy (representing line losses) is needed to transmit the same amount of energy in a 115-kV system compared to a 345-kV system.  Accordingly, more power must be generated to meet needs served by 115-kV transmission lines than if served by 345-kV transmission lines. 

· Higher clearing prices (or “uplift” costs) for energy because generators within a constrained area are able to command a higher price for their output than they would if forced to compete with out-of-area generators. 

(Tr.12/02/02 p. 57; Tr. 1/16/03, p. 8, 9, 67, 74, 140; Tr. 1/22/03, p. 70-73, 80, 88)

59. There is presently one RMR contract in effect in SWCT, for NRG’s Devon units 7 and 8 with a combined capacity of 214 MW.  The cost of that contract is approximately $12 million/year.  The ISO-NE and other system stakeholders are currently in negotiation with NRG in response to NRG’s demand for RMR contracts for all its remaining generating units in Connecticut, which total approximately 2000 MW of generation. If ISO-NE has to enter into RMR contracts for all the NRG units at the same rate as the Devon contracts already provide, the estimated cost of such contracts would be $132 million annually ($12 million for 200 MW plus $ 120 per MW for 2,000MW equals $132 million).  ( Tr. 1/22/03, p. 75-76, 89;Tr. 1/15/03, p. 222-225)

60. In 2002, ISO-NE purchased 80 MW of combined demand response and temporary emergency peak generating capacity at a cost of $16 million.  ISO-NE has issued a similar RFP for the summer of 2003, seeking more capacity and load reduction, based upon its estimate that SWCT faces a 100 to 300 MW shortage this summer.  ISO-NE expects that the cost of the RFP for 2003 will be in the range of $50 million. Similar or more extensive RFP’s may have to be taken at costs equal to or greater than the 2002 costs for each subsequent summer’s high and peak load period until CL&P’s proposed line is in service.  ( Tr. 1/15/03, p. 227-231; Tr. 1/22/03, p. 88-89; CL&P 30, p. 9)

Proposed Project

61. CL&P proposes removing and replacing the existing 115-kV transmission line between CL&P's Plumtree Substation, Bethel, and Norwalk Substation, Norwalk. The transmission line right-of-way traverses the Towns of Bethel, Weston, Redding, Wilton, and Norwalk in Fairfield County for a distance of 20.1 miles. (CL&P 1, pp. 2, 10 and 11)

62. The preferred configuration, designated as F-1, proposes a combination of 345-kV and 115-kV conductors supported vertically on single steel monopoles, averaging 130 feet in height.  This alignment would require the expansion of the existing 20.1-mile right-of-way by a total of approximately 160 acres, of which approximately 90 will be selectively cleared.  (CL&P 1, Vol. I, pp. 10-18, 51, Vol. II maps; CL&P 18, p. 50; CL&P 34)
63. An alternative configuration, designated as F-2, proposes a single 345-kV line using a combination of wood H-frames supporting conductors horizontally and steel monopoles supporting conductors in a delta configuration, averaging 90 feet and 108 feet in height, respectively.  The 115-kV line would be reconstructed underground along various roadways and would require a spur to Peaceable Substation. This option was developed during the municipal consultation period and was advanced as a means of reducing the height and visibility of 345-kV structures.  However, a wider right-of-way (135-150 feet) would be required to accommodate the lower steel monopole (delta configuration) and H-frame structures. (CL&P 1, Vol. I, Vol. I, pp. 18 - 24, 46; CL&P 18, pp. 50-52)
64. An alternative configuration, designated as F-3, would involve leaving the existing 115-kV line as is and placing the 345-kV facility underground along roadways from Plumtree Substation to Norwalk Substation.  Substation improvements, including 345-kV terminal structures to make the transition to substation connection, would be required at both Plumtree and Norwalk substations.  CL&P's consulting underground cable experts identified the routing for this alternative after consultation with the municipalities and an examination of the route. The F-3 option would involve approximately the same mileage (21.6) as Alternative F-1 (20.1), but would involve two parallel cable systems and a different set of impacts.  Although little or no easement would have to be acquired and most natural resources would be avoided, primary adverse effects during construction would be associated with direct and indirect nuisance impacts to owners of property along the roads within which the cables will be installed; traffic disruption, displacement, and congestion during the construction period (average of 1 mile of cable installation per month); excavation-related impacts (e.g., blasting, noise, fugitive dust); and increased potential for impacts to archaeological sites associated with the required excavations for trenches and manholes. (CL&P 1, Vol. I, Vol. I, pp. 25 – 28, Exhibits 1 and 2 Route Maps, Appendix 3. p. 12; Vol. III) (CL&P 18, pp. 54, 55, 60)
65. The project also involves modifications to the Plumtree and Norwalk substations in order to connect the new 345-kV line to the transmission system.  These modifications will be located within the existing fenced area at the Plumtree Substation, and within an expanded fenced area on existing CL&P property at the Norwalk Substation.  (CL&P 1, Vol. I, Vol. I, pp. 12, 14, 15; CL&P 18, pp. 44, 45)  

66. In addition to Plumtree and Norwalk substations, the existing 115-kV transmission line has interconnections at Peaceable Substation and Ridgefield Junction in the Town of Redding.  The reconstructed 115-kV circuit will retain these interconnections.  (CL&P 1, Vol. I, Vol. I, p. 12; CL&P 1, Vol. II, Map Segment 9)  

67. The proposed project will also affect the two existing 115-kV circuits from the east that join the existing Plumtree Substation to Norwalk Substation right-of-way at Norwalk Junction (located in the Town of Wilton) and share the corridor south to Norwalk Substation.  (CL&P 1, Vol. I, p. 12; Figures 5-8)

68. The proposed new 345-kV and reconstructed 115-kV lines would be located primarily along the existing 115-kV line right-of-way. The individual easements comprising this right-of-way generally vary in width from 80 to 150 feet. Some of the existing 115-kV line has no defined width, only pole rights. The existing right-of-way is not wide enough to allow operation of the proposed facility in accordance with the requirements of the CT Department of Public Utility Control, the National Electrical Safety Code and CL&P standards. As a result, wider easements must be acquired. (CL&P 1, p. 10)

69. The new 345-kV circuit would consist of three phases, each phase consisting of a bundle of two 1,590,000 circular mil aluminum conductors with steel reinforcement (1590-kcmil ACSR).  The reconstructed 115-kV circuit would consist of three phases, each phase consisting of a single 1272-kcmil ACSR conductor, which is the same size as the existing conductors. Each circuit would be protected by a 1/2- to 5/8-inch diameter lighting shield wire, one of which would contain a fiber optic core for communication purposes. (CL&P 1, pp. 11-13)

70. The new 345/115-kV overhead line conductors would be supported in a vertical configuration by steel monopole structures averaging 130 feet in height (with individual structures varying from 5 feet to 20 feet from the average, depending on topography).  These structures would be set on reinforced concrete foundations.  This vertical configuration minimizes right-of-way width requirements compared to a delta or H-frame configuration. (CL&P 1, Vol. 1, p.11, Figure 9)

71. Other support structures considered include a steel monopole and wood H-frames.  Either the 345-kV or 115-kV conductors would be supported on a steel monopole, in a delta configuration. The wood H-frame structures averaging 90 feet in height, would support conductors in a horizontal configuration. This configuration would require a 10 to 25 feet more width in the right-of-way than the combined 345/115-kV monopole.   CL&P 1, Vol. 1, p.18, Figures 10 and 11)

Alternatives

72. The “No Transmission” proposal would pursue conservation and load management (C&LM), distributed generation (DG) measures, and further studies for some other solution; however, it would not provide reliability nor ameliorate congestion costs. (Tr. 1/14/03, p. 162 and 170; Tr. 1/16/03, p. 74) 
73. Distributed generation is not currently a practical method relieving transmission congestion in SWCT. The barriers to DG installation and penetration into the marketplace include impacts to air quality from oil-fired generators, coordination with grid operations, constraints on the existing infrastructure for cleaner fuel supplies, limits on distribution interconnection capacity, cost of backup service and rate structure, lack of technology maturation and manufacturing economies of scale for emerging technologies, interconnection standards, and financial barriers. (Council Administrative Notice No. 20, p.xiii and p.xiv)

74. The industry guideline that is under review by FERC states that DG interconnections should be limited to fifteen percent of a distribution feeder’s capacity.  (Tr. 12/06/02 p. 26)

75. CL&P currently spends, through a statutorily mandated 3-mil surcharge on rates, and under the auspices of the independent Energy Conservation Management Board, upwards of 50 million dollars each year on conservation and load management programs. (OCC 1, Report of the Energy Conservation Management Board, Year 2000-2001 Progress and Operations, prepared for the Energy and Technology and the Environment Committees of the General Assembly)  The Conservation and Load Management Fund was created by the Legislature under the Electric Restructuring Act passed in 1998.  CL&P’s expenditures on conservation and load management programs, including decisions regarding the allocation of such funds and program design, are subject to review and approval by the DPUC.  (Tr. 1/14/03, p. 206-207)
76. The cumulative saving on a system-wide basis for CL&P for conservation and load management programs since 1990 is approximately 450 MW. (Tr. 1/14/03, p. 204-205)

77. Conservation and Load Management estimated performance for the year 2002 in SWCT produced savings of about 15 MW at a cost of 4.5 million dollars ($307,000/MW). Most of the savings in peak demand were done through ISO-NE and commercial and industrial customer load reduction programs.  However, air-conditioning efficiency upgrades have a potential of reducing demand by as much as 34 MWs; however, this would require aggressive efforts in educating and marketing for equipment upgrades and the decision ultimately belongs with the customer. (Lessons Learned in SWCT from Summer of 2002 presented to Energy Conservation Management Board by CL&P, October 9, 2002.;Tr. 12/04/03, p. 220-230)

Five Towns' Proposal

78. The Five Towns propose to construct two underground 115-kV transmission lines between Plumtree and Norwalk substations.  The Five Towns maintained that their alternative would address the needs of the Norwalk-Stamford sub-area through 2016. (Towns 1, pp. 6-12)

79. The Five Towns proposal would increase the Norwalk-Stamford power-transfer limit to a range of 1,050 MW–1,300 MW. (ISO-NE Exhibit 13, SWCT Comparative Study, p. 10)

80. ISO-NE studied a hypothetical transmission expansion plan that would begin with the construction of the Five Towns’ proposed two 115-kV lines, and then continue with the construction of a 345-kV line from Norwalk to Beseck, thus reproducing the 345-kV loop, but with the Plumtree to Norwalk segment at 115-kV.  That study demonstrates that the full 345-kV loop is a better solution in both the short and long term.  At the 27,700 MW level, the hybrid 115/345-kV loop performed adequately, but only if the two 115-kV lines between Barnum Substation and Baird Substation in the Bridgeport area were reconductored.  At the 30,000 MW load level, the full 345-kV loop is superior to the hybrid loop, which suffers post-contingency overloads that would require upgrading of additional seven circuits to increase their thermal capability.  The full 345-kV loop will have four to seven additional years of useful life beyond that of the hybrid 115/345-kV loop due to its greater import capability. (ISO-NE Ex 13, Comparison Study, p. 2; see CL&P 1, Vol. I, Figure 14, 15)

81. To the extent the hybrid 115/345-kV loop performed adequately in the ISO-NE Comparison, it was largely because of the addition of the 345-kV transmission line from Norwalk to Beseck, which allowed generation to be taken off the 115-kV system, reduced line losses and solved voltage and short circuit problems that would be resolved neither by the Five Towns’ proposal alone, nor by an all 115-kV loop. (Tr. 1/16/03, p. 58; ISO-NE 13pp. 6, 11, 12; Tr. 1/23/03, p. 121)

82. Unlike the 345-kV loop, neither the Five Towns' proposal nor the AG's concept would resolve all remaining overload, voltage and short-circuit problems nor will it reliably serve SWCT over the long term. (CL&P, 30, p. 11;  ISO-NE 4, pp. 36-38; AG 1, p. 4; ; Tr. 1/16/03, p. 58; Tr. 1/21/02 pp. 41, 42, 44, 47-48, 85-88)
83. The cost of the Five Towns’ proposal could be socialized over all NEPOOL participants and their consumers if the NEPOOL members regard either the Five Towns’ proposal or the Attorney General’s 115-kV concept as solving the reliability problem in SWCT, and therefore NEPOOL could conclude that the Five Towns’ proposals and the AG’s concept do have regional benefit.  ( Tr. 1/22/03, p. 123, 155-156; CL&P 30, pp. 11-12Tr. 1/21/03, p. 131)

84. 345-kV transmission improvements that increase the transfer limits into SWCT and the Norwalk-Stamford sub-area will have the effect of reducing congestion costs.  CL&P’s proposed line would provide greater relief from congestion costs than the Five Town’s proposal because it will increase transfer limits into SWCT and the Norwalk-Stamford sub-area by much greater amounts.  CL&P’s proposed line will increase the transfer limits into SWCT to 2300 MW -2600 MW and the operating thermal transfer limits into Norwalk-Stamford to 1100 MW – 1400 MW, while the Five Towns proposal will increase the transfer limits by 7lesser amounts (2150 MW – 2500 MW for SWCT and 1050 MW – 1300 MW for Stamford-Norwalk).  (CL&P 30, p. 11;  Tr. 12/3/02 p. 71, , Tr. 12/4/02 p. 102-103,; ISO-NE 13, p. 10)

Attorney General's Concept

85. The Attorney General did not propose an alternative; however, the AG suggested a 115-kV configuration that would consist of a new underground line from Plumtree to Norwalk, upgrading of the existing lines from Devon to Norwalk and Pequonnock to Norwalk, and other improvements. This configuration was not tested and issues of short circuit violations, reliability, and the need for additional facilities were not addressed. (AG 1, pp. 4, 6; Tr. 1/21/03 p. 42, 44 and 85-88)

86. The cost of the installation of the AG’s concept would be approximately $223 million, excluding the cost of any right-of-way acquisition and substation improvements at Pequonnock. (CL&P 30, p. 17)

87. The AG's concept would require existing generation in SWCT to remain connected to the already stressed 115-kV system and would not provide a platform for the extension of the 345-kV system into SWCT. (CL&P 30, p. 14)

88.  Assuming a five-year construction period for the AG's concept, the project would not be in place until the end of 2008 – a year after the 27,700-MW load level would have been reached. (ISO-NE 13, pp. 6-7)

Generation Alternatives

89. Constraints on the existing 115-kV system do not allow the concurrent operation of all existing generation units in SWCT. (CL&P 18, Initial Pre-filed Test., pp. 35-36; CL&P 30, pp. 2,6-7; CL&P Administrative Notice No. 9, pp. 4-5; Tr. 1/21/03, p. 138; Tr. 1/23/03, p. 202; Tr. 1/16/03, p. 164; Tr. 12/2/02 p. 94-97).

90. The ability to connect new generation to the existing 115-kV system in this area is severely limited by a combination of thermal, voltage, stability and short-circuit constraints.  There would have to be significant modifications and upgrades to the transmission infrastructure to add additional generation. (CL&P 18, Initial Pre-filed Test., pp. 35-36; CL&P 30, pp. 2,6-7; CL&P Administrative Notice No. 9, pp. 4-5; Tr. 1/21/03, p. 138; Tr. 1/23/03, p. 202; Tr. 1/16/03, p. 164; Tr. 12/2/02 p. 94-97). 

91. Even if new generation plants were to be built, the construction of new generation, without transmission upgrades, is not a complete alternative to the proposed line.  (CL&P 18, Initial Pre-filed Test., pp. 35-36; CL&P 30, pp. 2,6-7; CL&P Administrative Notice No. 9, pp. 4-5; Tr. 1/21/03, p. 138; Tr. 1/23/03, p. 202; Tr. 1/16/03, p. 164; Tr. 12/2/02 p. 94-97).

92. There has been a significant amount of turmoil in the deregulated energy marketplace.  A cash and credit crisis has caused the energy trading markets to collapse and has dramatically reduced the number of developers and projects that would be brought to completion. (CL&P 18, Initial Pre-filed Test., pp. 35-36; CL&P 30, pp. 2,6-7; CL&P Administrative Notice No. 9, pp. 4-5; Tr. 1/21/03, p. 138; Tr. 1/23/03, p. 202; Tr. 1/16/03, p. 164; Tr. 12/2/02 p. 94-97).

93.  The current excess supply of generation in New England has made it difficult for developers of generation plants to obtain financing for the construction of new plants. This difficulty in obtaining financing would also hinder the ability of developers to acquire existing plants in Norwalk-Stamford and build new plants on the sites.  ( Tr. 1/22/03, p. 63-64; CL&P 30, p. 2)

Proposed F-1 Transmission Line Route

94. CL&P proposes to construct the new overhead 345-kV line generally along the route of the right-of-way of its existing 115-kV transmission line that presently links Plumtree Substation and Norwalk Substation.  Except for a very short section of line between Peaceable Substation and Ridgefield Junction, the existing 115-kV wood H-frame and steel monopole transmission line structures will be removed.  The new 345-kV line and the 115-kV line would be installed vertically together on steel monopole structures.  (CL&P 1, Vol. I, p. 11; CL&P 18, p. 43)

95. The existing 115-kV transmission line was originally installed in 1940 and the portion from Plumtree to Ridgefield Junction was reconstructed and upgraded in the 1980s.  CL&P’s easement rights that comprise the existing Plumtree-to-Norwalk right-of-way were acquired primarily in the 1930s and 1940s.  (CL&P 18, p. 64; CL&P 11, Response to CFRE-01, Q-CFRE-004, 1/30/02)

96. When originally acquired in the 1930s and 1940s, and when the 115-kV line was partially reconstructed in the 1980s, the right-of-way traversed 146 parcels.  As a result of subdivisions and the need for a wider easement to accommodate the proposed 345/115-kV line, an estimated 186 parcels of land would underlie the proposed right-of-way.  Of these, CL&P estimates that 112 are residential and 26 are public or private open space land.  (CL&P 11, Response to CFRE-01, Q-CFRE-004, 1/30/02)  

97. The alignment of the new 345-kV line along the existing right-of-way will minimize impacts and costs, and will be consistent with a basic facility planning principle, which calls for the siting of linear facilities (such as transmission lines) within or along existing utility corridors.  (CL&P 1, Vol. I, p. 2; CL&P 18, pp. 3, 6)

98. CL&P could move the new 345-kV/reconstructed 115-kV line further to the east approximately 0.5 mile along the eastern perimeter of the Bethel Education Park thereby moving farther away from existing school buildings. CL&P could also shift the right-of-way, or locate a special design structure, or ask for voluntary sale of property to avoid three homes in the Pimpewaug Road area of Wilton. Another option is to re- align the existing 115-kV line from the east side of the Danbury Branch Railroad corridor to the west side of the railroad and inside the "Super 7" right-o-way to avoid two homes in the Arrowhead Road area of Wilton. (CL&P 1, Vol. I, p. 11, Vol. II, Segments 2, 13, and 15;  Tr. 12/4/02 p. 58; Tr. 12/06/02 p. 109-113, 179, 180, 230; Tr. 01/14/03, p. 28-29, 122-124; Tr. 1/29/03, p. 62, 177-178)  

99. There are 36 homes and 10 commercial structures within 100 feet of the centerline of the existing 115-kV Plumtree-to-Norwalk transmission line right-of-way.  (CL&P 9k, Q.014-SPO1; Tr. 12/03/02 p. 205; Tr. 12/06/02 p. 246-247). 

Proposed Transmission Facilities

100. The northern portion of the existing 115-kV transmission line from Plumtree Station to Honey Hill Road in Wilton (consisting of approximately 60% [about 12 miles] of the route) is constructed on wood pole H-frame structures that average 70 feet in height, except for a 2.7-mile stretch of the route in Redding, Weston, and Wilton, where the structures average 57 feet in height.  (CL&P 1, Vol. I, p.11, Figure Nos. 1, 2, 3, and Drawing No. 1, 2; and Vol. II, Segments 1 - 12).

101. The southern portion of the existing 115-kV transmission line (from Honey Hill Road to Norwalk Substation) is constructed mostly on lattice steel towers averaging 70 feet in height, and some monopoles averaging 100 feet in height.  A 27.6-kV electric distribution line also is located on these poles; this line was built for 27.6-kV operation, but now operates at this voltage only between Norwalk Substation and Wilton Substation. Between Wilton Substation and Honey Hill Road, the line operates as part of a 13.8-kV circuit.  Along the southernmost 3.8 miles of the route (i.e., south of Norwalk Junction, in southern Wilton and Norwalk), the Plumtree-Norwalk 115-kV line parallels a second set of lattice steel towers and metal poles, which support two other 115-kV lines from Norwalk to Devon.  (CL&P 1, Vol. I, Drawings 3-8 and Exs. 1 and 2; CL&P 18, pp. 43, 44)

102. To accommodate the new 345-kV line and the reconstructed 115-kV line between Plumtree Substation and Norwalk Substation, the existing 115-kV structures (H-frames, steel towers) will be removed and new steel monopole structures would be installed.  These structures will range in height from 110 – 150 feet above ground, with an average height of 130 feet.  (CL&P 1, Vol. I, p. 43)

103. The configuration of the 345/115-kV lines vertically on steel monopoles will keep additional right-of-way requirements to a minimum.  (CL&P 1, Vol. I, p. 44)

104. The existing 115-kV transmission line right-of-way, where it is defined, varies in width from 80 to 150 feet. The proposed project will require a right-of-way width of 125 feet between Plumtree Substation and Norwalk Junction.  In areas where the existing right-of-way is less than 125 feet, or where CL&P presently has only pole-line rights, additional right-of-way will be acquired.  (CL&P 1,Vol. I, p.2, CL&P. 18, pp. 3, 44)  

105. The proposed 125-foot right-of-way width for a line using the 345/115-kV steel pole structures is derived from Northeast Utilities Design and Application Standard TRM 22, “Spacing of Transmission Lines on Rights-of-Way”.  (CL&P 6a, Q. 7)

106. Overall, CL&P will have to acquire an estimated 160 additional acres of right-of-way for the project.  Of this, vegetation on approximately 90 acres would have to be selectively cleared – that is, cut so as to remove trees and shrubs that would interfere with the construction of the line.  (CL&P 1, Vol. I., p. 14; Tr. 12/03/02, p. 11)

107. Approximately 114 acres of the 160 acres that CL&P will acquire are accounted for by CL&P’s plan to acquire a full 125 foot wide easement along 7.5 miles of the right-of-way corridor where they presently hold only “pole rights” – that is, rights to maintain poles in designated locations, but no easement of defined width.  Because much of the 114-acre area to be acquired has already been cleared, only 37 acres of clearing will be required along these 7.5 miles.  (, Tr. 12/6/02 p. 185; CL&P 11, Responses to CFRE-01, Q-CFRE-002, Attachment 2)

108. The line configurations on the existing 115-kV right-of-way compared to CL&P’s proposed F-1 345/115-kV project are summarized in the following table, by project segment:

Transmission Line Segment

(Town)
Approx. Mileage


Existing 115-kV Configuration and Typical Right-of-Way Width
Proposed F-1 345-kV/ Reconstructed 115-kV Configuration and Typical Right-of-Way Width


Plumtree Substation – Ridgefield Junction

(Bethel, Redding)


    9.1
Structures = Wood pole H-frame structures, average 70 feet tall

Existing Right-of-Way = 80 feet
Proposal = Remove existing 115-kV wood poles, install steel monopoles for 345-kV/ 115-kV, average 130 feet tall

Proposed Right-of-Way = 125 feet.  Additional 25 feet subject to selective clearing.  

(Figure No. 1)



Ridgefield Junction- Peaceable Substation

(Redding)
0.2
Structures = Steel poles, approximately 100 feet tall

Existing Right-of-Way = 150 feet
Proposal = Existing 115-kV steelpoles remain, install steel monopoles for 345-kV, average 130 feet tall

Proposed Right-of-Way = 150 feet. Selective clearing, if needed.  

(Figure No. 2)

– Honey Hill Road

(Redding, Weston, Wilton)
     2.7
Structures = Wood pole H-frame structures, average 57 feet tall

Existing Right-of-Way =  80 feet
Proposal = Remove existing 115-kV wood poles, install steel monopoles for 345-kV/ 115-kV, average 130 feet tall

Proposed Right-of-Way = 125 feet.  Additional 25 feet subject to selective clearing.

(Figure No. 3)



Honey Hill Road to Norwalk Junction

(Wilton)


    4.3
Structures = Lattice steel towers, average 71 feet tall, which support both the 115-kV line and a 27.6-kV distribution line

Existing Right-of-Way = 80 feet, adjacent to and east of ConnDOT Danbury Branch railroad corridor


Proposal = Remove existing 115-kV and 27.6-kV lattice steel towers, install steel monopole for 345/115-kV, average 130 feet tall.  Relocate 27.6-kV distribution line (principally to be reconstructed along Route 7 north of the Merritt Parkway).

Proposed Right-of-Way = 95 feet.   Additional 15 feet subject of selective clearing. When route departs from the railroad Pimpewaug Road, proposed right-of-way = 125 feet.)

(Figure No. 4)



Norwalk Junction to Kent Road

(Wilton)


      0.8
Structures = Two sets of lattice steel towers, about 71 feet tall, which support three 115-kV lines and the 27.6-kV distribution line.  

Existing Right-of-Way = 80 feet, adjacent to and east of ConnDOT Danbury Branch railroad corridor


Proposal = Remove two lines of existing lattice steel towers, install steel monopoles for 345-kV/ 115-kV, average 130 feet tall.  Install steel or wood poles, one for each of the other existing 115-kV circuits.  Relocate the 27.6-kV distribution line (principally to be reconstructed along Route 7 north of the Merritt Parkway).

Proposed Right-of-Way = 120 feet.  About 40 additional feet subject to clearing.   

(Figure No. 5)



Kent Road to Grist Mill Road


0.8
Structures = Two sets of lattice steel towers, average 71-72 feet tall, which support three 115-kV lines and the 27.6-kV distribution line

Existing Right-of-Way = 100 feet, adjacent to and west of ConnDOT Danbury Branch railroad corridor


Proposal = Remove a line of existing lattice steel towers that presently support the 115-kV/26.7-kV circuits.  Install steel monopoles for 345-kV/ 115-kV, approx. 130 feet tall.  Relocate the 27.6-kV distribution line (principally to be reconstructed along Route 7 north of the Merritt Parkway).

Proposed Right-of-Way = 130 feet.  About 30 additional feet subject to selective clearing. 

(Figure No. 6)

Grist Mill Road to Perry Avenue


1.45
Structures = Two sets of steel poles, average 100 feet tall, which support three 115-kV lines and one 27.6-kV line

Existing Right-of-Way = 150 feet


Proposal = Remove the easterly line of steel poles that presently supports two of the existing 115-kV circuits.  Install new single-circuit steel poles, averaging 100 feet tall for one of these 115-kV circuits; Install steel monopoles for 345-kV/ 115-kV, average 130 feet tall; modify the other line of 115-kV poles (remove east arms)

Proposed Right-of-Way = 150 feet.  No additional right-of-way width required

(Figure No. 7)

Perry Avenue to Norwalk Substation


0.5
Structures = One set of lattice steel towers, less than 80 feet tall, which support three 115-kV transmission lines and a 26.7-kV distribution line

Existing Right-of-Way = 80 feet


Proposal = Remove lattice steel towers.  Install steel monopoles for 345/115-kV, average 130 feet tall.  Install new steel poles, approx. 80 feet tall for the other two 115-kV circuits.

Proposed Right-of-Way = 140 feet.  About 60 feet of new right-of-way subject to selective clearing. 

(Figure No. 8)



(CL&P 1, Vol. I, Figures 1-8, Vol. I, pp. 11-12, Vol. II; CL&P 18, pp. 43, 44; CL&P 30, p. 16)

109. CL&P would refine the placement of structures within the right-of-way of the Development and Management (D&M) Plan to reduce impacts, including impacts to landowners.  (Tr. 12/03/02 pp. 160-161)

Initial and Design Voltages, Capacities, and Conductor Sizes/Clearances for F-1

110. The new circuit will be designed for nominal 345-kV operation and the rebuilt 115-kV line will be designed for nominal 115-kV operation.  (CL&P 1, Vol. I, p. 13)

111. The new 345-kV circuit will consist of three phases, each of which will consist of a bundle of two 1,590,000 circular mil (1590-kcmil) aluminum conductors with steel reinforcement (ACSR).  The 115-kV line will be reconstructed with a single conductor per phase of 1272-kcmil ACSR (approximately 300-MVA summer capacity).  Each circuit will be protected by a ½- to 5/8- inch diameter overhead lightning shield wire, one of which will contain optical glass fibers for communications purposes. (CL&P 1, Vol. I, pp. 11, 13)

112. The 1590-kcmil ACSR conductors (2,040-MVA summer capacity) proposed for the 345-kV line are larger than conductors used on other CL&P 345-kV transmission lines.  This conductor will yield lower audible noise and radio noise levels at the edge of the transmission line right-of-way.  (CL&P 1, Vol. I, p. 13)

113. At a 130-foot-tall steel monopole structure, the vertical clearance between the bottom phase of a 345-kV conductor and the ground surface will be approximately 64 feet.  (Tr. 12/06/02 p. 207-208)  A 29-foot minimum midspan clearance of 345-kV line conductors to ground is required with the conductors sagging at their maximum allowed conductor operating temperature.  (CL&P 9o)

Alternative Technologies and Routes of F-2 and F-3

114. CL&P investigated various alternative routes, facilities, and technologies for the project.  These included use of existing and new rights-of-way for overhead and underground alignment options; alternative structure and right-of-way configurations; alternative underground cable technologies; and combinations of both overhead and underground facilities.  (CL&P 1, application Vol. I, pp. 18-30, 44-51, Appendix 3, Vol. I Vols. 2 and 3; CL&P 18, pp. 48-62; CL&P 34, CL&P 37)

115. Construction and operation of a 345-kV transmission line (either overhead or underground) on a new right-of-way between Bethel and Norwalk was deemed not feasible based on environmental, engineering, and easement acquisition factors.  The use of existing railroad, and pipeline corridors for a new overhead or underground transmission line would also be not practical for similar reasons.  (CL&P 1, Vol. I, pp. 44-45, Appendix 2, p. 2; CL&P 18, pp. 48, 49, 53, and 54)

116. Both overhead and underground cable installations were considered along this existing corridor. The existing 115-kV corridor is suitable for an expansion for an overhead transmission line; however, it is not suitable for an underground cable installation. The right-of-way traverses areas of steep slopes, wetlands, rock outcroppings, and other environmental resources that the overhead 115-kV line currently spans.  The underground cable would have to be trenched through these resources including a permanent longitudinal access road for maintenance and access to splice vaults. Costs for an underground transmission line are greater than an overhead line. (CL&P 1, Vol. 1, Appendix 3, pp. 1, 2; CL&P 18, pp. 50, 53 – 54; Council Administrative Notice No. 20)

117. Alignment of the 345-kV overhead facility along the existing 115-kV route will require less vegetation clearing and is consistent with the established use of the corridor for electric power transmission.  The use of the 115-kV right-of-way also is consistent with Federal Energy Regulatory Commission guidelines for the protection of natural, historic, scenic, and recreational resources, which specify that existing rights-of-way should be given priority for the location of additional transmission facilities.  (CL&P 1, Vol. I, p. 45; CL&P 18, p. 50; Council Administrative Notice No. 8)

118. CL&P’s preferred alignment, which is designated as Alternative F-1, involves the combination of 345-kV and 115-kV facilities on steel monopoles, averaging 130 feet in height, in vertical configurations on each side of the monopoles.  This alternative will require the expansion of the existing 20.1-mile right-of-way by a total of approximately 160 acres, of which approximately 90 will be selectively cleared.  (CL&P 1, Vol. I, pp. 10-18, 51, Vol. II maps; CL&P 18, p. 50; CL&P 34)

119. Approximately 114 acres of the 160 acres to be acquired are accounted for by CL&P’s plan to obtain a full 125 foot wide easement along 7.5 miles of the right-of-way corridor where they presently hold “pole rights” – that is, rights to maintain poles in designated locations, but no easement of defined width.  Clearing will be required on 37 of these 114 acres.  (Tr. 12/6/02 p. 185; CL&P 11, Responses to CFRE01, Q-CFRE-002, Attachment 2)

120. CL&P pledged to work with the Council and municipalities to address areas where existing land uses or potential environmental issues pose difficulties by seeking to find the best possible route alignment and structure placement.  (CL&P 1, Vol. I, p. 45)

121. Life Cycle Cost Studies for Overhead and Underground Transmission Lines, March 1996 and the Update of Life-Cycle Cost Studies for Overhead and Underground Transmission Lines - 1996, May 2001 found a general perception that underground electric transmission lines result in fewer overall environmental impacts (perhaps based on a public viewpoint of “out of sight, lesser impact”); this is not the case during the construction phase of underground installation.  (Council Administrative Notice No. 14, p. C-51)  

122. Along the proposed overhead transmission line route, CL&P evaluated various options for balancing tower height (recognizing that taller structures will be cost-effective but more visible) against right-of-way width (recognizing that limiting the amount of land required for the project will minimize potential environmental impacts and property owner conflicts), while factoring in the need to adhere to conductor spacing, line clearance standards, and safety codes.  Alternative structure configurations considered included the steel monopole combined 345/115-kV configuration; 345-kV delta steel pole configuration; 345-kV vertical steel pole configuration; and 345-kV H-frame wood pole configuration.  (CL&P 1, Vol. I, pp. 46-47, Figures 9-11; CL&P 18, pp. 50-52; CL&P 37, at Figures C-F Mix and Match Filing) 

123. The proposed line would be in compliance with the National Electrical Safety Code. (CL&P 1, Vol. I, p.52; Tr. 12/06/02 p. 123)

Underground Cable Technologies

124. CL&P conducted comprehensive evaluations of underground cable technologies and routing as part of the alternative evaluation.  CL&P examined the status of AC high voltage underground electric transmission line technology, and retained cable consulting experts to assess the viability of undergrounding options for both the 345-kV and 115-kV facilities, taking into consideration factors such as reliability and extent of successful cable operations elsewhere in the world.  (CL&P 1, Vol. I at Appendices 2 and 3; CL&P 18, p. 52; CL&P6c, 1-17, Reports Concerning Underground Cable Technology, particularly including no. 17: “Cable Consulting International Ltd., “A Review of 200 kV and Above XLPE Cable Systems in Commercial Operation through the World”, December 22, 2001). 

125. Underground transmission lines can be very reliable with proper selection of the specific technology, proper construction methods and attention to necessary operation and maintenance procedures.  Underground transmission line lengths of less than 5 to 10 miles are most common in worldwide applications.  Longer lengths are unusual and often present system and reliability concerns. For some commercially available underground cable technologies, there is very little worldwide operating experience at 345-kV and higher transmission voltages.  (CL&P 1, Appendix 2, p. 1)

126. The principal underground cable technologies evaluated for the project included high-pressure fluid filled (HPFF); self-contained fluid-filled (SCFF); and cross-link polyethylene (XLPE). (CL&P 1, Vol.1, Appendix 2, pp. 3 – 7, Appendix 3; CL&P 38)

127. Another cable technology is a high-pressure gas filled system that is not used at voltages above 138 kV, because of their relatively low electrical strength, and compressed gas-insulated systems are used only for short tie lines.  (CL&P 1, Vol.1, Appendix 2, pp. 3 – 7, Appendix 3; CL&P 38)

128. SCFF was not a preferred option for either the 115- or 345-kV underground cable because it is rarely used in land-based transmission lines in North America; would be used in a direct-buried installation, which requires long lengths of open trench and associated traffic disruption; and is being technologically replaced worldwide by XLPE cable.  The relatively small North American experience with SCFF cable, and lack of domestic manufacturers, would make it difficult to obtain qualified personnel needed for installation and especially to make timely repairs for leaks or other problems.  Direct burial of the cables (as opposed to placing them in conduit) which is preferred for SCFF, would greatly increase the disruption to public roads caused during construction because direct burial would require the use of open trenches approximately 1800-2000 feet long. (CL&P 1, Vol. I, Appendix 3, p. 4; CL&P 18, p. 57; CL&P 30, p. 18;  Tr. 1/29/03, p. 157-164)

129. As of 2001, ten known cases of XLPE cable systems operating between 220-kV and 500-kV and installed in the last five years have experienced failures.  These systems operate in Japan, Germany, Spain, Singapore, and the United Kingdom.  (CL&P 6c, 17)

130. XLPE cables' limited and uncertain operational history at 345 kV and higher voltages caused CL&P to determined that pipe-type HPFF cable systems would be more appropriate for underground segments of a hybrid line, except perhaps for a short section of about five miles. ( Tr. 1/29/03, p. 155-163; CL&P 38)

131. HPFF is the most common type of transmission cable used in the U.S. and is the only type of cable typically applied above 230 kV in this country.  (CL&P 1, Vol. I, Appendix 3, p.4; Tr. 12/04/02 p. 165, 187, 189; Tr. 1/14/03, p. 14; Tr. 1/29/03, p. 163)

132. HPFF cable systems pose environmental concerns associated with the potential for spills or leaks of the dielectric fluid (typically alkylbenzene) used as an electrical insulator and to transfer heat away from the cable to the pipe in which it is contained. While the insulating fluid used in modern cables is not petroleum based, and has not been designated as a carcinogen or hazardous material, the Connecticut DEP has expressed concerns regarding leaks of such fluid and has required extensive clean-up operations for even small fluid releases.  (CL&P 1, Vol. I, Appendix 2, p. 5; Tr. 1/14/03, p. 135, 136, 139, 140; Tr. 12/04/02 p. 29, 30; Tr. 1/1403, p. 108, 109).  For a two-cable HPFF system along the entire 21.6-mile transmission line route, approximately 500,000 gallons of dielectric fluid would be required.  (CL&P 18, p. 58)

133. Properly built and maintained transmission systems are reliable whether placed overhead or underground.  However, these two systems are diametrically opposed when dealing with repairs of faults.  While overhead lines are susceptible to interruptions from external forces, the problems are easier to find and repair (on the order of hours) versus underground lines that are less susceptible to external forces but problems take longer to find, and repair (on order of weeks). The shorter time to return an overhead transmission line to service lowers the risk of a multiple contingency outage events. (CL&P 18, p. 57; CL&P 1, Vol. I, Appendix 2, pp. 1,2; Appendix 3, p. 21; Tr. 1/14/03, p. 108; Tr. 1/29/03, p. 157, 173; , Tr. 12/4/02 p. 41; Tr. 12/4/02 p. 182)  

134. Pipe-type or duct-type cable systems are susceptible to cables sliding inside the pipe or duct due to changing terrain profiles and/or expansion and contraction episodes caused by changing current loadings. (CL&P 6e, No. 17)

135. Underground lines require greater charging currents than overhead lines; either system generators or shunt reactors must supply these currents. (CL&P 1, Vol. I, Appendix 2, p. 2)

136. Depending upon line length and system conditions at each end of the line, shunt reactors may be required to absorb the megavars generated by the cables.  This is generally not necessary for lines less than a few miles long. (CL&P , Vol. 1, Appendix 3, p. 10)

137. A 345-kV XLPE cable generates about 10 megavar per circuit mile.  A 345-kV HPFF cable generates about 18 megavar per circuit mile. (CL&P 1, Application, v. 1 Appendix 3, at 10 and 21; Tr. 5/12/03, p.50; Tr. 5/21/03, p. 57)

138. Charging currents generate ohmic losses, just as real currents do.  Since charging current is generated in each foot of cable, the problem becomes more acute as the line length increases.  Reduction in cable ampacity is small for shorter lines, but it can be significant for longer lines.  Ampacities on a 345-kV cable are much lower than ampacities on a 345-kV overhead line because heat transfer to the atmosphere is impeded by a cable’s electrical insulation and the other materials between a buried cable and the surrounding earth. (CL&P 1, Vol. I, v. 1, Appendix 3, at 10)

139. Two HPFF cable circuits (each containing three conductors) in parallel would be required to achieve a 1,200-MVA thermal capacity (2,000 amperes at 345 kV), as compared to the single overhead 345-kV line’s thermal capacity of over 2,000 MVA. (CL&P 1, Vol. I Appendix 3, p. 21).

140. In contrast to the very limited operational history for longer 345-kV underground cables, XLPE has become the standard for 115-kV installations in both the U.S. and worldwide and is considered as reliable as HPFF.  (CL&P 1, Vol. I, Appendix 3, p. 22; Tr. 1/29/03, p. 164)  

141. CL&P has determined that XLPE cable would be suitable for the 115-kV installation, as contemplated in Alternative F-2, because of the proven cable technology at 115-kV and because voltage stresses on the 115-kV cable insulation are significantly less than those on 345-kV cable insulation, lowering the risk of a failure.  ( Tr. 1/29/03, p. 164)

142. Four issues must be considered when evaluating how an EHV cable system would be designed and operated within a transmission system grid. These are as follows:

· Transient system overvoltage following switching under conditions during which the transmission line is being energized or de-energized;

· Steady-state system overvoltages after contingencies like the loss of local generation, another transmission line or the line itself;

· Switching transients that occur less than a second after energization of the line ; and

· Harmonic distortion within a line that affects power quality.

(CL&P 42, pp. 16-18; Tr. 05/12/03, pp.39-40)

143. CL&P conducted internal load flow studies of transient and steady-state overvoltages. The combined 345-kV HPFF and XLPE cables and the 11.2 miles of underground cable sections require a very high capacitive charge for operation that could produce overvoltage violations under certain conditions.  However, to operate Configuration X effectively, the total capacitive charge should not exceed 450 megavars. Configuration X would require 454 megavars, which would not be detrimental to operations of the system. (CL&P 42, p. 19; Tr. 5/12/03, pg. 56; Tr. 05/21/03 pp. 213-218)

144. Adding 0.6 miles of XLPE cable between Whittlesey Dr. and Plumtree Substation would add 12 megavars of capacitance to a system that is at its maximum; however, CL&P could operate the total underground system at 466 megavars. (Tr. 05/21/03 pp. 213-218; Tr. 5/12/03, pp. 260-262)

145. CL&P has not filed Configuration X with ISO-NE, pursuant to section 18.4 of the Restated NEPOOL Agreement, for a transmission interconnection. However, ISO-NE is on a working group that is modeling Configuration X to determine stability, reliability, and operating characteristics within the NEPOOL system. Internal studies of Configuration X show no adverse impacts to the transmission grid.  (CL&P 42 pp. 15-19; Tr. 5/13/03, pp. 257-258)

Mix and Match Configurations

146. Transmission lines can be constructed with both overhead and underground segments. (Tr. 12/04/02 p. 159-163)

147. Factors to be considered in evaluating a mixed underground and overhead cable transmission line include:

· A transition (termination) station would be required at each end of each underground section.  This station would include a dead-end structure, pothead stands, potheads and surge arresters, and possibly other components.  HPFF terminator stations would have to include pressurizing plants for the insulating fluid, which is pressurized to 200 psig in the HPFF pipes. 

· Because of the high cost of transition stations, the per-foot cost for short underground sections is significantly higher than for longer underground sections. 

· For XLPE cable, the reliability problems that have occurred in existing lines have been predominantly, but not exclusively, in termination stations and splices. 

· The porcelain insulators used for potheads are sometimes targets for vandals and some utilities have placed rock shields around them.

· The transition stations may pose aesthetic concerns. 

· The number of underground sections in a line must be limited because of technical issues.  A line should not be designed to “porpoise” frequently from overhead to underground and back.  This is primarily because such a design exposes the line to a high risk of damage due to overvoltages caused by “reflections,” as transient surge voltages travel back and forth between the different systems, with different impedance characteristics, at the speed of light in the event of a lightning strikes and switching events on the network. 

· Cable systems that typically use a cross-bonded sheath, like XLPE, are vulnerable to damage from unwanted fault currents flowing on the cable sheath, unless they can be terminated at one end to a strong ground grid, such as is found at a substation. 

· Two different underground technologies may not be used in sequence, spliced together.  However, two such different technologies may be used in different segments of a line. 

· Different cable types have different advantages when used as segments of “hybrid” overhead and underground line.  Thus, for instance, HPFF cable is not well suited for steep grades. Since XLPE contains no fluid, it should be considered for installation in locations near sensitive water resources but its reliability issues would make it imprudent to installing more than a about five mile segment in this 20 mile; and it should preferably be installed in a configuration in which one end is terminated at a substation. (CL&P 1, Vol. I, Appendix 3, pp. 20, 21; CL&P 18, p. 58; Tr. 1/15/03, p. 136, 186;Tr. 12/04/02 pp. 159-162 and 168; Tr. 1/29/03, pp. 30-31, and 130-131; Tr. 1/14/03, p. 91). 

148. Fault rates for three-phase 345-kV cable expressed as number of events per year, per 100 miles of single phase cables are as follows:

Cable Installation Type
Electric Fault

SCFF embedded
0

HPFF in steel pipe
0.5

                                            }Optimistic
2

XLPE in duct                    }Realistic
4

                                              } Worst case
12

Configuration X
4.5

(CL&P 38; Tr. 5/21/03, pp. 161-165)

149. The following table summarizes the principal characteristics of the 18 configurations, including CL&P’s preferred F-1 project, original alternatives, and the configurations identified during Council proceedings, referred to “mix and match” configurations.

Summary of Alternative Routes:  Plumtree Substation to Norwalk Substation

Route
Summary Description
Total Length

(Miles)

New Overhead Components
Underground Components
Capital Cost

million (2002)

Comments




Length

(miles)
Right-of-Way (where new line is the only line)
Pole Type and Height
Length

(miles)
Terminator Stations


Type of Cable



1.  F-1 (a)
Combined 345/115-kV overhead
20.1
20.1
Width =125’ 

New ROW required = 160 acres3

New ROW clearing = 90 acres


Steel monopole, vertical config.: ave. ht. = 130’


N/A
N/A
N/A
$124
CL&P’s preferred route option minimizes cost and limits the amount of additional land to be acquired and cleared.

2.  F-2 (H/D)

(b)
345-kV OH with H-frame structures between Plumtree S/S and Mather Street (13 miles) and steel monopole delta configured structures for about 8 miles between Mather Street and Norwalk S/S; 115-kV UG in roads
42.7

20.1
Width = 135’ (steel pole delta); 150’ (H-frame)

New ROW required = 190 – 220 acres

New ROW clearing = 110 – 140 acres 


Steel monopole, delta config.:  ave. ht. = 108’

H-frame:  ave. ht. = 90


22.6
At Plumtree, Peaceable  and Norwalk S/Ss, 115 kV
XLPE
$182
H-frame structures would be used along the northern portion of the 345-kV route to minimize visibility.  The ROW along the southern portion of the route cannot reasonably be made wide enough to permit the use of H-frames for the 345-kV line.

New facilities would be required within the fenceline at Peaceable Substation to add UG terminals to the existing 115-kV OH line positions.

3.  F-2 (D)

(b)
345-kV OH with steel monopole delta configured structures along entire route; 115-kV UG in roads
42.7

20.1
Width = 135’

New ROW required =190 acres

New ROW clearing = 110 acres


Steel monopole, vertical config.: ave. ht. = 108’


22.6
At Plumtree, Peaceable and Norwalk S/Ss, 115 kV
XLPE
$182
Compared to the use of H-frame structures [F-2 (H/D)], steel monopoles with circuits in a delta configuration will reduce the width of the right-of-way required, but pole heights will be taller and thus comparatively more visible.

New facilities would be required within the fence line at Peaceable Substation to add UG terminals to the existing 115-kV OH line positions



4.  F-3

(c)
345-kV UG in roads; 115-kV transmission line as is
21.6
N/A
N/A
N/A
21.6
At Plumtree and Norwalk S/Ss.  Length of 345-kV requires shunt reactors at terminator sites.


HPFF in steel pipe, or XLPE in ducts, two sets of 3-phase cable
$177

(XLPE)

$167 (HPFF)

Reliability and operational issues pose concerns with this length of 345-kV UG line, especially for immature XLPE technology.  The UG route will not be located in the Town of Weston.  



5.  K-1

(d)
345-kV UG and 115-kV as existing between Plumtree S/S and Norwalk Junction; 345/115-kV combined between Norwalk Junction and Norwalk S/S


21.6
3.8 
Existing ROW for 115-kV;  variable; mostly 125’ wide for combined 345/115-kV ROW

New ROW required = approx. 30 acres, all south of Norwalk Junction


For 345/115-kV, steel monopole, vertical config.: ave. ht. = 130’

Existing 115-kV “as is”


17.8
At Plumtree Substation and near Norwalk Junction; .  Length of 345-kV requires shunt reactors at terminator site.


HPFF in steel pipe, two sets of 3-phase cables 
$183
UG in Route 7 bypasses Pimpewaug Road area of Wilton; eliminates need for  potential takings of residences along this road.  Eliminating need for potential takings of two residences on Arrowhead road requires new ROW to west of RR tracks.

Issue of reliability of 345-kV UG technology; UG construction impacts

6.  T-1

(e)
345/115-kV combined OH from Plumtree to Peaceable S/S; between Peaceable S/S and Norwalk S/S, existing 115-kV line remains and 345-kV UG
21.3
9.3 
Existing ROW for 115-kV; 

125’ wide for combined 345/115-kV ROW 

New ROW required = approx. 84 acres, all north of Peaceable S/S


For 345/115-kV, steel monopole, vertical config.: ave. ht. = 130’

Existing 115-kV “as is”


11.3
At Peaceable and Norwalk S/S; transition.  Length of 345-kV requires shunt reactors at terminator site.


HPFF
$158
UG 345-kV south of Peaceable S/S eliminates potential takings of residences in Wilton and places 345-kV line UG in vicinity of Wilton historic districts.

Issue of reliability of 345-kV UG technology; UG construction impacts

7. T-2 

(e)
Between Plumtree S/S and Peaceable S/S, 345-kV on steel monopoles and 115-kV removed and placed UG.

Between Peaceable S/S and Norwalk S/S, 345-kV UG and 115-kV as is


32.7
9.3 345-kV


Width = 135’ for 345-kV between Plumtree and Peaceable S/S 

New ROW required:  91 acres between Plumtree and Peaceable S/S (14 more acres than Alternative F-1 along this segment)


Steel monopole, delta configuration; ave. ht. = 108’
11.4 mi. 115-kV

11.3 mi. 345-kV

(22.7 total)
At Peaceable and Norwalk S/S;  Length of 345-kV requires shunt reactors at terminator site.


HPFF
$188
Wider ROW along northern portion of route through Bethel and Redding

UG 345-kV south of Peaceable S/S eliminates potential takings of residences in Wilton and places 345-kV line UG in vicinity of Wilton historic districts

Issue of reliability of 345-kV UG technology; UG construction impacts

8.  T-3

(e)
Same as for T-2, except for design of 345-kV on H-frame structures rather than steel monopole delta configuration between Plumtree S/S and Peaceable S/S
Same as T-2
Same as T-2
Width = 150’ for 345-kV between Plumtree and Peaceable S/S 

New ROW required:  114 acres between Plumtree and Peaceable S/S (38 more acres than Alternative F-1 along this segment)
H-frame poles; ave. ht. = 90’
Same as T-2
Same as T-2
Same as T-2
$187
Same as for T-2, except wider ROW to accommodate H-frames will require more clearing.  Structures will be lower, however.

9.  I-1 (f)


Same as F-1, except for 4.5 mile stretch in Wilton (Mather Street to Norwalk Junction), where 115-kV will be as is and 345-kV will be UG
20.3
15.8
Width = 125’

New ROW required:  127 acres  (33 acres fewer than F-1)


Steel monopoles, vertical configuration; ave ht. = 130’
4.5
 Near Mather Street and Norwalk Junction; r Length does not require shunt reactors, but HPFF requires pressurizing plant


XLPE or HPFF
$139
UG impacts in Wilton for 4.5 miles during construction

Issue of reliability of 345-kV UG technology

No visual change through historic districts, as 115-kV will remain OH

UG in Route 7 bypasses Pimpewaug Road area of Wilton; eliminates potential takings of residences along this road. Eliminating need for potential takings of two residences on Arrowhead road requires new ROW to west of RR tracks.



10.  I-2(f)

34.4
12 mi. (345-kV)

3.8 miles (345/115-kV comb.)
Width = 150’ (H-frame), 125’ steel monopole vertical config.

New ROW required = 175 acres (15 more than F-1)


H-frame poles between Plumtree S/S and Mather Street: ave. ht. = 90’

Steel monopoles vertical config, Norwalk Junction – Norwalk S/S ave. 

ht. = 130’
14.1 mi. 115-kV

4.5  mi. 345-kV

(18.6 total)
Near Mather Street and Norwalk Junction for 345-kV; at Plumtree and Peaceable Substations for 115 kV  


XLPE for 115kV 

XLPE or HPFF for 345kV
$173
Same as for I-1, except substantially greater impacts associated with UG 115-kV along northern portion of route.

Shorter 345-kV OH  poles along northern portion of the route, but wider ROW required



11.  I-3 (f)
Same as for I-2, except that 345-kV OH line between Plumtree S/S and Mather Street would be a steel pole delta configuration
Same as for I-2
Same as I-2
Width =  135’ steel monopole delta config.

New ROW required = 145 acres (15 fewer than F-1)


Steel monopoles delta config. between Plumtree S/S and Mather Street: ave. ht. = 108’

Otherwise same as I-2


Same as for I-2
Same as for I-2
Same as for I-2
$176
Same as for I-2, except less additional ROW will be required along northern portion of route using delta steel pole configuration

12.  I-4 (f)
Along the northern 1.5 – 2.1 miles of the route (to Route 58), both the 115-kV and the 345-kV would be UG.  Between Route 58 and Mather Street, the 115-kV would remain “as is” and the 345-kV would be constructed on H-frames.  South of Mather Street, the 115-kV and 345-kV would be the same as for I-1 through I-3 


21.8 to 22.4
9.9 to 10.5 miles 345-kV H frame

3.8 miles 345/115-kV comb.

(13.7  to 14.3 total)


Width = 190’ for combined existing 115-kV and separate 345-kV H-frame

Width = 125’ for combined 115-kV/345-kV portion

New ROW required = 196 acres (36acres more than F-1).  Between Route 58 and Mather Street, 85 additional acres would be required compared to F-1.
Existing 115-kV

H-frame ave. ht. = 90’

Steel monopoles vertical config, Norwalk Junction – Norwalk S/S ave. ht. = 130’
1.5-2.1 miles for 115-kV

6.0-6.6 miles for 345-kV

(8.7 miles max)


Near Route 302/58, Mather Street, and Norwalk Junction r  


XLPE for 115kV 

XLPE or HPFF for 345kV
$158
UG of 115- and 345-kV from Plumtree S/S to Route 58 would eliminate existing OH crossing at Bethel Education Park.  UG cables would use opposite sides of common streets.

Substantially wider ROW for OH 345-kV H-frame and existing 115-kV H-frame in Bethel and Redding would result in the potential taking of 15 homes; such conflicts would be locally avoided using vertical steel poles (i.e., F-1).  Similarly greater impacts on vegetation and wildife, wetlands, and cultural resources as a result of wider ROW.

Like I-1 through I-3, south of Mather Street, alternative would eliminate potential for residential takings along Pimpewaug Road.  Visual environment through Wilton historic areas would remain largely the same as 115-kV would remain.  Eliminating need for potential takings of two residences on Arrowhead road requires new ROW to west of RR tracks.

 

13.  I-5 (f)
115-kV all UG.  345-kV same as for I-4 except that southernmost part of line (Norwalk Junction to Norwalk S/S) is steel pole delta configuration
42.3 to 42.9
9.9 to  10.5 miles 345-kV H frame

3.8 miles 345-kV steel pole delta config.

(13.7 to 14.3 total)


Width = 150’ for combined existing 345-kV H-frame

Width = 135’ for 345-kV steel pole delta config.

New ROW required = 164 acres (4 acres more than F-1).  
H-frame ave. ht. = 90’

Steel poles delta config, Norwalk Junction – Norwalk S/S ave. ht. = 108’
22.6 miles 115-kV 

6.0-6.6 miles UG 345-kV


Same as I-4
XLPE for 115-kV 

XLPE or HPFF for 345-kV
$209
Similar to I-4, except substantially higher cost and greater UG construction impacts.

UG 115- and 345-kV lines would have to use opposite sides of Route 7 between Norwalk Junction and Mather Street.  May not be feasible.  

Compared to I-4, this alternative would reduce the required width along the northern portion of the existing ROW by removing the 115-kV and reconstructing it UG



14.  G-1 (g)
115-kV all UG.  345-kV all steel pole delta configuration, except for constrained  steel pole vertical between Mather Street and Norwalk Junction
44.2
21.6
Width = 135’ for 345-kV steel pole delta config

Width = 80’ for constrained 345-kV steel pole vertical config

New ROW required = 160 acres (same as F-1).  
Steel poles delta config, ave. ht. = 108’; steel poles vertical config, ave. ht. = 125’
22.6 miles 115-kV 


N/A
XLPE for 115-kV 


$173
Pole configuration for 345-kV increases ROW width by 10’ along northern portion of line (involving 30 additional acres), but decreases ROW needed in Wilton area by 30 acres.

Potential structure takings in Wilton are all avoided by pole design or minor route adjustments

Significant UG construction impacts associated with 115-kV realignment



15.  G-2 (g)
Same as G-1 except that H-frame poles used on northern portion of 345-kV line (Plumtree S/S to Mather Street)


44.2
21.6
Width = 150’ for 345-kV H-frame

Width = 80’ for constrained 345-kV steel pole vertical config

Width = 135’ for 345-kV steel pole delta config

New ROW required = 176 acres (16 acres more than F-1).  


H-frame ave. ht. = 90’; steel poles delta config, ave. ht. = 108’; steel poles vertical config, ave. ht. = 125’
Same as G-1
Same as G-1
Same as G-1
$164
Same impacts as G-1, except those uses of H-frames involve the use of lower structures but require more ROW.  

16.  G-3 (g)
115-kV all UG, 345-kV all steel pole, constrained vertical configuration
44.2
21.6
Width = 80’ for constrained 345-kV steel pole vertical config

New ROW required = 67 acres (93acres less than F-1).  Clearing width reduce from 105’ to 80’, compared to F-1.


Steel poles vertical config, ave. ht. = 125’
Same as G-1
Same as G-1
Same as G-1
$161
Similar to G-1.

Shorter average height of poles (125’) a result of decrease in maximum span length to 520’.  Requires 12% more structures than F-1, including 25% more between Plumtree S/S and Peaceable S/S.  Constrained design requires thicker/stiffer steel poles, and line-post or V-string insulation.

Design leaves less flexibility in locating structures to avoid environmental and cultural resources within ROW.



17.  I-4 Modification (h) 


Variation of I-4 that that would involve extending north the 345-kV UG beyond Mather Street to Peaceable S/S.  The remainder of the 115-kV and the 345-kV would be as detailed in I-4.
23.7
8.2 to 8.8 miles 345-kV H frame

3.8 miles 345/115-kV comb.

(12 to 12.8 total)


Width = 190’ for combined existing 115-kV and separate 345-kV H-frame

  Width = 125’ for combined 115-kV/345-kV portion

  New ROW required = 161 acres.  Between Route 58 and Mather Street, 50 additional acres would be required compared to F-1.
Existing 115-kVH-frame ave. ht. = 70’

Steel monopoles vertical config, Norwalk Junction – Norwalk S/S ave. ht. = 130’
1.5-2.1 miles for 115-kV and 8.6.-9.2 miles for 345-kV


Near Route 302/58, Mather Street, and Norwalk Junction  Longer length of 345 kV may require shunt reactors at terminal sites


XLPE for 115-kV 

XLPE or HPFF for 345-kV
$165
Same as for I-4, except that UG between Peaceable S/S and Mather Street would avoid a residential area in Weston.

18.  D-1 (h)


Modification of I-4 that would involve extending north the 345-kV UG from Mather Street to Route 53, via Routes 7 and 107.  The remainder of the 115-kV and the 345-kV would be as detailed in I-4.  The route thus would include:

Along northern 1.5-2.1 miles of route between Plumtree S/S and Route 302/58, both 345-kV and 115-kV would be UG.

Between Route 302/58 and Norwalk Junction, the 115-kV line would remain as is.  However, the 345-kV line would be as follows:

· OH between Route 302/58 and Route 53.

· UG south along Route 53 (new UG segment) to intersection with Route 107.

· UG along F-3 (Route 107 to Route 7) to Norwalk Junction

345/115-kV between Norwalk Junction and Norwalk S/S.
21.0 to 21.6
6.1-6.7
Width = 190’ for combined existing 115-kV and separate 345-kV H-frame


Existing 115-kV

H-frame ave. ht. = 90’

Steel monopoles vertical config, Norwalk Junction – Norwalk S/S ave. ht. = 130’
1.5-2.1 miles for 115-kV

12.8-13.4 miles UG 345-kV

(see Tr. 1/29, 127-129)


Near Route 302/58, at Route 53, and Norwalk Junction.


HPFF for 345-kV Between Route 58 and Norwalk Junction. XPLE for Bethel 115-kV and 345-kV
NO COST EST.


 UG of 115- and 345-kV from Plumtree S/S to Route 58 would eliminate existing OH crossing at Bethel Education Park.  UG cables would use opposite sides of common streets.

Substantially wider ROW for OH 345-kV H-frame and existing 115-kV H-frame in Bethel and Redding would result in the potential taking of 15 homes; such conflicts would be locally avoided using vertical steel poles (i.e., F-1).  Similarly greater impacts on vegetation wetlands, and cultural resources as a result of wider ROW.

Like I-4, south of Mather Street, alternative would eliminate potential for residential takings along Pimpewaug Road.  Visual environment through Wilton historic areas would remain largely the same as 115-kV would remain.  Eliminating the need for potential takings of two residences on Arrowhead road requires new ROW to west of RR tracks.

Route 53 crossing is unsuitable for siting a HPFF cable system terminating station and the underground HPFF route along Rt. 53 is adjacent to the Saugatuck River as it flows to the Saugatuck Reservoir.



19. Config. X
345/115-kVmonopoles between Plumtree S/S and Whittlesey Rd. (0.6 miles)

345-kV UG from Whittlesey Rd. to Rte. 58/Hoyts Hill Rd. (1.5 miles)

115-kV UG replaces existing OH line from Whittlesey Rd. to north of Rte. 302 (0.6 miles) From Rte. 302 to Rte. 58/Hoyts Hill Rd, the 115-kV would remain as OH (0.8 miles)

345-kV would be constructed on H-frames, displacing existing 115-kV OH line, between Rte. 58/Hoyts Hill Rd. and Gallows Hill Rd. 93.6 miles)

115-kv UG line along Rte. 58, 107 and Gallows Hill Rd. replaces OH line section between Rte. 58/Hoyts Hill Rd and Gallows Hill RD. (6.1 miles)

345/115-kV monopoles between Gallows Hill Rd. and Archers Lane, Redding (1.4 miles). Option to use parallel H-frames in this segment if ROW is expanded to 190 feet.

345-kV UG between Archers Lane and Norwalk Jct., Wilton, constructed along Umpawaug Rd, Rte 107 and Rte 7 (9.6 miles).  The existing 115-kV line would remain as is between these two points.

345/115-kV monopoles from Norwalk Jct. To Norwalk S/S with short UG cable segments.
26.6
9.4
Width = 125' for combined 345kV/115kV portion

Width = 150' for 345-kV H-frame

New ROW required = 80 acres (80 fewer acres than F-1).
Steel monopoles vertical config. Avg. height = 130'

H-frame avg. height = 90'

Existing
6.1 miles for 115kV

11.1 miles for 345kV
For 115kV, transitions are via risers on delta steel poles at Whittlesey Road, north of Rte. 302, Rte.58/Hoyts Hill Rd., and Gallows Hill Rd.

For 345kV XLPE, fenced area transition stations at Whittlesey Road, north of Rte. 302, Rte.58/Hoyts Hill Rd. sites

For 345kV HPFF, fenced area transition stations including fluid pressurizing equipment control building and switchable shunt reactors, at Archers Lane and Norwalk Jct. sites.
XLPE for all 115kV

HPFF for 345kV from Archers Lane to Norwalk Jct., two in parallel

XLPE for 345kV from Whittlesey Road to Rte.58, two in parallel, with two vaults at each splice location
$177 million
UG of both 115kV and 345kV from Whittlesey Rd. to Rte 302/58 would eliminate existing OH through Bethel Education Park. UG cables would follow separate routes.

No changes along ROW from north of Rte. 302 to Rte 58; avoids disturbance to Wolf Pit Brook.

115kV UG and 345kV on H-frames through Bethel and Redding woodlands would keep structure height to near tree level.

At one squeeze point in Bethel, and elsewhere where adjacent landowners prefer, 345kV delta poles would be used in lieu of H-frames.

UG of 345kV would eliminate potential for residential takings. Visual environment through Wilton historic areas would remain largely the same as 115kV.

Umpawaug Rd. is a narrow "scenic" road, and an Archers Lane transition site abuts residential properties.

Eliminating the need for potential takings of two residences on Arrowhead Rd requires new ROW west of Railroad tracks.

Original segment 7 in Norwalk is changes to two rows of poles, one existing, the other a 345kV/115kV monopole line, with 15 foot ROW expansion to the west.

References:

(a) F-1 references:  CL&P 1, Vol. I at 10-18, 51; CL&P 34

(b) F-2 references:  CL&P 1, Vol. I at 19-24, 51; CL&P 18 at 50, 51; CL&P 34

(c) F-3 references:  CL&P 1, Vol. I at 25-30, 51; CL&P 18 at 50, 51; CL&P 34; CL&P 38, Fault and leak incidence projections for cables at 1-3;   Tr. 1/29/03, p. 153-160; CL&P28, CL&P response to Towns-04, Q-26.

(d) K-1 references: CL&P 1, Vol. I at 25-30, 51; CL&P 18 at 50, 51; CL&P 34; CL&P 38, Fault and leak incidence projections for cables at 1-3; Tr. 1/15/03, p. 179; Tr. 1/29/03, p. 153-160.

(e) T-1, T-2, T-3 references: CL&P 1, Vol. I at 25-30, 51; CL&P 18 at 50, 51; CL&P 34; CL&P 38, Fault and leak incidence projections for cables at 1-3; Tr. 1/15/03, p. 179; Tr. 1/29/03, p. 153-160.

(f) I-1 through I-5 references: CL&P 1, Vol. I at 25-30, 51; CL&P 18 at 50, 51; CL&P 34; CL&P 37; CL&P 38, Fault and leak incidence projections for cables at 1-3; Tr. 1/15/03, p. 179; Tr. 1/29/03, p. 153-160.

(g) G-1, G-2, G-3 references: CL&P 1, Vol. I at 25-30, 51; CL&P 18 at 50, 51; CL&P 37; CL&P 38, Fault and leak incidence projections for cables at 1-3; Tr. 1/15/03, p. 179; Tr. 1/29/03, p. 153-160.

(h) Modified I-4 references: Tr. 1/29/03, p. 123, 124

(i)
D-1 references: Tr. 1/29/03, p. 71 – 77, 81-84; , Tr. 1/29/03, p. 125-


128; Tr. 1/29/03, p. 159-161.

(j)
Configuration X references: CL&P 41, Response to CSC-04, Q. 18

Overhead Transmission Construction and Maintenance Procedures

150. CL&P will construct the project in several stages, some of which will overlap in time.  Construction activities will typically consist of: (1) right-of-way preparation (including vegetation clearing, access road improvement/installation, and site work at structure locations; (2) excavation and installation of foundations and erection of steel poles; (3) conductor and wire installation; and (4) clean-up and restoration.  Construction equipment involved in the project will typically range from pickup trucks to cranes sized to handle the steel poles.  A field construction office and one or more line material storage areas will be required, and placed at strategic locations with adequate public road access.  (CL&P 1, Vol. I, pp. 14, 22, 62-64)

151. Construction of the reinforced concrete foundations for the new 345/115-kV pole structures will involve mechanical excavation, some controlled rock drilling, if required, and installation of form work, supporting/reinforcing and anchor bolt steel, and concrete.  Blasting, if required, will conform to CL&P specifications. Residents will be consulted in advance of the blasting and pre-blast surveys will be performed as appropriate.  Fencing or other barricades will be placed around excavations during non-working hours.  Steel poles will be delivered to the structure locations in sections and assembled and installed using a crane.  Conductors and lightning shield wires will be installed in sections than may range from 1- to 3-miles long.  Pulling setup sites, which will be chosen to avoid sensitive areas, will be identified in the D&M Plan.  These sites are typically 50-75 feet wide and 100-200 feet long, and will be located alongside an access road.  Three of the setup sites will be located at existing substations (Plumtree, Peaceable, and Norwalk). (CL&P 1, Vol. I, p. 64; CL&P 11, CL&P Response to CFRE-01, Q-CFRE-025, -026, -028)

152. CL&P has flexibility in construction sequencing, and can schedule work to maximize the amount of time that the existing 115-kV lines remain in service.  (Tr. 1/29/03, p. 179-181)

153. Additional field reviews will be conducted, during the preparation of the D&M Plan, to identify specific pole and access road locations.  In determining these locations, CL&P will seek to avoid wetlands, watercourses, steep slopes, and other environmentally sensitive areas to the greatest extent possible.  Details of the mitigation measures that will be implemented to minimize impacts at specific locations will be included in the D & M Plan.  CL&P’s construction specifications will incorporate the Council-approved D&M Plan.  Methods to minimize impacts on sensitive areas will comply with CL&P’s Best Management Practices, and will be similar to those employed on the 115-kV reconstruction in the 1980s.  CL&P will monitor the construction contractor for conformance to D&M Plan requirements.  (CL&P 1, Vol. I, p. 62; CL&P 18, pp. 67-68; CL&P23 a, Q. 66; Tr. 05/21/03, p. 134) 

154. There are established access roads along the existing 115-kV right-of-way that could be used for the project.  In some locations new access roads would be needed that equates to about 10 percent more of the existing access. The first step in clearing will be to re-open old access ways using mechanized mowing equipment.  Tall-maturing vegetation that has become established in the existing right-of-way since the last maintenance cycle then will be removed, followed by the clearing of the widened area of the right-of-way for the new construction.  (CL&P 11, Q. 16; Tr. 12/06/02, p.212)

155. Continuous access along the existing transmission line right-of-way will not be required for the 345/115-kV line, although access will be required to each transmission structure location.  Driveways, woods roads, and gravel roads used in the 1980s reconstruction of the 115-kV transmission line would be used for the project, where landowner permission is obtained.  Gravel right-of-way access roads will typically be 12-to-15-feet wide.  Access roads will be planned to avoid linear crossings of wetlands, steep slopes, and other sensitive areas to the extent possible.  CL&P will negotiate with landowners to obtain temporary and permanent access rights, as required. Erosion and sedimentation controls will be installed before any work on access roads. (CL&P 1, Vol. I, p. 45, 63-64; CL&P 11, CL&P Response to CFRE-01, Q-CFRE-024 and -029)

156. Where wetland crossings cannot be avoided, construction access will be tailored to the type of wetland and may include gravel base roads, corduroy roads (wood slab or brush base with gravel cover or timber mats), and culverts or surge stone.  (CL&P 1, Vol. I, p. 64)

157. After the 345/115-kV facilities are installed and the existing lines and structures are removed, appropriate measures will be taken to restore grades, stabilize slopes, revegetate disturbed areas, and properly restore wetland and stream crossing areas.  CL&P will negotiate with landowners to obtain temporary and permanent access rights, as required.  (CL&P 1, Vol. I, p. 64)

158. Along most of the existing Plumtree-Norwalk substation transmission line right-of-way, CL&P presently maintains a 60-to-80-foot-wide cleared area, within which trees that might interfere with the operation of the existing 115-kV and 27.6-kV lines are periodically trimmed or removed.  To safely construct and operate the 345/115-kV facilities, additional vegetation clearing will be required in most areas, resulting in a final selectively cleared area approximately 105 feet wide.  Overall, about 25 feet of new clearing will be required, either along one side of the right-of-way or distributed on both sides of the right-of-way in areas where the line is shifted to avoid development or other constraints (CL&P 1, Vol. I, pp. 62-63 and Figure 1; CL&P 11, CL&P Response to CFRE-01, Q-CFRE-016)  

159. CL&P would adhere to clearing specifications for right-of-way vegetation control, which currently involves a four-year maintenance cycle.  Control methods may include manual or mechanical cutting, low volume foliar or basal herbicide treatments, or manual cutting followed by the application of an herbicide material to the cut surface of stumps to prevent resprouting.  (CL&P 11, Q. 17)

160. Vegetative growth within and adjacent ROWs are allowed for the purposes of visual screens, ravine or river crossings and buffers to adjacent sensitive land uses.  Woody vegetation and or trees that are under or beside the conductors and determined to be to close to the transmission line, based on distance between the tree and transmission line facilities i.e. clearance of 15 and 11 feet to 345/115-kV conductors respectively, would be selectively removed.  Clearances for danger trees identified as diseased or trees located outside the right-of-way edge but have crowns that extend into the right-of-way, based on distance between the tree and transmission line facilities i.e. clearance of 10 and 6 feet to 345/115-kV conductors respectively, would be removed.  (CL&P 1, Vol. I, pp. 62-63 CL&P 11, Q.017, CL&P 11d)

Underground Transmission Construction Procedures

161. If required to construct any segment of the new 345-kV line underground longer than 5 miles, CL&P would use high-pressure fluid-filled (HPFF) technology.  An underground segment about five miles or shorter may be constructed using cross-linked polyethelyne (XLPE) cable, particularly if one end of the segment terminated at a substation with a substantial ground grid.  (Tr. 1/29/03, p. 131, and 159-162).

162. If all or any part of the existing 115-kV line were to be reconstructed underground, as part of this project, CL&P would use XLPE cable.  XLPE cable would be installed in ducts, and HPFF cable would be installed in pipes. (CL&P 1, Vol. I, pp. 26, 27, Appendix 2 3, 4; CL&P 9, Q. 24; CL&P 8, Q. 29)
163. The installation procedures for these cable types would be substantially similar, except that the time and skill requirements associated with the XLPE would be greater than for HPFF. Splicing XLPE cable requires a controlled atmosphere, which would be provided by an enclosure or vehicle located over the manhole access chimney during the period of splicing; this period is typically up to two weeks for the six 345-kV cables in each manhole. (CL&P 1, Vol. I, pp. 26, 27, Appendix 2 3, 4; CL&P 9, Q. 24; CL&P 8, Q. 29)
164. The installation of the transmission line underground will typically involve construction in public road shoulder areas, with crossings of paved roads where necessary. To cross streams cables would be attached to girders along the sides of bridges. Directional drilling or boring will also be considered when detailed engineering of the line is performed.  A trench, averaging 4 feet wide and 5 feet deep, will be excavated using mechanical methods, supplemented by blasting where necessary.  The length of trench open at any one time will be minimized to reduce traffic impacts.  Plastic conduit for XLPE conductors and fiber optic communications will be installed in the trench supported by any necessary reinforcing steel, and the trench will be backfilled with concrete, followed by compacted sand/gravel.  A temporary asphalt patch will be installed over disturbed areas within paved roads, or the road grade which otherwise is permanently restored.  (CL&P 1, Vol. I, pp. 26, 64-65; CL&P 9, Q. 1, 24, and 29) 

165. Cable length between splices is limited by the ability to transport cable reels over roads and pulling tension restrictions.  (CL&P 1, Vol. I, p. 26)

166. At approximately 58 to 60 locations at 1,500-2,000-foot intervals, concrete manholes or splice vaults, which are about 28 feet long by 8 feet wide and 8 feet high, will be buried for cable pulling and splicing. Manholes for a two-circuit line would be offset from each other for safety to conduct splicing and for monitoring and maintenance. For XLPE cable, there would be two manholes at each splice location, one for each set of three cables.  Each manhole will have two entry chimneys to the surface.  Several feet of road base fill will be placed on top of each manhole.  After these manholes and the conduit or pipes are in place, the cable will be installed and spliced.  At each manhole, splicing, which will typically require two weeks for the six 345-kV cables and 1 week for the three 115-kV cables, will be performed in an enclosure or vehicle located over the manhole access chimney. (CL&P 1, Vol. I, pp. 64-65; CL&P 11, Q. 29; CL&P 9, Q.29)

167. The use of an HPFF cable system will involve installing a coated steel pipe that contains three paper-insulated cables within a sand bed in the bottom of a 3- to 5-foot-deep trench.  Pipe sections (nominal 40-foot lengths) will be welded together to make a continuous pipe and joints will be X-rayed.  HPFF cable will not require a concrete encasement because the steel pipe provides adequate mechanical protection.  The pipe typically will be encased with special compacted sand with good heat transfer characteristics, or alternatively with low-strength concrete backfill.  CL&P has chosen to use polybutene, which is not considered hazardous materials by the U.S. EPA, as the insulating fluid for HPFF cables.  It is estimated that about 2.6 gallons per foot of insulating fluid will be required for a system involving two pipes with 2500-kcmil copper HPFF cables.  (CL&P 1, Vol. I, Appendix 2, pp. 3-4; CL&P 28, CL&P 28, TOWNS Q. 25, CL&P 41, CSC Q. 7 ) 

168. Solid dielectric insulated cable (XLPE) construction will be similar to that described for HPFF, except that no insulating fluid is involved.  The XPLE cable can be either direct buried in a thermal sand backfill with a concrete protective cap, or pulled into an encased duct system. Cables installed in roads would be in ducts.  (CL&P 1, Vol. I, p. 27, Appendix 2, pp. 6-7, Sketch 2, 3)

169. Terminator stations will be required at transition points between underground cable and overhead transmission facilities.  A terminator station is expected to require 1- to 2- acres of developed surface area.  The facilities at the terminator station will depend on the type and length of underground cable used.  HPFF cable systems will require pressurization facilities for the insulating fluid.  Longer cables will require shunt reactors. ( Tr. 1/23/03, p. 27)

Environmental Effects

170. CL&P evaluated the effects of the project on scenic and recreational resources; local, state, and federal land use plans; existing and future development; railroad and waterway crossings; wetland crossings; public health and safety; vegetation and wildlife resources; water supply areas; and archaeological and historic resources.  Short-term (construction) and long-term environmental impacts, both positive and negative, will occur.  However, by following the existing 115-kV transmission line right-of-way, the project will minimize adverse environmental impacts at reasonable cost to Connecticut customers.  (CL&P 1, Vol. I, p. 66; CL&P 18, pp. 3-4, 62-63; CL&P 11, Q. 13)

171. CL&P will apply construction techniques, special routing, and designs to minimize adverse environmental effects on natural and sensitive areas, including steep slopes.  Such methods are expected to be similar to those used in CL&P’s 115-kV line reconstruction, which are identified in the Docket 26 D&M Plan.  These include the installation of erosion and sediment controls before commencing construction work, use of low ground pressure equipment, deployment of construction/silt fence to delineate the limits of construction areas or accessways near watercourses or wetlands, among others.  (CL&P 23, Q. 66 and Ex. 23a, Attachment)

172. Measures to mitigate site-specific impacts, particular to the route certified by the Council, will be identified during the preparation of the D&M Plan, which will involve additional field studies to locate structures and accessways so as to avoid, to the extent possible, wetlands, steep slopes, cultural resources, and other environmental or man-made constraints.  (CL&P 18, pp. 71, 72)

173. The D&M Plan will incorporate specifications to minimize the environmental impacts of construction, including methods for access road/work site preparation, erosion and sedimentation control, and restoration.  The Plan also will address the requirements of other state regulatory agencies, and will conform to CL&P Best Management Practices.  (CL&P 18, p. 72; CL&P 23, Q.66 and 23a, Attachment)

174. The existing 20.1-mile right-of-way traverses a variety of land uses such as; residential, commercial, industrial, and open space.  (CL&P 1, Vol. II)  

175. The existing 115-kV right-of-way would be widened along approximately 15.7 miles of the existing 20.1-mile route in order to accommodate the 345/115-kV facilities.  This will involve approximately 90 acres of clearing.  (CL&P 11, Response to CFRE-01, Q-CFRE-013)

176. Configuration X would eliminate the construction and visual effects of new overhead structures on the ROW through the Cannondale Historic District and to the residential areas of Windy Hill, Quarry Rock, Seventy Acres, Indian Hill, Georgetown, Parish drive and Mather Street.  Also, Configuration X reduces the necessary takings of land from 160 acres in F-1 to 80 acres in Configuration X and no involuntary taking of any homes.  (Tr. 5/13/03 pp. 118-120, 131-133; CL&P 41, CSC Q. 8)

177. Municipal consultations and document reviews indicate that the project will not conflict with local, state, or federal land use plans, primarily because the right-of-way has been in existence for more than 60 years. CL&P 1, Vol. I, p. 52; CL&P 18, p. 64)

178. Within the existing defined 115-kV right-of-way, CL&P’s easement currently precludes permanent structures.  An exception is in the Cannondale area of Wilton, where the easement allows certain historic structures that pre-date the line.  (CL&P 1, Vol. I, p. 52; CL&P 18, p. 64)

179. Permanent structures will similarly be precluded within the additional right-of-way required for the 345/115-kV line.  Passive uses, such as septic systems, lawns, open space, and trees/shrubs with a maximum height of 8 feet, are allowed within the right-of-way.  Vegetation that reaches heights of greater than 8 feet may be permitted in the vicinity of transmission structures where conductor distance to the ground level is increased in steep valleys and at road crossings.  (CL&P 1, Vol. I, pp. 52-53; CL&P 18, 64)

180. Any overhead crossing would not affect the normal public use of the roads.  (CL&P (CL&P 1, Vol. I, p. 52; CL&P 18, p. 64)

Wetlands and Water Crossings

181. In November and December 2001, Soil Science and Environmental Services, Inc. (SSES) conducted field studies concerning the type, extent, and functional quality of wetlands along the right-of-way.  A Registered Professional Soil Scientist and a biologist performed the field studies.  A total of 68 regulated wetlands and watercourses were identified and characterized.  Most of the wetlands are well-vegetated and dominated by shrub swamp and shallow marsh communities (CL&P22a, CL&P Response to CFRE-01, Q-CFRE-009-SP01, “Wetland Description Report”, pp. 1, 2, wetland data forms, Appendices A and B)

182. The SSES field investigations found that the streams that cross the existing right-of-way have stable banks and clear water.  (CL&P22a, Q.9-SP01, p. 2)

183. In April 2002, SSES conducted a survey of 29 of the 68 wetlands along and immediately adjacent to the existing 115-kV right-of-way that are most likely to contain amphibian-breeding habitat.  Three additional wetlands, located off the right-of-way, also were identified and surveyed for amphibian habitat.  (CL&P22b, CL&P Response to CFRE-01, Q-CFRE-009-SP02, “Amphibian Breeding Survey”, pp. i, 1)

184. The SSES survey determined that the wetlands provide varying degrees of amphibian breeding habitat productivity.  Of the 32 wetlands, 20 were identified as having high or moderate potential for amphibian breeding habitat, based on factors such as the presence of obligate and facultative vernal pool species, tussock sedge hummocks, water flow regime, and proximity to development.  (CL&P22b, CL&P Response to CFRE-01, Q-CFRE-009-SP02, “Amphibian Breeding Survey”, pp. i, 2-4, Appendices I and II)

185. Like the existing 115-kV line, the 345/115-kV line will span most wetlands and watercourses.  In most cases, the limited and short-term construction work in wetlands will primarily consist of (1) modifications to existing access roads or establishment of new access roads through certain wetlands to reach structure sites, where no upland access alternatives are available; (2) activities associated with the removal of the 18 existing 115-kV structures that appear to be located in wetlands; or (3) activities associated with the installation of new 345/115-kV structures in wetlands, if wetland avoidance is not otherwise possible.  (CL&P22a, Q. 9-SP01, “Wetland Description Report”, p. 3; CL&P 18, p. 65)  

186. CL&P anticipates that 10 new structures may be located in wetlands, assuming there are no viable alternative sites in upland areas.  This will involve the removal of wetland soils and vegetation in the structure foundation area.  (CL&P 11, Response to CFRE-01, Q-CFRE-013)

187. When clearing vegetation near wetlands and watercourses, CL&P will selectively remove trees and will maintain a brush understory in order to maintain a canopy for shade along the waterbody.  Vernal pools will not be affected.  (Tr. 1/14/03, p. 111-116)

Wildlife and Vegetation

187. The impacts on vegetation and wildlife resources will be incremental and associated primarily with the additional clearing and maintenance of vegetation on the wider right-of-way because the project will be located on and adjacent to the existing 115-kV right-of-way.  (CL&P 18, pp. 65, 66; CL&P 11b, -009-SP01, “Wetland Description Report”, p. 3; CL&P 1, Vol. I, pp. 53, 54)

188. In the approximately 12 miles of forested areas along the right-of-way, deciduous trees predominate.  (CL&P 1, Vol. I, p. 53; Tr. 1/14/03, p. 114)

189. The additional right-of-way width contains a mix of vegetative cover types that provide habitat for a variety of species.  In addition, the removal of the existing 115-kV structures and replacement with the 345/115-kV facilities will involve clearing along access roads, if required, and at the structure work sites.  (CL&P 18, pp. 65, 66; CL&P 11b, Q.9-SP01, “Wetland Description Report”, p. 3; CL&P 1, Vol. I, pp. 53, 54)

190. The proposed clearing will modify, but not eliminate vegetation and wildlife habitat.  In general, forested habitat will be removed and will be replaced by old field and brush habitat.  (Tr. 12/06/02 p. 216, 217)

191. Vegetation clearing to widen the right-of-way and provide passable equipment access will be performed using mechanical methods.  Appropriate erosion and sediment controls will be implemented as necessary.  (CL&P 18, p. 67)

192. After the completion of construction, desirable vegetative species are expected to regenerate naturally and the new line will be as compatible with natural systems within the project area as the existing 115-kV facilities.  CL&P will promote the regrowth of desirable species by implementing vegetative maintenance practices to control undesirable invasive species, thereby enabling native plants to dominate.  (CL&P 18, p. 66; CL&P 1, Vol. I, p. 54)

193. The DEP's NDDB maps and files have identified the following species located within 1/2 mile of the existing transmission line corridor; however, the NDDB does not publicize the exact locations of Federal or State Threatened, Endangered, or Species of Special Concern.

Scientific name
Common name
Ranking

Ambystoma jeffersonianum
Jefferson salamander-amphibian
Species of Special Concern

Calephelis borealis
Northern metalmark-insect
Endangered

Carex trichocarpa
Sedge-plant
Species of Special Concern

Saururus cernuus
Lizard's tail-plant
Endangered

Chamaelirium lutem
Devil's bit-plant
Endangered

Cypripedium parviflorum
Yellow lady's-slipper-plant
Species of Special Concern

Dryopteris goldiana
Goldie's fern-plant
Species of Special Concern

Terrapene Carolina carolina
Eastern Box Turtle- reptile
Species of Special Concern

The Eastern Box Turtle has been found in the area of the transmission line corridor in the Town of Weston, and has been reported to the DEP's NDDB.  Sedge appears to be directly within the project footprint and Lizard's tail and alluvial marsh may occur there as well.  The two areas of concern are the Plumtree Substation and the crossing over the Saugatuck River. The NDDB recommends that the river area be field-checked to determine the presence of the species in question (Lizard’s tail) and what impact, if any, the transmission line reconstruction would have on this species. (Towns Ex. 2; Town Administrative Notice No. 3; Tr. 01/24/03, pp. 166-168; Tr. 12/02/02 p. 191, 192, 195)

Blasting - Rock Removal Issues

194. Given the terrain in southwestern Connecticut, blasting may be required to install structure foundations along the overhead transmission line or, if the Council certifies an underground cable option, to excavate the cable trench and manholes/splice vaults.  (CL&P 1, Vol. I, pp. 54, 55, 64, 65; Vol. II; Vol. III)  

195. Potential impacts from rock removal may include vibration/noise from rock drilling, blasting, and removal.  (CL&P 1, Vol. I, p. 66)  

196. Along the overhead 345-kV route, controlled drilling and blasting of rock may be necessary to construct certain structure foundations.  If necessary, blasting charges will be designed to loosen only the material that must be removed to provide a stable foundation, and to avoid fracturing other rock.  (CL&P 1, Vol. I, pp. 54, 55, 64)  

197. Groundwater may be encountered in low areas where excavation for some structure foundations may be necessary.  However, it is unlikely that the limited blasting associated with the installation of certain structure foundations will affect groundwater used for water supply.  (CL&P 1, Vol. I, p. 54)  

198. During previous reconstruction work along the Plumtree-Ridgefield Junction 115-kV transmission line, the Bridgeport Hydraulic Company determined that CL&P’s construction and environmental plans would assure a minimum effect on public water supplies.  (CL&P23a, Q. 66)

199. As part of the preparation of the D&M Plan, CL&P will conduct borings at proposed structure locations to determine specific areas where blasting will be needed to install foundations.  However, most excavation for structure foundations is expected to be accomplished using mechanical excavators and pneumatic hammers.  (CL&P 1, Vol. I, pp. 54, 55; CL&P 11, Q. 25)  

200. Should blasting be necessary, CL&P would comply with the following procedures: 

· A certified blasting specialist will develop site-specific blasting procedures, taking into account geologic conditions and nearby structures and assuring compliance with State regulations.  The blasting plan will be provided to the local Fire Marshal for permitting approval.

· CL&P will meet with each resident in proximity to the blasting to explain where and when the blasting is expected to occur, why blasting is necessary, and to provide assurance that there will be no adverse effect on the resident’s property.

· Pre-blast surveys will be conducted for any property within a specified distance of the area where blasting will occur.  This distance will be determined by CL&P’s blasting contractor, in consultation with the Fire Marshall and with CL&P’s approval.

· The areas where blasting will occur will be covered with heavy blanketing materials and charges will be sized appropriately.

· Seismographs will measure each blast to confirm that levels are within prescribed limits.

· Excavated material that cannot otherwise be used at the site will be removed and properly disposed of elsewhere.  

.  (CL&P 1, Vol. I, p. 64; CL&P 11, Q. 25)

201. Since underground cable installation typically will involve the excavation of a trench about 4 feet wide and 5 feet deep, as well as areas (every 1,500 – 2,000 feet) for manhole or splice vaults that are about 28 feet long by 8 feet wide and 8 feet high (and must be installed deep enough to provide several feet of cover), it is possible that rock may be encountered and blasting may be required.  Rock, if encountered, will have to be removed using either mechanical methods or mechanical methods supplemented by blasting.  (CL&P 1, Vol. I, p. 65)  

202. Areas where blasting or other rock removal techniques would likely be required are those where ledge or rock outcrops have been identified. Substantially more blasting would be required to create the required trench and excavations for splice vaults for the underground route than would be required for the structure foundations on the overhead route, because of the requirement for continuity of the trench.  In general, there is ledge all along the Route 7 portion of the underground route (in Norwalk and Wilton), approximately 8.5 miles long. (CL&P 1b, Map)  The railroad tracks paralleling this portion of Route 7 have been installed in a trench blasted from surrounding ledge. (CL&P 1, Vol. I, p. 46).  There is also ledge along Route 7 in the Georgetown Historic District and near the Meadow Ridge Assisted Living Facility (CL&P 1, Vol. III, Segment 11); along Route 107 in Redding (Id., Segment 10) and in the vicinity of the Saugatuck Reservoir (Id., Segment 8).

203. Eighty-one of the 201 existing structures have been installed in an area where ledge was observed.  These are in the area of Hoyt’s Hill, Bethel, south of Route 58 (10 structures, Segment 3); Chestnut Ridge Reservoir in Bethel (6 structures, Segment 4); near Gallows Hill natural area in Redding (4 structures, Segment 6); in the vicinity of Indian Hill Road in Redding (7 structures in Segment 8 and 3 structures in Segment 9); and near Peaceable Station in Redding and Weston (7 structures, Segment 10) near the Weston – Wilton town line (12 structures, Segment 11); in Wilton near Honey Hill Road and Mather St. (12 structures, Segment 12); near Arrowhead Road in Wilton (1 structure, Segment 15); and in Norwalk (9 structures, Segment 16; 8 structures, Segment 17; 2 structures, Segment 18)  In addition ledge is noted throughout Segment 5, but there is no indication of how many structures, if any, were located in the ledge.  (CL&P 1, Vol. II; CL&P 11c & 22c, Raber Report, Abstract/Executive Summary)

Water Supply Areas

204. The construction of the project will have no adverse effect on the four water supply areas and private groundwater wells in the vicinity of the right-of-way.  In the event that groundwater is encountered during excavation for structure foundations, the water will be pumped into temporary settling basins and allowed to infiltrate back into the ground.  During the D&M Plan preparation, borings will be taken to determine specific subsurface conditions at structure locations.  (CL&P 18, p. 67)

205. HPFF cable systems contain dielectric fluid that is used as an electrical insulator and to transfer heat away from the cable to the pipe it is contained in.  CL&P intends to use polybutene which is a colorless, tasteless, and orderless, is not petroleum-based, and is not designated as a carcinogen or hazardous material.  The Material Safety Data Sheet (MSDS) for polybutene classifies it as non-toxic, non-hazardous, non-sensitizing, non-terogenic, and non-mutegenic.  Viscosity of polybutene varies in the polymerzation process by which polybutene is created and polybutenes of certain viscosities are used as an additive to chewing gum. (CL&P 41, CSC Qs, 4 and 6; Tr. 5/21/03, pp. 122-130; Tr. 5/13/03, p. 171)

Archaeological and Historic Resources

206. Cultural resources along the existing 115-kV right-of-way were initially studied in conjunction with CL&P’s line upgrade in the 1980s.  (CL&P 8i, Q.39)

207. Cultural Resources Assessment, prepared by Raber Associates, of the overhead and underground routes between Plumtree and Norwalk Substation.  The purpose of the study was to assess the cultural resources that could potentially be affected by the project, including the identification of known or potential archaeological resources within project areas and the evaluation of the potential visual effects of the project on historic properties listed or eligible for listing on the State and National registers of historic places.  The archaeological portion of the assessment was conducted in accordance with the standards of the Connecticut Historical Commission’s (CHC’s) Environmental Primer for Connecticut’s Archaeological Resources.  The assessment of potential visual effects on historic structures was performed in accordance with guidelines in Section 16-50p(a)(4)(C) of PUESA and in the regulations of the federal Advisory Council on Historic Preservation (36 CFR 800.5).  (CL&P 11c & 22c, pp. 1-3)

208. For archaeological evaluations, a resource assessment, which involves the analysis of background data, is a prerequisite to a reconnaissance survey, which involves surface inspection and subsurface testing.  The Raber assessment involved visual inspection of 101 of the 202 existing 115-kV structure locations and an examination, for the entire right-of-way, of characteristics that affect the potential for archaeological site location (i.e., slope, drainage, ledge, ground disturbance, land fill).  The study also involved an extensive review of documentary sources, as well as personal consultations with municipal historical societies, the CHC, and the Connecticut State Archaeologist.  The resulting assessment provides the basis for recommendations for future reconnaissance investigations when the final project configuration is determined.  (CL&P 11c & 22c, pp. 3, 19, 29-39)

209. The Raber study determined that no documented archaeological sites exist within the proposed project areas.  However, background research and field inspection indicated areas sensitive for potential (as yet undocumented) Native American sites in the vicinities of 112 of the 201 existing transmission structure locations.  Two possible Euroamerican sites were identified within the existing 115-kV right-of-way or potential expanded right-of-way: an 18th century African-American cemetery in Wilton west of Route 7 near Pimpewaug Road and an undocumented railroad station north of Kent Road in South Wilton.  (CL&P 11c & 22c, pp. 19 and 25, Appendix 2 Archaeologically Sensitive Project Areas)

210. The findings of the Raber assessment are consistent with the results of archaeological studies conducted for the Docket 26 project.  For Docket 26, the CHC advised that the area between Limekiln Road and Gallows Hill Road is the location of a 1778-1779 Revolutionary War military encampment, and recommended that a professional reconnaissance survey be conducted.  The resultant survey, conducted by the Public Archaeology Survey Team, Inc., did not reveal evidence of archaeological resources that would be adversely affected by the 115-kV reconstruction project.  (CL&P8i, Response to AG-01, Q-AG-03,9, Attachments, Docket 26, Vol. 1, Appendix A, CHC letter & Council Finding of Fact 109)

211. Revolutionary War military encampments had constructed firebacks, large pieces of stone to reflect heat.  In particular, the Israel Putnam State Park in Redding has such features. Firebacks have been found on properties adjacent to the existing 115-kV transmission line corridor in Redding.  To protect this historic feature a Phase I or Phase II Archeological Reconnaissance Survey would need to be performed in the area of the proposed 345-115-kV transmission line corridor. (Tr. 01/24/03 p. 8-10; Tr. 01/29/03, pp. 52-55)

212. Depending on the locations of future structures, additional assessment of Native American archaeological sensitivity may be required to make a final determination of locations where reconnaissance testing will be necessary to locate sites.  (CL&P 11c & 22c, Response to CFRE-01, Q-CFRE-012-SP01, Attachment, at Abstract, 19)

213. The proposed 345/115-kV overhead transmission line would follow the existing 115-kV transmission corridor and traverse the east boundary of the Georgetown Historic District in Redding, and two National Register Historic Districts the Cannondale Historic District and the Wilton Center Historic District both in Wilton. The J. Alden Weir Farm National Historic Site is 1.7 miles west of the proposed 345/115-kV overhead line.  (CL&P 1, Vol. I, pp. 55-56 and Vol. II and III; Tr. 12/2/02 p. 141-142)

214. To evaluate potential visual effects of the 130-foot 345/115-kV transmission structures on historic structures, the Raber Assessment evaluated all surveyed historic properties within 2 miles of the transmission line right-of-way.  CHC and Council guidelines were used as the basis for the visual assessment.  Eighty-one digital profiles were initially performed and digital photographs were taken to simulate views of new transmission structures at existing 115-kV structure locations.  The assessment results indicate that in most cases, adverse visual effects on historic structures are unlikely at distances over 500 feet.  Of the 850 identified historic properties, 54 are within 500 feet of the existing 115-kV structures and 38 of these are within the Cannondale Historic District.  Among the 38 properties in the Cannondale area, most outside of the immediate vicinity of the railroad station are screened from the transmission structures by dense tree cover.  Thirty-eight additional digital profiles conducted of views of a 130-foot-tall transmission structure from a sample of the historic properties within 500 and 2,500 feet of the existing transmission structures revealed that forest cover, terrain, or built-up environments would block the visibility of most structures.  (CL&P 11c & 22c, Q. 12, pp. 26, 27)

215. The CHC has reviewed and concurs with Raber and Associates March 2002 Cultural Resource Assessment that extensive and mature tree species provide an effective natural barrier that shields the Wilton Center National Register Historic District from the existing and proposed transmission line, and that the changes to the existing transmission structures will constitute no effect on the historic and architectural ambience of Wilton Center.  (CL&P31)

216. The CHC believes that modifications of the existing 115-kV line structures to 345-kV line structures in the Cannondale National Register Historic District would significantly alter the historic viewshed, but with design flexibility regarding maximum structure height, tower design, and distance between towers could potentially minimize visual impacts to the Cannondale National Register Historic District.  (CL&P31)

217. The 345-kV portion of Configuration X would not cross structures in the Cannondale Historic District. (Tr. 5/13/03, p. 131)

218. CL&P will continue to coordinate with the CHC during the D&M Plan phase and will perform further archaeological and visual effect studies as necessary.  (CL&P31, CHC letter of 12/06/02)

219. Permanent structures that presently exist within the 115-kV right-of-way in the Cannondale Village area of Wilton will not be affected by the proposed project.  CL&P’s current easement in this area permits such structures.  (Tr. 12/06/02 p. 105-106)

220. The existing 115-kV and proposed 345-kV transmission lines would cross Route 15 (Merritt Parkway) that has a State designation of Scenic Byway.  (CL&P Vols. 2 and 3; CL&P 11, Q. 14)

Visual and Recreational/Open Space Resources

221. The proposed 345/115-kV transmission line would follow the existing right-of-way and traverse 11 miles across various public open spaces and hiking trails.  In some areas, hiking trails (e.g., the Enchanted Trail in Bethel, the Reeves Bigger Trail in Redding) follow portions of the right-of-way, and CL&P land between Gallows Hill Road and Route 53 has been used for hiking since 1982.  (CL&P 1, Vol. I, pp. 57-58, Vol. II, CL&P 11, Q. 14)

222. The new 345/115-kV structures will be in approximately the same locations as the existing 115-kV structures, and the new line can be expected to be visible from the same areas, as the 115-kV is presently visible.  In addition, the increased height of the new structures and wires may make the transmission line visible from other locations, depending on the final design and location of structures within the right-of-way.  (CL&P 11, Q. 14)

223. In areas where the clearing of the wider right-of-way would increase the visibility of structures from roads, trails, and open spaces, CL&P will attempt to minimize clearing on the side of the right-of-way where there are buffers.  (CL&P 11, Response to CFRE-01, Q-CFRE-014)

224.  In addition the existing Long Mountain-to-Plumtree line 345-kV terminal structure the new 345-kv terminal structure would be visible from the north. The Town of Bethel's Meckauer Park is located approximately 200 feet north of the substation. CL&P proposes to provide additional tree plantings for screening purposes.  (CL&P 1, Vol. I, pp. 14 and 15, Vol. II segment 1; CL&P 18, p. 68)

Configuration X Overhead/Underground Transition Sites

225. Configuration X includes four 345-kV transition stations between overhead and underground construction 1) Whittlesey Drive in Bethel, 2) Route 58/Hoyts Hill Road in Bethel, 3) Archers Lane in Redding, and Norwalk Junction in Wilton.  (CL&P 42, pp. 8-9 and Exhibit C)

226. The 345-kV XLPE cable transition station on Whittlesey Drive is proposed to be located on town-owned land west of a skateboard park in the Bethel Educational Park.  Transition station facilities would include an A-frame type of termination structure for an overhead cable, cable risers and terminators, surge arresters and disconnect switches for each set of the three cables.  The transition station would be within an approximate 130-foot by 90-foot fenced area. If an additional 0.6 miles of XLPE cable were extended from Whittlesey Drive to Plumtree Substation this would eliminate the need for a transition station at Whittlesey Drive.  (CL&P 42, pp.8-9, 13)

227. The proposed Whittlesey Drive transition site is vacant land that is crossed by the existing 115-kV line.  The closest residence is about 410 feet west and the Rockwell School is approximately 310 feet south. Also, this site is adjacent to East Swamp Brook.  (CL&P 42, pp. 3-4 and Exhibit C ; CL&P 41, CSC Q. 41)

228. The other 345-kV XLPE cable transition site in Bethel would be located on town-owned land between the Route 58 and Hoyts Hill Road intersection.  The facilities would be identical to those at the Whittlesey Drive site.  This parcel is vacant and crossed by the existing 115-kV lines.  Filling and grading would be needed to level the sloped parcel that may impact adjacent wetlands.  (CL&P 42, pp.8-9 and Exhibit C)

229. The third 345-kV transition station would be located in the vicinity of Archers Lane, Redding.  This station would consist of a HPFF cable, 345-kV circuit breakers, 345-kV shunt reactors, an enclosure for fluid-pressurizing equipment, and enclosure for protection and control equipment, and an emergency back-up generator.  The proposed site footprint would be 180 feet by 300 feet and enclosed by a fence. (CL&P 42, Exhibit C pp.18-19,

230. Five potential sites for a transition station in Redding are 1) Archers Lane site, 2) Diamond Hill site (a back lot with access to Diamond Hill Road), 3) Archery Range site, 4) Saugatuck Falls Natural Area site A, and 5) Saugatuck Falls Natural Area site B. (CL&P 42, Exhibit C p.17)

231. The Archers Lane site is a town-owned property at the end of Archers Lane.  Inland wetlands comprise most of the site.  Access would be along the existing ROW from Granite Ridge Road or a new access from the end of Archer's Lane.  The nearest residence is 200 feet west. (CL&P 42, Exhibit C pp. 18-20, CL&P 43, aerial maps section g sheet 1; CL&P 46 Exhibit A)

232. The Diamond Hill site (a rear lot with access from Diamond Hill Road or from the ROW via Granite Hill Road) is undeveloped and has little or no inland wetlands.  Large trucks could access this site Diamond Hill Road with minimal difficulty. The nearest residence is 200 feet north off Archers Lane including three other residences that would have views of the site. (CL&P 42, Exhibit C pp. 18-20, CL&P 43, aerial maps section g sheet 1; CL&P 46 Exhibit A)

233. The Archery Range site is an undeveloped parcel approximately 600 feet east of the existing 115-kV ROW. The nearest residence is 600 feet south.  This site has no wetlands but access would require construction of a 1, 500-foot road over steep topography (grades of 40 to 50 percent) and through woods and wetlands of the Saugatuck Falls Natural Area. (CL&P 42, Exhibit C pp. 18-20, CL&P 43, aerial maps section g sheet 1; CL&P 46 Exhibit A)

234. The Saugatuck Falls Natural Area (SFNA) area site A is an undeveloped parcel located on the east edge of the existing 115-kV ROW and over 1,000 feet from the nearest residence.  The site does not contain inland wetlands but construction of a 1,500-foot access road would cross inland wetlands and steep topography. (CL&P 42, Exhibit C pp. 18-20, CL&P 43, aerial maps section f sheet 1; CL&P 46 Exhibit A)

235. The SFNA area site B is an undeveloped parcel located 500 feet west of the existing 115-kV ROW and over 500 feet northeast from the nearest residence.  This site contains hardwood forest and many large boulders and ledge outcropping.  Access would be from the end of Granite Hill Road up a private drive approximately 1, 000 feet. (CL&P 42, Exhibit C pp. 18-20, CL&P 43, aerial maps section f sheet 1; CL&P 46 Exhibit A)

236. The 345-kV shunt reactors and other heavy, oversized equipment that would use a flatbed truck for transport require an access road approximately 25 feet in with width and a slope no greater than 5 percent.  Also, a three-phase distribution line would be for support of the transition site. (CL&P 45 Aerial Maps; Tr. 5/21/03, pp. 205-210)

237. The fourth 345-kV transition station would be located at Norwalk Junction in Wilton with equipment similar as to the Archers Lane transition site in Redding contained within a 180-foot by 300-foot fenced compound. (CL&P 42, Exhibit C, p. 28; CL&P 46, p. 2)

238. The USA Storage Parking Lot site is a paved area located on the west side of Route 7 at Norwalk Junction. The nearest residence is 320 feet east, USA Storage buildings are as close as 125 feet to the south and Yankee Lumber is 150 feet north. The Norwalk River floodplain is on the west side of the parcel. Expansion of the site would be eastward and be 30 feet from Route 7. Access exists to this site. (CL&P 42, Exhibit C, p. 28; CL&P 46, p. 2)

239. An alternative site is the Avalon transition site located east of Route 7 along the existing 115-kV Norwalk-Devon transmission corridor. This site is under contract for residential development and is under litigation. Access for large vehicles would need to be constructed. (CL&P 42, Exhibit C, p. 28; CL&P 46, p. 2)

Overhead to Underground 115-kV Transition Poles

240. Configuration X includes four 115-kV transition pole locations where 115-kV line changes from overhead to underground: 1) near structure #2854 on Whittlesey Drive in Bethel (approximately 20 south of the 345-kV transition station), 2) north of Route 302 in Bethel near structure #2859, on Route 58 in Bethel near structures #2864-2865, and Gallows Hill Road in Redding near structures #2894-2895.  

241. Transition poles, also known as riser poles, are steel poles designed for dead-end attachments in one direction of three 115-kV overhead conductors and shield wire and typically 85 feet in height. The other direction three 115-kV underground XLPE cables rise up the pole either inside or outside and each cable would connect to cable terminator and surge arrester mounted on an arm.  These arms could be configured in the delta configuration.  Conductor loops would connect the two cable systems. Unlike a 345-kV system, no transition stations are needed for overhead/underground facilities in a 115-kV transmission system. (CL&P 42, p. 9 and Exhibit C p. 3; CL&P 41 CSC Q. 9)

Substations

242. A new 345-kV terminal structures approximately 80 feet in height and similar to the existing Long Mountain-to-Plumtree line 345-kV terminal structure would be constructed within the Plumtree S/S.  Also, a new 345-kV gas-insulated substation that consists of a 75-foot by 75-foot by 35-foot enclosure containing switchgear equipment and open-air bus connections would be constructed. These modifications would be installed within the existing fenced area of the Plumtree S/S. Adjacent inland wetlands and watercourses would not be affected by the substation modifications. (CL&P 1, Vol. I, p. 14, Vol. II, Segment 1, and 1a; CL&P 11, Response to CFRE-01, Q-CFRE-009-SP01, SSES Wetland Description Report)

243. The proposed improvements to the Norwalk Substation will be located on CL&P property, and will include a new 345-kV GIS system building, as well as a new overhead 345-kV terminal structure and new terminal structures for the three existing 115-kV lines that connect to the substation.  The terminal structures will be designed with vertical conductor configurations to conserve space.  The existing fenced area at the substation will be expanded from 3.7 acres to 8.7 acres to accommodate these improvements.  The new 345-kV terminal structure will be approximately 150 feet tall, while the terminal structure for the two 115-kV lines will be approximately 120 feet tall; each terminal structure also will include lower structures that will support lightning arresters, motor-operated disconnect switches, and terminations for underground cables connecting to either the 115-kV switchyard or to the new 345-kV GIS system (CL&P 1, Vol. I, pp. 13, 14, 15; CL&P 18 pp. 44, 45, 68).  

244. On or about November 20, 2002, CL&P filed an application with the Connecticut DEP for a Stream Channel Encroachment Line permit relating to modifications to the Norwalk Substation on New Canaan Avenue in Norwalk, Connecticut.  This application is still pending.  CL&P has been informed by the Connecticut DEP that no water diversion permit is needed. ( Tr. 1/29/03, p. 153, 154)  

245. On November 22, 2002, CL&P filed an application for inland wetland location approval for expansion of the Norwalk Substation with the Norwalk Conservation Commission.  The Norwalk Conservation Commission denied CL&P’s application on January 7, 2003, CL&P has appealed this denial to the Connecticut Siting Council pursuant to CGS § 16-50x(d).  (Tr. 1/29/03, p. 154)

246. On November 22, 2002, CL&P filed an application for location approval for expansion of the Norwalk Substation with the Norwalk Zoning Commission.  On or about January 15, 2003, the Norwalk Zoning Commission granted the application subject to certain conditions On February 14, 2003, CL&P filed an appeal seeking elimination of one of the Commission’s conditions to the Connecticut Siting Council pursuant to CGS § 16-50x(d). .  ( Tr. 1/2903, p. 154)

247. CL&P has revised, in consultation with the Norwalk Conservation Commission and Norwalk Zoning Commission, the Norwalk substation design and expansion that include reducing the area of expansion on the west side, making provision for a bike trail on the site, installing water contamination monitoring wells, additional landscaping, eliminating some new 115-kV lime terminating equipment, and enclosing the new gas-insulated substation equipment within a long building.  The cost for these components would be greater than one million dollars.  This design plan would be provided in a draft D&M plan for Municipal and Council review and approval.  (CL&P 42, p. 7)

248. The applicant has not withdrawn its appeals nor has the City of Norwalk amended its decisions.  However, neither would object to a Council decision consistent with the applicant's revised design for the Norwalk substation.(Tr. 5/12/03, pp. 160-163; Tr. 5/13/03 p. 223; Letter dated April 7, 2003 from City of Norwalk's Attorney to the Council)

249. The modifications at the 14.2-acre Norwalk Substation site will require a 5-acre increase in the station’s fenced area (from the existing 3.7 acres to 8.7 acres), as well as changes to the site elevation, the placement of fill within the existing FEMA 100-year floodplain of the Norwalk River and within the DEP’s stream channel encroachment line for the river, additional vegetation clearing, and the development of a mitigation channel to accommodate the flow of floodwaters so that there will be no rise in the 100-year flood elevations and no rise of water within the floodway.  (CL&P 18, pp. 68-69)

250. The approximately 2.47 acres of vegetation to be cleared for the substation expansion will primarily be in areas of previous vegetation management underneath the existing 115-kV transmission lines.  In addition, selective tree clearing of species capable of reaching the new lines will be required northwest of the substation, along the bank of the Norwalk River.  As much riverbank vegetation as possible will be maintained to provide shade for the river, and a 15- to 80-foot wide vegetated buffer will be maintained between the new substation fence and the river.  (CL&P 18, at 69-70; CL&P 12, Q. 61)

251. Because the entire existing 115-kV Norwalk Substation is within the floodplain of the Norwalk River, significant site modifications will be necessary to minimize impacts on the flood characteristics of and the natural environment of the river.  The grade of the substation expansion site, which presently ranges from about 39.4 feet to 52 feet, will be filled to an elevation of 53 feet, which is above the 100-year flood elevation.  Approximately 48,000 cubic yards of fill will be required.  A high flow overbank mitigation channel will be constructed so that the site modifications will not cause a rise in the Norwalk River’s 100-year flood elevations or a rise in the water within the floodway.  The construction of the channel, which will be surfaced with 1 ½- to 2-inch traprock with naturally weathered river stone at the inlet/outlet, will involve the excavation of about 8,000 cubic yards of material.  Overall, approximately 1.04 acres of the site will be excavated and 4.6 acres will be filled.  About 0.04 acre of inland wetland, located at the inlet and outlet of the mitigation channel, will be filled.  (CL&P 1, Vol. I, p.15 and Appendix 1; CL&P 12, Q. 57, 56, 59, 61, and CL&P 12a; CL&P 18, p. 69)

252. Consultation with the DEP Natural Diversity Data Base revealed that there are no known extant populations of Federal or State Endangered, Threatened or Special Concern Species at the Norwalk Substation.  (CL&P 1, Vol. I, Appendix 1, Letter from DEP Environmental and Geographic Information Center, July 10, 2001)

253. Compared to the existing substation, the planned modifications will be more visible.  Dense vegetation along the Norwalk River and a small-unnamed stream will screen views of the substation from the closest residence, which is located 160 feet to the west.  Screening vegetation along New Canaan Avenue will be retained to the extent feasible or replaced with more compact planting or other screening treatment after construction.  Plantings along the east and west sides of the substation property also would be considered.  (CL&P 1, Vol. I., p. 17; CL&P 18, p. 70)

254. Calculations show that sound levels due to the proposed substation modifications are expected to be within State regulations at the property line, and would not be discernable at the closest residences.  (CL&P 1, Vol. I, p. 17; CL&P 18, p. 70)  

Electric and Magnetic Fields

255. The project would be designed to minimize the levels of exposure to electric and magnetic fields consistent with the Council’s Best Electric and Magnetic Field Management Practices.  (CL&P 18, p. 72; CL&P Administrative Notice No. 5)

256. CL&P has submitted a project-specific assessment of EMF including baseline, pre-construction measurements of EMF and projected EMF levels after construction of the project. Assuming average actual and projected loads on the current and proposed lines, the magnetic field levels at the edge of the right-of-way for the proposed line would be approximately equal to or marginally higher than the magnetic field levels that presently exist at the edge of the right-of-way. 

Proposed F-1

Calculated Magnetic Fields at edge of existing and proposed Right-of Way


Existing 115-kV Overhead
Proposed F-1 345-kV Overhead

Location
Typical ROW width (in feet)
East edge of ROW magnetic field level

(in mG)
West edge of ROW magnetic field level

(in mG)
Proposed ROW width

 (in feet)
East edge of ROW magnetic field level

(in mG)
West edge of ROW magnetic field level

(in mG)

Figure 1
80
18.2
18.2
125
10
14.1

Figure 2
150
0.9
3.6
150
14.6
14.9

Figure 3
80
7.4
7.4
125
11.4
8.5

Figure 4
80
9.3
26.8
95
13.9
22.1

Figure 5
80
20.6
20.0
120
9.7
19.3

Figure 6
100
18.1
13.3
130
39.4
12.5`

Figure 7
150
4.0
9.2
150
11.00
9.1

Figure 8
80
11.2
4.5
140
15.1
9.1

Proposed Configuration X

Calculated Magnetic Fields at edge of existing and proposed Right-of Way


Existing 115-kV Overhead 
Proposed Configuration X

Location
Typical ROW width (in feet)
East edge of ROW magnetic field level

(in mG)
West edge of ROW magnetic field level

(in mG)
Proposed ROW width

 (in feet)
East edge of ROW magnetic field level

(in mG)
West edge of ROW magnetic field level

(in mG)

Figure 1
80
20.3
17.5
125
20.5
18.5

Figure 2
150
0.6
5.6
150
0.6
5.6

Figure 3
80
11.8
11.8
125
11.8
11.8

Figure 4
80
11.6
19.9
95
6.5
7.3

Figure 5
80
27.5
19.6
120
10.4
10.4

Figure 6
100
24.2
14.9
130
39.4
13.9

Figure 7
150
5.0
5.2
150
6.1
7.2

Figure 8
80
15.2
8.1
140
15.1
10.2

Proposed underground 115/345-kV cable 

Calculated Magnetic Fields 

Distance from centerline
115-kV XLPE cable

@ 267 amp load

magnetic field level

(in mG)
345-kV XLPE cable

@ 500 amp load 

magnetic field level

(in mG)
345kV HPFF cable

@ 500 amp load 

magnetic field level

(in mG)

0
79.1
17.8
4.8

25
2.5
0.2
0.2

50
1.8
0.1
0.0

((CL&P 1, Figures 1-8 and Appendix 4;CL&P 16b, 16c, and 16d, Qs 3, 68 and 69, CL&P 16b, Attachment 2; CL&P 41, CSC Q. 10-SP01)

257. CL&P estimates that the audible noise from the overhead 345-kV overhead line will be in the range of 38 to 43 decibels at the edge of the right-of-way, with the higher end of the range occurring during the time of heavy rainstorms.  The relatively large conductors that CL&P propose to use for this line will suppress audible noise.  Even directly under the line during a hard rainstorm, the audible noise from the line would be about 45 decibels and be likely masked by rainfall noise.  Beyond the right-of-way edge, the line’s noise levels will attenuate at a rate of about three decibels per doubling of distance from the conductors.  Because there would be further noise attenuation by the walls of a home, the line’s audible noise should not be detectable within a home. ( Tr. 1/29/03, p. 138-140)

Telecommunications

258. There are seven transmission structures that support existing telecommunications antennas with associated base stations located at the base of the structure.  Four structures have been targeted for future use for which CL&P has agreed for shared use.  CL&P agreements require telecommunications providers to obtain Council approval prior to installing telecommunications equipment on a transmission structure.  (CL&P 9, Qs. 50 and 51; CL&P 28, CSC -01 12/14/01 Qs. 50 and 51)

259. To the extent practical and possible, a new transmission line structure would be located nearby an existing structure that supports telecommunications antennas in order to re-use the existing base station.  If this were not practical the telecommunications provider would need to decide to move the base station or abandon the site. (CL&P 9, Q. 52)

Project Schedule
260. CL&P anticipate that new line foundation and structure installations would begin in 2004.  CL&P’s current goal for the in-service date for the project is May 2005.  (CL&P 30, pp. 18-19) 
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(CL&P 43, Diagrams and Maps)

Appendix B


[image: image2.png]NORTH

NEW YORK

WASHINGTON

BETHLEHEU

Tis

WOODBURY

ROXBURY

PROSPECT.

LONG ISLAND SOUND

CCONNECTICUT

SUBJECT

—_— sV

— e KVUNE





(CL&P 9a)













� Figure Nos. refer to figures in CL&P Ex. 1, Application, Vol. I, Figures 1 through 8).


� Approximately 7 miles, in total, of the 27.6-kV distribution line will be relocated.


1 Miles of construction.


2 Costs include capital expenditures for land and substations, but not shunt reactors.  (CL&P Ex. 34)


3 114 of these 160 acres are due to CL&P’s plan to obtain a full 125 foot wide easement along 7.5 miles of the right-of-way corridor where it presently holds only pole rights. (CL&P Ex. 11, Responses to CFRE-01, Q-CFRE- 002, Attachment 2)


4 The 115-kV and 345-kV lines would share the overhead right-of-way for about 1.8 miles.  (CL&P Ex. 1, Application at 51)





5 The 115-kV and 345-kV lines would share the overhead right-of-way for about 1.8 miles.  (CL&P Ex. 1, Application at 51)


6 This estimate assumed the use of XLPE cable, as proposed in CL&P’s Application.  CL&P subsequently determined that, if it is ordered to place the entire line underground, a pipe-type HPFF cable system would be more appropriate.  (Zaklukiewicz, Tr. 1/29/03 at 155-163)  Although HPFF cable is less expensive than XLPE cable on a “per mile” basis, this cost differential is largely offset by the need for pressurizing plants and other substation equipment with HPFF cable systems.  (Carberry Tr. 12/4/02 at 37; Zaklukiewicz, Tr. 1/29/03 at 165-166)
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