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FORMAL REQUIREMENTS AND APPLICATION GUIDE

A PURPOSE

The Connecticut Light and Power Company doing business as Eversource Energy (Eversource) is
submitting this Application to the Connecticut Siting Council (Council) for the issuance of a Certificate of
Environmental Compatibility and Public Need for the construction and operation of the Southwest
Connecticut Reliability Project, consisting of a new approximately 3.4-mile 115-kilovolt (kV) overhead
electric transmission line from Plumtree Substation in the Town of Bethel, Fairfield County to Brookfield
Junction in the Town of Brookfield, Fairfield County, related modifications to Stony Hill Substation in the
Town of Brookfield, and the reconfiguration of two existing 115-kV double-circuit transmission lines (the
1770 Line and the 1887 Line) that presently connect to Stony Hill Substation. The Project will upgrade the
transmission system serving the Southwest Connecticut (SWCT) area generally, and the Housatonic Valley-
Norwalk-Plumtree sub-area in particular, so that the system will comply with applicable mandatory
reliability standards.

The public can obtain information about the Project in any of the following ways:

e The Project website at www.eversource.com
e By calling 1-800-793-2202

e By emailing TransmissionInfo@eversource.com

B. STATUTORY AUTHORITY

Eversource is applying to the Connecticut Siting Council pursuant to Connecticut General Statutes Section
16-50g et seq.
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C. LEGAL NAME AND ADDRESS OF APPLICANT

The Connecticut Light and Power Company doing business as Eversource Energy, with corporate offices
at 56 Prospect Street in Hartford, Connecticut.

Mailing Address:

Eversource Energy
56 Prospect Street
Hartford, CT 06141-0270

D. APPLICANT’S CONTACTS

Correspondence and other communications with regard to the application are to be addressed to, and
notices, orders and other papers may be served upon the following:

David L. Coleman

Project Manager

Eversource Energy

56 Prospect Street

Hartford, CT 06103

Telephone: (860) 728- 4826

E-mail address: mailto:david.coleman@eversource.com

Kathleen M. Shanley

Manager, Transmission Siting

Eversource Energy

56 Prospect Street

Hartford, CT 06103

Telephone: (860) 728-4527

E-mail address: mailto:kathleen.shanley@eversource.com

Jeffery D. Cochran

Senior Counsel, Legal Department

Eversource Energy

107 Selden Street

Berlin, CT 06037

Telephone: (860) 665-3548

E-mail address: mailto:jeffery.cochran@eversource.com

Brian T. Henebry

Carmody Torrance Sandak & Hennessey LLP

50 Leavenworth Street

P.O. Box 1110

Waterbury, CT 06721-1110

Telephone: (203) 575-2601

E-mail address: mailto:bhenebry@carmodylaw.com
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E. QUANTITY, FORM, AND FILING REQUIREMENTS
1. Quantity: Per the Council’s request, Eversource is providing one (1) original and fifteen (15)
copies of this Application, as well as an electronic copy.
2. Administrative Notice: Eversource requests administrative notice of the following documents.
FEDERAL
e FEDERAL ENERGY REGULATORY COMMISSION, GUIDELINES FOR THE PROTECTION OF NATURAL,
HISTORIC, SCENIC AND RECREATIONAL VALUES IN THE DESIGN AND LOCATION OF RIGHTS-OF-
WAY AND TRANSMISSION FACILITIES (November 27, 1970)
o National Park Service, U.S. Department of the Interior, National Register of Historic Places
(September 2014), available at http://www.nps.gov/history/nr/research/index.htm
REGIONAL

ISO NEwW ENGLAND, INC., TRANSMISSION OPERATING AGREEMENT AMONG ISO NEw
ENGLAND, INC., AND PARTICIPATING TRANSMISSION OWNERS, February 1, 2005,
available at http://www.iso-ne.com/reqgulatory/toa/vl er07-1289-000 toa composite.pdf

ISO NEW ENGLAND, INC., OVERVIEW OF THE BULK POWER SYSTEM AND ISO NEW
ENGLAND, ISO 101, October 1, 2014, available at http://isonewengland.org/static-
assets/documents/2014/08/iso101-t1-isocore.pdf

ISO NEW ENGLAND, INC., ELECTRICITY COSTS WHITE PAPER (June 1, 2006), available at
http://www.iso-ne.com/pubs/whtpprs/elec_costs_wht_ppr.pdf

ISO NEW ENGLAND, INC., 2014 REGIONAL SYSTEM PLAN (November 6, 2014), available at
http://www.iso-ne.com/system-planning/system-plans-studies/rsp

ISO NEW ENGLAND, INC., 2015 REGIONAL SYSTEM PLAN (November 5, 2015)
http://www.iso-ne.com/system-planning/system-plans-studies/rsp

ISO NEW ENGLAND, INC., FORECAST REPORT OF CAPACITY, ENERGY, LOADS & TRANSMISSION
(CELT), May 1, 2013, available http://www.iso-ne.com/static-
assets/documents/trans/celt/report/2013/2013 celt report.pdf

1ISO NEW ENGLAND, INC., FORECAST REPORT OF CAPACITY, ENERGY, LOADS & TRANSMISSION
(CELT), May 16, 2014, available at http://www.iso-ne.com/static-
assets/documents/trans/celt/report/2014/2014 celt report rev.pdf

SWCT Reliability Project FR-3 Eversource Energy


http://www.nps.gov/history/nr/research/index.htm
http://www.iso-ne.com/regulatory/toa/v1_er07-1289-000_toa_composite.pdf
http://isonewengland.org/static-assets/documents/2014/08/iso101-t1-isocore.pdf
http://isonewengland.org/static-assets/documents/2014/08/iso101-t1-isocore.pdf
http://www.iso-ne.com/pubs/whtpprs/elec_costs_wht_ppr.pdf
http://www.iso-ne.com/system-planning/system-plans-studies/rsp
http://www.iso-ne.com/system-planning/system-plans-studies/rsp
http://www.iso-ne.com/static-assets/documents/trans/celt/report/2013/2013_celt_report.pdf
http://www.iso-ne.com/static-assets/documents/trans/celt/report/2013/2013_celt_report.pdf
http://www.iso-ne.com/static-assets/documents/trans/celt/report/2014/2014_celt_report_rev.pdf
http://www.iso-ne.com/static-assets/documents/trans/celt/report/2014/2014_celt_report_rev.pdf

CSC Application June 2016 Formal Requirements and

Application Guide

ISO NEW ENGLAND, INC., FORECAST REPORT OF CAPACITY, ENERGY, LOADS & TRANSMISSION
(CELT), May 1, 2015, available at http://www.iso-ne.com/static-
assets/documents/2015/05/2015 celt report.pdf

ISO NEW ENGLAND, INC., FORECAST REPORT OF CAPACITY, ENERGY, LOADS & TRANSMISSION
(CELT), May 1, 2016, available at http://www.iso-ne.com/system-planning/system-plans-
studies/celt

ISO NEW ENGLAND INC. TRANSMISSION, MARKETS AND SERVICES TARIFF
(FORMERLY KNOWN AS FERC ELECTRIC TARIFF NO. 3). October 1, 2011, available at
http://www.iso-ne.com/requlatory/tariff/sect 1/sect i.pdf

Northeast Power Coordinating Council, Inc. Regional Reliability Reference Directory #1, Design
and Operation of the Bulk Power System. December 1, 2009 (replaced Document A-2), available
at https://www.npcc.org/Standards/Directories/Directory 1 TFCP_rev_20151001_GJD.pdf

Northeast Power Coordinating Council, Inc. Regional Reliability Reference Directory #4, Bulk
Power System Protection Criteria. December 1, 2009 (replaced Document A-5), available at
https://www.npcc.org/Standards/Directories/Directory%204 TFSP_Rev 20151001 GJD.pdf

STATE
Connecticut Siting Council

CONNECTICUT SITING COUNCIL, ELECTRIC AND MAGNETIC FIELD BEST
MANAGEMENT PRACTICES FOR THE CONSTRUCTION OF ELECTRIC
TRANSMISSION LINES IN CONNECTICUT (Revised on February 20, 2014), available at
http://www.ct.gov/csc/lib/csc/emf _bmp/emf bmp 12-14-07 20080603083907.pdf

CONNECTICUT SITING COUNCIL, DOCKET NO. F-2012/2013, REVIEW OF THE TEN-
YEAR FORECAST OF CONNECTICUT ELECTRIC LOADS AND RESOURCES (December
12, 2013), available at

http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast 2012 2013/f2012 13 finalreport201312

12.pdf

CONNECTICUT SITING COUNCIL, DOCKET NO. F-2014/2015, REVIEW OF THE TEN-
YEAR FORECAST OF CONNECTICUT ELECTRIC LOADS AND RESOURCES (December
10, 2015), available at http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast 2014 2015/f-
2015_finalreport.pdf

CONNECTICUT SITING COUNCIL, WHITE PAPER ON THE SECURITY OF SITING
ENERGY FACILITIES (October 8, 2009), available at
http://www.ct.gov/csc/lib/csc/docket 346/whiteppr final.pdf

CONNECTICUT SITING COUNCIL, INVESTIGATION INTO THE LIFE CYCLE COSTS OF
ELECTRIC TRANSMISSION LINES (November 15, 2012), available at
http://www.ct.qgov/csc/lib/csc/life cycle rfp/43714ql.pdf

DOCKET NO. 5 - THE CONNECTICUT LIGHT AND POWER COMPANY APPLICATION FOR A
CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY AND PUBLIC NEED FOR A 345-KV
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TRANSMISSION LINE AND A 115-KV TRANSMISSION LINE BETWEEN POINTS IN THE TOWNS OF NEW
MILFORD AND BETHEL.

e DOCKET NO. 217 - NORTHEAST UTILITIES SERVICE COMPANY APPLICATION FOR A
CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY AND PUBLIC NEED FOR THE CONSTRUCTION
OF A 345-KV ELECTRIC TRANSMISSION LINE AND RECONSTRUCTION OF AN EXISTING 115-KV
ELECTRIC TRANSMISSION LINE BETWEEN CONNECTICUT LIGHT AND POWER COMPANY'S
PLUMTREE SUBSTATION IN BETHEL, THROUGH THE TOWNS OF REDDING, WESTON, AND WILTON,
AND TO NORWALK SUBSTATION IN NORWALK, CONNECTICUT.

o DOCKET NO. 272 - THE CONNECTICUT LIGHT AND POWER COMPANY AND THE UNITED
ILLUMINATING COMPANY APPLICATION FOR A CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY AND PUBLIC NEED FOR THE CONSTRUCTION OF A NEW 345-KV ELECTRIC
TRANSMISSION LINE AND ASSOCIATED FACILITIES BETWEEN THE SCOVILL ROCK SWITCHING
STATION IN MIDDLETOWN AND THE NORWALK SUBSTATION IN NORWALK, CONNECTICUT. THIS
INCLUDES CONSTRUCTION OF THE BESECK SWITCHING STATION IN WALLINGFORD, EAST DEVON
SUBSTATION IN MILFORD, AND SINGER SUBSTATION IN BRIDGEPORT AND MODIFICATIONS TO
THE SCOVILL ROCK SWITCHING STATION AND THE NORWALK SUBSTATION AND CERTAIN
INTERCONNECTIONS.

e DOCKET NO. 292 - THE CONNECTICUT LIGHT & POWER COMPANY APPLICATION FOR A
CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY AND PUBLIC NEED FOR THE CONSTRUCTION
AND OPERATION OF 8.7 MILES OF NEW UNDERGROUND 115-KILOVOLT ELECTRIC TRANSMISSION
CABLES EXTENDING FROM CL&P’S EXISTING GLENBROOK SUBSTATION IN THE CITY OF
STAMFORD, THROUGH THE TOWN OF DARIEN, TO CL&P’S EXISTING NORWALK SUBSTATION IN
THE CITY OF NORWALK.

e DOCKET NO. 435 - THE CONNECTICUT LIGHT & POWER COMPANY APPLICATION FOR A
CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY AND PUBLIC NEED FOR THE STAMFORD
RELIABILITY CABLE PROJECT, WHICH CONSISTS OF CONSTRUCTION, MAINTENANCE, AND
OPERATION OF A NEW 115-KV UNDERGROUND TRANSMISSION CIRCUIT EXTENDING
APPROXIMATELY 1.5 MILES BETWEEN GLENBROOK AND SOUTH END SUBSTATIONS, STAMFORD,

CONNECTICUT, AND RELATED SUBSTATION IMPROVEMENTS.
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DOCKET NO. 461 - THE CONNECTICUT LIGHT & POWER COMPANY D/B/A EVERSOURCE
ENERGY APPLICATION FOR A CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY AND PUBLIC
NEED FOR THE CONSTRUCTION, MAINTENANCE, AND OPERATION OF A 115-KILOVOLT (KV) BULK
SUBSTATION LOCATED AT 290 RAILROAD AVENUE, GREENWICH, CONNECTICUT, AND TWO 115-
KV UNDERGROUND TRANSMISSION CIRCUITS EXTENDING APPROXIMATELY 2.3 MILES BETWEEN
THE PROPOSED SUBSTATION AND THE EXISTING COS COB SUBSTATION, GREENWICH,
CONNECTICUT, AND RELATED SUBSTATION IMPROVEMENTS.

DOCKET NO. 466 —THE CONNECTICUT LIGHT & POWER COMPANY D/B/A EVERSOURCE
ENERGY APPLICATION FOR A CERTIFICATE OF ENVIRONMENTAL COMPATIBILITY AND PUBLIC
NEED FOR THE FROST BRIDGE TO CAMPVILLE 115-KILOVOLT (KV) ELECTRIC TRANSMISSION LINE
PROJECT THAT TRAVERSES THE MUNICIPALITIES OF WATERTOWN, THOMASTON, LITCHFIELD,
AND HARWINTON, WHICH CONSISTS OF (A) CONSTRUCTION, MAINTENANCE AND OPERATION OF A
NEW 115-KV OVERHEAD ELECTRIC TRANSMISSION LINE ENTIRELY WITHIN EXISTING
EVERSOURCE RIGHT-OF-WAY AND ASSOCIATED FACILITIES EXTENDING APPROXIMATELY 10.4
MILES BETWEEN EVERSOURCE’S EXISTING FROST BRIDGE SUBSTATION IN THE TOWN OF
WATERTOWN AND EXISTING CAMPVILLE SUBSTATION IN THE TOWN OF HARWINTON; (B)
RELATED MODIFICATIONS TO FROST BRIDGE SUBSTATION AND CAMPVILLE SUBSTATION; AND
(C) RECONFIGURATION OF A 0.4 MILE SEGMENT OF TWO EXISTING 115-KV ELECTRIC
TRANSMISSION LINES ACROSS THE NAUGATUCK RIVER IN THE TOWNS OF LITCHFIELD AND
HARWINTON WITHIN THE SAME EXISTING RIGHT-OF-WAY AS THE NEW 115-KV ELECTRIC
TRANSMISSION LINE.

Department of Energy and Environmental Protection

CONNECTICUT COUNCIL ON SoIL AND WATER CONSERVATION, STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION, CONNECTICUT GUIDELINES FOR SOIL EROSION
AND SEDIMENT CONTROL, DEP BULLETIN 34 (May 2002, last revised September 2007),
available at http://www.ct.gov/dep/cwp/view.asp?a=2720&0=325660&depNav_GID=1654

STATE OF CONNECTICUT DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION, THE
CONNECTICUT STORMWATER QUALITY MANUAL (2004), available at
http://www.ct.gov/DEP/cwp/view.asp?a=2721&q=325704&depNav_GID=1654#download

CONNECTICUT DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION, AMPHIBIANS AND
REPTILES IN CONNECTICUT, Michael W. Klemens (2000), available at
http://ctdepstore.com/Amphibians-and-Reptiles-in-Connecticut-101.htm

PLANNING AND STANDARDS DIVISION, BUREAU OF WATER MANAGEMENT, CONNECTICUT
DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION, WATER QUALITY STANDARDS,
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(Surface Water Quality Standards Effective February 25, 2011 and Ground Water Quality
Standards Effective April 12, 1996), available at
http://www.ct.gov/deep/lib/deep/water/water quality standards/wgs_final adopted 2 25 11.pdf

Connecticut Air Quality Standards, Connecticut Dept. of Energy and Environmental Protection,
Regs. Conn. State Agencies 88§ 22a-174-24, et seq.

Connecticut Noise Control Regulations, Connecticut Dept. of Energy and Environmental
Protection, Regs. Conn. State Agencies §822a-69-1, et seq.

Department of Public Health

CONNECTICUT DEPARTMENT OF PUBLIC HEALTH, ELECTRIC AND MAGNETIC FIELDS (EMF):
HEALTH CONCERNS FACT SHEET (April 2008), available at
http://www.ct.gov/dph/lib/dph/environmental health/eoha/pdf/emf fact sheet - 2008.pdf

Other State Agencies

STATE OF CONNECTICUT OFFICE OF POLICY AND MANAGEMENT, CONSERVATION AND
DEVELOPMENT POLICIES PLAN FOR CONNECTICUT 2013-2018, July 30, 2013, available at
http://www.ct.gov/opm/cwp/view.asp?q=383182

STATE OF CONNECTICUT ENERGY EFFICIENCY BOARD, 2014 PROGRAMS AND OPERATIONS
REPORT (MARCH 1, 2015), available at
http://www.energizect.com/sites/default/files/uploads/Final%20ALR%202014%20Pages.2.26.15.

pdf

CONNECTICUT CLEAN ENERGY FUND, FY 2013—FY 2015 COMPREHENSIVE PLAN,
available at http://www.ctcleanenergy.com/Portals/0/FY 13%20Comprehensive%20Plan.pdf

An Act Establishing Connecticut Heritage Areas, as amended, 2009 Conn. Acts 221 (Reg. Sess.),
codified at Conn. Gen. Stat. §16a-27 (2010), available at
http://www.cga.ct.gov/2009/ACT/PA/2009PA-00221-RO0HB-06584-PA.htm

State Plan of Conservation and Development, as amended, Conn. Gen. Stat. 8§ 16a-27 to 16a-32a
(2015).

TECHNICAL

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, |IEEE STANDARD PROCEDURES FOR
MEASUREMENT OF POWER FREQUENCY ELECTRIC AND MAGNETIC FIELDS FROM AC POWER
LINES, IEEE Std 644-1994(April 30, 2013), available at
https://standards.ieee.org/findstds/standard/644-1994.html

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, IEEE GUIDE FOR THE DESIGN,
CONSTRUCTION, AND OPERATION OF SAFE AND RELIABLE SUBSTATIONS FOR ENVIRONMENTAL
ACCEPTANCE, IEEE Std 1127-1998 (Reaffirmed 2009) (December 5, 2009) (updated August 1,
2011), available at https://standards.ieee.org/findstds/standard/1127-1998.html
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e AMERICAN NATIONAL STANDARDS INSTITUTE, NATIONAL ELECTRICAL SAFETY
CODE, ANSI C2-2012. August 1, 2011.

ENVIRONMENTAL

e RICHARD M. DEGRAAF & DEBORAH D. RUDIS, NEW ENGLAND WILDLIFE: HABITAT,
NATURAL HISTORY, AND DISTRIBUTION (University of Massachusetts Press, 1983),
available at http://www.treesearch.fs.fed.us/pubs/4148

¢ ARAMJ.K.CALHOUN & MICHAEL W. KLEMENS, BEST DEVELOPMENT PRACTICES:
CONSERVING POOL-BREEDING AMPHIBIANS IN RESIDENTIAL AND COMMERCIAL
DEVELOPMENTS IN THE NORTHEASTERN UNITED STATES, MCA TECHNICAL PAPER
SERIES: NO. 5 (Metropolitan Conservation Alliance 2002), available at
http://www.nae.usace.army.mil/Portals/74/docs/regulatory/VernalPools/BestDevelopmentPractice

$200ct2014.pdf

e ARAM J.K. CALHOUN, et. al., Conserving pool-breeding amphibians in human-dominated
landscapes through local implementation of Best Development Practices, WETLANDS ECOLOGY
AND MANAGEMENT (2005), available at http://www.environmental-
expert.com/Files%5C0%5Carticles%5C9373%5CConservingpool-breeding.pdf

e NATURAL RESOURCES DIVISION, CONNECTICUT DEPARTMENT OF ENERGY AND
ENVIRONMENTAL PROTECTION, ATLAS OF CONNECTICUT TOPOGRAPHIC MAPS, DEP BULLETIN
17 (1992), available at
http://www.ctdepstore.com/Maps_c16.htm;jsessionid=1FF9EB902F8695DF048A7BD535715052

.gscstrfrnt02

e CONNECTICUT FOREST & PARK ASSOCIATION, CONNECTICUT WALK BOOK WEST (Ann T.
Colson, ed., 19" ed. 2006), available at http://www.ctwoodlands.org/connecticut-walk-book-west

e National Audubon Society, Connecticut Important Bird Areas (2015), available at
http://ct.audubon.org/important-bird-areas-11

o United States Geological Survey, Connecticut Topographic Map Collection, available at
http://magic.lib.uconn.edu/topographic_maps.html

MISCELLANEOUS
e United States Code of Federal Regulations Title 33, Clean Water Act, Sections 401 and 404.

e Conn. Gen. Stat. §16-243 and 8816-11-134, and 135 of the Regulations of Connecticut State
Agencies.
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e The Connecticut Light and Power Company, 2012 Forecast of Loads and Resources for the
Period 2012-2021. March 1, 2012, available at
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast 2012 2013/annual reports/f2012-
20120301-cl&p.pdf

e The Connecticut Light and Power Company, 2013 Forecast of Loads and Resources for the
Period 2013-2022. March 1, 2013, available at
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast 2012 2013/annual reports 2013/cl&p 2

0130301.pdf

e The Connecticut Light and Power Company, 2014 Forecast of Loads and Resources for the
Period 2012-2021. February 28, 2014, available at
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast 2014 2015/2014documents/f2014-
20140228-cl&p.pdf

e The Connecticut Light and Power Company, doing business as Eversource Energy, 2015 Forecast
of Loads and Resources for the Period 2015-2024, March 2, 2015, available at
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast 2014 2015/2015 documents/1_marchfili
ngs/f-2014-2015-20150302_eversourcerpt.pdf

e The Connecticut Light and Power Company, doing business as Eversource Energy, 2016 Forecast
of Loads and Resources for the Period 2016-2025, March 1, 2016, available at
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast 2016 2017/2016/transmission/f2016ever

source.pdf

e The New England Energy Alliance, Electricity Transmission Infrastructure Development in New
England Value through Reliability, Economic and Environmental Benefits. Polestar
Communications & Strategic Analysis. December 2007, available at
http://www.newenglandenergyalliance.org/

e World Health Organization, Electromagnetic Fields and Public Health, Exposure to Extremely
Low Frequency Fields — Fact Sheet #322. June 2007, available at http://www.who.int/peh-
emf/publications/facts/fs322/en/

3. Application Guide: This Application is presented based on the Council's February 2016

Application Guide for an Electric and Fuel Transmission Line Facility to assist applicants in filing for a
Certificate from the Council for the construction of an electric or fuel transmission line as defined in
Connecticut General Statutes § 16-50i (a) (1) and (2). Eversource also consulted Connecticut General
Statutes §8 16-50g through 16-50aa and 88 16-50j-1 through 16-50z-4 of the Regulations of Connecticut
State Agencies in preparing this Application. At the end of this section, Eversource has provided a reference
table which acts as a directory between the Council’s Application Guide and this Application. This table
provides a summary of the Application Guide and identifies the corresponding section of the Application

where the information is addressed.

SWCT Reliability Project FR-9 Eversource Energy


http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast_2012_2013/annual_reports/f2012-20120301-cl&p.pdf
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast_2012_2013/annual_reports/f2012-20120301-cl&p.pdf
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast_2012_2013/annual_reports_2013/cl&p_20130301.pdf
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast_2012_2013/annual_reports_2013/cl&p_20130301.pdf
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast_2014_2015/2014documents/f2014-20140228-cl&p.pdf
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast_2014_2015/2014documents/f2014-20140228-cl&p.pdf
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast_2014_2015/2015_documents/1_marchfilings/f-2014-2015-20150302_eversourcerpt.pdf
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast_2014_2015/2015_documents/1_marchfilings/f-2014-2015-20150302_eversourcerpt.pdf
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast_2016_2017/2016/transmission/f2016eversource.pdf
http://www.ct.gov/csc/lib/csc/pendingproceeds/forecast_2016_2017/2016/transmission/f2016eversource.pdf
http://www.newenglandenergyalliance.org/
http://www.who.int/peh-emf/publications/facts/fs322/en/
http://www.who.int/peh-emf/publications/facts/fs322/en/
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4, Pre-Application Process (General Statutes 8 16-50I(e)): Eversource consulted with

representatives of each of the affected municipalities and municipalities having a border within 2500 feet
of the proposed facility prior to distribution of the Municipal Consultation Filing (MCF). In April 2016,
an MCF for the Project was distributed to the Chief Elected Official of each of these municipalities, thereby
commencing the municipal consultation period for this Application. During this time, Eversource sought

input from the public and local government representatives regarding the Project, as presented in the MCF.

F. APPLICATION FILING FEES
(General Statutes § 16-50v(a); Application Guide § 1V; General Statutes § 16-501(a))

The filing fee for this Application is determined by the following schedule:

Estimated Construction Cost Fee
Up to $5,000,000 0.05% or $1,250.00, whichever is greater
Above $5,000,000 0.1% or $25,250.00, whichever is less

Based on this schedule and the estimated construction cost for the Project of $24.4 million a check for the
filing fee in the amount of $24,400 accompanies this Application. Eversource understands that additional
assessments may be made for expenses in excess of the filing fee, and that fees in excess of the Council's
actual costs will be refunded to Eversource. Pursuant to §16-501(a)(3) and § 16-50bb, Eversource also

encloses a check in the amount of $25,000.00 for the municipal participation fees.

G. PROOF OF SERVICE
(General Statutes § 16-501(b))

This Application was served on the following:

e The chief elected official, the zoning commission, planning commission, the planning and zoning
commissions, and the conservation and wetlands commissions of the site municipality and any
adjoining municipality having a boundary not more than 2,500 feet from the facility;

e The regional planning agency that encompasses the route municipalities;
e The State Attorney General;

o Each member of the Legislature in whose district the facility is proposed;
o Any federal agency which has jurisdiction over the proposed facility;

e The State Department of Energy and Environmental Protection, Public Health, Economic and
Community Development, Agriculture and Transportation; the Council on Environmental
Quality; and the Office of Policy and Management.

SWCT Reliability Project FR-10 Eversource Energy
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e Other state and municipal bodies as the Council may by regulation designate, including but not
limited to, the State Historic Preservation Officer of the Commission on Culture and Tourism and
the Department of Emergency Management and Homeland Security.

Attachments to the cover letter accompanying the filing of this Application to the Council include the
transmittal memos sent to these officials and agencies as well as a copy of the service list and an affidavit

attesting that appropriate service was made.

H. NOTICE TO COMMUNITY ORGANIZATIONS
(Guide, 8 VIII)

The applicant made reasonable efforts to provide notice of this Application on the following:

e Affected community groups including Chambers of Commerce, land trusts, environmental
groups, trail organizations, historic preservation groups, advocacy groups for the protection of
Long Island Sound, and river protection organizations within the watershed affected by the
proposed facility that have been identified by a municipality where the facility is proposed to be
located, or those that have registered with the Council to be provided notice;

e Any affected water company within the watershed affected by the proposed facility.

Attachments to the cover letter accompanying the filing of this Application to the Council include a listing
of the community groups and water companies to whom notice of this Application is being provided as

well as the transmittal memo sent to these organizations and an affidavit that such notice was given.

l. PUBLIC NOTICE
(General Statutes § 16-501(b))

Notice of this Application was published at least twice prior to the filing of the Application in newspapers
having general circulation in the site municipalities. The notice included the name of the applicant, the date
of filing, and a summary of the Application. The notice was published in not less than ten-point type.
Affidavits of publication are attached to the cover letter accompanying the filing of this Application to the
Council.
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J. NOTICE INUTILITY BILLS
(General Statutes § 16-501(b))

Notice of the proposed Project was provided to each Eversource customer located within the municipalities
of the proposed route on a separate enclosure with each customer's monthly bill for one or more months not
earlier than 60 days prior to the filing of this Application with the Council. This included all Eversource

customers in the towns of Bethel, Danbury, and Brookfield.

An affidavit attesting to delivery of the bill insert and a copy of the actual insert itself are attached to the

cover letter accompanying the filing of this Application to the Council.

K. NOTICE TO OWNERS OF PROPERTY ABUTTING SUBSTATION SITES
(General Statutes § 16-501(b))

Notice of the proposed modifications to the Stony Hill Substation in Brookfield, Connecticut was provided
to abutters of the substation via certified mail, return receipt requested. Notice of the interconnection of
the new 115-kV line at Plumtree Substation was provided to abutters of the substation via certified mail,
return receipt requested. An affidavit regarding this notice is attached to the cover letter accompanying
the filing of this Application to the Council.

L. APPLICATION DIRECTORY FOR COMPLIANCE WITH THE COUNCIL’S
APPLICATION GUIDE FOR ELECTRIC AND FUEL TRANSMISSION LINE
FACILITIES

The following table provides references to indicate where information requested in the Council’s
Application Guide for Electric and Fuel Transmission Line Facilities (February 2016) is located in this
Application.
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Cross-Reference between the Council’s 2016 Application Guide and the Project Application

Council’s Application Guide
(Section No. and Summary Description)

Eversource Application
(Section Reference)

General
Applicants shall consult General Statutes 88 16-50g through 16-50aa and
Sections 16-50j-1 through 16-50z-4 of the Regulations of Connecticut State
Agencies to ensure complete compliance with the requirements of those
sections.

Application meets the intent of these
state requirements.

l. Pre-Application Process
(CGS § 16-501 (e))
Requirements for municipal consultation.

Volume 1, Executive Summary,
Sections 1 and 9

1. Form of Application
(RCSA § 16-501-2)
Review of information to be included in the application.

Volume 1, Application Formal
Requirements and entire Application.
(Application conforms to these
document component requirements.)

1. Filing Requirements (CGS § 16-50j-12)
Review of requirements for submission of copies of application, bulk filings,
application format, format for exhibits and sworn testimony. All application
fees shall be paid to the Council at the time an application is filed with the
Council.
Municipal participation fee.

Volume 1, Application Formal
Requirements; overall application
conforms to these requirements

IV. Application Filing Fees Proof of Service
(CGS § 16-501 (a) and RCSA § 16-50v-1a)
Filing fees shall be paid to the Council at the time the application is filed.

Procedural requirement, completed at
Application submission to the Council

V.  Municipal Participation Account (CGS § 16-50bb; § 16-501(a)(3))
Each application shall be accompanied by a payment of $25,000 to be
deposited in the Municipal Participation Account.

Procedural requirement, completed at
Application submission to the Council

VI. Contents of Application
(CGS § 16-501(a) (1) (A) and § 16-50p and § 16-50(0))
An application for a Certificate for the construction of a transmission line
facility should include or be accompanied by the following:
A.  An executive summary

Volumes 1-5

Volume 1, Executive Summary

B.  Adescription of the technical specifications for the project, including
design and cost information.

Volume 1, Section 3

A statement describing the need for the project.

Volume 1, Section 2; VVolume 4

C
D. Ajustification for overhead portions, including life cycle cost studies
comparing overhead alternatives with underground alternatives.

Volume 1, Section 3; Sections 10, 11,
and 12

E. A program of dates showing the proposed program of ROW or
property acquisition, construction, completion and operation.

Volume 1, Section 8

F.  Information for property within the proposed project area, including
access roads and the proposed ROW and information regarding visual
inspections from public ROWs of any project areas not accessible.

Volume 5

G. A proposed route map, at a scale no smaller than 1 =2,000 feet or a
USGS topographic map and aerial photographs showing details of the
ROWs and proximity to defined land use and environmental features.

Volume 5, Exhibits 1 and 2

H. A narrative description of the proposed transmission line and
transmission line alternatives, including the following:

Volume 1, Sections 3, 5, 10, 11, and 12;
Volumes 2 -5

1. Existing Conditions
a) The ecological communities of the wetlands, watercourses and

upland systems, and their functional significance including, but not
limited to:
i.Floral associations;

Volume 1, Sections 5, 6 and 11; Volume
2; Volume 3; Volume 5

Volume 1, Section 5, 11 and 12; VVolume
2; Volume 5, Exhibits 1 and 2
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Council’s Application Guide
(Section No. and Summary Description)

Eversource Application
(Section Reference)

ii.Inventory of wildlife habitat with observed and expected wildlife
users;

Volume 1, Section 5; Sections 11 and
12; Volume 3, Exhibits 1- 2; Volume 5,
Exhibits 1 and 2

iii.Species of Special Concern and rare or endangered species,
including their habitats;

Volume 1, Sections 5, 6, and 11;
Volume 3 (Rare Species Report —
Privileged & Confidential); Volume 5

iv.Inventory of breeding birds and their habitats;

Volume 1, Section 5; Volume 3, Exhibit
1

V.Riparian environments and buffer vegetation; and

Volume 1, Section 5, Section 11;
Volume 2; Volume 3, Exhibit 2;
Volume 5

Vvi.Fishery habitat and cold water fisheries.

Volume 1, Section 5, 11, and 12;
Volume 5

b)  Existing infrastructure (where applicable):

Volume 1, Sections 3, 5.1.5, 5.1.6, 11
and 12; Volume 5

i.Existing ROW boundaries;

Volume 1, Section 3; Volume 5

ii.Components of existing transmission line; and

Volume 1, Section 2; Volume 5

iii.Other improvements within existing and proposed rights-of-way.

Volume 1, Section 3; Volume 5

2. Proposed Conditions

Volume 1, Sections 3, 4, and 6;
Volumes 3 and 5

a. Areas of disturbance (temporary and permanent)

Volume 1, Sections 3, 4; Volume 5

b. Proposed construction staging areas, conductor pulling sites,
material marshaling yards, and construction field offices

Volume 1, Sections 3 and 4; Volume 5

d. Proposed access roads and opportunities for alternative access

Volume 1, Section 4.1.5; Volume 5

e. Proposed structure location envelopes

N/A (approximate work pads shown)

f. Proposed blasting, grading, and changes to drainage

Volume 1, Section 4

. Proposed route plans, at a scale no smaller than 1” = 100’, showing the Volume 5

existing conditions and certain proposed transmission line changes,

expanding on the narrative descriptions in Section H.

1. Existing Conditions
a.  ldentification of existing and proposed ROW boundaries; Volume 5
b.  Location of any existing transmission line structures and Volume 5

accessways;

C.  Contour mapping at 2’ intervals; Volume 5
d.  Inland and tidal wetlands boundaries, vernal pools, and Volumes 5

intermittent and perennial watercourses, as determined in the
field, unless existing mapping is adequate, with a 50 foot
buffer shown for wetlands and a 100 foot buffer shown for
vernal pools and watercourses;

(no tidal areas involved in Project)

e.  Coastal Management Zone boundaries;

N/A
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Council’s Application Guide

(Section No. and Summary Description)

Eversource Application
(Section Reference)

f.  100-year flood plain boundaries as identified by the Federal Volume 5
Emergency Management Agency;

g. Locations of protected and special concern species; Volume 1, Section 5 for narrative
description. Locations of protected and
special concern species not included on
Volume 5 maps to protect species; only
general NDDB locations are shown

h.  Areas susceptible to soil erosion; Volume 5 (topographic contours and
Plan and Profile drawings)

i.  Habitat for protected and special concern species, including Refer to (g), above.

those represented by the CT DEEP Natural Diversity Data
Base (confidential data provided in an appropriate manner);
and
j.  Fishery habitat and cold water fisheries. Fishery habitat described in Volume 1

(Section 5); streams illustrated on the
Volume 5 maps

2. Changes to existing conditions for the proposed transmission line:

Volume 1, Section 3; Volume 5 maps

a.  Additional ROW width required, if any; and cross-sections
(No additional ROW required)
b.  Anticipated transmission line structure location envelopes; N/A
Anticipated areas of disturbance (temporary and permanent); Volume 5
d.  Anticipated area of disturbance to an inland wetland buffer Volume 5
boundary or to an inland wetland,;
e.  Anticipated area of disturbance for material staging and Discussed in VVolume 1, Section 4;
conductor pulling sites; Volume 3
f.  Anticipated access roads and opportunities for alternative Volume 5
access;
g.  Substation connections; and Volume 1, Section 3.2; Volume 5
h.  Other sensitive areas requiring special attention. Volume 1, Sections 5 and 6; Volume 5

J. Justification for the adoption of the route selected, including a
comparison of alternative routes which are environmentally, technically,
and economically practical. Justification for overhead portions of
transmission lines, including comparative cost studies and a comparative
analysis of effects described in Conn. Gen. Stat. 8 16-50pl (a)(1)(A) and
Section K (below) for undergrounding. Include enough information for a
complete comparison between the proposed route and any alternative
route contemplated

Volume 1, Sections 1, 2, 3, 10, 11, and
12

K. A description of the effect that the proposed facility would have on the
environment, ecology, and scenic, historic, and recreational values,
including effects on:

Volume 1, Sections 4, 6, and 7

1. Public health and safety

Volume 1, Section 7

2. Local, state, and federal land use plans including energy security;

Volume 1, Sections 4.4.4, 6.1.4, and
6.2.4

3. Existing and future development;

Volume 1, Sections 5.1.4, 5.2, 6.1.4, and
6.2.4
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Council’s Application Guide
(Section No. and Summary Description)

Eversource Application
(Section Reference)

4. Road and waterway crossings; Volume 1, Sections 4 and 6
5. Wetland crossings; Volume 1, Sections 4 and 6; Volume 2;
Volume 5

6. Wildlife and vegetation, including rare and endangered species, and | Volume 1, Sections 4 and 6; Volume 5
species of special concern, with documentation by the CT DEEP
Natural Diversity Data Base;

7. Water supply areas; Volume 1, Sections 6.1.2 and 6.2.2

8. Archaeological and historic resources, with documentation by the Volume 1, Section 6.1.6, 6.2.7; Volume
SHPO; and 3, Exhibit 3

9. Other environmental concerns identified by the applicant, the Volume 1, Sections 4, 5, and 6

Council, or any public agency:

Coastal Consistency Analysis N/A
Connecticut Heritage Areas N/A
Ridgeline Protection Zones N/A

Aquifer Protection Zones

Volume 1, Sections 6.1.2 and 6.2.2

DOT Scenic Lands

Volume 1, Sections 6.1.4 and 6.2.4;
Volume 3, Exhibit 4

State Parks and Forests

Volume 1, Section 6.1.4; Volume 5

Agricultural Lands N/A
Wild and Scenic Rivers N/A
Protected Rivers N/A

Endangered, Threatened, and Special Concern Species

Volume 1, Sections 6.1.3 and 6.2.3;
Volume 3 (Rare Species Report —
Privileged)

L. A statement explaining mitigation measures for the proposed
transmission line including:

Volume 1, Sections 4 and 6

1. Description of proposed site clearing for access including type of Volume 1, Sections 6.1.3
vegetation scheduled for removal and quantity of trees greater than
6” diameter at breast height and involvement with wetlands

2. Construction techniques designed specifically to minimize adverse Volume 1, Sections 4 and 6; Volume 5
effects on natural areas and sensitive areas;

3. Special routing or design features made specifically to avoid or Volume 1, Sections 3, 4, and 6; VVolume
minimize adverse effects on natural areas and sensitive areas; 5

4. Justification for maintaining retired or unused facilities on the N/A
ROWs if removal is not planned;

5. Methods to prevent and discourage unauthorized use of the ROWSs; | Volume 1, Section 4.1

6. Establishment of vegetation proposed near residential, recreational, | Volume 1, Section 4 (no special

and scenic areas; and at road crossings, waterways, ridgelines, and
areas where the line would be exposed to view;

landscaping currently proposed)

SWCT Reliability Project
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Council’s Application Guide
(Section No. and Summary Description)

Eversource Application
(Section Reference)

7. Methods for preservation of vegetation for wildlife habitat and

Volume 1, Sections 4, 6

screening;
M. Safety and reliability information, including: Volume 1, Section 4.4
1. Provisions for emergency operations and shutdowns; and
2. Fire suppression technology.
N. Justification that the location of the proposed facility would not pose an Volume 1, Section 7
undue safety or health hazard to persons or property along the area
traversed by the proposed facility, including:
1 Measurements of existing EMF at the boundaries of adjacent Volume 1, Section 7
schools, daycare facilities, playgrounds, and hospitals (and any
other facilities described in Conn. Gen Stat. § 16-50I, with
extrapolated calculations of exposure levels during expected normal
and peak normal line loading;
2 Calculations of expected EMF levels at the above listed locations Volume 1, Section 7
that would occur during normal and peak normal operation of the
transmission ling;
3 A statement describing consistency with the Council’s “Best Volume 1, Section 7
Management Practices for Electric and Magnetic Fields”, as
amended; and
4 Adescription of siting security measures for the proposed facility, Volume 1, Section 4.4
consistent with the Council’s “White Paper on the Security of Siting
Energy Facilities”, as amended.
O. A schedule of proposed program for ROW or property acquisitions, Volume 1, Section 8
construction, rehabilitation, testing and operation.
P. Identification of each federal, state, regional, district and municipal Volume 1, Section 9; Volume 3,
agency with which Proposed Route reviews have been undertaken or will | Exhibits 3 Appendix A (Agency
be undertaken, a copy of each written agency position on such route, and | Correspondence); and Exhibit 5
a schedule for obtaining approvals not yet received. Appendix B (Agency Correspondence)
Q. Bulk filing of the most recent conservation, inland wetland, zoning, and Narrative summary and maps in VVolume
plan of development documents of the municipality, including a 1, Sections 5 and 6; Volume 5
description of the zoning classification of the site and surrounding areas,
and a narrative summary of the consistency of the project with the Bulk filing submitted separately
Town’s regulations and plans.
R. Such information any department or agency of the state exercising Volume 1, Sections 5 and 6; Volumes 2,
environmental controls may, by regulation, require. 3,and 5
S. Pursuant to CGS § 16-500, the applicant shall submit into the record the | N/A
full text of the terms of any agreement, and a statement of any
consideration therefore, if not contained in such agreement, entered into
by the applicant and any party to the certification proceeding, or any
third party, in connection with the construction or operation of the
facility. This provision shall not require the public disclosure of
proprietary information of trade secrets.
T. Such information the applicant may consider relevant. Application

VIL.

Proof of Service

(CGS § 16-501 (b))

Each application shall be accompanied by proof of service of such
application on:

A.

The chief elected official, the zoning commission, planning
commission, the planning and zoning commissions, and the
conservation and wetlands commissions of the site municipality and any
adjoining municipality having a boundary not more than 2,500 feet from
the facility;

The regional planning agency that encompasses the route
municipalities;

Procedural requirement, completed at
Application submission to the Council;
refer to Formal Requirements section in
Volume 1

SWCT Reliability Project
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Council’s Application Guide
(Section No. and Summary Description)

Eversource Application
(Section Reference)

C. The State Attorney General;
D. Each member of the Legislature in whose district the facility is
proposed;
Any federal agency with jurisdiction over the proposed facility; and
The state departments of Energy and Environmental Protection, Public
Health, Public Utilities Regulatory Authority, Economic and
Community Development, Agriculture and Transportation; the Council
on Environmental Quality; and the Office of Policy and Management;
and
G. Other state and municipal bodies as the Council may designate by
regulation, including but not limited to the SHPO and the Department of
Emergency Management and Homeland Security.

mm

VIII. Notice to Community Organizations Volume 1, Section 9 provides summary
The applicant shall use reasonable efforts to provide notice of the application | information; data filings related to the
on the following: MCEF are submitted separately as part of
A.  Affected community groups including Chambers of Commerce, land Application filing process; refer to other

trusts, environmental groups, trail organizations, historic preservation portions of Formal Requirements section
groups, advocacy groups for the protection of Long Island Sound, and in Volume 1
river protection organizations within the watershed affected by the
proposed facility that have been identified by the municipality where
the facility is proposed to be located or that have registered with the
Council to be provided notice; and
B.  Any affected water company within the watershed affected by the
proposed facility.

IX. Public Notice Completed as part of Application
(CGS § 16-501 (b)) submission process; refer to Formal
Provide appropriate notice of the Application, pursuant to the Council’s Requirements section in VVolume 1
regulations. Notice must be published at least twice prior to the filing of the
application, in a newspaper having general circulation in the site
municipalities, and shall be in a format as specified by the Council’s
requirements.

X.  Notice in Utility Bills Completed as part of Application

(CGS 8§ 16-501 (b))

For electric transmission facilities, notice shall also be provided to each
electric company customer in the municipality where the facility is proposed
on a separate enclosure with each customer’s monthly bill.

submission process; refer to Formal
Requirements section in Volume 1.

The Application also includes the information required pursuant to General Statutes § 16-50j-59 (2012).
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EXECUTIVE SUMMARY

ES.1 PROPOSED PROJECT PURPOSE AND LOCATION

The Connecticut Light and Power Company doing business as Eversource Energy (Eversource) proposes
to construct a new 3.4-mile 115-kilovolt (kV) overhead electric transmission line from its existing Plumtree
Substation in the Town of Bethel, through the eastern portion of the City of Danbury, to Brookfield
Junction in the Town of Brookfield. Eversource also proposes to modify facilities and existing 115-kV
line interconnections at its existing Stony Hill Substation, also located in the Town of Brookfield.

These proposed electric transmission system upgrades are required to improve the reliability of the 115-
kV electric system in the Southwest Connecticut (SWCT) area generally and in the Housatonic Valley-
Norwalk—Plumtree sub-area of SWCT (referred to herein as the Housatonic Valley sub-area) in particular.
Figure ES-1 illustrates the existing electric transmission system in SWCT, including the Housatonic Valley

sub-area.

The proposed improvements, referred to as the SWCT Reliability Project (Project), will eliminate potential
thermal overloads and voltage violations that were identified in studies conducted by the Independent
System Operator New England (ISO-NE), the independent transmission system planning authority for the
New England states. In addition to eliminating reliability criteria violations, the proposed new 115-kV line
would have better voltage performance, would not adversely affect existing power transfer limits; and
would be cost-effective compared to other system alternatives initially considered. The installation of the
new 115-kV line between Plumtree Substation and Brookfield Junction also would provide an additional
source of electricity into a load pocket within the Housatonic Valley sub-area. The proposed Project
facilities were identified as a result of system planning studies and alternatives analyses performed by I1SO-
NE.

1 A transmission system “junction” is a location where different transmission lines intersect.
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Figure ES-1: SWCT Region
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Figure ES-2 shows the general location of the proposed 115-kV modifications in the northwestern portion

of Fairfield County.

Figure ES- 2:  Proposed Project Location
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The proposed Project facilities, all of which would be accommodated within Eversource’s existing

transmission line rights-of-way (ROWS) or on Eversource-owned property, would consist of the following:

e New 115-kV Overhead Transmission Line. Construct a new, approximately 3.4-mile 115-kV
overhead electric transmission line (designated as the 1887 Line) connecting Plumtree Substation
to Brookfield Junction. At present, the 1887 Line connects Shepaug Substation (located in the
Town of Southbury), Stony Hill Substation, and West Brookfield Substation (located in the Town
of Brookfield), passing through Brookfield Junction. The new 3.4-mile transmission line will
extend the 1887 Line to Plumtree Substation, providing another 115-kV connection to that

substation.
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The Proposed Route for the new 115-kV transmission line would be entirely within Eversource’s
existing approximately 175-to-225-foot-wide transmission line ROW, adjacent to two other
overhead lines (a 115-kV line [the 1770 Line] and a 345-kV line [the 321 Line]), which are
supported together on double circuit structures. The new 115-kV line would be aligned east of
the existing lines.

The new 115-kV line would interconnect to Plumtree Substation within the presently developed
substation yard. Only minor equipment modifications would be required at Plumtree Substation
to connect the new 115-kV line.

¢ Maodifications to Stony Hill Substation and to Existing Transmission Lines. Modify the
substation and reconfigure the connection to two existing 115-kV transmission lines (i.e., the
1770 Line and the 1887 Line) that presently connect to the substation. The proposed work, which
will be performed on Eversource property within or adjacent to the substation, would include:

- Connect an existing 115-kV capacitor bank to a different bus.

- Reconfigure two existing overhead 115-kV lines, both of which presently connect to the
substation, as follows:

v" Reconfigure the existing three-terminal 1770 Line that extends into Plumtree Substation
from Bates Rock Substation (in the Town of Southbury) into separate two-terminal lines
between Plumtree and Stony Hill substations and between Stony Hill and Bates Rock
substations. After this reconfiguration, the 1770 Line will be re-numbered (although no
physical changes will be made to the line other than at Stony Hill Substation). Thus,
from Plumtree to Stony Hill substations, the former 1770 Line will be re-designated the
1268 Line, whereas the portion of the 1770 Line connecting Stony Hill and Bates Rock
substations will become the 1485 Line.

v" Reconfigure the existing 1887 Line into a three-terminal line between Plumtree, West
Brookfield, and Shepaug substations. The existing 1887 Line interconnection to Stony
Hill Substation will be eliminated; thus, after the proposed reconfiguration, the 1887 Line
will bypass Stony Hill Substation.

ES.2 THE CONNECTICUT SITING COUNCIL APPLICATION: ORGANIZATION
AND CONTENT

The proposed Project is subject to the regulations of the Connecticut Siting Council (Council or CSC) and

other federal and state regulatory agencies. Accordingly, Eversource submits this Application for a

Certificate of Environmental Compatibility and Public Need (Application) to the Council. The Application

includes five volumes, as follows:

o Volume 1 presents detailed information about the proposed Project, including the Proposed
Route for the new 115-kV transmission line, transmission facilities design, construction and
operation procedures, existing environmental conditions, potential environmental effects and
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mitigation measures, and electric and magnetic field (EMF) mitigation. In addition, Volume 1
identifies the alternatives considered to the proposed Project.

o Volume 2 includes information concerning wetlands and water resources along the Proposed
Route, including wetland delineation forms.

o Volume 3 provides environmental reports concerning threatened and endangered species,
breeding birds, vernal pools, cultural resources, and visual resources.

o Volume 4 consists of technical electric transmission system planning reports.

o Volume 5 presents Project maps and drawings, including a U.S. Geological Survey (USGS) map
of the proposed Project, aerial photography based maps at scales of 1” =400’ and 1” =100’, Plan
and Profile maps, as well as cross-sections of the proposed transmission line, and drawings of the
proposed substation modifications.

Eversource’s Construction & Maintenance Environmental Requirements Best Management Practices
(BMP) Manual for Connecticut for transmission line construction and maintenance activities in
Connecticut is not included in hard copy in this Application, but is available for download via the

following link: http://www.transmission-nu.com/contractors/pdf/CT_BMP.pdf

ES.3 PROPOSED PROJECT FACILITIES

New 115-kV Transmission Line. The proposed new 115-kV transmission line would be located adjacent
to the existing 321/1770 overhead transmission lines that presently occupy Eversource’s ROW between
Plumtree Substation and Brookfield Junction. The existing transmission lines are supported on steel lattice
or monopole structures that are approximately 85 feet tall near Plumtree Substation, but are typically 150

feet in height along the majority of the ROW.

The proposed overhead 115-kV line would be supported on weathering steel monopole structures in a
vertical configuration. The existing Eversource ROW is sufficiently wide to accommodate the new
monopoles without affecting the existing transmission lines (i.e., without requiring the relocation or

rebuilding of existing structures).

The new monopole structures would have typical structure heights of 95-135 feet above ground, depending
on terrain. Four three-pole weathering steel structures in a horizontal configuration approximately 30-40

feet in height would be installed to the west of Plumtree Substation. Thus, depending on terrain, the new
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115-kV structures would typically be substantially shorter than the existing double-circuit 345-kV/115-kV

transmission line structures.

The length that the new 115-kV line would traverse through each of the three municipalities, as well as the

ROW width in each community, is summarized in Table ES-1.

Table ES- 1: ROW Length and Width by Municipality

Eversource ROW Characteristics
Municipality Length Width Range (Feet, Typical)
(Approx. Miles)
Bethel 2.2 175-225
Danbury 0.9 175
Brookfield 0.3 175
Total 34

Plumtree Substation Modifications. At Plumtree Substation, the new 115-kV transmission line would
connect to a spare position, which currently includes equipment and structures to accommodate the new
line. Specifically, the new 115-kV line would be terminated on the existing steel A-frame structure and
would tie into the substation between two existing 115-kV circuit breakers. Terminal equipment,
including the line disconnect switch and wave trap, would be upgraded to meet the new 115-kV line

capacity requirements.

Stony Hill Substation Modifications. At Stony Hill Substation, all of the proposed modifications will be
accomplished within the substation or on Eversource property directly adjacent to the substation. Within
the substation, the existing 22K 115-kV capacitor bank connection to Bus Al will be removed and the
capacitor bank will instead be connected to existing Bus A3. This work will include the removal of existing
bus-related equipment and support structures and the installation of new bus equipment and support

facilities. Lightning arrestors also will be installed.

In addition, three existing structures associated with the existing 1770/1887 line interconnections to the
substation will be removed. The structures to be removed are wood poles with typical heights of
approximately 85 feet and are located on Eversource property north of the substation fence. Two of the

structures will be replaced to re-connect Stony Hill Substation to the 1770 Line (which then will be re-
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designated as the 1268 and 1485 lines). One of these structures, which will support the newly-designated
1268 Line will consist of an approximately 85-foot-tall direct embedded weathering steel structure, whereas
the structure that will support the newly-designated 1485 Line will be an approximately 70-foot-tall

engineered steel pole on a caisson foundation.

ES.4 CONSTRUCTION AND OPERATION / MAINTENANCE PROCEDURES

Eversource would construct, operate, and maintain the proposed transmission facilities in accordance with
all regulatory approvals and its standard practices. Construction of the proposed facilities would be

performed in several stages, some overlapping in time.

Transmission Line: The primary activities involved in the construction of the new overhead transmission

line would include the following:

e Survey to stake the vegetation clearing boundaries and proposed structure locations.

e Mark the boundaries of previously delineated wetland and watercourse areas, as well as areas to
be avoided (e.g., sensitive cultural or environmental resource areas).

e Establish construction field office(s) and material staging sites (e.g., storage, staging and laydown
areas) to support the construction effort. The preferred locations for such areas are typically in
the vicinity of the ROW.

e Perform vegetation clearing along those portions of the ROW to be used for the construction of
the transmission line.

e Install erosion and sedimentation (E&S) controls in accordance with BMPs.

e Construct new access roads (and/or improve existing roads) and work pads for structure and
conductor installation.

e Construct foundations and erect/assemble new structures.
e Install conductors and shield wires.

e Restore disturbed sites.

After the installation of the new 115-kV transmission line, Eversource would manage the ROW in

accordance with its established vegetation management program.

Plumtree Substation Modifications: The construction of the proposed Project modifications to the
Plumtree Substation would involve connecting the new 115-kV transmission line to existing equipment

within the substation yard, as well as replacing and upgrading an associated line disconnect switch and
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wave trap. No site preparation activities would be required for this work. Standard construction procedures
for the line connection and equipment installation would be followed.

Stony Hill Substation Modifications: The modifications within the Stony Hill Substation would involve
standard construction procedures (e.g., site preparation, implementation of erosion and sedimentation
(E&S) controls, modifications to equipment and structures, and site stabilization with crushed stone or
equivalent). The reconfiguration of the existing 1770 and 1887 lines would entail procedures similar to
those described for the construction of the new 115-kV line, except that three existing wood pole structures,
located within the Eversource ROW adjacent to the substation, would be removed and properly disposed
of. Two new structures would be installed to complete the line reconfigurations.

ES.5 ENVIRONMENTAL RESOURCES, POTENTIAL EFFECTS, AND MITIGATION
MEASURES

Eversource conducted comprehensive research to compile existing baseline environmental data concerning
the Project area, as well as conducting field surveys to characterize the environmental resources along the
existing Eversource ROW where the new line is proposed to be located and in the vicinity of Stony Hill
Substation. Environmental information for the Project was compiled, mapped, and described in accordance
with the Council’s Application Guide for an Electric Transmission and Fuel Transmission Line Facility
(February 2016).

Near Plumtree Substation, along the proposed transmission line ROW, and at Stony Hill Substation, field
investigations were performed to identify site-specific natural resources (e.g., soils, topography, wetlands,
watercourses, vegetative communities, wildlife habitat), cultural resources, land uses, and scenic resources.
In addition, data were compiled regarding Eversource’s existing fee-owned properties and easements,
including ROW widths, transmission line structures (locations, types, heights), and locational access roads.
Eversource used this baseline information to characterize the existing environmental conditions in the
Project area, as described in this Application. The following features (among others) near Plumtree
Substation, along the Proposed Route, at Stony Hill Substation, and in the immediately surrounding region

are also illustrated on the aerial-photography-based maps in Volume 5:

e Existing transmission line ROWSs, transmission line structure locations, access roads, and
substations.

e Eversource-owned properties.
e Vegetative community types.

e Areas of steep slopes.
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e Land uses, including residential, commercial, and industrial areas.

¢ Municipal boundaries and zoning classifications.

o Federal and state jurisdictional wetlands, watercourses, and other waterbodies.

e Federal Emergency Management Agency (FEMA) floodplain and Floodway boundaries.

e Public recreational, scenic, or open space parcels areas, including the East Swamp Wildlife
Management Area and Bethel’s Bennett and Meckauer parks.

e Existing infrastructure, including roads, railroads, and pipelines.

Analyzing both the baseline environmental data and the scope of the proposed Project, Eversource
identified and analyzed the potential short- and long-term effects that the construction and operation of the
proposed facilities would have on the environment including scenic, cultural, and recreational values. In
addition, Eversource identified possible measures for avoiding, minimizing, or mitigating adverse effects.
The avoidance, minimization, and mitigation of adverse effects to environmental resources, land uses, and
cultural resources were key considerations in the Project planning process and will continue to be important

during the finalization of Project design and the preparation of Development & Management (D&M) Plans.?

Based on current Project engineering plans, analyses of the existing environmental data, and the mitigation
measures identified to date, the proposed Project would have localized environmental effects. Specifically,

the Project would:

e Result in minimal, short-term, and localized soil disturbance as a result of on-ROW construction
activities and substation modifications.

e Have no effect on vernal pools (none would be affected by the Project).

e Have no effects on wetlands or watercourses as a result of the Stony Hill Substation
modifications.

o Have comparatively minor effects on wetlands and watercourses as a result of the new 115-kV
transmission line. Although 11 of the proposed 28 new 115-kV structures must unavoidably be
located in wetlands (due to the extent of the wetland complex that extends across the southern
portion of the ROW), the new structures will involve less than 0.03 acre of permanent fill in
wetlands. Approximately 4.5 acres of wetlands will be temporarily affected during Project
construction (e.g., by the construction of access roads or work pads using timber mats or
equivalent). However, the temporary mats will be removed after the installation of the new 115-
kV line. Eversource will coordinate with the jurisdictional regulatory agencies to provide
appropriate compensatory mitigation for the 0.03 acre of permanent fill in wetlands.

2 A D&M Plan is a pre-requisite condition of the Council’s issuance of an approval to construct the Project. The Project

D&M Plans would include specifications for Project construction, including environmental mitigation measures. It is
anticipated that separate D&M Plans would be prepared for the substation and transmission line components of the Project.
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e There are seven watercourses along the Proposed Route, none of which would be permanently
affected by the Project.

e Require the placement of 12 new transmission structures within the FEMA designated 100-year
flood zone. Of these 12 structures, five would be within the FEMA-designated Floodway of
Limekiln Brook / East Swamp Brook in Bethel. Alignment of the new structures within the
floodplain and Floodway cannot be avoided given the location of Eversource’s existing ROW in
relation to the floodplain and Floodway boundaries.

o Convert approximately 8.4 acres of forested habitat (5.8 acres of forested upland and 2.6 acres of
forested wetland) into upland or wetland shrub communities.

e Use Eversource BMPs to avoid or minimize potential adverse effects on sensitive resource areas.

e Result in incremental and generally localized visual effects associated with the installation of the
new 115-kV overhead line along the existing ROW. However, the new 115-kV structures would
be similar in appearance to, but shorter than, the existing 321/1770 Line structures.

In general, the proposed Project would minimize adverse environmental effects by co-locating the new
115-kV transmission line entirely within Eversource’s existing ROW, adjacent to long-established
overhead transmission lines, and by developing the proposed Stony Hill Substation modifications on
property that is already designated for utility use.

ES.6 EMF ANALYSES

As required by the Council’s 2014 Electric and Magnetic Fields (EMF) Best Management Practices for the
Construction of Electric Transmission Lines in Connecticut (EMF BMP), Eversource calculated EMF along
the Plumtree Substation to Brookfield Junction ROW associated with the existing transmission facilities,
as well as the changes in EMF levels that can be expected once the new line is constructed and in-service.
These calculations show that the addition of the new line will not substantially increase electric or magnetic
fields at the edge of the ROW, and will amount to only a small fraction of the EF and MF limits set forth

by international guidelines.

ES.7 ALTERNATIVES CONSIDERED

The proposed Project is the result of a comprehensive evaluation process conducted by ISO-NE,
Eversource, The United llluminating Company, and other stakeholders. This process began with a
determination of the need for a solution to reliability issues in the SWCT area, then continued with the
identification and analysis of alternative solutions for addressing the need, and concluded with the
examination of specific alternative routes for the proposed transmission facilities. As a result of these

analyses, the Proposed Route and overhead line design were selected for the new 115-kV line, and the
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proposed modifications to the Stony Hill Substation and associated transmission line interconnections were

defined as part of the Project. The alternatives considered included:

e No Action Alternative. Under this alternative, no action would be taken and the electric
transmission system in the Housatonic Valley sub-area of SWCT would not be improved. The
No Action Alternative was rejected because it would not resolve the identified regional electric
reliability problems. Thus, the electric supply system in the region would not comply with
national and regional reliability standards and criteria.

e System Alternatives. Following the evaluations of the need for the Project, transmission system
alternatives that would potentially meet that need were identified and evaluated. The results of
these analyses led to the selection of a 115-kV transmission solution that would connect
Eversource’s Plumtree Substation and Brookfield Junction, thereby extending the 1887 Line to
Plumtree Substation. The associated modifications to Stony Hill Substation would allow the
reconfiguration of the existing 1887 Line and the 1770 Line. Although potential non-
transmission system alternatives (e.g., generation, demand reduction) that could address the need
served by the transmission solution were investigated, no practical and cost effective non-
transmission alternative, either alone or in combination, was identified.

e Overhead and Underground Transmission Line and Route Alternatives. After a new 115-
KV circuit between Plumtree Substation and Brookfield Junction was selected as the preferred
transmission system solution, Eversource identified and evaluated potential routes and
configurations for the new line. As part of this process, Eversource evaluated both overhead and
underground transmission line designs, with potential alignments along or adjacent to various
existing ROWs, as well as alignments along entirely new ROWSs. All of the route alternatives
were evaluated based on standard Eversource criteria and objectives for overhead and
underground transmission lines. The Proposed Route within Eversource’s existing ROW, using
an overhead transmission line design, was determined to be the preferred alternative. This
alternative does not require the acquisition of any additional property or ROW, represents the
lowest cost solution, and would avoid or minimize environmental and social impacts to the extent
practical.

¢ Route Variations to the Proposed Transmission Line Route. The 115-kV line, as proposed,
can be accommodated entirely within Eversource's existing ROW, and would be supported on
structures that are typically shorter than the existing 345-kV/115-kV lines that presently occupy
the ROW. Because of the combination of land uses and environmental features in the vicinity of
the ROW (e.g., wetlands along the southern portion of the route and suburban / urban
development surrounding the rest of the ROW), no viable route variations were identified by
Eversource or suggested by the public during the MCF process.

e Variation to the Proposed Transmission Line Configuration. During the Municipal
Consultation Filing (MCF) period that Eversource conducted as part of the Council’s pre-filing
process, certain landowners and representatives of the Town of Bethel requested that Eversource
evaluate the location of the new transmission line on the west/north side of the existing 321/1770
line, rather than (as proposed), on the east/south side. This configuration option was suggested to
avoid forest vegetation clearing near certain residences.

Eversource investigated this potential line design, taking into consideration engineering,
environmental, and cost. However, because the 321/1770 line structures are not centered within
the ROW, there is less “un-used” space on the west side of the ROW to accommodate the new
115-kV line. As aresult, the use of this configuration variation would require the acquisition of
new easements from private property owners along the ROW. Based on this evaluation,
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Eversource determined that, compared to the Proposed Route, this configuration would increase
costs and social impacts (from additional property acquisition), and would not result in any
environmental, engineering, or constructability benefits. As a result, Eversource believes that the
proposed 115-kV line configuration is preferred.

ES.8 COST AND SCHEDULE

The estimated capital cost of the Project is approximately $24.4 million. Project construction is anticipated

to commence in the first quarter of 2018, with a scheduled in-service date by the end of 2018.

ES.9 AGENCY AND MUNICIPAL CONSULTATIONS

The municipal consultation process for the Project involved both formal and informal consultations with
federal, state, and local agencies, as well as with the public. Federal and state agencies consulted included
the U.S. Army Corps of Engineers (USACE), Connecticut Department of Energy and Environmental
Protection (CT DEEP), State Historic Preservation Office (SHPO), and U.S. Fish and Wildlife Service
(USFWS).

Pursuant to the Public Utility Environmental Standards Act, Connecticut General Statutes (CGS) §16-50g
et. seq., Eversource contacted representatives of the three municipalities in which the Project facilities
would be located and, on April 14, 2016, submitted to the Chief Elected Officials of each municipality the

MCF that provided details on the proposed Project and including identified alternatives.

The MCF also was posted online and available in municipal libraries. The purpose of the MCF was to both
inform the municipalities and the public about the proposed Project and to solicit public and agency input
regarding the Project. During the 60-day MCF process, Eversource held an open house in the Project area
on May 4, 2016. This forum was designed to allow the public and municipal officials the opportunity to
review and provide input concerning the proposed Project. The Application incorporates responses, where

possible, to such municipal and public input.

SWCT Reliability Project ES-12 Eversource Energy



CSC Application June 2016 Description of the Proposed Project

1. DESCRIPTION OF THE PROPOSED PROJECT

11 PROJECT INTRODUCTION AND LOCATION

The Connecticut Light and Power Company doing business as Eversource Energy (Eversource or the
Company) proposes to improve the reliability of the 115-kilovolt (kV) electric system in the Southwest
Connecticut (SWCT) area generally and within the Housatonic Valley-Norwalk—Plumtree sub-area of
SWCT (referred to herein as the Housatonic Valley sub-area) in particular.! The Housatonic Valley sub-

area encompasses 16 municipalities in Fairfield and Litchfield counties.?

Within the Housatonic Valley sub-area, Eversource’s proposed 115-kV electric transmission system
improvements, referred to as the SWCT Reliability Project (Project), would be located within the Fairfield
County municipalities of Bethel, Danbury, and Brookfield (refer to Figure 1-1). These improvements are
part of a suite of projects required to bring the electric supply system in the Housatonic Valley sub-area of
SWCT into compliance with applicable national and regional reliability standards and criteria. The
proposed 115-kV Project modifications, which will be situated entirely within Eversource’s existing

transmission line rights-of-way (ROWSs) or on property owned by Eversource are as follows:

¢ New 115-kV Transmission Line. Construct a new, approximately 3.4-mile 115-kV overhead
electric transmission line extending from Eversource’s Plumtree Substation in the Town of
Bethel, through northeastern Bethel and the eastern portion of the City of Danbury, to Brookfield
Junction® in the Town of Brookfield. This new line, which would be located within an existing
Eversource ROW occupied by a 345-kV line and a 115-kV line (the 321/1770 lines), will extend
Eversource’s existing 115-kV 1887 Line to Plumtree Substation. At present, the 1887 Line
connects Shepaug Substation (located in the Town of Southbury), Stony Hill Substation (Town of
Brookfield), and West Brookfield Substation (located in the Town of Brookfield), passing
through Brookfield Junction. To interconnect the new line, minor modifications will be required
within the fence line at Plumtree Substation.

1 For electrical system planning purposes, SWCT is a large area comprising five sub-areas: Housatonic Valley-Norwalk-
Plumtree, Frost Bridge —Naugatuck Valley, Bridgeport, New Haven — Southington, and Glenbrook-Stamford. The
Housatonic Valley sub-area extends from Carmel Hill Substation in the Town of Woodbury west to Bulls Bridge Substation
in New Milford and south to Plumtree Substation and south to Norwalk Substation in the City of Norwalk. Section 2
provides details regarding the electric transmission system in SWCT, including the 115-kV reliability issues in the
Housatonic Valley sub-area.

2 The municipalities within the Housatonic Valley sub-area are Sherman, New Milford, New Fairfield, Bridgewater, Roxbury,

Washington, Bethlehem, Woodbury, Southbury, Newtown, Bethel, Brookfield, Danbury, Redding, Ridgefield, and Wilton.

Refer to Section 2 for a map illustrating the location of this sub-area within SWCT.

A transmission system “junction” is a location where different transmission lines intersect.
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Figure 1-1: Proposed Project Location
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e Stony Hill Substation and Related Line Modifications. Modify the Stony Hill Substation and
reconfigure two existing 115-kV transmission lines (i.e., the 1770 Line and the 1887 Line) that
presently connect to the substation. The proposed work, which will be performed within or
adjacent to the substation, includes:

- Connect an existing 115-kV capacitor bank to a different bus.

- Reconfigure two existing overhead 115-kV lines, both of which presently connect to the
substation, as follows:

v" Reconfigure the existing three-terminal 1770 Line that extends into Plumtree Substation
from Bates Rock Substation (in the Town of Southbury) into separate two-terminal lines
between Plumtree and Stony Hill substations and between Stony Hill and Bates Rock
substations. After this reconfiguration, the 1770 Line will be re-numbered (although no
physical changes will be made to the line other than at Stony Hill Substation). Thus,
from Plumtree to Stony Hill substations, the former 1770 Line will be re-designated the
1268 Line, whereas the portion of the 1770 Line connecting Stony Hill and Bates Rock
substations will be re-numbered as the 1485 Line.

v" Reconfigure the existing 1887 Line into a three-terminal line between Plumtree, West
Brookfield, and Shepaug substations. As part of the reconfiguration, the existing 1887
Line interconnection to Stony Hill Substation will be eliminated; thus, when reconfigured
as proposed, the 1887 Line will bypass the Stony Hill Substation.

Eversource would construct, own, and operate the proposed Project facilities, which are subject to the
review and approval of the Connecticut Siting Council (Council or CSC)*. Accordingly, Eversource
submits to the Council this Application for a Certificate of Environmental Compatibility and Public Need
(Application) for the proposed Project. The Application consists of five volumes:

o Volume 1 describes the need for the proposed Project (including anticipated schedule and cost);
summarizes the planning studies and alternatives analyses that led to the selection of the
Project; provides technical specifications and construction / operational information for the
Project facilities; discusses existing environmental / cultural resources, potential Project
impacts, and impact mitigation measures; and reviews data concerning electric and magnetic
fields (EMF) near the Project facilities.

e Volumes 2 and 3 provide the results of detailed field studies that support the data presented in
Volume 1, including environmental and cultural resource reports and copies of agency
correspondence.

o Volume 4 consists of copies of the electric system planning studies that led to the identification
of the need for this Project.

4 In addition to the CSC, approvals from other state and federal agencies will be required for the Project (refer to Section 9 for
a list of regulatory requirements).
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o Volume 5 includes Project mapping, including aerial-based maps of the proposed 115-kV
transmission line and substation modifications, as well as representative cross-sections (XS’s)
of the transmission line ROW and drawings of the planned substation modifications.

1.2 OVERVIEW OF PROJECT NEED AND ROUTE SELECTION PROCESS

The proposed Project will enhance the reliability of the 115-kV electric system in SWCT, particularly in
the Housatonic Valley sub-area, and will eliminate potential thermal overloads and voltage violations, as
identified in studies conducted by Independent System Operator New England (ISO-NE)®, the independent
transmission system planning authority for the New England states. The installation of the new 115-kV
1887 Line between Plumtree Substation and Brookfield Junction also would provide an additional source
of electricity into the Housatonic Valley sub-area (the 1770 Line is presently the only 115-kV line
connecting to Plumtree Substation from the north).

The facilities proposed for the Project were identified as a result of system planning studies and alternatives
analyses performed by ISO-NE. After these studies determined a need for a new 115-kV transmission line
in the Housatonic Valley sub-area, Eversource developed and analyzed potential alternatives before
identifying the Proposed Route and a proposed overhead configuration for the new transmission line, as

well as the need for the proposed modifications to Stony Hill Substation.®

The proposed Project reflects Eversource’s primary objectives for designing transmission facilities that can

be constructed and operated to:

e Comply with National Electric Reliability Council (NERC), Northeast Power Coordinating
Council (NPCC), and ISO-NE.

o Comply with state and federal statutory requirements, regulations, and siting policies.
e Minimize adverse effects to natural and human resources.

e Achieve areliable, operable, and cost-effective solution.

5 Inaddition to eliminating reliability criteria violations, the proposed new 115-kV line would have better voltage
performance, would not adversely affect existing transfer limits; and would be cost-effective compared to other system
alternatives initially considered. Refer to the discussion of Project Need in Section 2, as well as to the systems alternatives
analyses in Section 10.

6 Analyses of alternative routes and transmission line configurations conducted for the Project are detailed in Section 11.
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Based on these overarching objectives, the principal factors considered in selecting the proposed Project

facilities were:

e Availability of existing public, utility, or other ROWSs or Eversource-owned property where the
proposed facilities could be developed so as to avoid or minimize the need for additional
easement acquisition.

e Avoidance or minimization of effects on environmental resources, significant cultural resources
(archaeological and historical), and designated scenic resources.

e Consideration of visual effects.

e Constructability/engineering considerations.

e Minimization of conflicts with developed areas.
e Maintenance of public health and safety.

e Accessibility for construction and maintenance.
o Cost.

The proposed Project facilities best meet these objectives, while representing Eversource’s preferred
solution for providing reliable, cost-effective, and environmentally sound improvements to the regional

115-kV electric transmission system.

1.3 PROPOSED PROJECT FACILITIES
1.3.1 New 115-kV Transmission Line

The approximately 3.4-mile proposed 115-kV transmission line would extend the existing 1887 Line in an
overhead configuration, from Eversource’s existing Plumtree Substation (located at 16 Walnut Hill Road
in the Town of Bethel), through the eastern portion of the City of Danbury, to Brookfield Junction (located
south of and adjacent to the Housatonic Railroad tracks and west of Vail Road in the Town of Brookfield).
This new 115-kV line would be aligned adjacent to Eversource’s existing 1770 Line (115 kV) and 321 Line
(345 kV), which presently occupy Eversource’s typically 175- to 225-foot-wide ROW between Plumtree
Substation and Brookfield Junction. The entire route of the new line (referred to as the Proposed Route)

would be located within this long-established existing Eversource ROW.

The new 1887 Line would interconnect to Plumtree Substation within the existing, developed substation

fence line. No expansion of the Plumtree Substation would be required for the proposed Project.
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The existing 1770 and 321 lines are supported on double-circuit monopole structures, with the exception

of lattice steel structures near Plumtree Substation. These structures typically are 150 feet in height.

Along the Proposed Route, the new overhead 115-kV transmission line would be supported predominantly
on weathering steel monopole structures in a vertical configuration, with structure heights of between 95
and 135 feet above ground. However, within the ROW to the west of Plumtree Substation, the new line
would be supported on four three-pole weathering steel structures in a horizontal configuration, each
approximately 30 to 40 feet in height. Depending on terrain, the new 115-kV structures would typically be
substantially shorter than the existing 321/1770 line structures.

The new 1887 Line would be located generally on the eastern portion of the existing Eversource ROW. No
additional easements would be required for the Project, with the possible exception of off-ROW access

road easements to facilitate construction and/or maintenance.

Table 1-1 summarizes the length of the new 115-kV transmission line in each of the three municipalities
along the Proposed Route. The table also provides a key to the location of the Proposed Route as depicted
on the aerial photography-based mapsheets in Volume 5, and identifies the cross-section drawings in
Section 3 (Appendix 3A) in this Volume and in Volume 5 that illustrate the proposed alignment and

configuration of the new overhead line along each ROW segment.

Table 1-1: Proposed 115-kV Transmission Line ROW by Municipality
Municipality ROW Characteristics S\c/:g::rlr\]/lea?),sﬁggt Cross-Section
Length T wdth Range | ™o ™| ol ond Volimes)
(Approx. Miles) (Feet, ’
Typical)*
Bethel 2.2 175-225 1,23 XS-1, XS-2
Danbury 0.9 175 1,2 XS-2

Brookfield 0.3 175 3,4 XS-2, XS-3

Total 34

*ROW widths vary; refer to cross-section drawings.
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1.3.2 Plumtree Substation Modifications

Plumtree Substation is situated within an Eversource-owned property in the western portion of the Town
of Bethel (refer to 400-scale Mapsheet 1 of 4 in Volume 5). The proposed new 115-kV transmission line
would connect to Plumtree Substation at a spare position within the developed substation site. This spare
position already includes equipment and structures to connect the new 115-kV line, which would be
terminated on an existing steel A-frame structure and would tie into the substation between two existing
115-kV circuit breakers. Terminal equipment, including the line disconnect switch and wave trap, would

be upgraded to meet the new 115-kV line capacity requirements.

1.3.3 Stony Hill Substation and Related Transmission Line Modifications

Stony Hill Substation is located at 49 Stony Hill Road in the southern portion of the Town of Brookfield.
The developed (fenced) substation occupies a portion of a larger Eversource property that is otherwise
characterized predominantly by forest vegetation (refer to 400-scale Mapsheet No. 4 in Volume 5). The
substation property, which is accessible via an access road off Stony Hill Road, is bordered to the north by
the Housatonic Railroad Company corridor and Eversource’s 1770/1887 transmission line corridor, to the
west by Stony Hill Road, to the south by residences along Deer Trail Drive, and to the east by undeveloped
land.

The Stony Hill Substation presently connects to both the existing 115-kV 1770 and 1887 lines, which
occupy the same ROW from Shepaug Substation to Brookfield Junction, interconnecting to Stony Hill
Substation between these two locations. The two 115-kV lines are supported in a double-circuit
configuration on lattice steel towers, which are typically 85 feet in height. The 1770 Line occupies the
south position on the towers, while the 1887 Line occupies the north. Stony Hill Substation is located south
of the 1770/1887 line ROW. As part of the Project, the Stony Hill Substation and its interconnections to

the 1770 and 1887 lines will be modified as summarized in the following subsections.’

7 In conjunction with these improvements, remote end maintenance type modifications will be performed at Bates Rock
Substation in Southbury. These minor modifications, all within the substation fence, include the replacement of a wave trap
and a line tuner within the substation.
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1.3.3.1 Reconfiguration of Capacitor Bank Bus Connections
Within Stony Hill Substation, the existing 115-kV capacitor bank (37.8 megavolt ampere reactive [MVARY])
connection to Bus Al will be removed and this capacitor bank instead will be connected to Bus A3. This

work will be performed within the substation’s fence line®, and will include the following activities:

¢ Remove rigid bus, bus support structure, and associated foundations between capacitor banks
48C-21K and 48C-22K®, which will separate the 22K capacitor bank from the 115-kV Bus Al.

o Install new rigid bus, three-phase high bus support structure, 115-kV underground pothead
structure and associated foundations to the south of the 22K capacitor bank.

o Install 115-kV underground duct bank, 115-kV underground pothead structure, manually-
operated vertical break disconnect switch, switch structure, three-phase high and low bus support
structures, as well as rigid bus and associated foundations to connect the 22K capacitor bank to
the 115-kV Bus A3.

o Install three lightning arrestors (LAs) on each pothead structure (for a total of six LAS).

1.3.3.2 Reconfigure the Existing 1770 and 1887 Lines
As part of the Project, the existing 115-kV 1770 and 1887 line connections to Stony Hill Substation will be
modified, requiring work both within the substation and on nearby Eversource property. The

reconfiguration will consist of the following:

e The existing 1770 Line will be looped into the substation, thereby creating two terminal lines
from the original 1770 Line: the 1268 Line extending from Stony Hill Substation to Plumtree
Substation and the 1485 Line extending from Stony Hill Substation to Bates Rock Substation.

e The existing 1887 Line tap into the east side of Stony Hill Substation will be removed,
eliminating the 1887 Line connection to the substation. (After this reconfiguration, the 1887 Line
will bypass the substation).

e Three existing wood deadend structures (75, 80, and 55 feet in height) that presently connect the
1770 and 1887 lines to the Stony Hill Substation will be removed. Two new steel structures,
approximately 70 and 85 feet in height, will be installed to re-connect the 1770 Line segments
(thereafter designated the 1268 and 1485 lines) to the substation.

8 Prior to the development of this Project, Eversource plans to expand the Stony Hill Substation. The proposed substation
expansion, which will be located entirely on Eversource property, is the subject of a separate filing to the Council (Petition
1230). The approximate area of the expansion and related access roads are depicted in grey within Volume 5 Exhibit 2C.

9 These alphanumeric values represent specific identifiers for the substation or capacitor bank at Stony Hill.
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2. PROJECT BACKGROUND AND NEED

The regional electric grid administrator, ISO-NE, has completed a study of the electric transmission
network that delivers power to substations serving SWCT and has determined that the area transmission
network faces a number of issues that, under certain conditions, could hinder its ability to adequately serve
the electrical demand in the area. Although Eversource upgraded bulk power transmission service to SWCT
within the last decade by creating a new 345-kV "loop" to the region, the region still requires improvements
to the 115-kV system to maintain the reliability of electric supplies to consumers, particularly in portions
of SWCT with high electric demands like the Housatonic Valley sub-area, which includes the municipalities
of Bethel, Danbury, and Brookfield. Figure 2-1 illustrates the SWCT region and the sub-areas that comprise
this region, including the Housatonic Valley sub-area.

Within the Housatonic Valley sub-area, Bethel, Danbury, and Brookfield are served by local area
substations, which, in turn, are supplied power by two 115-kV electric transmission lines (1238 and 1770
lines). Without the proposed Project’s transmission system upgrades, the current 115-kV system in the
Housatonic Valley sub-area is vulnerable to reliability problems, which could increase the risk of outages

to customers or load shedding®? under certain conditions.

This section explains how the Project was developed to upgrade the transmission system serving the
Housatonic Valley sub-area so that it would comply with applicable mandatory reliability standards. The
section first identifies the applicable reliability standards and reviews how they evolved as the North
American electric supply system was developed; then summarizes 1SO-NE’s SWCT Connecticut Area
Transmission 2022 Needs Assessment (SWCT Needs Report) and SWCT Connecticut Area Transmission
2022 Solutions Study Report (SWCT Solutions Report) that identified, respectively, the need for a group of
projects to resolve reliability problems throughout SWCT and the solutions to these needs. Lastly, the
section describes the set of components that are the subject of this Application and how these components

will address the reliability issues in the Housatonic Valley sub-area.

12 Load shedding refers to the deliberate shut-down of electric power on certain lines when demand becomes greater than
supply. This method is used to prevent a larger electric system failure when demand strains the capacity of the system.
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Figure 2-1: SWCT Region
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2.1 THE SYSTEM PLANNING PROCESS AND RELIABILITY CRITERIA

Maintaining continuity of service to customers has been a primary objective of electric utilities in North
America since their very beginning. As electric supply systems have grown and become more complex,
more interconnected, and increasingly critical to human welfare and a healthy economy, standards for
ensuring continuity of service have become mandatory and more stringent, requiring the use of increasingly
complex analytical tools. Today, engineers using detailed, highly sophisticated and accurate computer
models are able to evaluate the reliability of the existing interconnected transmission system and to plan
modifications or additions needed to comply with those standards by simulating the performance of the
existing system, as well as the system with potential improvements to it. The following sections review the

development of reliability planning standards and their current application.

2.1.1 A Brief History of Electric Reliability Planning

During the first half of the 20th Century, individual power systems each developed and applied their own
planning criteria. By mid-century, however, with the dramatic growth of synchronous interconnections and
the increasing use of the electric transmission system to move power over longer distances, utilities began

to coordinate their planning activities.

When the Northeast Blackout of 1965 occurred, it became obvious that a more closely coordinated strategy
was necessary. Shortly after the blackout, the electric utilities involved formed the Northeast Power
Coordinating Council (NPCC) to promote and improve the reliability of the interconnected bulk power
system in northeastern North America, including the six New England states, New York State, and the
Canadian provinces of Ontario, Québec, New Brunswick, and Nova Scotia. The U.S. systems of the NPCC
also formed two new power pools: the New England Power Pool, which eventually became the 1SO-NE,
and the New York Power Pool, which evolved into the New York Independent System Operator (NYISO).
Other utilities across North America also formed similar regional reliability councils, which together

eventually encompassed most of the continent.

Each regional reliability council established its own reliability criteria. Each also developed procedures for
assessing conformance. With time, individual electric utilities and power pools often developed their own
more detailed and stringent planning and operating procedures to ensure the reliability of their portions of
the interconnected bulk-power electric system; however, those procedures had to continue to comply with

the broader regional criteria requirements.
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In 1968, the U.S. regional reliability councils formed the National Electric Reliability Council (NERC) to
coordinate their activities nationally and developed voluntary reliability guidelines for their collective
systems. NERC has evolved over the years. In 1981, its name was changed to the North American Electric
Reliability Council, to reflect the addition of Canadian members. But the most dramatic changes occurred
in the wake of the August 14, 2003 Northeast Blackout. The Energy Policy Act of 2005 (EPAct) directed
the Federal Energy Regulatory Commission (FERC) to establish an Electric Reliability Organization
(ERO), whose major role would be to develop and enforce mandatory reliability standards for planning and
operations. After a period of study, FERC designated NERC as the ERO, and its name was changed to the
North American Electric Reliability Corporation, Inc.

2.1.2 Modern Reliability Standards and Criteria

The NERC standards today are subject to approval by FERC and are much more specific than they were in
the past, and transmission owners’ compliance is mandatory under federal law. Violations are punishable
by fines as high as $1 million per day per violation. Regional reliability councils may have their own
criteria,® but these must conform to all NERC requirements — planning, system design, and operations.
Similarly, an Independent System Operator (ISO) and individual electric systems may also have their own
criteria and procedures, but they all must conform to both NERC standards and the regional criteria. Thus,
in conducting planning studies, all transmission owners in New England are required to comply with NERC
standards, NPCC criteria, and ISO-NE planning procedures. 1SO-NE has developed a Transmission
Planning Technical Guide for the implementation of these standards and criteria, a copy of which is

included in VVolume 4.

2.1.3 Simulating Contingencies

A key element of the reliability standards is the consideration of “contingency” events wherein generation
and/or transmission facilities are assumed to suddenly and unexpectedly trip out of service. Such
contingency events could be caused by weather; by generator, transmission line, or substation equipment
failures; by contingencies on other transmission systems connected to the New England transmission

system; or by some combination of these factors.

13 Although “standards” and “criteria” may be synonymous in many cases, in electric reliability planning, “standards” are

correctly used to refer to the mandatory NERC standards, and “criteria” to the rules adopted by subordinate reliability
organizations, which must be consistent with the NERC standards.

SWCT Reliability Project 2-4 Eversource Energy



CSC Application June 2016 Project Background and Need

NERC, NPCC, and ISO-NE standards, criteria, and procedures specify the contingencies that must be
considered in planning studies. The NPCC criteria and 1SO-NE procedures must be consistent with all
NERC standards. Thus, NPCC criteria may be more stringent than, but must at a minimum conform to, the
NERC standards. Likewise, ISO-NE procedures may be even more stringent, but also must conform to the
NPCC criteria and NERC standards.

When a generating unit or a transmission line suddenly and unexpectedly trips out of service, power flows
increase instantaneously on the transmission lines that remain in-service. (This is in accordance with the
laws of physics as applied to electric power systems). Thus, an area’s transmission system must be designed
not only to transmit and/or import power required to offset anticipated generation deficits with all
transmission facilities in service, but also must be capable of transmitting or importing power reliably
following specific contingencies as required by the mandatory national standards and regional criteria.
Otherwise, post-contingency power flows could exceed emergency transmission element ratings and/or

result in low voltage conditions (below prescribed minimum levels) on portions of the electric system.

Because each transmission line must be able to carry the additional current that would instantaneously flow
in the event of the sudden loss of a generating unit, transmission line, or other system element, normal

power flows on transmission lines will typically be well below the thermal ratings of the line.

Contingencies, as specified by NERC, NPCC, and ISO-NE standards and criteria, are usually characterized
as loss of a single system element — that is, a generator, transmission line, bus section, etc. Sometimes,
however, a single contingency can result in the loss of two transmission elements, such as where two electric
circuits share a common set of towers, forming a “double-circuit tower” (DCT) transmission line. Both of
these types of events are referred to as “N-1” contingency events. Another type of contingency involves
the occurrence of two separate and unrelated outages within a short period of time (30 minutes per NPCC
criteria and ISO-NE procedures). These are referred to as “N-1-1" events. When such a contingency event
is simulated, reliability standards and criteria require an assumption that there will be sufficient time
between contingency events for the system operator to implement specific “manual system adjustments” to

the system before the second contingency event occurs.

Thus, the reliability standards and criteria applicable to the New England control area (the Applicable
Reliability Standards) require that in a planning study, after performing each of the required N-1
contingency analyses with all transmission facilities assumed to be initially in service, planning engineers

test the ability of the system to be operated reliably with a facility out of service. To do this, they apply a
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contingency; measure and document system performance prior to readjusting or reconfiguring the system
(with “manual system adjustments”); then apply a second (unrelated) contingency; and subsequently study
the electric system’s response. The criteria governing planning studies for the New England control area
provide that, to make the system ready for the next contingency, only those manual adjustments that can be
implemented within 30 minutes may be considered. These include adjusting the output of generation units,

changing phase angle regulator taps, and other manual adjustments meeting these criteria.

To evaluate compliance with the applicable reliability standards, the specified contingencies are simulated
on computer models developed to represent the power grid with expected future modifications and
additions, operating with projected future loads. If the simulations show that currents on a transmission
element will exceed its thermal ratings (a thermal overload), or that system voltages cannot be maintained
within acceptable limits following one or more of the contingencies (a voltage violation), appropriate
solutions must be developed and implemented in order to maintain the reliability of the electric grid.

Because years are required for the design, siting, engineering, and construction of major transmission
improvements once they are recognized to be needed, transmission reliability studies are conducted by
modeling expected future system conditions, including expected future generation resources, other planned
transmission improvements, and projected future loads. A study year in the future is selected, and
conditions expected for that year are modeled. 1SO-NE uses a 10-year planning horizon, so that typically

expected conditions 10 years in the future from the date a study is commenced are considered.

Modelling of the specific contingencies prescribed by the NERC standards for power-flow analyses
identifies improvements that will protect the transmission system against the actual occurrence of those
design contingencies. That is, should one of the specified contingency events occur, the remainder of the
system would survive without a transmission element overload, an unacceptably low voltage condition,
instability, cascading outages, system separation, or loss of firm customer load. However, modeling of
these specific contingencies does more than demonstrate how the power grid would perform should the
specific events being modeled occur. These simulations also represent stresses that could result from
multiple other potential events, some of which may not even be foreseeable at present. The objective of
the simulations is not just to ensure that the system will withstand the specific contingencies defined by the
standards, under the specific conditions modeled, but also to document that the system will be strong and

robust enough to survive a wide range of potential events that could impose comparable stresses.
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2.14 Generation Dispatches in Power-Flow Simulations

In accordance with the reliability criteria and procedures of NPCC and ISO-NE, the regional transmission
power grid must be designed for reliable operation during stressed system conditions. Stressed conditions
are simulated, in part, by developing generation dispatches. First, a base case that reflects the planners’
expectation of likely resource availability in the study period is constructed. Resources may be assumed to
be unavailable in the base case taking into consideration operating experience, announced retirement, or
other reasons. Then, to simulate critical system conditions, at least the largest and most critical generating
unit or station in an area is assumed to be out of service and, in most cases, two generation resources are
assumed as out of service. Assuming generators to be out of service in a base case addresses issues such

as the following:

o Higher generator forced outage rates than other transmission system elements.

o Higher generator outages and limitations during stressed operating conditions such as a heat wave
or a cold snap.

e Past experience with simultaneous unplanned outages of multiple generators.
e High cost of Reliability Must Run Generation.

e Generator maintenance requirements.

e Unanticipated generator retirements.

e Fuel shortages.

As with modelling contingencies, simulating existing generators as out of service in planning studies is not
conducted simply to ensure that the system will be able to do without those generators in specific system
conditions. This technique also tests the performance of the system under stresses that it may be required

to withstand, whether from the unavailability of those specific generators or for other reasons.

Generating units assumed to be unavailable or otherwise out of service should not be confused with the loss
of a generating unit as a contingency, as described earlier. The former is a base case assumption — the
system as represented before any contingency is applied. The latter is one of the many contingencies
specified by the NERC, NPCC, and ISO-NE standards, criteria, and procedures, which the pre-contingency
system must be able to withstand without experiencing a transmission line or substation element overload,

a low voltage condition, instability, cascading outages, system separation, or loss of firm customer load.
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2.1.5 Coordinating Ongoing Studies

At any point in time, there are numerous studies of the New England transmission system. The New
England planning process requires study teams to communicate with each other to ascertain if the different
teams have identified issues that may be addressed, in whole or in part, by a common solution, or if changes
to the transmission system are being proposed that might impact their study. In order to assure that needed
improvements to the system will be identified and designed efficiently and cost-effectively, studies of area
needs are sometimes combined and/or split apart as they proceed, as was the case during the development
of this Project, as described in Section 2.2.

2.2 THE DEVELOPMENT OF THE PROJECT
2.2.1 The SWCT Planning Studies

The proposed Project is the product of extensive, multi-year planning studies regarding the SWCT region.
Studies that were conducted over 15 years ago led to the construction of major projects approved by the
Council in Docket 217 (Bethel - Norwalk 345-kV line), Docket 272 (Middletown — Norwalk 345-kV line),
and Docket 292 (Glenbrook — Norwalk 115-kV cables). These projects not only created a 345-kV
transmission “loop” that provided 345-kV backbone service to the region (thereby increasing the import
capacity of the SWCT and Norwalk-Stamford interfaces), but also addressed numerous criteria violations,
as identified in the planning studies, in SWCT as a whole and in the Norwalk-Stamford sub-area.

During the course of those studies, transmission planners noted that several 115-kV lines within SWCT
were near or above their thermal loading limits, that some 115-kV substations in the SWCT area had low
voltage issues, and that these issues would not be fully resolved by construction of the 345-kV loop. At
that time, transmission planners determined that the region’s 345-kV projects would move forward, and
that follow-up studies would be performed to identify and then correct any local criteria violations in
SWCT. In its 2005 Findings of Fact supporting the issuance of a Certificate of Environmental
Compatibility and Public Need for the Middletown-Norwalk Project, the Council found that more than 20
thermal overloads identified in the planning studies would remain after completion of that 345-kV loop,
and noted that “[t]hese remaining overloads would be addressed locally through substation or transmission
line upgrades” to be constructed in the future. (Docket No. 272, Findings of Fact, Finding #65, pp. 7-8).
In short, transmission planners determined more than a decade ago that the region should move forward
with the completion of the 345-kV loop feeding SWCT, but recognized that a follow-up needs assessment

and solutions study would be needed in the future to address the local criteria violations remaining in SWCT
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after the 345-kV loop was completed. The SWCT Reliability Project is one result of these follow-up
studies.

In 2012 ISO-NE formed a Working Group consisting of transmission planners from 1SO-NE, Northeast
Utilities Service Company (now Eversource Energy Service Company), and The United Illuminating
Company to prepare a “10-year look ahead” evaluating the reliability of the transmission system serving
the SWCT study area for the projected system conditions in 2022. The Working Group divided the SWCT
study area into the following sub-areas, extending from Southington, Connecticut south to Long Island
Sound and west to the New York state border (refer to Figure 2-1):

e Housatonic Valley-Norwalk-Plumtree sub-area;
o Frost Bridge-Naugatuck Valley sub-area;

e Bridgeport sub-area;

o New Haven-Southington sub-area; and

e Glenbrook-Stamford sub-area.'*

The objective of the SWCT planning study was to assess the reliability performance of the system and to
identify reliability-based transmission needs in SWCT, based upon:

e Anticipated future load growth;
o Reliability over a range of generation patterns and transfer levels;

o Assessment of system compliance with all applicable NERC, NPCC, and ISO-NE transmission
planning reliability standards;

o Regional and local reliability issues;
e Existing and planned supply and demand resources; and,

e Limited short circuit margin concerns in the SWCT study area.

The SWCT planning study considered potential interdependencies in the load serving needs and potential
solutions for all of the SWCT sub-areas. For purposes of its study, the SWCT Working Group combined
the Housatonic Valley sub-area and the Frost Bridge-Naugatuck Valley sub-area to evaluate possible
interactions between these sub-areas, and then considered both “local” and “global” solutions to the

reliability issues in these two sub-areas. The two “local solutions” that were developed and evaluated were

14 The Working Group determined that no improvements were needed in the Glenbrook-Stamford sub-area.
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designed to solve the violations in each individual load pocket separately, while the two potential “global
solutions” considered for the Housatonic Valley sub-area and the Frost Bridge-Naugatuck Valley sub-area
were intended to provide an additional transmission line linking these two sub-areas that would be mutually
beneficial. The Working Group ultimately determined that the optimal solutions for these two sub-areas

were “local” — i.e., solutions that would address the reliability needs in each sub-area separately.

After multiple presentations to ISO-NE’s Planning Advisory Committee (PAC) *°, ISO-NE published a
final SWCT Connecticut Area Transmission 2022 Needs Assessment in June, 2014 (SWCT Needs Report).1
Because the study scope and assumptions were determined in 2012, the study considered system needs in
the study year of 2022, consistent with ISO-NE’s 10-year planning horizon. In early 2015, 1ISO-NE
published a report identifying preferred solutions for the needs of the entire SWCT study area (SWCT
Solutions Report,'’), including for the Housatonic Valley sub-area. After further studies, and a positive
recommendation by its Reliability Committee, on April 16, 2015, ISO-NE issued a technical approval of
the preferred SWCT solutions for all the SWCT sub-areas.

2.2.2 The Housatonic Valley Sub-area

The Housatonic Valley sub-area extends from Carmel Hill Substation in the Town of Woodbury west to
Bulls Bridge Substation in the Town of New Milford, and south to Plumtree Substation in the Town of
Bethel and Norwalk Substation in the City of Norwalk.’® Figure 2-2 is a “one-line” map of the sub-area:

15 The ISO-NE PAC is an advisory committee open to all parties interested in regional system planning activities in New
England. 1SO-NE is required by its FERC-approved tariff to conduct an open and transparent planning process. Pursuant to
this requirement, 1ISO-NE presents to the PAC the scope of work, assumptions, and draft results for its annual Regional
System Plan and for supporting studies, including Needs Assessments and Solution Studies, and considers the comments of
the PAC members in developing its final plans and recommendations.

16 A copy of this document, redacted to delete Critical Energy Infrastructure Information (CEII) that Eversource is required to
keep confidential, is provided as part of Volume 4 of this Application. A complete copy will be filed with the Council
pursuant to its CEII filing procedure after Eversource files its application for the Project, and will be made available to
qualified participants in the proceeding.

7 A copy of this document, redacted to delete Critical Energy Infrastructure Information (CEII) that Eversource is required to
keep confidential, is provided as part of Volume 4 of this Application. A complete copy will be filed with the Council
pursuant to its CEII filing procedure after Eversource files its application for the Project, and will be made available to
qualified participants in the proceeding.

18 The following municipalities are located in the Housatonic Valley-Norwalk-Plumtree sub-area: Bethel, Danbury,
Brookfield, Wilton, Redding, Ridgefield, Newtown, Southbury, Bridgewater, New Fairfield, Sherman, New Milford,
Roxbury, Woodbury, Washington, and Bethlehem.
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Figure 2-2: Housatonic Valley Sub-area
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The Housatonic Valley sub-area net load for 2022, after demand resources are subtracted, is about 860
megawatts (MW). The Housatonic Valley sub-area has four generation facilities, consisting of three hydro-
electric facilities (at Rocky River, Bull’s Bridge, and Shepaug) and the Kimberly Clark facility (combined
cycle plant). The available generation from these facilities totals approximately 28.8 MW, with Rocky
River and Shepaug modeled as out of service based on their historical performance, Bull’s Bridge modeled
at 0.8 MW (10% of its nameplate rating), and Kimberly Clark at 28 MW.

These generation resources are far from adequate to serve the sub-area’s electric demands. The major

transmission elements that presently deliver power into the sub-area are:

e Two Plumtree 345/115 kV autotransformers (Plumtree 1X and 2X);
e One 115-kV line from Norwalk to Wilton (1682 Line);

e One 115-kV line from the Stevenson generation facility to Sandy Hook to Newtown (1876 Line);
and,

e One 115-kV line from Frost Bridge (Watertown) to Carmel Hill (Woodbury) (1238 Line).

2.2.3 The Need for Transmission Improvements in the Housatonic Valley Sub-area

The SWCT Needs Report showed that there were criteria violations in the Housatonic Valley sub-area “load
pocket”. A load pocket is an area that has insufficient generation and transmission to serve its load. The
electric system in the Housatonic Valley load pocket is subject to thermal overloads and voltage violations

when the system attempts to serve peak load under many contingent conditions.

All of the criteria violations for the Housatonic Valley sub-area were related to serving load within the
pocket, as opposed to power transferring through the sub-area to serve another part of the system. The
SWCT planning study indicated that, when contingencies removed one or more transmission supplies to
the load pocket, the remaining transmission connections and local generation in this sub-area were

insufficient to serve the load, causing thermal overloads and severe low voltage conditions.

2.2.3.1 Power-Flow Modeling Assumptions

The assumptions built into the power-flow modeling are set forth in detail in the SWCT Needs Report (refer
to Volume 4). In summary, the power flow study cases were derived from the ISO-NE model representing
the New England electric system, with selected upgrades to reflect relevant system conditions in 2022. All
transmission projects with ISO-NE’s Proposed Plan Application approvals as of the October 2012 Regional

System Plan Project listing were included in the base case. These projects included the three New England
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East-West Solution (NEEWS) 345-kV projects - the Greater Springfield Reliability Project (GSRP), the
Rhode Island Reliability Project (RIRP) and the Interstate Reliability Project (Interstate). The Central
Connecticut Reliability Project, another originally planned NEEWS project, was not included in the case,

because the need for it was being reassessed.

Existing generation plants and new projects expected to be in-service during the study years (because they
have accepted a Forward Capacity Market [FCM] Capacity Supply Obligation) were included in the study
base case. All existing and proposed units that accepted a supply obligation in ISO-NE’s Forward Capacity
Auction #7 (FCA 7) were included. FCA 7 was held in February 2013, and resulted in the purchase of
resources to meet forecasted demand in 2016 — 2017. Certain generation units that were expected to retire
imminently were assumed to be out of service. (Units assumed out of service were Bridgeport Harbor 2,
AES Thames, Norwalk 1, 2 and 10, and John Street 3, 4, and 5). The proposed Towantic Generating Station
in the Town of Oxford was not included in the study because it was not entered in FCA 7. ISO-NE is
currently conducting a supplemental analysis regarding the impact of the construction of Towantic

Generating Station.

In accordance with ISO-NE planning procedures, the modeled load was based on the 90/10 weather forecast
for 2022 in ISO-NE’s 2013 Forecast of Capacity, Energy, Loads and Transmission (CELT).?® The forecast
2022 summer peak 90/10 for New England was 34,105 MW. This load, adjusted to take system losses into
account, was distributed across New England based on 2013 load distribution data. The forecast
Connecticut load was 8,825 MW, and the net load for the Housatonic Valley sub-area, after demand
resources are subtracted, was estimated at approximately 860 MW. Area loads were then adjusted
downwards to reflect the effect of passive and active demand response measures committed to in FCA 7
and predicted future energy efficiency measures that were expected to be implemented by 2022, based on
the 2013 CELT forecast. Transfers of power into and out New England were modeled in accordance with
applicable reliability criteria and standard practice.

19 The 90/10 forecast of peak demand is used by 1ISO-NE for utility infrastructure planning. “The 90/10 forecast is a plausible
worst-case hot weather scenario. It means there is only a 10 percent chance that the projected peak load would be exceeded
in a given year, while the odds are 90 percent that it would not be exceeded in a given year. Put another way, the forecast
would be exceeded, on average, only once every ten years. While this projection is extremely conservative, it is reasonable
for facility planning because of the potentially severe disruptive consequences of inadequate facilities: brownouts, blackouts,
damage to equipment and other failures. State utility planners must be conservative in estimating risk because they cannot
afford the alternative.” Connecticut Siting Council, Review of the Ten Year Forecast of Connecticut Electric Loads and
Resources, 2008 — 2017, at 6.
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Eleven generator dispatch scenarios were identified and assessed. The dispatches were set up by taking
one or two critical units out of service. ISO-NE planning practice requires an assumption that
approximately 20% of fast start generation will be out of service. The Connecticut fast-start units were
dispatched such that approximately 80% of the fast-start capability in Connecticut was online. At all
locations in the study area where a single fast-start unit was available, that unit was assumed to be out of
service. For sub-areas in which multiple fast-start units are located, one of the fast-start units was assumed

to be out of service and the rest were assumed online and available.?

The Rocky River and Shepaug units were modeled at out of service based on their historical performance,
whereas Bull’s Bridge was modeled at 0.8 MW (10% of its nameplate rating) and Kimberly Clark was
modeled at 28 MW. In accordance with ISO-NE Planning Procedure #3, the output of generation in the
SWCT study area and its vicinity was reduced following a first contingency if the re-dispatch would
position the system so that a second contingency would not result in a violation.

2.2.3.2 Power-Flow Modeling Results for the Housatonic Valley Sub-area: Thermal and Voltage
Criteria Violations

The planning study showed many thermal criteria and voltage criteria violations in the Housatonic Valley
sub-area for N-1 and N-1-1 contingency events. The detailed results are provided in the SWCT Needs
Report (refer to Volume 4). In particular, as identified in the planning studies, the Housatonic Valley sub-
area had three transmission elements with N-1 thermal violations and six 115-kV buses with N-1 low-
voltage violations, as well as two non-Pool Transmission Facility (PTF) buses with N-1 low-voltage
violations. Under N-1-1 conditions, there were eight elements with thermal violations, twelve 115-kV PTF
buses with low-voltage violations, and four non-PTF buses with low-voltage violations. There were no N-
0 violations. The contingencies that lead to the criteria violations are typically loss of import paths into the
sub-area; the worst case violations, under various dispatches, arise after the loss of the transmission path

that connects Plumtree Substation to Stony Hill Substation.

20 For the steady-state portion of Transmission Needs Assessments and Solutions Studies at peak load, the fast start units can
be simulated as “on” in the base case and left on when the first contingency occurs. The effect of the second contingency
will then be the same as if the fast starts had been initially modeled as “off” and were then turned on after the first
contingency. This technique is used for the sake of modeling efficiency.
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Although the study year modelled in the SWCT Needs Report was 2022, the study showed that the
improvements required to meet the identified needs should be constructed as soon as possible. ISO-NE
calculates a “year of need” for system improvements by estimating when the “critical load level” (CLL) for
which improvements are needed will be reached. The CLL is the demand level at which criteria violations
begin to occur. Above this load level, the system needs to be expanded to continue to reliably support the
demand. The SWCT Needs Report found that the year of need for the Housatonic Valley improvements
was 2013, because the Connecticut net load forecast for 2013 was 7,776 MW, whereas thermal violations
began to occur at a 4,163 MW net load and low voltage violations began to occur at a 5,218 MW net load.

2.3 THE PROPOSED SOLUTION FOR THE HOUSATONIC VALLEY SUB-AREA
NEEDS

2.3.1 Introduction

The SWCT Solutions Report identified preferred solutions for the load serving problems documented in the
SWCT Needs Report in each of the four load-serving sub-areas included in the study. In addition to the
solutions defined for the Housatonic Valley sub-area, the SWCT Solutions Report recommended
improvements in each of the other three SWCT sub-areas studied (specifically, the Frost Bridge-Naugatuck
Valley sub-area; New Haven-Southington sub-area; and Bridgeport sub-area). However, the proposed
solutions in these other SWCT sub-areas are not interdependent with those of the Housatonic Valley sub-
area. The reliability issues in these other SWCT sub-areas will be or are being addressed independently in
other projects by Eversource or The United Illuminating Company.

The SWCT Working Group ultimately determined that the optimal solution for the reliability issues in the
Housatonic Valley sub-area was a “local” solution — referred to as “Local 2” in the SWCT Solutions
Report.?? The components of the “Local 2” solution in the Housatonic Valley sub-area were designed by
the Working Group to address all thermal and voltage issues in the sub-area. The key components of this

solution are the new 115-kV line between Plumtree Substation and Brookfield Junction, coupled with the

2L The actual 2013 peak net load for Connecticut that actually occurred was 7,128 MW. Although lower than the predicted
load, it was also well in excess of the CLL.

2 The components of the “Local 2” solution described in the SWCT Solutions Report included solutions for the reliability
issues in both the Housatonic Valley sub-area and the Frost Bridge- Naugatuck Valley sub-area. However, the solution
components in each of the sub-areas are not interdependent, and were designed to be implemented independently to address
all criteria violations in each particular sub-area.
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reconfiguration of the 1887 Line and the 1770 Line, which will provide a new 115-kV source into the

Housatonic Valley sub-area.

Eversource is already in the process of implementing other reliability upgrades in the Housatonic Valley
sub-area, as referenced in the SWCT Solutions Report. These upgrades address system reliability needs that
are independent from those addressed by this Project, and therefore they are being implemented
separately.?® The completion of the SWCT Reliability Project will be the “last piece of the puzzle” that
will resolve all the thermal and voltage issues in the Housatonic Valley sub-area identified in the SWCT
Needs Report.

2.3.2 Provision of a New 115-kV Source within the Housatonic Valley Sub-area

The major element of the solution recommended for the Housatonic Valley sub-area by the SWCT Working
Group is the addition of a new approximately 3.4-mile 115-kV overhead transmission line from Plumtree
Substation in Bethel to Brookfield Junction in Brookfield. This new 115-kV line, together with the
reconfiguration of the 1887 Line and the 1770 Line (as proposed to be modified at Stony Hill Substation),
will bring a new 115-kV source into the load pocket within the Housatonic Valley sub-area, which would
be available to serve customers in the load pocket, including those in municipalities of Bethel, Danbury,
and Brookfield.

The new 115-kV line will represent an extension of the 1887 Line, such that when this Project is completed,
the 1887 Line will be a three-terminal line connecting Plumtree Substation, West Brookfield Substation,
and Shepaug Substation. The addition of this new line into the sub-area will provide an additional system
element to share load that will be automatically redistributed upon the failure of other system elements, and
will provide a source to help maintain continuity of supply to the load from external sources in such an

event.

2 The system improvements for the Housatonic Valley sub-area that are being implemented independently from this SWCT
Project include the following as identified in the SWCT Solutions Report: (i) installing a synchronous condenser at Stony
Hill Substation; (ii) reconductoring the 1887 Line between West Brookfield Substation and West Brookfield Junction, both
of which are located in Brookfield; (iii) installing two 14.4 MV AR capacitor banks at West Brookfield Substation; (iv)
rebuilding a portion of the 1682 Line between Wilton Substation in Wilton and Norwalk Substation in Norwalk; (v)
reconductoring the 1470-1 Line from Wilton Substation to Ridgefield Junction in Redding; and (vi) reconductoring the
1470-3 Line from Peaceable Substation in Redding to Ridgefield Junction. These additional improvements are the subject
of either individual siting petitions or exempt modifications that have been filed or will be filed with the Council, and are
anticipated to be completed prior to or contemporaneous with the expected in-service date of the Project.
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The “pre-Project” configuration of the 115-kV lines connecting Plumtree Substation, Stony Hill Substation,
and West Brookfield Substation is illustrated in Figure 2-3. Following construction of the new 115-kV line
(i.e., the extension of the 1887 Line) from Plumtree Substation to Brookfield Junction and the
reconfiguration of the existing 1887 Line and 1770 Line between Plumtree Substation, Stony Hill
Substation, and West Brookfield Substation, there will be a new 115-kV source within the sub-area, as

shown in Figure 2-4.
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“Pre-Project” Configuration of the 1887 and 1770 Lines
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Figure 2-4: “Post-Project” Configuration of the 1887 and 1770%* Lines
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24 The 1485 and 1268 lines, shown as “new” 115-kV lines, represent Eversource’s planned re-numbering of the existing 1770
Line.
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2.3.3 Other Proposed Reliability Improvements: Reconfiguration of Stony Hill
Capacitor Bank Bus Connections

In addition to the construction of the new 115-kV line and the reconfiguration of certain existing 115-kV

lines as described above, a capacitor bank at Stony Hill Substation will be reconfigured to address the

reliability needs identified by the SWCT Working Group. Capacitors are installed in substations to support

voltage. Several capacitor cans are combined into a “bank,” the capacity of which is measured in mega

VARs (MVAR).

There are currently three capacitor banks in Stony Hill Substation, two rated at 37.8 MVVAR and one rated
at 25.2 MVAR. The two 37.8 MVAR capacitor banks are connected to the “A1” 115-kV bus, while the
25.2 MVAR capacitor bank is connected to the “A2” 115-kV bus. The SWCT studies showed that there
are contingencies that would result in the loss of the two 37.8 MVVAR capacitor banks, which would cause
low voltage violations at various substations, including Carmel Hill, Bulls Bridge, Rocky River, West
Brookfield, Shepaug, Bates Rock, and Stony Hill. Reconfiguring one of Stony Hill Substation’s 37.8
MV AR capacitor banks to the same side as the 25.2 MVAR capacitor bank will improve the post-contingent
voltage in the area.

2.34 Conformance to Long-Range Plan for Expansion of Electric Power Serving the
State and Interconnected Utility Systems

The Federal Energy Regulatory Commission (FERC) has charged ISO-NE with the responsibility for
conducting long-term transmission system planning for New England. To discharge that responsibility,
ISO-NE continually assesses the needs of the entire New England bulk power system, through the
preparation of annual Regional System Plans and long term studies. As explained in Section 2.2.1, the
proposed Project is an outgrowth of the planning studies that led to the the completion of the major projects
considered by the Council in its Docket 217 (Bethel -Norwalk 345-kV line); Docket 272 (Middletown —
Norwalk 345-kv line); and Docket 292 (Glenbrook — Norwalk 115-kV cables). The studies identified —and
the Council, in its approval of these dockets, specifically noted - the existence of local reliability issues that

would remain even after the completion of a 345-kV loop serving SWCT.

Ultimately, the load serving needs of all five of the sub-areas of SWCT (Housatonic Valley; Frost Bridge-
Naugatuck Valley; Bridgeport; New Haven-Southington; and Glenbrook-Stamford) were examined
together in the SWCT Needs Report. The grouping of these needs into a single study was to assure that

coordinated and cost-efficient solutions to the identified needs in SWCT would be developed.
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In parallel, ISO-NE also examined transmission needs in the Greater Hartford Central Connecticut area
remaining after the completion of the NEEWS projects considered by the Council in its Docket No. 370
(GSRP) and Docket No. 424 (Interstate). The SWCT and Greater Hartford studies were coordinated so as
to avoid redundant solutions. Together, the SWCT and Greater Hartford Central Connecticut studies
identify coordinated solutions for Connecticut’s transmission system that will comply with applicable
reliability requirements through 2022, and that form a part of the ISO-NE Regional System Plan for all of
New England.

2.3.5 Identification of Facility in the Forecast of Loads and Resources

Pursuant to Section 16-50r(a) of the Connecticut General Statutes (CGS) concerning forecasts of electric
loads and resources, Transmission Owners are required to file with the Council periodic reports that include,
among other items, a list of planned transmission lines on which proposed route reviews are being
undertaken or for which certificate applications have already been filed, and a decription of the steps taken
to upgrade existing facilities. In its 2016 Forecast of Loads and Resources dated March 1, 2016, Eversource
notified the Council of the completion of the SWCT Needs Report and the SWCT Solution Report, and
provided information regarding the SWCT projects to the Council, including the projects designed to

address reliability issues in the Housatonic Valley sub-area.

2.4 CONCLUSION

The Project is the result of an extensive, multi-year evaluation and analysis by system planners charged
with the duty of addressing the reliability needs of the transmission system serving SWCT. The Project
would resolve potential violations of thermal and voltage reliability criteria in the Housatonic Valley sub-
area identified in the planning studies, and would ensure that Eversource meets its obligation to maintain
the reliability of the transmission system in accordance with mandatory federal and regional standards and

criteria.
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3. TECHNICAL PROJECT SPECIFICATIONS

This section describes the technical specifications for the Project, including:

e The new approximately 3.4-mile 115-kV overhead electric transmission line (i.e., the extension of
the 1887 Line) along the Proposed Route between Plumtree Substation and Brookfield Junction.

¢ Maodifications to the Stony Hill Substation and reconfiguration of the existing 1770 and 1887
lines that presently connect to the substation.

The technical information provided for the Project includes:

e Conductor size and specifications;

e Overhead structure design, appearance, and height;

¢ Route length, by municipality, and terminal points;

o Initial and design voltages and capacities;

e ROW and proposed on- and off-ROW access roads;

e Proposed structure location envelopes (i.e., as needed for structure installation, conductor/Optical
Ground Wire [OPGW] pulling, guard structures);

e Proposed structure locations;
e Substation connections and proposed modifications; and

e Estimated capital (construction) and life-cycle costs.

3.1 PROPOSED TRANSMISSION LINE FACILITIES

The proposed overhead 115-kV transmission line, designated as the 1887 Line, would extend for
approximately 3.4 miles, and would be aligned adjacent to other existing 115-kV and/or 345-kV
transmission lines, as summarized in Table 3-1. The new 115-kV line would be located such that sufficient

space would remain between the proposed and existing lines for safe and reliable line operations.

As proposed, the new line would connect to a spare position at Plumtree Substation. This spare position
already has major equipment and structures in place to accept the new line. The new line would be
terminated on the existing steel A-frame structure and tie into the substation between two existing 115-kV
circuit breakers. Terminal equipment, which includes the line disconnect switch and wave trap, would be

upgraded to meet the new line capacity requirements.
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At Brookfield Junction, the new 115-kV transmission line would tie into the existing 1887 Line.

The 3.4-mile Proposed Route for the new transmission line would be located entirely within an existing

Eversource ROW that ranges in width from approximately 175 to 225 feet.

Table 3-1: Existing Transmission Lines Sharing ROWs
with the Proposed 115-kV Transmission Line
Existing Transmission Line Line Location Description Line Voltage / Structure Type
Number
321 Long Mountain Substation to 345 kV
Plumtree Substation (Lattice Tower/Steel Monopole)
1770 Plumtree Substation to Stony Hill 115kV
Substation to Bates Rock (Lattice Tower/Steel Monopole)
Substation
1363* Triangle Substation to Plumtree 115 kv
Substation (Steel Monopole)
1165* Triangle Substation to Plumtree 115 kV
Substation (Steel Monopole)

* The 1363 and 1165 lines occupy the same ROW as the 321 and 1770 lines for only 0.25 mile, extending west
from Plumtree Substation. The 1363 and 1165 lines continue west toward Triangle Substation (located in the
City of Danbury), whereas the ROW occupied by the 321/1770 lines diverges north to Brookfield Junction.
Figures 2-1 and 2-2 illustrate the locations of these Eversource transmission lines and substations.

3.1.1 115-kV Conductor Size and Specifications

The new overhead 115-kV transmission line would consist of three sets of phase conductors. Each set is
comprised of one 1,590,000 circular mil (1,590-kcmil) Aluminum Conductor Steel Supported (ACSS).

This selection is a standard Eversource conductor utilized for new 115-kV line construction.

The new line would be protected by one overhead lightning shield wire. The overhead shield wire would

also contain optical glass fibers (OPGW) for communication purposes.
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3.1.2  Proposed Line Overhead Design, Appearance, and Heights

New 115-kV Transmission Line

The new 3.4-mile 115-kV transmission line would be located entirely within an existing Eversource ROW.
Along the entire 3.4-mile length, this ROW is occupied by an existing 115-kV transmission line (i.e., the
1770 Line) and a 345-kV transmission line (i.e., the 321 Line). In addition, for approximately 0.25 mile
heading west from the Plumtree Substation exit, the ROW is occupied by two other 115-kV lines (i.e., the
1363 Line and 1165 Line; refer to Table 3-1) that extend to Triangle Substation.

The existing 1770 Line and 321 Line are supported together primarily on double circuit steel monopole
structures with a typical height of approximately 150 feet, with the exception of immediately near Plumtree
Substation, where steel lattice towers are used. The 115-kV 1165 Line and 1363 Line, which also occupy
the ROW for the first 0.25 mile west from Plumtree Substation, are supported on single circuit steel

monopole structures. These 115-kV structures have a typical height of approximately 85 feet.

As illustrated on the maps located in Volume 5, most of the new transmission line structures would be
placed relatively near or adjacent to existing line structures. However, in certain locations, new structure
sites were shifted longitudinally to avoid sensitive environmental or cultural areas, to address

constructability and design issues, or to minimize potential impacts to property owners.

Along the majority of the 3.4-mile Proposed Route, the new 115-kV transmission line would be installed
on weathering steel monopoles. The proposed structure design and configuration for the new 115-kV line
would be a combination of direct-buried and concrete drill shaft supported tubular steel monopoles in a
vertical configuration, with a typical height of approximately 95 to 135 feet. Self-supported vertical tubular
steel monopoles would be used at angle points and as deadend structures. However, along the 0.1-mile
segment of the Proposed Route extending from the southwestern portion of Plumtree Substation to the west,
the new 115-kV transmission line would be on four self-supported three-pole structures, with a typical
height of approximately 30 to 40 feet. This structure design and configuration is required to accommodate
multiple angles in the Proposed Route immediately outside the substation and to better allow crossings of

other transmission lines (1363, 1770, and 321 lines) that also interconnect to the substation.

Cross-sections drawings depicting the typically proposed structure types and general location in relation to

the existing structures along the ROW (which has been divided into three ROW segments for cross-section
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illustration) are included in Appendix 3A, located at the end of this section.?® Although the cross-sections
illustrate the typical proposed structures, in certain locations along each ROW segment (such as at turns
[angles] in the ROW), structures of the same type (e.g., monopole), but with slightly different appearance
would be used. Appendix 3B (also found at the end of this section) provides illustrations of the family of

structure types that Eversource uses in steel-pole lines with horizontal or vertical conductor configurations.

3.1.3 Design Voltage and Capacity

The single 1,590-kcmil ACSS conductors would provide approximately 401 megavolt amperes (MVA) of

summer normal line capacity and a summer long-term emergency (LTE) capacity of 525 MVA at 115 kV.%

3.14 Proposed Structure Locations

Along the overhead line route, the preliminary location for each of the proposed transmission line structures
was determined using transmission line design software (Power Line System’s “PLS-CADD”™). The
proposed structure locations are shown on the Plan and Profile Drawings in Volume 5, as well as on the
400 scale and 100 scale maps in Volume 5.

As a starting point in the Project design process, all proposed new 115-kV line structures were initially
aligned adjacent to existing structures. This design approach was based on the assumptions that alignment
of the new structures adjacent to the existing structures would maximize the use of existing on-ROW access
roads (which are already situated to reach most existing structures), minimize changes to the visual
environment, and mimic existing span lengths to minimize potential clearance violations under certain high-
wind conditions. Based on these analyses, Eversource determined that 14 of the 28 new 115-kV structure
locations, as determined by the initial structure siting (i.e., placement of new structures adjacent to existing

structures), would be in wetlands.

Following this preliminary structure siting, each proposed structure location was further evaluated to
account for other factors, such as potential environmental effects. Based on the constructability studies that
have been performed thus far, three of the 14 structures initially proposed for location in wetlands were

shifted to uplands. The remaining 11 structures must unavoidably be located in wetlands that extend for

%5 These cross-sections are also included in Volume 5.
% Refer to Appendix 3C for Eversource common conductor sizes and ratings.
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long distances along and adjacent to the ROW, particularly along the southern portion of the Proposed

Route, and thus cannot be avoided completely.

Structure locations may further change as the Project design process continues, based on information
obtained from more detailed field studies (e.g., subsurface investigations, final engineering, and
environmental surveys), as well as input from municipalities, the Council, and other regulatory agencies.
After this additional information has been evaluated, final detailed line engineering would be performed to
determine the exact locations of the new structures. Typically, the final structure locations are expected to
be within 100 feet (longitudinally along the line) of the proposed structure locations, as depicted on the
Volume 5, 100 scale maps.

3.1.5 ROW and Access Road Requirements

ROW Requirements and Easement Acquisition

Eversource proposes to construct and operate the new 115-kV transmission line along its existing ROW
without the need for any additional property rights, including the need to extend the ROW width. The
typical ROW widths along different segments of the existing transmission line ROW are summarized in
Table 3-2 (located at the end of Section 3.1) and shown on the cross-section drawings (refer to Appendix
3A at the end of this section and to the Volume 5 maps). The Volume 5 maps illustrate the locations of the

Eversource ROW, as well as Eversource-owned properties, along the Proposed Route.
As part of the Project design process, Eversource reviewed the existing easement rights and restrictions for
its ROW along the entire Proposed Route. Eversource has sufficient rights within existing easement

agreements to construct the Project.

Access Road Requirements

Various access roads are already established along and within the Eversource ROW (described herein as
“on-ROW access roads”), where existing transmission lines have been operated and maintained for almost
40 years. To construct, operate, and maintain the new overhead 115-kV transmission line along the
Proposed Route, contiguous access along the ROW is not required and these existing access roads would

be used to the extent practical.

However, access to each new transmission structure location, as well as to pulling pads and guard structure

sites, would be required. As a result, additional temporary and permanent access roads must be established
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and most of the existing on-ROW access roads would require improvements to allow the safe movement
of the heavy construction equipment needed to install the new 115-kV line. In addition, other temporary
access along the ROW may be required to facilitate vegetation removal during construction. New
temporary or permanent easements may be required for off-ROW access roads. Further, to avoid traversing
linearly along the ROW for long distances over rugged terrain, or through developed land uses, or sensitive
environmental or cultural resources, temporary (used only during construction) or permanent (retained for
long-term maintenance of the line) access roads to the ROW would be developed or improved across private
property or across land owned by Eversource (described herein as “off-ROW access roads™).

Access roads must have appropriate grades and sufficient width and capacity to support the large, heavy
construction equipment (such as flat-bed tractor-trailers, drilling rigs, cranes, and concrete trucks) required
to construct the new 115-kV line. The need for access by flat-bed trailers and concrete trucks (including
turning radii) typically determines the scope of access road construction and/or improvements.

In general, all construction access roads (on- or off-ROW) must have a stable base and grades of 10% or
less. Whether restored, improved, or newly constructed for the Project, on- and off-ROW access roads
would have a typical 16-to-20-foot-wide travel way and, overall, a 20-to-25-foot-wide footprint (including
road shoulders and turning radii). However, access road widths would vary depending on site-specific
conditions (principally slope and presence of water resources) and on factors such as the amount of grading
(cutting and filling) required and on whether a particular section of road must accommodate equipment

turning radii and/or equipment passing/turn-out locations.

Access roads would be graveled or would consist of temporary timber mats or equivalent. In general, gravel
would most commonly be used in constructing access roads in upland areas. In some locations, particularly
on steep slopes and at intersections with public roads, asphalt millings could be used to improve road

stability and vehicle traction.

As currently planned, all new construction access roads across wetlands would be temporary and would
consist of timber mats or equivalent. These mats (or equivalent materials) would be removed upon the
completion of construction. No permanent access roads in wetlands are expected to be required for the
construction or operation of the new 115-kV line. To avoid or minimize impacts to the extensive wetland
complex north of Plumtree Substation, construction access would use a combination of temporary access

roads and off-ROW access roads that provide ingress and egress to work sites within the ROW. If
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permanent access is subsequently determined to be unavoidably required across wetlands, road construction

would be more extensive and would involve the use of gravel.

To maintain drainage patterns across the ROW at wetland and stream crossings, access road construction
would typically incorporate timber mat (or equivalent) bridges, flumes, or culverts as needed. Refer to

Section 4.2.1 for additional information regarding water resource crossings.

As part of the Project planning, Eversource evaluated the existing public roads leading to or intersecting
with the transmission line ROW. Based on that review, an inventory of public roads that could provide
access to the ROW was prepared. Table 4-2 in Section 4 identifies the public roads, or sites, that potentially
could be used for access to the transmission line ROW. The Volume 5 maps illustrate locations of these
roads with respect to the Proposed Route.

Eversource would conduct a detailed evaluation of the access requirements for the Project as part of final
design. Access road information would be included in the Project-specific Development and Management

(D&M) Plan(s), which would be required as a condition of the Council’s approval.

3.1.6  Facilities on ROW Post-Construction (Proposed Line Design)

The configurations of the proposed 115-kV line are illustrated on the typical cross-sections presented in
Appendix 3A, as well as on the maps located in Volume 5. Table 3-2 (located at the end of Section 3.1)
summarizes the information presented in the cross-sections, identifying both the existing and proposed

transmission line configurations.

Cross-sections are provided for each of the three different segments of the ROW, beginning at Plumtree
Substation and proceeding to Brookfield Junction. For each ROW segment, the cross-sections depict the
configurations of both the existing transmission lines and the new 115-kV transmission line that Eversource
proposes.

The following subsections summarize the typical proposed configurations for the new 115-kV line, by
ROW segment. These descriptions correspond to the cross-sections included in Appendix 3A, and VVolume
5.
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3.1.6.1 Plumtree Substation to 0.2 miles out of Plumtree Substation — XS-1

Cross-section 1 (XS-1) illustrates the typical configuration of the proposed 0.2-mile segment of the 115-
kV line from Plumtree Substation toward proposed Structure 1005 in the Town of Bethel. This cross-
section illustrates the typical configuration along this segment of ROW, as viewed to the west. As the
cross-section shows, along this segment of ROW the new transmission line would be installed within either
Eversource fee-owned property or Eversource’s existing 225-foot-wide ROW. The new 115-kV line would
typically be installed on three-pole structures because of multiple line crossings and angles from the
substation to proposed Structure 1003, then would be installed on single circuit steel monopole structures
from proposed Structure 1004 to proposed Structure 1005. The cross section represents the location of the
line after it has already crossed under the 1363, 1170, and 321 lines.

3.1.6.2 0.2 to 3.4 miles out of Plumtree Substation to Brookfield Junction — XS-2

Cross-section 2 (XS-2) illustrates the typical proposed transmission line configuration along the 3.2-mile
segment of ROW extending from proposed Structure 1005 to proposed Structure 1026 in the municipalities
of Bethel, Danbury, and Brookfield. The proposed steel vertical monopole 115-kV structures would be
located between the 321 Line and the edge of the existing 175-foot-wide ROW. This cross-section
illustrates the proposed layout of the new 115-kV line, presenting a typical view, looking north, along the
ROW.

3.1.6.3 3.4 miles out of Plumtree Substation at Brookfield Junction — XS-3

Cross-section 3 (XS-3) illustrates the typical proposed transmission line configuration along the 0.1-mile
segment of ROW at proposed Structure 1027 in the Town of Brookfield. The proposed steel horizontal
three-pole deadend tap 115-kV structures would be located between the 321 Line and the edge of the
existing 175-foot-wide ROW. This structure will serve as the connection to the existing 1887 Line at
Brookfield Junction. Cross-section (XS-3) illustrates the proposed layout of the new 115-kV line,
presenting a typical view, looking north, along the ROW.
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Table 3-2: Summary of Existing and Proposed Transmission Line Configurations

Transmission

Existing Line Configurations and Typical ROW Width

Proposed 115-kV Transmission Line Reference Case Configurations and Typical ROW Width

Line By Cross- | Approx.
Section ROW ROW Width
(Municipality) | Mileage Typical Structure Type and Approximate Height (above ground) (feet) Typical Structure Type and Approximate Height (above ground) Typical ROW Width (feet)
XS-1 0.2 One 345-kV circuit supported on Double Circuit Steel Lattice Towers or Double 225 Install one 115-kV circuit supported on steel 3-Pole Horizontal structures witha | 225 (No additional ROW required)
(Bethel) Circuit Steel Monopole structures; heights vary, ranging from 110 to 120 feet. typical height of 30 feet or vertical Single Circuit Steel Monopole structures with
Shared structure with a 115-kV circuit. heights approximately 100 feet.
One 115-kV circuit supported on Double Circuit Steel Lattice Towers or Double
Circuit Steel Monopole structures; heights vary, ranging from 110 to 120 feet.
Shared structure with 345-kV circuit.
One 115-kV circuit supported on Single Circuit Steel Lattice Towers or Double
Circuit Steel Monopole structures; typical height of 85 feet.
One 115-kV circuit supported on Single Circuit Steel Lattice Towers or Double
Circuit Steel Monopole structures; typical height of 85 feet.
XS-2 3.2 One 345-kV circuit supported on Double Circuit Steel Monopole structures; typical 175 Install one 115-kV circuit on Steel Vertical Monopole Structures between 175 (No additional ROW required)
(Bethel, heights of 150 feet. Shared structure with a 115-kV circuit. existing 115-kV / 345-kV Double Circuit Steel Monopole structures and the edge
g?ggﬁ#{;‘lj One 115-kV circuit supported on Double Circuit Steel Monopole structures; typical igghfezow; heights vary, ranging from 95 to 135 feet, with a typical height of
heights of 150 feet. Shared structure with 345-kV circuit. '
Note: In one location southwest of Chimney Drive in the Town of Bethel (where
there is a severe angle in the ROW), the existing 345- and 115-kV lines are installed
on two separate monopoles that are 130 feet in height. At this location, the
monopoles are located on Eversource property.
XS-3 0.1 One 345-kV circuit supported on Double Circuit Steel Monopole structures; typical 175 Install one 115-kV circuit supported on steel 3-Pole Horizontal Tap structure 175 (No additional ROW required)

(Brookfield)

heights of 150 feet. Shared structure with a 115-kV circuit.

One 115-kV circuit supported on Double Circuit Steel Monopole structures; typical
heights of 150 feet. Shared structure with 345-kV circuit.

with a typical height of 85 feet
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3.2 STONY HILL SUBSTATION AND RELATED TRANSMISSION LINE
MODIFICATIONS

Stony Hill Substation is located at 49 Stony Hill Road in the southern portion of the Town of Brookfield.

The developed (fenced) substation occupies approximately 1.7 acres of a 19-acre Eversource property that

is otherwise characterized predominantly by forest vegetation. The substation property, which is accessible

via an access road off Stony Hill Road, is bordered to the north by a railroad, to the west by Stony Hill

Road, to the south by Deer Trail Drive, and to the east by undeveloped land.

The substation presently connects to both the existing 115-kV 1770 and 1887 lines. Both lines extend from
Shepaug Substation to Brookfield Junction, interconnecting to Stony Hill Substation between these two
locations. The two 115-kV lines are supported in a double-circuit configuration on lattice steel towers,
which are typically 85 feet in height. The 1770 Line occupies the south position on the towers, while the
1887 Line occupies the north. Stony Hill Substation is located south of the 1770/1887 line ROW.

As part of the SWCT reliability improvements, the Stony Hill Substation and its interconnections to the
1770 and 1887 lines will be modified as summarized in the following subsections.?”

3.21 Reconfiguration of Capacitor Bank Bus Connections

Within the substation, the existing 22K 115-kV capacitor bank (37.8 mega volt ampere reactive [MVAR])
connection to Bus Al will be removed and the capacitor bank instead will be connected to Bus A3. This

work will be performed within the substation fence line,?® and will include the following:

o Remove rigid bus, bus support structure, and associated foundations between capacitor banks
48C-21K & 48C-22K, which will separate capacitor bank 22K from the 115-kV Bus Al.

o Install new rigid bus, three-phase high bus support structure, 115-kV underground pothead
structure and associated foundations to the south of capacitor bank 22K.

e Install 115-kV underground duct bank, 115-kV underground pothead structure, manually-
operated vertical break disconnect switch, switch structure, three-phase high & low bus support
structures, rigid bus and associated foundations to connect capacitor bank 22K to 115-kV Bus A3.

o Install three lightning arrestors (LAS) on each pothead structure (for a total of six LAS).

27 In addition, in conjunction with these improvements, remote end modifications will be made to Bates Rock Substation in
Southbury. These minor modifications, all within the substation fence, include the replacement of a wave trap and a line
tuner within the substation control house.

28 Eversource plans to expand the Stony Hill Substation prior to the development of this Project. The proposed substation
expansion has been addressed in a separate filing to the Council (Petition Number 1230).
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3.2.2 Reconfigure the Existing 1770 and 1887 Lines

As part of the Project, the existing 115-kV 1770 and 1887 lines will be reconfigured at and in the
immediate vicinity of Stony Hill Substation. The reconfiguration will consist of the following:

e The existing 1770 Line will be looped into the substation, thereby creating two terminal lines
(referred to as the 1268 and 1485 lines).

e The existing 1887 Line tap into the east side of the substation will be eliminated such that the line
will no longer connect to the substation.

e Three existing transmission line structures that presently connect the 1770 and 1887 lines to the
substation will be removed. Two new steel monopole structures, approximately 70 feet in height,
will be installed. One structure will be a direct buried structure, while the other will be on a
concrete foundation.

Figures 3-1 and 3-2 depict the reconfiguration of the existing 1770 and 1887 lines outside of Stony Hill

Substation (refer also to Volume 5).
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Figure 3-1: Stony Hill Reconfiguration Map (Before)
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3.3 ESTIMATED PROJECT COSTS
3.3.1 Estimated Capital Cost

The estimated capital cost for the Project is approximately $24.4 million, with the transmission line
construction accounting for approximately $18.9 million and substation modifications accounting for

approximately $5.5 million.

3.3.2  Life-Cycle Cost

In accordance with the Council’s Life-Cycle Cost Studies for Overhead and Underground Transmission
Lines (November 15, 2012, “LCC Report”), Eversource performed a present-value analysis of capital and
operating costs over a 40-year economic life of the transmission line portion of the project. The following

items and assumptions were included in this study:

e Annual Carrying charges of the capital cost
e Annual Operation & Maintenance Costs

e Cost of energy losses

o Net Present Value Analysis

e Cost of Capacity (assumed to be zero for this project)

Applying these factors, the life cycle cost for the transmission line is $32.3 million. The resulting life cycle
cost per mile is $9.7 million. This is commensurate with the findings of the 2012 LCC Report, Table ES-
2, which identifies the total LCC for a 115-kV steel “delta” line as $8.6 million per mile. Differences
between the LCC Report estimated cost and the Project estimated cost are attributable to factors that include

vertical construction as opposed to “delta” construction, and costs escalated to 2016 dollars.

SWCT Reliability Project 3-17 Eversource Energy



CSC Application June 2016 Technical Project Specifications

Note: This page is intentionally left blank

SWCT Reliability Project 3-18 Eversource Energy



Appendix 3A
CSC Application June 2016 Cross-Sections

APPENDIX 3A

Cross-Sections

SWCT Reliability Project 3A-1 Eversource Energy



Appendix 3A
CSC Application June 2016 Cross-Sections

Note: This page is intentionally left blank

SWCT Reliability Project 3A-2 Eversource Energy



Appendix 3A

CSC Application June 2016 Cross-Sections
wn
) 1770 LINE 321 LINE 1887 LINE
= EXISTING 345kV PROPOSED 115kV
8 EXISTING 115kV| |"grppy, pOLES STEEL POLES
& | l
&2 1165 LINE 1363 LINE
EXISTING 115kV| |EXISTING 115kV| -
58
- @ B8
: ,. i
=] 3 2=
g =
3 0
2 5
E T s
_ a—;|§ 3
| S&
z g
s/2
5 %18
s Sl L
2
A ‘ ‘ ‘ i NOTES:
2 30'-0" 40°-0" 60°—0" 65'-0" 30’0
S ' ' ' 1. THE EXISTING 1770 LINE WILL
4 225°-0" BE REDESIGNATED TO THE 1268 LINE,
:E‘: NO ADDITIONAL R.0.W. REQUIRED BETWEEN PLUMTREE SUBSTATION
8 AND STONY HILL SUBSTATION.
[
3 BRQUKFIELD 2. ALL VEGETATION MANAGEMENT
; gt BROOKFIELD LOCATIONS AND CLEARING
% T PLUMTREE SUBSTATION REQUIREMENTS ARE APPROXIMATE
Zl « TO
“l’ 0.2 MILES OUT OF PLUMTREE SUBSTATION -
. IN THE TOWN OF EVERSSURCE
g DANBURY BETHEL ENERGY
1 e SWCT RELIABILITY PROJECT
= = LOOKING WEST PLUMTREE—BROOKFIELD JCT. 115kV TRANSMISSION LINE
= | PROPOSED R.0.W. CROSS SECTIONS
& ! BETHEL BETHEL,/DANBURY,/BROOKFIELD, CT.
w KSC CHKD RLF PP PE
é Ul DT 3/2016 Iﬁ 3/2016 ’ﬁ
Py “\ FSE s, SE B
R lL PLUMTREE PRELIMINARY DESIGN o oo W
0 SUBSTATION RE PO W XS
SWCT Reliability Project 3A-3 Eversource Energy




Appendix 3A
CSC Application June 2016 Cross-Sections

Note: This page is intentionally left blank

SWCT Reliability Project 3A-4 Eversource Energy



Appendix 3A

CSC Application June 2016 Cross-Sections

u
= 321 LINE 1887 LINE
& 1770 LINE EXISTING 345kV PROPOSED 115kV
g EXISTING 115kV STEEL POLES STEEL POLES
g l |
>
m -

o

b

) o

m
~ = T
| ‘l o
2 2 e
~ - 2
2 %
S P
£
3
o~ - -
2 :
o~ .
S VARIES BJ VARIES NOTES:
| 0-25’ 0-2%5’ 1. THE EXISTING 1770 LINE WILL
g BE REDESIGNATED TO THE 1268 LINE,
= 75'—0" 60°—0" 40'-0" BETWEEN PLUMTREE SUBSTATION
B I . AND STONY HILL SUBSTATION.
z BRQOKFIELD { 175°~0" 2. ALL VEGETATION MANAGEMENT
g JCT. ; BROOKFIELD NO ADDITIONAL R.0.W. REQUIRED LOCATIONS AND CLEARING
gl T REQUIREMENTS ARE APPROXIMATE
=
=
s N Al
| _—
2 0.2 TO 3.4 MILES OUT OF PLUMTREE SUBSTATION EVERS'URCE
3 DANBURY TO ENERGY
| BROOKFIELD JUNCTION ™ SWCT RELIABILITY PROJECT
=z IN THE TOWNS OF PLUMTREE-BROOKFIELD JCT. 115kV TRANSMISSION LINE
9 BETHEL, DANBURY, BROOKFIELD PROPOSED R.O.W. CROSS SECTIONS
- BETHEL BETHEL/DANBURY /BROOKFIELD, CT.
‘(2 CHKD RUF PP PE
= LOOKING NORTH LT e
B —
| PLUMTREE PRELIMINARY DESIGN Vs
© SUBSTATION XS0
SWCT Reliability Project 3A-5 Eversource Energy




Appendix 3A
CSC Application June 2016 Cross-Sections

Note: This page is intentionally left blank

SWCT Reliability Project 3A-6 Eversource Energy



Appendix 3A

CSC Application June 2016 Cross-Sections
uw
S 321 LINE 1887 LINE
< EXISTNG 1 5y| [EXISTING 345KV PROPOSED 115kV
S STEEL POLES STEEL POLES
8 L
&
- ° | -
g - 5
3 3
: g (= g
g g ] 5
kS g o g .
e =l N 55
S Qlo 9‘0'
:n)- Dd.? g\ﬂi
1) <A L] &\,
S °|; E‘O
3 2iE E
p gl g NOTES:
E T S
S 1. THE EXISTING 1770 LINE WILL
2 BE REDESIGNATED TO THE 1268 LINE,
¥ " 62'—6" 85°'—0" 27'—6 BETWEEN PLUMTREE SUBSTATION
3 tﬁ] ! . AND STONY HILL SUBSTATION.
| BROOKFIELD:;
3 JCT. 2. ALL VEGETATION MANAGEMENT
= | BROOKFIELD 175°=0" LOCATIONS AND CLEARING
5 T \ NO ADDITIONAL R.0.W. REQUIRED REQUIREMENTS ARE APPROXIMATE
]
~
S N / 3.4 MILES OUT OF PLUMTREE SUBSTATION -
' | AT EVERS=URCE
F DANBURY \ BROOKFIELD JUNCTION ENERGY
= \ IN THE TOWN OF =
I BROOKFIELD SWCT RELIABILITY PROJECT
=z = PLUMTREE—BROOKFIELD JCT. 115kV TRANSMISSION LINE
o PROPOSED R.0.W. CROSS SECTIONS
& BETHEL LOOKING NORTH BETHEL/DANBURY/BROOKFIELD, CT.
© M0 R " o F PE
S | ME 3/2018 M 3/016 e
“‘B. I SE B FIELD BOOK & PAGES
I 1L PLUMTREE PRELIMINARY DESIGN T e
SUBSTATION % 6. XS-
SWCT Reliability Project 3A-7 Eversource Energy



Appendix 3A
CSC Application June 2016 Cross-Sections

Note: This page is intentionally left blank

SWCT Reliability Project 3A-8 Eversource Energy



Appendix 3B
CSC Application June 2016 115-kV Transmission Line Structure Types

APPENDIX 3B

115-kV Transmission Line Structure Types

SWCT Reliability Project 3B-1 Eversource Energy



Appendix 3B
CSC Application June 2016 115-kV Transmission Line Structure Types

Note: This page is intentionally left blank

SWCT Reliability Project 3B-2 Eversource Energy



Appendix 3B
CSC Application June 2016 115-kV Transmission Line Structure Types

115-kV TRANSMISSION LINE STRUCTURE TYPES

Transmission line structures, which are typically the element of an electric transmission system that is most
apparent to the public, support the conductors (wires) that are used to transport electric power from
generation sources to customer load centers.? Two 115-kV transmission line structure families have been
identified for use on the proposed Project or as configuration options for certain segments of the proposed
Project:

e Vertical Configuration - Steel Pole

e Horizontal Configuration - Steel Pole

Each of these structure families includes different functional types of structures. Where and how a
particular type of structure is used along a transmission line depends on a variety of factors, such as
availability of ROW, load requirements®, and terrain (topography). In each structure family, the basic

types of structures commonly used along a transmission line are:

e Tangent structure. Tangent structures are the type most commonly used on a transmission line
and are used on relatively straight portions of the transmission line. Because the conductors are
in a relatively straight line passing through them, tangent structures are designed only to handle
small line angles (changes in direction) of 0 to 2 degrees. Tangent structures are usually
characterized by suspension (vertical) insulators, which support and insulate the conductors and
transfer wind and weight loads to the structure.

e Angle structure. Angle structures are used where transmission line conductors change direction.
These types of structures are designed to withstand the additional forces placed on them by the
change in direction. Angle structures may be: (1) similar to tangent structures, using suspension
insulators to attach the conductors and transfer wind, weight, and line angle loads to the structure;
or (2) similar to strain or deadend structures, using insulators in series with the conductors to
bring wind, weight, and line angle loads directly to the structure.

o Deadend structure. A deadend structure is typically used where transmission line conductors
turn at a wide angle or end. Compared to tangent structures, a deadend structure is designed to be
stronger and often is a larger structure. Typically, insulators on a deadend structure are in line
with the conductors (horizontal) to bring wind, weight, and line angle loads directly to the
structure. A deadend structure is designed to resist the full unbalanced tension that would occur
if all conductors were removed from one face of the structure.

29 The conductors proposed for the Project are aluminum with a steel core for strength; these conductors are connected to the
transmission line structures by insulators (typically made of porcelain) that must be strong enough to support tensile forces
and the weight of the conductors while preventing electrical contact between the conductors and the structure. Shield wires,
which are connected directly to the structures, are installed above the conductors to protect the conducto