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PETITION FOR DECLARATORY RULING
Pursuant to Conn. Gen. Stat. §§ 4-176(a) and 16-50k and Conn. Agencies Regs. §§16-50j-39
through 16-50j-40, The United Illuminating Company (“UI” or the “Company”) hereby petitions the
Connecticut Siting Council (the “Council”) for a declaratory ruling that no Certificate of Environmental
Compatibility and Public Need (“Certificate”) is required pursuant to Conn. Gen. Stat. §16-50k for the
project hereinafter described. UI submits that such Certificate is not required because the project, although
it encompasses “modifications” of a “facility”, will not have a substantial adverse environmental effect.

As part of a continuing effort to maintain a reliable electric power system in southwestern
Connecticut, results generated from the ISO-NE Southwest Connecticut Transmission Needs Assessment
Study identified that under certain contingency scenarios, low voltages can occur in the Mix Avenue –
Sackett Substation transmission corridor. The study also revealed a need to restrict the flow of power
between the Mix Avenue and Sackett substations in order to maintain the thermal ratings of the
transmission corridor. In order to mitigate the low voltages that can occur at the Mix Avenue Substation
(the “Site) and restrict the flow of power between the Mix Avenue and Sackett substations, UI is planning
to install two 115 kV 20 MVAR capacitor banks and one 7.5 Ohm series reactor at its Mix Avenue
Substation (the “Project”) located at 690 Mix Avenue in Hamden. An aerial photograph of the existing
Mix Avenue property is shown in Figure 1.
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Figure 1:

Aerial photo of existing Mix Avenue Substation

PROPOSED MODIFICATIONS
In order to accommodate for the installation of the two 115 kV 20 MVAR capacitor banks and one
7.5 Ohm series reactor, the Project will require expansion of the existing substation yard to include the
installation of one new 115 kV gas circuit breaker, three 115 kV circuit switchers, buswork, lightning
masts, foundations, stormwater drainage system and the expansion of the existing control enclosure. In
addition, the replacement / relocation of two 1610 line transmission structures directly west of the Site but
within the existing UI property boundary will also be required. Nearly all modifications proposed as part
of the Project will be within UI’s existing property lines. The stormwater drainage system will require
connection to existing drainage facilities located either within the property boundary of the adjacent
abutter located directly to the south, or directly in front of the substation on Mix Avenue.
Figure 2 illustrates the Project above grade substation modifications.
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Figure 2:

Proposed Mix Avenue Modifications

In order to integrate the protection and control requirements of the new equipment within the
existing transmission system, the existing shield wire along the 1610 line circuit will be replaced with new
optical fiber ground wire (“OPGW”). Specifically, new OPGW will be required for two separate sections
along the 1610 line circuit. The first span would run along the approximately 2.86 mile 1610 line circuit
from Mix Avenue Substation west to the Glen Lake Junction. The second span would run along the 1610
line from June Street Substation to a location approximately 0.75 miles west to Pease Road. UI will
evaluate and implement construction methods in accordance with accepted industry standards that have the
least environmental disturbance when replacing the existing shield wire with OPGW.

In addition to the installation of the new capacitor banks and reactor, UI also proposes to work as
detailed below:
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a) Installation of a second battery bank to eliminate source of single point of failure,
b) Upgraded AC station service to accommodate additional relay panels,
c) Replacement of transformer motor operated disconnect switches and support structures due to
age, faulty operation and structural deficiencies,
d) Upgrade miscellaneous structural components to meet current code for bending and load limits,
e) Addition/replacement of potential transformers and current capacitance transformers based
upon project need or aging infrastructure,
f) Installation of additional substation yard fence, video cameras, motion monitors and public
address system as part of UI’s security initiative.

DISCUSSION
The ISO-NE Southwest Connecticut Transmission Needs Assessment study indicates that
capacitor banks are needed at Mix Avenue to mitigate low voltages in the Mix Avenue – Sackett
corridor which occur upon certain generation dispatch and line-out contingency scenarios. The
proposed installation of two 115 kV 20 MVAR capacitor banks will mitigate the low voltages throughout
this corridor. In addition, it was determined that a 7.5 Ohm series reactor is needed on the Mix Avenue
1610 terminal to limit both northern (Glen Lake Junction) and southern (Grand Avenue substation)
sources of power flow throughout this corridor. This curtailment of power flow allows for existing
elements not to exceed their thermal ratings and defers the need to upgrade the 1610 line between the
Glen Lake Junction and Mix Avenue substations and the 84004 line between the Mix Avenue and
Sackett substations.
While the above referenced installations constitute “modifications” of the existing facility, there
will be no substantial adverse environmental impact associated with the proposed Project:
•

Nearly all work performed will be entirely within the UI-owned Mix Avenue Substation, making
use of existing property. It is anticipated that an easement with the abutter directly south of the
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Substation will be required in order to connect to an existing stormwater drainage system. In the
event an easement cannot be obtained, an alternative pumping system solution has been identified
and will be implemented. No additional property or right-of-way will need to be purchased or
secured.
•

Based on a wetland, watercourse and vernal pool delineation performed by Fuss & O’Neill in
January and April of 2013, and the location of construction activities and equipment on the Project
there will be no effect on wetlands, watercourses or vernal pools.

•

The visual character of the substation will not adversely change since the new equipment is
visually similar in nature to existing equipment.

•

EMF levels will remain in compliance with the Council’s EMF best management practices.

•

Noise analysis results indicate that the potential increase to the ambient sound levels due to the
substation expansion range from 0 to 1 dBA with the overall predicted ambient sound levels to
be within the Town of Hamden’s daytime and nighttime noise ordinance requirements.

Based upon the above and as detailed in the attached Supplemental Report, UI respectfully submits
that the proposed Project will not have a substantial adverse environmental impact and does not warrant
submission of a full Certificate Application to the Council. Accordingly, UI requests that the Council
declare that the proposed Project described herein will not have a substantial adverse environmental effect
and, therefore, that no Certificate of Environmental Compatibility and Public Need is required.
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EXECUTIVE SUMMARY
The Mix Avenue Capacitor Bank and Reactor Addition Project (“Project”) will not result in any
substantial adverse environmental impacts for the following reasons:
1) Installation of the new substation equipment will be within UI’s existing property at Mix Avenue
Substation.
2) Based upon a wetland, watercourse and vernal pool delineation performed by Fuss & O’Neill in
January and April 2013 and a review of the project area, no wetlands, watercourses or vernal pools
are present within the project area. As a result, there will be no effects on these sensitive areas from
the installation of the new substation equipment.
3) The visual character of the substation will not adversely change. The new equipment is visually
similar to existing equipment and will not detrimentally affect the overall visual character of the site.
4) EMF levels will remain in compliance with Council’s EMF best management practices.
5) Noise levels due to the substation expansion are predicted to be within local daytime and nighttime
requirements.
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A.

PROJECT BACKGROUND

As part of the continuing effort to maintain electric power system reliability in southwestern
Connecticut, results from the Southwest Connecticut Transmission Planning Study indicate the 115 kV
transmission equipment in the Mix Avenue area are exposed to potential low voltages and overload
conditions. It has been determined by UI that two 20 mega volt ampere reactive (“MVAR”) capacitor
banks are needed on the Mix Avenue 1610 line terminal to mitigate the low voltages throughout this
corridor. In addition, it was also determined by UI that a 7.5 Ohm series reactor is needed on the Mix
Avenue 1610 transmission line terminal to limit both northern (Glen Lake Junction) and southern
(Grand Avenue substation) power flow from these sources throughout this corridor. This curtailment of
power flow allows for existing elements not to exceed their thermal ratings and defers the need to
upgrade the transmission line (“1610 line”) between Glen Lake Junction/Mix Avenue and the 84004 line
between Mix Avenue/Sackett substations.

B.

TECHNICAL DESCRIPTION

B.1.

EXISTING FACILITY

Mix Avenue Substation (the “Site”) is a 115kV to 13.8 kV distribution substation located at 690 Mix
Avenue in Hamden, Connecticut. Built in the 1970's, the existing substation is located in an R-3
zoned area on a 2.8 acre parcel. The site is bounded on the east side by the control/switchgear
enclosure that is situated facing Mix Avenue, and residential properties to the north and south.
Existing access to the substation is at the northeast corner of the property.
The 115kV facility at Mix Avenue Substation consists of a combination of low-profile rigid bus and
strain bus, with one overhead air-insulated transmission line connecting to a dead-end structure and
one underground high pressure gas filled (HPGF) transmission line inside the substation. The major
substation yard equipment includes: two 30/40/50 MV A and one 24/32/40 MVA station power
transformers, two 115 kV breakers, three 115kV breaker isolation disconnect switches, two
transmission circuit disconnect switches, two transformer high side disconnect switches, and various
potential transformers, current transformers and station service transformers. In addition, the station
has three 13.8 kV distribution buses with a total of eighteen feeder breakers along with four main
breakers and one bus tie breaker located inside the existing control enclosure.
An aerial view of the existing substation facility is shown in Figure A.
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Figure A. Mix Avenue Substation - Existing

B.2.

PROPOSED MODIFICATIONS

UI proposes to install two 20 MVAR capacitor banks and one 7.5 ohm 115 kV series reactor on the
west side of the existing substation. These devices will be connected to the 115kV electric
transmission line (“1610 line”) that enters the substation from the west side. To accommodate adding
the two 115kV 20 MVAR capacitor banks and one 115 kV 7.5 Ohms series reactor, UI will expand
the substation in the westerly direction by approximately 145 feet.
Electrical clearance requirements during construction necessitate UI’s implementation of a temporary
“wrap around” of the 1610 line entering the substation. This “wrap around” relocates the 115 kV
1610 line transmission cables in the substation yard providing sufficient clearances for construction
equipment to operate safely. The “wrap around” will be implemented in two phases. Phase 1 will
relocate the transmission cable to the north via the installation of three temporary wood structures.
Phase 2 will encompass installation of two permanent structures by UI and the final relocation of the
1610 line onto these structures.
To protect against lightning strikes, UI will add seven new 55 foot lightning masts to the substation
yard. UI also plans on installing additional area and task lighting in the substation to increase
illumination of critical equipment. Due to lack of space in the transmission protection & control area
of the existing controls enclosure, plans also include erecting a new prefabricated control enclosure
that will be added in front of the existing enclosure that currently faces Mix Avenue. This new
enclosure will look similar in nature to the existing enclosure with every effort being made to not
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significantly alter the visual appearance from the street. Dimensions of the new enclosure will be
approximately 19 feet wide by 60 feet long.
Substation stormwater management will be facilitated via the installation of an underground detention
chamber located on the southeast area of the substation. The chamber will be sized per local
requirements and will be tied into the existing underground storm water system located on the
adjacent property directly south of the substation. UI will be required to obtain an easement from the
abutter in order to gain access to this existing system. In the event an easement cannot be obtained,
UI will implement an alternative pumped system solution that discharges stormwater into the town of
Hamden’s stormwater drainage system directly in front of the Site on Mix Avenue.
In order to facilitate communication between the new equipment to be installed at Mix Avenue and
existing transmission and substation protective relaying systems, the existing shield wires on UI 1610
and 1685 transmission lines, between Mix Avenue Substation/Glen Lake Junction and between June
Street Substation/ Pease Road respectively, will be replaced by UI with similar shield wire that
contains optical fibers, commonly known as optical fiber composite overhead ground wire or
(“OPGW”). UI will evaluate and implement construction methods that have the least environmental
disturbance when replacing the existing shield wire with the OPGW.
UI will also perform the following additional work during the installation of the new capacitor bank
and reactor as follows:
a)
Installation of a second battery back to eliminate source of single point of failure,
b)
Upgraded AC station service to accommodate additional relay panels,
c)
Replacement of two transformer motor operated disconnect switches,
d)
Upgrade miscellaneous structural components, and
e)
Replacement of existing potential transformers and capacitor voltage transformers
f)
Installation of additional substation yard fence, video cameras, motion detectors, and public
address system as part of UI’s security initiative.
With the exception of the possible easement with the adjacent abutter to the south, all substation
modification work will be performed and located entirely within UI’s existing property at 690 Mix
Avenue. Construction impacts of the proposed project on the environment are expected to be minimal
and will consist of short-term disturbances of surface soil incident to access and the placement of new
equipment. UI is anticipating the removal of trees and low-lying shrubbery on the southwest side of
the substation as needed to allow for the expansion of the substation yard. The remaining trees will
still serve as a buffer between the adjacent properties and the substation. The fence surrounding the
Site will be expanded by UI to accommodate the new equipment as well as allow for large equipment
access on the south side of the site. The existing substation fence not directly affected by the new
construction will be replaced as part of UI’s security initiative. UI will also construct a new drive
access for large equipment on the east side of the Site.
There will be a temporary increase in fugitive dust and noise levels attendant with typical civil
construction activities. Any excess soil excavated during Site preparation will be stockpiled on site in
preparation for disposal. Disposal methods and landfill locations for soil were determined by the soil
pre-characterization event performed by UI and Fuss & O’Neill on April 8, 2015. In addition a
groundwater pre-characterization event was performed on May 21, 2015 to determine how it will be
managed. Based on this pre-characterization event all groundwater will be discharged to a sanitary
sewer pending receipt of the necessary state and local permits.
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Construction is anticipated to commence in March, 2016 with projected completion by December 31,
2016. Normal work hours for construction will be between 7:00 a.m. and 5:00 p.m. Work will
proceed Monday through Friday, excluding some holidays. The proposed work hours may include
evening and weekend work hours on a temporary and case-by-case basis in order to complete critical
installation.
Figure B shows a computer rendering of the final configuration of the Mix Avenue Substation site.

Figure B. Mix Avenue Substation – Final Configuration

C.

ENVIRONMENTAL EFFECTS

The environmental impacts from this Project will be limited to the construction phase and will be
mitigated by adherence to standard procedures for erosion and sediment control, and for spill prevention.
UI has performed the necessary environmental due diligence on the project and is confident there will
not be any negative impact to the environment.

C.1.

SURFACE AND STORMWATER MANAGEMENT DURING CONSTRUCTION
ACTIVITIES

Based on the proposed scope of work at Mix Ave Substation, UI will register with the Connecticut
Department of Energy and Environmental Protection (“DEEP”) under the General Permit for the
Discharge of Stormwater and Remediation Wastewaters from Construction Activities entitled DEEPWPED-GP-015 and develop a Stormwater Pollution Control Plan (“SWPCP”). Outlined in these
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documents will be UI’s control measures and preventative maintenance techniques to be used during
construction. Site Plan(s) showing where these measures and techniques are to be installed can be seen
in Attachment J.
All sediment and erosion controls will be maintained by the onsite contractor and monitored throughout
the duration of the Project by a third party compliance inspector. Once UI has completed the Project an
inspection of the locations where construction occurred will take place prior to restoration. This
inspection will outline the necessary stabilization and restoration techniques that will need to be initiated
for the “Restoration Phase” of the project. Once the restoration has been completed, UI will continue to
inspect the location(s) once a month for a period of three months to confirm stabilization.

C.2.

INLAND WETLANDS/WATERCOURSES, VERNAL POOL AND FLOODPLAINS

Based on a review of previously delineated resource areas provided by Fuss & O’Neill in 2013 and State
and local wetland mapping there are no wetlands, watercourses, vernal pools or floodplains present
within the project area. The closest resource area is approximately 580 feet to the west of the existing
substation. During the project, sediment and erosion controls will be used to isolate and manage any
potential erosion into sensitive areas causing secondary impacts.

C.3.

SOIL & GROUNDWATER

On April 8 and May 21, 2015 UI assessed both soil and groundwater conditions at the Mix Avenue
Substation. Results were compared to the CT DEEP Remediation Standard Regulations to determine
management techniques. Based on the analysis of the soil all material generated during construction will
be handled and disposed of at an approved offsite facility in accordance with the State of Connecticut
solid waste regulations. Additionally, groundwater analysis showed that there were levels of
constituents that could not be simply discharged to an upland area. Therefore, UI will apply for the
Connecticut General Permit for the Discharge of Groundwater Wastewater Directly to a Sanitary Sewer
entitled GEP-WD-GP007. UI will also work with the local water pollution control authority to obtain
any necessary discharge permits.

C.4.

VEGETATION

During construction, UI will need to perform cutting, trimming and removal of certain vegetation.
Based on the historic use of the substation, typically there is low growth vegetation which is maintained
annually by UI through its Line Clearance & Vegetation Management Specification. However, due to
expansion of the substation and access needed in certain areas the removal of certain additional
vegetation may be required. Additionally, no pesticides or herbicides will be used on the project to clear
vegetation. Where needed, UI will add vegetation to provide visual screening of the substation
expansion from the adjacent property located directly to the north.

C.5.

VISUAL
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UI performed a visual analysis study of the proposed Project area and concluded that the visual character
of the modified Substation will not detrimentally affect the overall visual character of the Site. In
general, year-round views of the Substation and associated structures would be limited to a modest
geographic footprint surrounding the Site by the combination of the relatively short heights of the
infrastructure and the intervening development and existing vegetation.

C.6.

NOISE

The Mix Avenue Substation is located within a residential district in the Town of Hamden. The Town of
Hamden’s noise ordinance, which was adopted in 2000, specifies that any property whose use is
lawfully non-conforming to the district it resides in, will be required to meet the subject district’s noise
level requirements. Specifically, an industrial noise emitter, such as a substation, that resides within a
residential district is required to meet 61 dBA daytime and 51 dBA nighttime noise levels on residential
receptors.
To assess the existing sound environment in the vicinity of the proposed substation, UI commissioned a
noise survey that was conducted in March, 2015. For the baseline noise survey, noise measurements
were recorded at the boundaries of the existing Mix Avenue facility.
Daytime sound levels measured at the Site during the ambient survey ranged from 40 to 50 dBA along
the northern property boundary and from 43 to 52 dBA along the southern property boundary. It should
be noted that the measured sound levels include the acoustical contribution of traffic and other nonsubstation noise sources. During early morning hours when non-substation noise sources had subsided,
the boundary sound levels were measured at the lowest levels (40 dBA northern boundary and 43 dBA
southern boundary) and more closely represents the sound level associated with the existing substation.
The calculated sound levels due solely to the substation expansion equipment alone is expected to reach
36 dBA along the northern boundary and 33 dBA along the southern boundary. By adding the measured
levels to the predicted levels associated with the new equipment to be installed at the Site, future
ambient sound levels and potential increases can be calculated. The result of this calculation indicates
that the potential increase to the ambient sound levels due to the substation expansion ranges from 0 to 1
dBA with the overall predicted ambient sound levels to be within the Town of Hamden’s daytime and
nighttime noise ordinance requirements.

C.7.

CONNECTICUT NATURAL DIVERSITY DATABASE

Based on a review of the CT DEEP Natural Diversity Database for listed species the Project does not
fall in or within a ¼ mile of an NDDB listed species area.

C.8.

CULTURAL REVIEW AND STUDY

In May of 2015 UI retained Heritage Consultants Inc. to perform a thorough Cultural Resource
Review/Study of the proposed project. The study was conducted using the Connecticut State Historic
Preservation Office and the National Register of Historic Places. This correspondence can be viewed in
Attachment E.
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D.

CONSTRUCTION

D.1.

OVERVIEW OF CONSTRUCTION

UI will construct the project in several stages, some overlapping in time. Certain work activities and
sequences may vary, based on factors such as site-specific conditions, the final Project design, the
availability of transmission line outages and regulatory approval requirements.

D.2.

CONSTRUCTION PROCEDURES

The Project will be constructed in accordance with UI specifications, established industry, Best
Management Practices and any conditions of the decision issued by the Connecticut Siting Council
(“Council”).

D.2.1. Pre-construction activities include the following:
•
•

Survey and stake the property lines, ROW boundaries, and proposed structure locations.
Install erosion and sedimentation control measures

D.2.2. Construction activities include the following:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Mobilize field construction,
Install temporary fence
Install foundation and temporary 1610 line terminal structure,
Prepare site for development (cut, fill, grading),
Excavate and install foundations, conduits, ground grid,
Install stormwater retention and drainage,
Install new equipment
Install associated bus, control cable, protection and control relays, etc.,
String and sag OPGW,
Tie in 1610 line to new terminal structure,
Remove temporary T-line structure,
Commission new equipment,
Install asphalt drive access,
Complete site restoration activities,
Remove temporary erosion and sedimentation control measures after site stabilization has
been achieved, and
No blasting will be required for construction. Excavating and grading will be performed as
needed to level the substation site for installation of the new equipment.

Construction equipment such as pickup trucks, bucket trucks, front loaders, reel trailers, bulldozers,
wood chippers, cranes, forklifts, side booms and dump trucks are anticipated to be involved in the
overhead transmission lines within the existing ROW.
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D.3.

CONSTRUCTION SCHEDULE

The construction and testing of the new equipment are expected to occur over a nine to ten month period
commencing in March 2016 and ending with a projected in-service date of December, 2016. In general,
construction hours will be scheduled from 7:00 AM to 5:00 PM, Monday through Friday, although
certain critical tasks will require extended work hours. Site preparation, including grading and
installation of foundations, will take place during the initial three months of construction and will
involve the use of earth-moving equipment and construction vehicles. The installation and testing of
substation equipment will take approximately seven months.
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E.

ELECTRIC AND MAGNETIC FIELDS

UI retained Exponent, Incorporated (“Exponent”) to model the EMF levels associated with the
installation of the new capacitor bank and reactor at Mix Avenue Substation. Exponent modeled EMF
levels associated with the existing and proposed configurations of the Mix Avenue Substation and
existing 115 kV transmission lines utilizing two methods:
a) Three-dimensional modeling of magnetic fields, accounting for the arrangement of buswork,
transmission-line interconnections, and other equipment inside the substation fence;
b) Two-dimensional modeling of electric and magnetic fields, accounting for the conductors of the
existing transmission lines.
Magnetic field levels were calculated for peak loading conditions anticipated in 2017, as well as average
loading conditions anticipated in 2022. In addition, electric and magnetic field measurements were
recorded outside the existing perimeter of the substation.
The modeling shows that at most locations, the calculated magnetic field levels decrease or remain
unchanged with the addition of the new equipment. This result is due to (1) the decrease loading of the
115 kV transmission lines terminating at the Mix Avenue Substation when the new equipment is in
service, and (2) the loading of transformers and distribution feeders at the substation in pre- and postinstallation conditions remain essentially unchanged.
On the south side of the expanded substation perimeter, the magnetic field increases in the vicinity of
proposed buswork and a proposed circuit breaker. Under average-load conditions, the calculated
magnetic field levels increase from approximately 3.3 mG (pre-Project) to 18.3 mG (post-Project) at the
new substation fence. This elevation in Project-related fields decreases below 0.5 mG at a location 50
feet south of the expanded perimeter. Under peak-load conditions, the calculated magnetic field
increases from approximately 3.4 mG (pre-Project) to 21.4 mG (post-Project) at the south edge of the
expanded substation perimeter. Again, this elevation in Project-related magnetic fields persists for
approximately 50 feet, moving south from the new fence.
Project-related changes in the load on the existing transmission lines result in a small decrease in the
calculated magnetic field at other locations. The most pronounced decrease in the calculated magneticfield levels is encountered near the northern edge of the existing ROW, with a decrease of approximate 4
mG under average- and peak-load conditions. Near dwellings in the surrounding neighborhoods,
calculated magnetic fields remain the same or decrease slightly (0.1-0.2 mG) with operation of the new
equipment.
The highest calculated electric field modeled outside the substation fence is 1.57 kV/m, beneath the
conductors of the existing overhead 115-kV transmission line. The electric fields from transmission-line
sources will not change significantly with operation of the Project, since the voltage of the line is not
increased and the only change in the configuration of overhead 115-kV conductors will be made at the
terminal span into the Site.
The figure below illustrates the calculated magnetic field profiles around the proposed fence line at Mix
Avenue Substation for average load conditions in the year 2022. The profile begins at the northeast
corner of the substation and proceeds clockwise along the east, south, west and north sides of the yard.
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Figure X-1
Calculated magnetic field profiles around proposed fence line at the Mix Avenue
Substation for average load conditions in the year 2022.
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F.

MUNICIPAL AND COMMUNITY OUTREACH

As a part of the Project planning process, UI has corresponded and coordinated with the municipality
and the property abutters. On March 27, 2015, UI representatives met with Mayor Scott Jackson and
Daniel Kops, Assistant Town Planner to discuss the proposed modifications to the Mix Avenue
Substation. Subsequently, on April 14, 2015, UI received a letter of endorsement for the Project from
Mayor Jackson. In preparation for the filing, and due to the extraordinary number of abutters to the Mix
Avenue property, close to 280 invitations were sent to abutting property owners, and posters were
delivered to apartment complexes, advising our neighbors of an Open House to be held at Hamden
Middle School on May 26, 2015. UI also ran an advertisement in the Post Chronicle newspaper on May
13, 2015 and May 20, 2015, two weeks prior to the event. In addition, a sign was posted by UI on the
lawn of the substation property as well. An invitation from UI was extended to then interim Mayor
Pascarella, copying Daniel Kops, for the Open House. Ultimately, there were only nine attendees at the
event. Efforts are currently being made to meet with the new Mayor of Hamden in order to review the
project, discuss public outreach efforts, and obtain an endorsement.
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G.

CONCLUSION

Based on the foregoing, UI respectfully submits that the Project will not have a substantial adverse
environmental effect and, therefore, does not require a Certificate of Environmental Compatibility and
Public Need pursuant to Conn. Gen. Stat. § 16-50k(a).
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Attachment B
Fuss & O’Neill – Wetland Technical Memo and Figure

MEMORANDUM
TO:

Shawn Crosbie

FROM:

William Heiple, PE, LEP

DATE:

August 21, 2015

RE:

Mix Ave. Substation Wetland Delineation

Shawn,
I am writing at the request of Yan Lachowicz of UI regarding the absence of wetlands at the Mix Ave.
Substation site. Based on the detailed wetland delineation of the site and adjacent right of way
conducted in 2013 by Fuss & O’Neill wetland scientists registered with the Society of Soil Scientists of
Southern New England, there are no wetlands on the Mix Ave. site. The nearest wetlands are located
approximately 580 feet to the west of the substation, in the right of way. The attached figure shows the
proximity.
Please let us know if you or Yan require any additional information.
c: Yan Lachowicz
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Attachment D
SHPO Letter and Cultural Review and Study

INTEGRATED HISTORIC PRESERVATION PLANNING

April 14, 2015
Shawn C. Crosbie
The United Illuminating Company
180 Marsh Hill Road
Orange, Connecticut 06477
RE:

Cultural Resources Review of the Proposed Expansion of a United Illuminating Substation
Located 690 Mix Avenue in Hamden, Connecticut

Mr. Crosbie:
Heritage Consultants, LLC, is pleased to have this opportunity to provide United Illuminating with the
following archeological assessment of the proposed expansion to an existing electrical substation located
at 690 Mix Avenue in Hamden, Connecticut (Figure 1). The existing substation will increase in size and it
will be expanded to the west. The current project entailed completion of an existing conditions cultural
resources summary based on the examination of GIS data obtained from the Connecticut State Historic
Preservation Office, as well as historical data, aerial photographs, and topographic quadrangles
maintained by Heritage Consultants, LLC. This investigation did not consider the effects of the proposed
construction upon built resources, and it is based upon project location information provided to Heritage
Consultants, LLC by United Illuminating. The objectives of this study were to gather and present data
regarding previously identified cultural resources situated within the vicinity of the existing substation
and to investigate the proposed project parcel in terms of its natural and historical characteristics so that
the need for completing additional cultural resources investigations could be evaluated.
Figures 2 and 3, historic maps from 1852 and 1867, respectively, show that although there were roads and
residences in the project region by the mid to late nineteenth century, the area surrounding the existing
substation remained rural in character, and the centers of population were located to the east and south of
the Area of Potential Effect (APE). Figures 2 and 3 also show that this portion of Hamden was
characterized by several small streams and hilly terrain, especially within the project parcel. The economy
of this portion of Connecticut at that time was focused on a mixture of commerce, agriculture, and local
industry. As seen in Figure 4, an aerial image dating from 1934, agricultural pursuits comprised the bulk
of the activities in the immediate vicinity of the proposed project parcel. Figure 4 clearly shows that this
area was used as an orchard during the early twentieth century. Figure 5, an aerial image captured in
1951, clearly shows that agriculture remained the dominant economic pursuit in this portion of Hamden
well into the twentieth century. Figure 6, an aerial image recorded in 1965, shows that the proposed
project region had undergone some changes, most notably a large build out of commercial and large
residential areas to the east and north of the existing substation. Additional industrial facilities were
constructed to the east of the substation location, and a large number of apartment complexes and
residences surrounded the Mix Avenue Substation by 1990 (Figure 7). Finally, Figures 8 and 9, aerial
image captured in 2004 and 2014, respectively, show the APE in its essentially modern state. The
footprint of the existing substation and its proximity to the industrial and residential complexes remains
P.O. Box 310249  Newington, Connecticut 06131
Phone (860) 667-3001  Fax (860) 667-3008
Email: info@heritage-consultants.com

Shawn Crosbie
April 14, 2015
Page 2

unchanged from the 1990s. Overall, this portion of Hamden has been well developed and as a result little
unaltered land remains in the area.
In addition, a review of previously recorded cultural resources on file with the Connecticut State Historic
Preservation Office revealed that while no previously identified archaeological sites exist within the APE
(Figure 10), a single National Register of Historic Places property, Hamden High School, is situated
within 0.8 km (0.5 mi) of the proposed substation expansion area (Figure 11). Hamden High School was
completed in 1935; thus Criterion A of 36 CFR 60.4 [a-d]) is applicable to this structure. With help from
federal work-relief funds, Hamden was able to provide a modern comprehensive high school that would
serve the needs of its children for decades to come. The high school is also significant architecturally: it is
a large and elaborately detailed example of the Colonial Revival style of architecture, making it
significant under Criterion C of 36 CFR 60.4 [a-d]). As is typical of that style, it draws upon early
America’s most formal architectural elements, including a red-brick exterior, pedimented center bay,
entry fanlights, and tower. The building was designed by Roy W. Foote, one of New Haven’s leading
architects in the early twentieth century. Finally, Hamden High School is significant as it relates to the
history of American art: its murals exemplify the realistic paintings of historical themes that characterized
New Deal public art projects. This National Register of Historic Places property is located well away
from the expansion areas and will not be impacted by construction.
Pedestrian survey of the proposed substation expansion area was completed by representatives of
Heritage Consultants, LLC on April 13, 2015. As seen in Photos 1 through 12 below, the substation area
and the proposed expansion area have been impacted in the past by cutting, filling, grading, tree clearing,
and trash dumping. In addition, the proposed expansion area to the west of the existing substation
footprint contains soils that have been classified as Urban Land Complex. These soils have been
mechanically manipulated in the past and no longer retain the potential to yield intact archaeological
deposits. Given the lack of previously identified cultural resources in the area, the highly developed
nature of the region, and the presence of disturbed soils throughout the proposed project parcel, it is the
professional opinion of Heritage Consultants, LLC that the substation area and its immediate
surroundings, retain little possibility, if any, to yield intact cultural deposits. As a result, no additional
archaeological research is recommended prior to expansion of the existing substation facilities.
If you have any questions regarding this Technical Memorandum, or if we may be of additional assistance
with this or any other projects you may have, please do not hesitate to call us at 860-667-3001 or email us
info@heritage-consultants.com. We are at your service.
Sincerely,

David R. George, M.A., R.P.A.

P.O. Box 310249  Newington, Connecticut 06131
Phone (860) 667-3001  Fax (860) 667-3008
Email: info@heritage-consultants.com

Figure 1.

Excerpt from recent USGS topographic quadrangle map depicting the substation location
in Hamden, Connecticut.

Figure 2.

Excerpt from a 1852 historic map depicting the substation in Hamden, Connecticut.

Figure 3.

Excerpt from an 1867 historic map depicting the substation in Hamden, Connecticut.

Figure 4.

Excerpt from a 1934 aerial image depicting the substation in Hamden, Connecticut.

Figure 5.

Excerpt from a 1951 aerial image depicting the substation in Hamden, Connecticut.

Figure 6.

Excerpt from a 1965 aerial image depicting the substation in Hamden, Connecticut.

Figure 7.

Excerpt from a 1990 aerial image depicting the substation in Hamden, Connecticut.

Figure 8.

Excerpt from a 2004 aerial image depicting the substation in Hamden, Connecticut.

Figure 9.

Excerpt from a 2014 aerial image depicting the substation in Hamden, Connecticut.

Figure 10.

Digital map depicting the locations of previously recorded archaeological sites in the
vicinity of the substation in Hamden, Connecticut.

Figure 11.

Digital map depicting the locations of previously recorded National Register of Historic
Places properties in the vicinity of the substation in Hamden, Connecticut.
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Aerial view of the Mix Avenue substation in Hamden, Connecticut depicting the location
and direction of each the following photographs.

Photo 1.

Overview photo of the existing Mix Avenue Substation facing southwest.

Photo 2.

Overview photo of the existing Mix Avenue Substation facing northwest.

Photo 3.

Overview photo of the area to the west of the Mix Avenue Substation facing north.

Photo 4.

Overview photo of the area to the west of the Mix Avenue Substation facing south.

Photo 5.

Overview photo of the area to the north of the Mix Avenue Substation facing east.

Photo 6.

Overview photo of the area to the west of the Mix Avenue Substation facing southwest.

Photo 7.

Overview photo of the area to the west of the Mix Avenue Substation facing east (note
moderate slopes in this area).

Photo 8.

Overview photo of the area to the west of the Mix Avenue Substation facing south (note
that this area has been disturbed in the past).

Photo 9.

Overview photo of the area to the west of the Mix Avenue Substation facing west (note
that this area contains moderate slopes).

Photo 10.

Overview photo of the area to the west of the Mix Avenue Substation facing north (note
disturbed areas and debris in this area).

Photo 11.

Overview photo of the area to the west of the Mix Avenue Substation facing northwest
(note slopes in this area).

Photo 12.

Overview photo of the area to the south of the Mix Avenue Substation facing east.
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Notice
At the request of The United Illuminating Company, Exponent modeled the electric and
magnetic field associated with the addition of 115-kV capacitor banks at the Mix Avenue
Substation in Hamden, Connecticut. This report summarizes work performed to date and
presents the findings resulting from that work. In the analysis, we have relied on geometry,
material data, usage conditions, specifications, and various other types of information provided
by the client. The United Illuminating Company has confirmed to Exponent that the summary
of data provided to Exponent contained herein is not subject to Critical Energy Infrastructure
Information restrictions. We cannot verify the correctness of this input data, and rely on the
client for the data’s accuracy. Although Exponent has exercised usual and customary care in the
conduct of this analysis, the responsibility for the design and operation of the project remains
fully with the client.
The findings presented herein are made to a reasonable degree of engineering and scientific
certainty. Exponent reserves the right to supplement this report and to expand or modify
opinions based on review of additional material as it becomes available, through any additional
work, or review of additional work performed by others.
The scope of services performed during this investigation may not adequately address the needs
of other users of this report, and any re-use of this report or its findings, conclusions, or
recommendations presented herein are at the sole risk of the user. The opinions and comments
formulated during this assessment are based on observations and information available at the
time of the investigation. No guarantee or warranty as to future life or performance of any
reviewed condition is expressed or implied.
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Executive Summary
The United Illuminating Company proposes installation of two 115-kilovolt (kV) capacitor
banks and one three-phase reactor to the Mix Avenue Substation in Hamden, Connecticut (the
Project). The new equipment will be connected to the terminal of the existing 115-kV overhead
transmission line that exits the substation to the west and proceeds along the adjoining right-ofway (ROW). To accommodate the new equipment, the substation will expand approximately
170 feet west on the existing ROW.
The effect of the new equipment on existing magnetic-field levels was evaluated by modeling
magnetic fields for pre- and post-Project conditions. For the pre-Project conditions, the loading
was calculated for the in-service year of 2017 – and later in 2022 – but without the effect of the
proposed substation equipment on the transmission system. Pre-project magnetic fields were
also measured around the substation on June 30, 2015. The post-Project condition uses loadings
calculated in the same years but with the Project in operation, and includes magnetic-field
contributions from new equipment. In each condition, two load cases were studied,
corresponding to 2022 annual average load and 2017 annual peak load.
The modeling shows that at most locations, the calculated magnetic field levels decrease or
remain unchanged with operation of the Project. This result is due to (1) the decreased loading
of 115-kV transmission lines terminating at the Mix Avenue Substation when the Project is in
service; and (2) the loading of transformers and distribution feeders at the substation in pre- and
post-Project conditions are essentially unchanged.
On the south side of the expanded substation perimeter, the magnetic field increases in the
vicinity of proposed buswork and a proposed circuit breaker. Under average-load conditions,
the calculated magnetic field levels increase from approximately 3.3 milligauss (mG) (preProject) to 18.3 mG (post-Project) at the new substation fence. This elevation in Project-related
fields decreases below 0.5 mG at a location 50 feet south of the expanded perimeter. Under
peak-load conditions, the calculated magnetic field increases from approximately 3.4 mG (preProject) to 21.4 mG (post-Project) at the south edge of the expanded substation perimeter.
Again, this elevation in Project-related magnetic fields persists for approximately 50 feet,
moving south from the new fence.
Project-related changes in the load on the existing transmission lines result in a small decrease
in the calculated magnetic field at other locations. The most pronounced decrease in the
calculated magnetic-field levels is encountered near the northern edge of the existing ROW,
with a decrease of approximate 4 mG under average- and peak-load conditions. Near dwellings
in the surrounding neighborhoods, calculated magnetic fields remain the same or decrease
slightly (0.1-0.2 mG) with operation of the Project.
The highest calculated electric field modeled outside the substation fence is 1.57 kilovolts per
meter, beneath the conductors of the existing overhead 115-kV transmission line. The electric
fields from transmission-line sources will not change significantly with operation of the Project,
8
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since the voltage of the line is not increased and the only change in the configuration of
overhead 115-kV conductors will be made at the terminal span into the Mix Avenue Substation.
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Existing and Proposed Configurations
The Southwest Connecticut Transmission Planning Study has indicated that under certain
dispatch and line-out contingency scenarios, low voltages and overloads can occur in the Mix
Avenue – Sackett corridor. To mitigate these conditions, United Illuminating (UI) proposes to
install two 115-kilovolt (kV) capacitor banks and one three-phase reactor at the Mix Avenue
Substation located at 690 Mix Avenue in Hamden, Connecticut. The substation will expand
west on the existing right-of-way (ROW) to accommodate the new equipment. See Figure 1.
As shown in the single-line diagram in Figure 2, two 115-kV circuits terminate at the Mix
Avenue Substation:



an overhead 115-kV circuit between the Mix Avenue Substation and Glen Lake
Junction; and
an underground 115-kV circuit between the Sackett Substation in North Haven and the
Mix Avenue Substation.

A tie breaker is connected between the terminal buses of the underground and overhead circuits.
The new equipment to be installed within the substation perimeter includes:





two 20 MVAR three-phase capacitor banks having an ungrounded wye configuration;
one 115-kV gas circuit breaker connecting both capacitor banks to the terminal bus of
the overhead transmission line;
three Reactors (0.4 Ohm/phase) for each capacitor bank; and
one 123 kV 7.5 Ohm three-phase reactor in series with the overhead line termination.

As shown in Figure 1, an existing dead-end structure and the existing termination structure of
the overhead transmission line will be removed. A proposed termination structure will be
constructed in the expanded substation perimeter to connect the overhead circuit to the new
series reactor and bypass the disconnect switch.
The existing major substation yard equipment includes two 30/40/50 MVA station power
transformers (A and B); one modular substation with a 24/32/40 MVA transformer (MixPDS);
and additional disconnect switches, surge arrestors, circuit switchers, potential transformers,
current transformers, and station service transformers. Low voltage 13.8 kV distribution feeders
are terminated in the modular substation and switchgear and control enclosure, and proceed east
from the substation to Mix Avenue.
The site is surrounded by residential neighborhoods. The nearest existing equipment is
approximately 130 feet away from the closest multi-family dwelling to the north.
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Figure 1.

Plan view of the proposed expansion of the Mix Avenue Substation.
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Figure 2.

Diagram of the 115-kV transmission system showing the proposed capacitor
banks connected to the overhead terminal bus.
The reference direction of current flow on the underground and overhead
transmission lines is depicted, indicating a transfer of power from the Sackett
Substation west to Glen Lake Junction. “A”, “B”, and “MixPDS” refer to
substation transformers, “M” shows motorized disconnects, and “c/s” are circuit
switchers.

In addition to calculations of magnetic field around the proposed fence of the Mix Avenue
Substation, Exponent calculated the magnetic field along seven profiles perpendicular to the
existing substation fence, directed outward onto adjoining property as shown in the listing
below.
Profile 1 starts at the existing substation fence nearest substation transformer MixPDS, and
proceeds north.
Profile 2 runs north from a point 15 feet west of the northeast corner of the substation
yard.
Profile 3 runs west from a point 15 feet south of the northeast corner of the substation
yard, near the entrance gate.
Profile 4 begins at the middle of the existing control enclosure and proceeds east,
perpendicular to Mix Avenue.
Profile 5 begins south of Transformer A and proceeds south onto adjoining property.
Profile 6 runs south from the southern edge of the expanded substation perimeter, near the
new buswork and capacitor circuit breaker.
Profile 7 begins near the new overhead termination structure, and proceeds north from the
northern edge of the expanded substation perimeter.
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Figure 3.

Plan view of the proposed Mix Avenue Substation, showing the proposed
substation fence and the location of calculated profiles.

Profiles 8 and 9, shown in Figure 3, characterize the magnetic field at transects perpendicular to
the route of the overhead and underground 115-kV transmission lines that terminate at the Mix
Avenue Substation. Profile 8 models the electric and magnetic fields at a mid-span location of
the existing overhead circuit, west of the substation on the existing ROW. Structure dimensions
for the overhead circuit at tangent locations are shown on the left side of Figure 4. In addition,
Figure 4 shows the dimensions of the existing dead-end structure immediately west of the
existing substation fence, as well as the dimensions of the proposed line termination structure
within the new fence. In Profile 8, the modeled height of the phase conductors above ground is
25 feet. To account for an elevated ridge west of the existing perimeter of the Mix Avenue
Substation, the dead-end structure of the existing overhead circuit was modeled with an
additional height of 12 feet.
13
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Profile 9 runs along Mix Avenue on the street side of the substation property.1 Profile 9 crosses
above the existing 115-kV underground transmission circuit, as well above existing 13.8-kV
distribution circuits that exit east from the substation.
Figure 5 shows 11 additional reporting points where the magnetic field was calculated in the
surrounding neighborhood. As described in greater detail below, magnetic-field levels at these
reporting locations were measured on June 30, 2015. Table 5 in the Results section, below,
provides a summary of measured values, as well as calculated values before and after operation
of the Project.

Figure 4.

1

Profile view of overhead structures: a) typical existing tangent structure of the
115-kV overhead circuit connecting to the Mix Avenue Substation; b) dead-end
structure of the 115-kV overhead circuit, approximately 50 feet west of the
existing substation perimeter; and c) the proposed termination structure of the
115-kV overhead circuit within the Mix Avenue Substation. View facing west.

Property throughout this report refers to the parcel on which the Mix Avenue Substation is located. See Figure 1.
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Figure 5.

Expanded fence enclosing the Mix Avenue Substation in relation to the
existing ROW and buildings in the vicinity of the Project.
The existing overhead circuit extends west from the substation along an
existing 200-foot ROW.
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Methods
Measurements
In order to characterize electric and magnetic field (EMF) levels for the existing configuration
of the Mix Avenue Substation, magnetic and electric fields were measured outside the existing
substation fence on June 30, 2015. The measurements were taken at a height of 1 meter (3.28
feet) above ground in accordance with the standard methods for measuring near power lines
(IEEE Std. 644-1994a). Both electric and magnetic fields were expressed as the total field
computed as the resultant of field vectors measured along vertical, transverse, and longitudinal
axes.2 The electric field was measured in units of kilovolts per meter (kV/m) with a single-axis
field sensor and meter manufactured by Enertech Consultants. The magnetic field was
measured in units of mG by orthogonally-mounted sensing coils whose output was logged by a
digital recording meter (EMDEX II) manufactured by Enertech Consultants. These instruments
meet the Institute of Electrical and Electronics Engineers (IEEE) instrumentation standard for
obtaining accurate field measurements at power line frequencies (IEEE Std.1308-1994b). The
meters were calibrated by the manufacturer by methods like those described in IEEE Std. 6441994a.
Magnetic fields from these underground sources were measured on the northeast perimeter of
the substation near the switchgear and control enclosure, as described in the Results section
below.
Measurements shown in Profile 8 in the Results section were collected at spans of the overhead
circuit near Paradise Avenue, west of the region shown in Figure 3. This site was chosen for
even grade and absence of vegetation, and was selected to be representative of the midspan
location in Profile 8.

Magnetic Field Modeling
Exponent modeled EMF levels associated with the existing and proposed configurations of the
Mix Avenue Substation and the existing 115-kV transmission lines using two methods:
(1) Three-dimensional modeling of magnetic fields, accounting for the arrangement of
buswork, transmission-line interconnections, and other equipment inside the substation
fence;
(2) Two-dimensional modeling of both electric fields and magnetic fields, accounting only
for the conductors of the existing transmission lines.

2

Measurements along the vertical, transverse, and longitudinal axes were recorded as root-mean-square
magnitudes. Root mean square refers to the common mathematical method of defining the effective voltage,
current, or field of an alternating current system.
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Magnetic-field levels were calculated for peak loading conditions anticipated in 2017, as well as
average loading conditions anticipated in 2022. In addition EMF measurements were recorded
outside the existing perimeter of the substation.
Substation modeling

Magnetic fields along the fence perimeter of the Mix Avenue Substation and along
perpendicular profiles 1-9 were modeled using SUBCALC. SUBCALC, which is part of the
Enertech EMF Workbench Suite, models the magnetic fields in and around substation
equipment, accounting for the three-dimensional arrangement of breakers, transformers,
reactors, capacitors, buswork, and transmission lines.
Two SUBCALC models were constructed using the substation plan and profile data, and
accounting for grade south the proposed substation internal fence-line perimeter. The inputs to
the program include data regarding voltage, current flow, circuit phasing, and conductor
configurations, which were provided by UI.
The first SUBCALC model calculated magnetic fields for the existing configuration of the Mix
Avenue Substation (Figure 6). The second SUBCALC model includes the proposed capacitors,
reactors, breakers or buswork on the west side of the expanded substation perimeter (Figure 7).
The average-load conditions in 2022 and peak-load conditions in 2017 were used to calculate
magnetic fields for both models, as discussed further below. Based on these two models,
changes in the calculated magnetic fields associated with the operation of the Project are
provided in the Results section, below.
Along each profile and perimeter, magnetic-field levels were calculated at 1 meter (3.28 feet)
above ground as the root mean square value of the field in accordance with IEEE Std. C95.3.12010 and IEEE Std. 644-1994. Calculated magnetic-field levels are reported as resultant
quantities in units of mG.3

3

The resultant magnetic field is the Euclidian norm (square root of the sum of the squares) of the component
magnetic-field vectors calculated along vertical, transverse, and longitudinal axes.
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Figure 6. Overview of the three-dimensional SUBCALC model used to calculate magnetic
fields for the existing configuration of the Mix Avenue Substation.
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Figure 7. Overview of the three-dimensional SUBCALC model used to calculate magnetic
fields for the proposed configuration of the Mix Avenue Substation.
Transmission line modeling

Project-related changes in EMF west of the proposed site were found to reflect loading changes
in and out of Mix Avenue, therefore two-dimensional computational models of EMF on
transects perpendicular to the overhead 115-kV circuit (Profile 8) also were constructed. The
magnetic and electric fields on Profile 8 were calculated using computer algorithms developed
by the Bonneville Power Administration (BPA), an agency of the U.S. Department of Energy
(BPA, 1991). These algorithms have been shown to accurately predict EMF levels measured
near transmission lines. The magnetic- and electric-field levels in Profile 8 were calculated at
1 meter (3.28 feet) above ground as the root mean square value of the field in accordance with
IEEE Std. C95.3.1-2010 and IEEE Std. 644-1994. The conductors were assumed to be located
on flat terrain and at uniform height for the entire distance between structures. Balanced
currents were modeled on all three phase conductors. As with SUBCALC, the inputs to the
BPA algorithm are data regarding voltage, current flow, phasing, and conductor configurations,
and were provided by UI.
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Loading
UI Transmission Planning provided the pre- and post-Project loadings for the 115-kV
transmission lines and transformers involved in the Mix Avenue 115-kV Capacitor Bank &
Series Reactor project. UI selected dispatches in such a way as to cause the maximum current
flows on the two transmission-line sources into Mix Avenue. The current flows used for
modeling are summarized in a table available from Exponent upon a request consistent with
Critical Energy Infrastructure Information restrictions.
UI is required by the Connecticut Citing Council’s (CSC) 2014 Electric and Magnetic Best
Management Practices to provide line loadings for “pre and post project conditions under 1)
peak load level at the time of the application filing and 2) at the projected seasonal maximum
24-hour average load level anticipated within five years” of operational in service date. As
provided by UI transmission planning, the term “seasonal maximum 24-hour average” load
level was replaced by the term “average daily peak.” In this report, “average load” refers to this
case.
For peak load analysis, UI modeled the system to reflect the topology of New England’s
transmission system in the year (including projects with in-service date of December 2017 or
earlier). This included both Mix Avenue capacitors and series reactor to be in-service for the
peak load analysis. In addition, the 2022 study year was used to measure the average daily peak
load levels to satisfy the CSC requirement for obtaining EMF data within a five year horizon.
The average daily peak load cases simulated a shoulder load scenario, and therefore one of the
two capacitor banks was assumed off-line. In order to determine the scenario with the highest
line loadings, generation dispatches were chosen that caused the highest projected flows.
Sensitivity A was selected for the average-load case, and Sensitivity C was selected for the
peak-load case.
In the average loading conditions provided by UI Transmission Planning for this report, power
is transferred from the Sackett Substation north through the Mix Avenue Substation. Passthrough load enters the Mix Avenue Substation on the existing underground transmission line,
and passes through the tie breaker to the overhead line terminal. In the peak-load conditions,
the direction of power flow reverses on the overhead circuit. In this condition, power enters the
Mix Avenue Substation through both the overhead and underground 115-kV circuits.
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Results and Discussion
Figure 8 depicts the calculated and measured magnetic-field levels along the existing fence line
of the Mix Avenue Substation. The magnetic field was modeled for average-load conditions in
2022, with only existing equipment in service. The calculated profile begins at the northeast
corner of the substation, and proceeds clockwise around the site when viewed from above. The
x-axis of Figure 8 is labeled with the cumulative distance along the fence. The highest
calculated magnetic field is beneath the conductors of the overhead circuit where they pass
above the existing perimeter of the substation. Figure 8 also depicts the magnetic field
measured along the same path. The measured magnetic fields are lower than the calculated
values beneath the conductors of the overhead transmission circuit, and above the conductors of
the underground transmission circuit. This observation corresponds to the lower loading of
these 115-kV transmission lines at the time of the measurements, which were approximately
40% percent lower for the overhead circuit than the loading assumed for modeling the magnetic
field, and approximately 70% lower for the underground circuit.
Figure 9 depicts the calculated magnetic-field levels around the proposed fence line enclosing
the Mix Avenue Substation on the property for average-load conditions in 2022 with one
capacitor bank in service. The x-axis of Figure 9 is labeled with the cumulative distance along
the proposed fence line, starting in the northeast corner and proceeding clockwise. Comparing
the results for the existing and proposed configurations of the Mix Avenue Substation,
calculated magnetic fields are within 2 mG at the east side of the substation yard. The effect of
the new capacitor bank and ancillary equipment is discernible on south side of the expanded
substation perimeter, where the calculated magnetic field levels increase from approximately 3.3
mG (pre-Project) to 18.3 mG (post-Project) at the new substation fence. The calculated
magnetic fields decrease at the northern edge of the expanded substation perimeter, from 45 mG
to 26 mG. This decrease results from the decreased loading of the overhead transmission line,
as well as the higher proposed conductor positions in the terminal span of the overhead circuit.
Figure 10 depicts the calculated magnetic-field levels on the same path as Figure 9, but for
peak-load conditions in 2017. Comparing the results for the existing and proposed
configurations, Figure 10 shows a higher calculated magnetic field on the south side of the
substation. At this location, the calculated magnetic field increases from 3.4 mG (pre-Project)
to 21.4 mG (post-Project).
Figures 11-17 depict the calculated magnetic-field levels along perpendicular Profiles 1-7 for
average-load conditions in 2022. Table 1 summarizes calculated magnetic-field levels from
these profiles at several distances beyond the substation fence. Comparing the existing and
proposed results at the proposed internal fence-line perimeter, calculated magnetic fields remain
nearly the same or slightly decrease at most locations in Profiles 1-4 and Profile 7. Near the
south side the substation (Profiles 5 and 6), the calculated magnetic field is higher in the postProject condition compared to the pre-Project condition. This elevation in Project-related fields
decreases below 0.5 mG at a location 50 feet south of the expanded perimeter. Under peak-load
conditions, the elevation in Project-related magnetic fields again persists for approximately 50
feet, moving south from the new fence.
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Table 2 summarizes calculated magnetic-field levels for Profiles 1-7 under peak-load
conditions. In Profiles 1-4 and Profile 7, the calculated magnetic fields remain nearly the same,
and increase by no more than 0.3 mG at distances of 100 feet or more from the substation
perimeter.
Figure 18 and Figure 19 depict the calculated magnetic-field levels along Profiles 8 and 9,
accounting for transmission- and distribution-line sources at these locations. Calculated
magnetic fields are summarized in Table 3 at several locations along the Profile 8 and 9
transects of the ROW. The calculated magnetic-field levels in Profile 8 decrease slightly with
operation of the Project (approximately 15 mG under average-load conditions), corresponding
to the decrease in loading of the overhead line. At the northern edge of the existing ROW,
calculated magnetic fields decrease by approximate 4 mG under average- and peak-load
conditions.
Figure 20 depicts the calculated electric field along Profile 8, which is summarized in Table 4.
The highest electric field in these sections is 1.57 kV/m, calculated beneath the conductors of
the overhead circuit. The electric fields from transmission-line sources will not change
significantly with operation of the Project, since overhead 115-kV conductors are reconfigured
only at the terminal span within the Mix Avenue Substation.
Figure 21 depicts the location of electric-field measurements recorded on February 26, 2017.
Measured electric-field values in three orthogonal axes are summarized in Table 6, along with
calculated resultant quantities. The highest measured electric field (0.67 kV/m) was recorded
beneath the conductors of the existing overhead Line. Away from overhead 115-kV
transmission-line conductors, measured electric fields were low, below 0.04 kV/m. The lower
measured values of the electric field are caused by shielding by the substation fence and
surrounding vegetation.
Table 5 provides a summary of magnetic fields at eleven reporting points in the surrounding
neighborhood. See Figure 5. Table 5 includes magnetic field levels measured on June 30, 2015,
as well as calculated values before and after operation of the Project. Near dwellings in the
surrounding neighborhoods, calculated magnetic fields remain the same or decrease slightly
(0.1-0.2 mG) with operation of the Project. Measured magnetic field levels at some locations in
Table 5 are higher than calculated values, due to the presence of unmodeled distribution line
sources.
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Table 1.

Summary of calculated magnetic fields (mG) for Profiles 1-7 for average load
conditions in 2022
Distance from proposed substation perimeter (ft)

Profile

Heading

1

north

2

north

3

east

4

east

5

south

6

south

7

north

Modeling condition

0

50

100

150

Pre-Project

12.5

1.1

0.4

0.2

Post-Project

12.6

0.9

0.3

0.1

Pre-Project

4.7

0.3

0.2

0.1

Post-Project

4.7

0.3

0.2

0.1

Pre-Project

7.6

4.0

3.9

0.9

Post-Project

7.6

3.8

3.7

0.7

Pre-Project

6.5

3.0

3.0

3.2

Post-Project

†6.3

2.2

2.4

2.7

Pre-Project

3.7

1.5

0.8

0.5

Post-Project

4.2

1.2

0.5

0.3

Pre-Project

1.8

1.0

0.7

0.5

Post-Project

9.5

1.5

0.6

0.3

Pre-Project

30.1

6.7

2.1

0.9

Post-Project

10.0

2.4

0.9

0.4

† This location is within the proposed control-enclosure expansion.
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Table 2.

Summary of calculated magnetic fields (mG) for Profiles 1-7 for peak load
conditions in 2017
Distance from proposed substation perimeter (ft)

Profile

Heading

1

north

2

north

3

east

4

east

5

south

6

south

7

north

Modeling condition

0

50

100

150

Pre-Project

16.3

0.8

0.5

0.3

Post-Project

17.0

1.1

0.5

0.3

Pre-Project

7.1

0.6

0.3

0.2

Post-Project

7.0

0.6

0.3

0.2

Pre-Project

11.3

4.7

4.8

0.6

Post-Project

11.2

4.8

5.0

0.7

Pre-Project

11.7

1.4

1.4

1.3

Post-Project

†10.4

1.5

1.7

1.7

Pre-Project

4.3

1.4

0.6

0.4

Post-Project

7.3

1.7

0.6

0.3

Pre-Project

1.9

1.0

0.6

0.4

Post-Project

7.8

1.1

0.5

0.3

Pre-Project

32.9

7.3

2.3

1.1

Post-Project

9.0

2.6

1.0

0.5

† This location is within the control enclosure expansion
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Table 3. Summary of calculated magnetic fields (mG) for Profiles 8 and 9
Location

Profile

Modeling condition

-50 ft
beyond
ROW edge

-ROW
edge

Max on
ROW

+ROW
edge

+50 ft
beyond
ROW edge

Pre-project, average load

0.8

1.4

48.5

11.0

3.0

Post-project, average load

0.5

0.9

32.1

6.9

2.0

Pre-project, peak load

0.9

1.6

52.9

11.9

3.3

Post-project, peak load

0.6

1.1

37.1

8.0

2.2

Pre-project, average load

0.6

0.8

25.7

0.8

0.2

Post-project, average load

0.2

0.4

26.1

0.6

0.2

Pre-project, peak load

0.3

0.4

41.0

0.7

0.2

Post-project, peak load

0.3

0.3

40.4

0.8

0.2

8

9

Table 4.

Summary of calculated electric fields (kV/m) for Profiles 8 and 9
Location

Profile
8

9†

Modeling condition

-50 ft
beyond
ROW edge

-ROW
edge

Max on
ROW

+ROW
edge

+50 ft
beyond
ROW edge

Pre-project

0.01

0.03

1.57

0.50

0.08

Post-project

0.01

0.03

1.57

0.50

0.08

Pre-project

<0.01

<0.01

<0.01

<0.01

<0.01

Post-project

<0.01

<0.01

<0.01

<0.01

<0.01

† The underground circuits at this location are not a source of electric fields above grade.
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Table 5.

Summary of calculated magnetic fields (mG) at designated structures
2017 Average Load

2017 Peak Load

Building
designator*

Measured

pre-Project

1

0.2

0.27

0.25

0.42

0.15

2

0.6

0.17

0.10

0.24

0.06

3

0.6

0.03

0.03

0.06

0.31

4

0.1

0.41

0.27

0.46

4.76

5

—

6.10

4.13

6.65

0.23

6

0.6

0.33

0.21

0.36

0.27

7

0.6

0.42

0.24

0.41

0.08

8

1.9†

0.06

0.05

0.08

0.19

9

0.4

0.39

0.31

0.13

0.06

10

0.6

0.15

0.06

0.07

0.06

11

1.2†

0.03

0.03

0.06

0.15

post-Project

† Overhead distribution conductors within 80 feet of this location.
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pre-Project

post-Project

Figure 8.

Calculated magnetic-field profiles around fence line of the Mix Avenue
Substation for average-load conditions in the year 2022.
The profile begins at the northeast corner of the substation, and proceeds
clockwise along the east, south, west, north sides of the yard.
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Figure 9.

Calculated magnetic-field profiles around proposed fence line of the Mix Avenue
Substation for average-load conditions in the year 2022.
The profile begins at the northeast corner of the substation, and proceeds
clockwise along the fence line. The highest calculated fields are beneath the
conductors of the overhead circuit where they pass above the proposed
perimeter of the substation.
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Figure 10.

Calculated magnetic-field profiles around proposed fence line of the Mix Avenue
Substation for peak-load conditions in the year 2017.
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Figure 11.

Calculated and measured magnetic-field levels along Profile 1.
The calculated magnetic-field levels are for existing and proposed configurations
of the Mix Avenue Substation under average-load conditions in 2022. Measured
magnetic fields reflect existing substation and loading on June 30, 2015.
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Figure 12.

Calculated and measured magnetic-field levels along Profile 2.
The calculated magnetic-field levels are for existing and proposed configurations
of the Mix Avenue Substation under average-load conditions in 2022. Measured
magnetic fields reflect existing substation and loading on June 30, 2015.
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Figure 13.

Calculated and measured magnetic-field levels along Profile 3.
The calculated magnetic-field levels are for existing and proposed configurations
of the Mix Avenue Substation under average-load conditions in 2022. Measured
magnetic fields reflect existing substation and loading on June 30, 2015.
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Figure 14.

Calculated and measured magnetic-field levels along Profile 4.
The calculated magnetic-field levels are for existing and proposed configurations
of the Mix Avenue Substation under average-load conditions in 2022. Measured
magnetic fields reflect existing substation and loading on June 30, 2015.
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Figure 15.

Calculated and measured magnetic-field levels along Profile 5.
The calculated magnetic-field levels are for existing and proposed configurations
of the Mix Avenue Substation under average-load conditions in 2022. Measured
magnetic fields reflect existing substation and loading on June 30, 2015.
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Figure 16.

Calculated and measured magnetic-field levels along Profile 6.
The calculated magnetic-field levels are for existing and proposed configurations
of the Mix Avenue Substation under average-load conditions in 2022. Measured
magnetic fields reflect existing substation and loading on June 30, 2015.
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Figure 17.

Calculated and measured magnetic-field levels along Profile 7.
The calculated magnetic-field levels are for existing and proposed configurations
of the Mix Avenue Substation under average-load conditions in 2022. Measured
magnetic fields reflect existing substation and loading on June 30, 2015.
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Figure 18.

Calculated magnetic-field levels along Profile 8 for average-load conditions in
2022. Measured magnetic fields reflect existing substation and loading on June
30, 2015.
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Figure 19.

Calculated magnetic-field levels along Profile 9 for average-load conditions in
2022.

38
1502597.000 - 6569

Figure 20.

Calculated electric-field levels along Profile 8. Measured electric fields reflect
existing substation on June 30, 2015.
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Figure 21.

Location of electric field-measurements.
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Table 6. Summary of measured electric fields
Electric field (kV/m)
Location
(Figure 23)

Vertical

North-South

Resultant

E1

0.021

0.01

0.01

0.03

E2

0.005

0.000

0.000

0.01

E3

0.000

0.000

0.000

0.00

E4

0.000

0.000

0.000

0.00

E5

0.000

0.000

0.000

0.00

E6

0.000

0.000

0.000

0.00

E7

0.016

0.005

0.000

0.02

E8

0.000

0.000

0.000

0.00

E9

0.000

0.000

0.000

0.00

E10

0.005

0.000

0.000

0.01

E11

0.396

0.53

0.128

0.67

41
1502597.000 - 6569

East-West

Attachment F
Noise Analysis

FINAL

MIX AVENUE SUBSTATION PROJECT
NOISE EVALUAITON

©Black & Veatch Holding Company 2015. All rights reserved.

B&V PROJECT NO. 178470

PREPARED FOR

The United Illuminating Company
21 AUGUST 2015

®

®

The United Illuminating Company | MIX AVENUE SUBSTATION PROJECT NOISE EVALUAITON

Table of Contents
Executive Summary ........................................................................................................................................ ES‐1
1.0
Introduction .......................................................................................................................................... 1‐1
2.0
Existing Acoustical Environment................................................................................................... 2‐1
2.1
Substation Operating Conditions .................................................................................................. 2‐1
2.2
Survey Procedure and Conditions ................................................................................................ 2‐1
2.3
Survey Results ....................................................................................................................................... 2‐2
2.3.1
NML1: Substation North Boundary .......................................................................... 2‐3
2.3.2
NML2: Substation South Boundary .......................................................................... 2‐4
2.4
Survey Results Summary .................................................................................................................. 2‐5
3.0
Applicable Noise Regulations ......................................................................................................... 3‐1
3.1
Town of Hamden .................................................................................................................................. 3‐1
3.2
Noise Regulation Applicability ....................................................................................................... 3‐1
3.3
Current Regulatory Complaince .................................................................................................... 3‐1
4.0
Future Substation Noise Emissions .............................................................................................. 4‐1
4.1
Project Noise Modeling ...................................................................................................................... 4‐1
Substation Equipment Specifications .......................................................................................... 4‐1
4.2
4.3
Regulatory Compliance ..................................................................................................................... 4‐2
Appendix A. Ambient Survey Test Equipment..................................................................................... A‐1
Appendix B. Ambient Survey Meteorological Conditions ................................................................ B‐1
Appendix C. Acoustical Terminology ...................................................................................................... C‐1
Appendix D. Existing Transformer Sound Levels ...............................................................................D‐1
Appendix E. Site Arrangement Drawing ................................................................................................ E‐1

LIST OF TABLES
Table 2‐1
Table 2‐2
Table 4‐1

Nosie Measurement Locations (NMLs)....................................................................................... 2‐2
Summary of Survey Results ............................................................................................................. 2‐6
Substation Equipment Sound Levels ........................................................................................... 4‐2

LIST OF FIGURES
Figure 1‐1
Figure 2‐1
Figure 4‐1

Aerial view of the Substation site and surrounding properties ....................................... 1‐1
Noise measurement locations (NMLs) ........................................................................................ 2‐2
Future Substation sound pressure levels, normal operation consistent with
summer months.................................................................................................................................... 4‐3

BLACK & VEATCH | Table of Contents

i

The United Illuminating Company | MIX AVENUE SUBSTATION PROJECT NOISE EVALUAITON

Executive Summary
The United Illuminating Company (UI) is proposing an expansion of the existing Mix Avenue
Substation located at 690 Mix Avenue, Hamden, Connecticut. The expansion will include the
installation of two (2) 20 MVAR three phase capacitor banks, one (1) three‐phase air core reactor
set, a control enclosure addition, and other non‐noise related structures.
In order to characterize the existing acoustical environment surrounding the Substation site, an
ambient sound level survey was conducted. The sound level survey was conducted at two (2)
locations selected to evaluate current regulatory compliance along the Substation boundary.
Measured ambient sound levels in the vicinity of the Substation ranged from 40 dBA to 52 dBA.
During the early morning hours when the non‐Substation noise sources had subsided, the
measured ambient sound levels along the Substation property boundary, which included
Substation noise, were as low as 40 to 45 dBA.
The Substation is subject to local regulations regarding noise emissions as specified by the Town of
Hamden. Specifically, the Town of Hamden noise level standards are based upon the zoning
designations of the emitting and receiving land and time of day. The Substation site and adjacent
properties are currently zoned residential (R5). However, in accordance with the Town of Hamden
regulations the Substation is classified as a lawfully nonconforming use within a residential zoning
district and as such the Substation related sound levels should not exceed 51 dBA along the
adjacent residential zoning boundaries. Based on the operating conditions at the time of the survey
sound level measurements conducted along the boundary indicate that the Substation is currently
compliant with the Town of Hamden noise regulations
An acoustical model was developed to predict the future Substation sound levels (i.e., after
expansion) in order to evaluate future compliance with the applicable noise regulations. The
primary noise sources associated with the future Substation that will remain are the three (3)
existing transformers. The new expansion equipment will include two (2) 20 MVAR three phase
capacitor banks, one (1) three‐phase air core reactor set, and HVAC equipment associated with the
control enclosure. The future Substation sound pressure levels along the adjacent residential
zoning boundaries will be below 51 dBA and thus will comply with noise regulations specified by
the Town of Hamden.
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1.0 Introduction
The United Illuminating Company (UI) is proposing an expansion of the existing Mix Avenue
Substation (Substation) located at 690 Mix Avenue, Hamden, Connecticut. The major existing
substation equipment includes three (3) transformers (which will remain in service) and ancillary
control enclosures. Based on available design information and drawings, the expansion will include
the installation of two (2) 20 MVAR three phase capacitor banks, one (1) three‐phase air core
reactor set, a control enclosure addition, and other non‐noise related structures. For reference an
aerial view of the existing Substation and surrounding vicinity is shown in Figure 1‐1.
In support of the Substation expansion, a project noise evaluation has been conducted to address
the following questions:






What are the current existing ambient sound levels in the vicinity of the Substation?
What noise regulations are applicable to the Substation?
Is the current Substation compliant with the applicable noise regulations?
What are the expected environmental noise emissions associated with the future Substation?
What (if any) noise mitigation measures are anticipated to be necessary for the future
Substation to support compliance with the applicable noise regulations?

Figure 1‐1

Aerial view of the Substation site and surrounding properties
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2.0 Existing Acoustical Environment
An ambient sound level survey was conducted in order to characterize the existing acoustical
environment in the area surrounding the existing Substation and to evaluate current regulatory
compliance. This section describes the results of the survey and the nature of the existing
acoustical environment.

2.1

SUBSTATION OPERATING CONDITIONS

Substation operating conditions and transformer loading fluctuates based on seasonal changes.
During the survey, the Substation operation could be characterized as normal, steady state
conditions typical of spring operation.

2.2

SURVEY PROCEDURE AND CONDITIONS

The ambient sound level survey was conducted March 30 through April 1, 2015. The survey
procedure was based on relevant portions of general industry standards including, but not limited
to, ANSI S1.13, ANSI S12.9, and ANSI S12.18. Sound level measurements were conducted using
Type 1 sound level meters that meet the requirements of ANSI S1.4. The sound level meters were
field calibrated immediately before and after each measurement period and the maximum variation
was ±0.2 dB. All equipment had been laboratory calibrated within the last 12 months. A list of the
measurement equipment utilized during the survey and copies of corresponding calibration
certificates are included in Appendix A.
During the hours of the survey, meteorological conditions were suitable for environmental noise
monitoring. Temperatures ranged from approximately 33 to 51°F and skies were generally clear.
Wind speeds were calm ranging from 0 to 1 mph. The temperature, humidity, and wind speed
trends during the hours of the ambient sound level survey are detailed in Appendix B.
In order to effectively quantify and qualify the existing daily sound levels surrounding the
Substation, the ambient survey included continuous sound level monitoring and short‐term
(attended) sound level measurements. Noise monitoring locations (NML’s) were selected to
evaluate current regulatory compliance along the Substation boundary. Geographic coordinates
and the location of each measurement are summarized in Table 2‐1 and identified on Figure 2‐1.
Several sound level metrics were used to quantify the fluctuating environmental noise. These
metrics included the L10, L50, and L90 sound levels. The L90 sound level is generally considered
representative of the residual or background sound level (i.e., without discrete noise events such as
occasional traffic, aircraft, etc.), the L50 sound level is considered the median sound level, and the L10
sound level is generally considered the intrusive sound level (i.e., with the occasional discrete
events such as traffic, aircraft, etc.). For a more detailed discussion regarding the acoustical
terminology referenced within this report please refer to Appendix C.
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Table 2‐1

Nosie Measurement Locations (NMLs)

MEASUREMENT
LOCATION

UTM COORDINATES
ZONE 18 (m E/m N)

NML1
NML2

Figure 2‐1

2.3

LOCATION DESCRIPTION

TYPE OF
MONITORING

673610 / 4582191

North Substation fence line approx. 250
feet west of Mix Ave.

Continuous and
Short‐term

673584 / 4582137

South Substation fence line approx. 250
feet west of Mix Ave.

Continuous and
Short‐term

Noise measurement locations (NMLs)

SURVEY RESULTS

Continuous sound levels were monitored at both measurement locations throughout the survey
period. Short‐term, 10‐ to 20‐minute measurements were conducted periodically at both NMLs in
order to qualify the existing overall conditions and quantify the existing spectral conditions during
various daytime and nighttime hours. The following sections detail the survey results at each
measurement location.
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2.3.1

NML1: Substation North Boundary

Sound levels were measured at NML1 to assess the existing Substation’s acoustical contribution
along the north property boundary and to evaluate the current regulatory status of the Substation.
The monitoring results are detailed in Figure 2‐2 and provide an indication of the daily sound level
trends. The background sound levels (L90) ranged from 41 dBA to 50 dBA during the daytime hours
(7:00 AM to 9:00 PM) and 40 dBA to 50 dBA during the nighttime hours (9:00 PM to 7:00 AM). The
cyclical on/off nature of the substation HVAC equipment is evident in the fluctuation of the L50
sound levels shown in Figure 2‐2.
It is important to note that the L90 sound levels represent the background conditions without the
influence of discrete events such as dogs barking, aircraft flyovers, etc. The L10 sound levels, shown
in Figure 2‐2, are generally representative of the higher sound levels that occurred during noisy
discrete events.
Short‐term sound levels were also measured at NML1 during both daytime and nighttime hours
and are shown in Figure 2‐3. The short‐term measurements are consistent with the continuous
monitoring results. Influential noise sources observed during the short‐term measurements
included traffic on Mix Avenue, air traffic, traffic into/out‐of the neighboring residential complexes,
and birds. Noise from the existing Substation transformers and HVAC equipment was audible at
this location. Additionally, a tonal characteristic from the nearby transformer was observed and
can be seen in Figure 2‐3 as a peak in the 125 Hz one‐third octave band center frequency.

Figure 2‐2

NML1 continuous monitoring results (10 min measurement interval).
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Figure 2‐3

2.3.2

NML1 short‐term measurement results (L90)

NML2: Substation South Boundary

Sound levels were measured at NML2 to assess the Substation’s acoustical contribution along the
southern boundary and to evaluate the current regulatory status of the facility. The 24‐hour
monitoring results are detailed in Figure 2‐4 and provide an indication of the daily sound level
trends. The background sound levels (L90) ranged from 43 dBA to 52 dBA during the daytime hours
(7:00 AM to 9:00 PM) and 45 dBA to 48 dBA during the nighttime hours (9:00 PM to 7:00 AM).
It is important to note that the L90 sound levels represent the background conditions without the
influence of discrete events such as dogs barking, aircraft flyovers, etc. The L10 sound levels, shown
in Figure 2‐4, are generally representative of the higher sound levels that occurred during noisy
discrete events.
Short‐term sound levels were also measured at NML2 during both daytime and nighttime hours
and are shown in Figure 2‐5. The short‐term measurements are consistent with the continuous
monitoring results. Influential noise sources observed during the short‐term measurements
included traffic on Mix Avenue, air traffic, traffic into/out‐of the neighboring residential complexes,
insects, and birds. Noise from the Substation transformers was audible at this location.
Additionally, a tonal characteristic from the Substation transformers was observed and can be seen
in Figure 2‐5 as a peak in the 125 Hz one‐third octave band center frequency.
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Figure 2‐4

NML2 continuous monitoring results (10 min measurement interval).

Figure 2‐5

NML2 short‐term measurement results (L90)

2.4

SURVEY RESULTS SUMMARY

As summarized in Table 2‐2, the existing ambient sound levels in the vicinity of the Substation
ranged from 40 dBA to 52 dBA at the two survey locations. In general, the existing ambient
conditions are influenced by traffic on Mix Avenue, air traffic, traffic into/out‐of the neighboring
residential complexes, insects, birds, and noise from existing Substation transformers and HVAC
equipment.
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Table 2‐2

Summary of Survey Results

LOCATION

RANGE OF DAYTIME
BACKGROUND SOUND
LEVELS (10 min L90), dBA

RANGE OF NIGHTTIME
BACKGROUND SOUND
LEVELS (10 min L90), dBA

NML1

41 to 50

40 to 50

Traffic on Mix Avenue, air
traffic, traffic into/out‐of the
neighboring residential
complexes, birds, and
Substation transformers and
HVAC equipment

NML2

43 to 52

45 to 48

Traffic on Mix Avenue, air
traffic, traffic into/out‐of the
neighboring residential
complexes, insects, birds,
and Substation transformers
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3.0 Applicable Noise Regulations
Regulations, standards, and guidelines related to environmental noise emissions were investigated
and reviewed to determine applicability to the Substation. The following sections summarize the
Town of Hamden noise regulations and evaluates Substations the current regulatory status.

3.1

TOWN OF HAMDEN

The Town of Hamden identifies noise level standards in Chapter 101 of the Town Code of
Ordinances (http://www.amlegal.com/hamden_ct/, effective July 1, 2013). The Town of Hamden
noise level standards are specified for the zoning designations of the emitting and receiving land
and time of day. For parcels with a use that is lawfully nonconforming to the designated zoning
district regulations, the noise emission limits are based upon the district for the nonconforming use.
Referencing the Town of Hamden zoning map dated July 13, 2014 (http://www.hamden.com) the
Substation site and adjacent properties are currently zoned residential (R5). Since the Substation
can be classified as a lawfully nonconforming use within a residential zoning district, the Substation
property will be classified based on the nonconforming use, which aligns with a manufacturing
zoning district. For reference, daytime hours are defined as the hours between 7:00 AM to 9:00 PM
Monday through Saturday and 8:00 AM to 9:00 PM on Sundays. Based upon these zoning
designations and the noise level standards in specified in Chapter 101 of the Town Code of
Ordinances, the noise limits and corresponding zone boundaries adjacent to the Substation are
shown in Figure 3‐1.

3.2 NOISE REGULATION APPLICABILITY
Since the Substation operates during both daytime and nighttime hours, it will need to comply with
the more restrictive nighttime limit. Therefore, Substation related sound levels should not exceed
51 dBA along the adjacent residential zoning boundaries shown in Figure 3‐1.

3.3

CURRENT REGULATORY COMPLAINCE

As previously discussed, sound level measurements conducted along the boundary locations to the
north (NML1) and south (NML2) were conducted to assess the Substation’s acoustical contribution
and to evaluate the current regulatory status of the facility. During the early morning hours when
non‐Substation noise sources such as traffic had subsided, the measured ambient sound levels,
which included Substation noise, were as low as 40 dBA and 45 dBA at NML1 and NML2,
respectively. Therefore, based on the operating conditions at the time of the survey the existing
Substation can be deemed compliant with the Town of Hamden noise regulations.
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Figure 3‐1

Substation noise limits per the Town of Hamden
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4.0 Future Substation Noise Emissions
The environmental noise emissions from the future Substation (after expansion) have been
predicted in order to evaluate compliance with the applicable noise regulations. This section
discusses noise emissions solely from the Substation and considers equipment currently installed
that will remain in service and new equipment associated with the Substation expansion. The
Substation noise emissions are based on existing transformer sound levels provided by the
manufacturer (Appendix D) and the site arrangement drawing provided by the substation design
team (Appendix E).

4.1

PROJECT NOISE MODELING

The environmental noise emissions associated with the Substation have been modeled using noise
prediction software (DataKustik Cadna/A version 4.5.151), which implements the calculation
methodologies specified in ISO 9613. The model simulated the outdoor propagation of sound from
each noise source and accounted for sound wave divergence, atmospheric and ground sound
absorption, and sound shielding due to interceding barriers, buildings, and terrain. A database was
developed which specified the location, and octave‐band sound levels of each noise source. A
receptor grid was specified which covered the entire area of interest. The sound pressure levels
within the receptor grid were calculated based on the octave‐band sound level contribution of each
noise source. Finally, a noise contour plot was produced based on the overall sound pressure levels
within the receptor grid, including at specific receptor locations.
To account for increased transformer sound levels associated with peak loading conditions,
modeling was based on normal operation consistent with Summer months which included noise
contributions from the transformer cooling fans. The Substation noise model did not consider any
abnormal or upset operating conditions. Various structures associated with the Substation were
included in the model to account for their shielding effect.

4.2

SUBSTATION EQUIPMENT SPECIFICATIONS

The primary noise sources associated with the future Substation will be the three (3) existing
transformers. New equipment to be installed as part of the Substation expansion will include two
(2) 20 MVAR three phase capacitor banks, one (1) three‐phase air core reactor set, and HVAC
equipment associated with the control enclosure addition. Existing and expansion equipment
sound levels used to develop the acoustical model are shown in Table 4‐1 and are based on
manufacturer submitted data and in‐house and empirical data from similar equipment.
Please note that any deviations from the current site arrangement, the assumed equipment
specifications, or the acoustical design elements outlined herein, may affect the overall Substation
noise emissions and thus the modeling results presented below. If such design or specification
changes occur, the Substation noise emissions should be re‐evaluated to determine the impacts of
the proposed design change.
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Table 4‐1

Substation Equipment Sound Levels

EQUIPMENT

QTY

EQUIPMENT SOUND LEVELS

BASIS

GE Power Transformer
(existing)

1

68 dBA per IEEE C57.12.90 9 (FOA, fans operation)

GE Power

Pennsylvania Power
Transformer (existing)

1

68 dBA per IEEE C57.12.90 9 (FOA, fans operation)

Pennsylvania
Power/ In‐house1

Magnetek Power
Transformer (existing)

1

65 dBA per IEEE C57.12.90 9 (FOA, fans operation)

Magnetek Power

20 MVAR Three Phase
Capacitor Bank

2

56 dBA at 3 ft

In‐house1

Three Phase Air Core
Reactor

1

53 dBA at 3 ft

In‐house1

6 Ton HVAC Unit

2

75 dBA at 3 ft

In‐house1

Notes:

1. In‐house data is based on a combination of measured data of similar substation installations and
information received from past equipment suppliers.

4.3

REGULATORY COMPLIANCE

The calculated octave‐band sound pressure levels associated with the future Substation are
presented in Figure 4‐1. It is important to note that the calculated noise emissions only include
noise from the Substation and are exclusive of any other sound sources, including background
noise. As shown, the future Substation sound pressure levels along the adjacent residential zoning
boundaries are below 51 dBA and thus comply with the noise regulations specified by the Town of
Hamden.
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Figure 4‐1

Future Substation sound pressure levels, normal operation consistent with summer
months.

BLACK & VEATCH | Future Substation Noise Emissions

4‐3

The United Illuminating Company | MIX AVENUE SUBSTATION PROJECT NOISE EVALUAITON

Appendix A. Ambient Survey Test Equipment
Table A‐1

Ambient Survey Test Equipment

MODEL

SERIAL NUMBER

LAST CALIBRATION DATE

Rion Model NL‐52

00410018

28 October 2014

Rion Model NL‐52

01232541

16 July 2014

Rion Model NL‐32

00630458

16 July 2014

CEL 177 Acoustic Calibrator

558038

15 July 2014
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2:40 PM
3:35 PM
4:30 PM
5:27 PM
6:25 PM
7:15 PM
8:10 PM
9:05 PM
10:00 PM
10:55 PM
11:50 PM
12:45 AM
1:40 AM
2:35 AM
3:30 AM
4:27 AM
5:25 AM
6:15 AM
7:10 AM
8:05 AM
9:00 AM
9:55 AM
10:50 AM
11:45 AM
12:40 PM
1:35 PM
2:30 PM
3:26 PM
4:25 PM
5:15 PM
6:10 PM
7:05 PM
8:00 PM
8:55 PM
9:50 PM
10:45 PM
11:40 PM
12:35 AM
1:30 AM
2:27 AM
3:25 AM
4:15 AM
5:10 AM
6:05 AM
7:00 AM
7:55 AM
8:50 AM
9:45 AM
10:40 AM
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Appendix B. Ambient Survey Meteorological Conditions
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Appendix C.

Acoustical Terminology

SOUND ENERGY
Sound is generated by the propagation of energy in the form of pressure waves. Being a wave
phenomenon, sound is characterized by amplitude (sound level) and frequency (pitch). Sound
amplitude is measured in decibels, dB. The decibel is the logarithmic ratio of a sound pressure to a
reference sound pressure. Typically, 0 dB corresponds to the threshold of human hearing. A 3 dB
change in a continuous broadband noise is generally considered "just barely perceptible" to the
average listener. A 5 dB change is generally considered "clearly noticeable" and a 10 dB change is
generally considered a doubling (or halving) of the apparent loudness (Bies and C.H. Hansen,
Engineering Noise Control, 2009). For reference, the sound pressure levels and subjective loudness
associated with common noise sources are shown in Table C‐1.
Frequency is measured in hertz, Hz (cycles per second). Most sound sources (except those with
pure tones) contain sound energy over a wide range of frequencies. In order to analyze sound
energy over the range of frequencies, the sound energy is typically divided into sections called
octave bands. Octave bands are identified by their center frequencies including 31.5, 63, 125, 250,
500 1000, 2000, 4000, and 8000 Hz. For more detailed analyses, narrow bands such as ⅓‐octave
bands or 1/12‐octave bands are employed. The sum of the sound energy in all of the octave bands
for a source represents the overall sound level of the source.
The normal human ear can hear frequencies ranging from 20 Hz to 20,000 Hz. At typical sound
pressure levels, the human ear is more sensitive to sounds in the middle and high frequencies
(1,000 to 8,000 Hz) than sounds in the low frequencies. Various weighting networks have been
developed to simulate the frequency response of the human ear. The A‐weighting network was
developed to simulate the frequency response of the human ear to sounds at typical environmental
levels. The A‐weighting network emphasizes sounds in the middle to high frequencies and de‐
emphasizes sounds in the low frequencies. Most sound level instruments can apply these weighting
networks automatically. Any sound level to which the A‐weighting network has been applied is
expressed in A‐weighted decibels, dBA. To characterize sound that contains relatively more low
frequency energy—and to approximate the ear’s response to relatively high sound levels—the
C‐weighting network was developed. C‐weighting places more equal emphasis on low and high
frequencies relative to A‐weighting. Any sound level to which the C‐weighting network has been
applied is expressed in C‐weighted decibels, dBC.

SOUND LEVEL METRICS
Noise in the environment is constantly fluctuating, such as when a car drives by, a dog barks, or a
plane passes overhead. Therefore, noise metrics have been developed to quantify fluctuating
environmental noise levels. These metrics include the equivalent‐continuous sound level and the
exceedance sound levels.
The equivalent‐continuous sound level, Leq, is used to represent the equivalent sound pressure level
over a specified time period. The Leq metric is the sound level of a steady‐state sound that has the
same (equivalent) total energy as the time‐varying sound of interest, taken over a specified time
period and covering a specified set of conditions. Thus, Leq is a single‐value level that expresses the
time‐averaged total energy of a widely varying or fluctuating sound level.
The exceedance sound level, Lx, is the sound level exceeded “x” percent of the sampling period and
is referred to as a statistical sound level. The most common Lx values are L90, L50, and L10. L90 is the
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sound level exceeded 90 percent of the sampling period. The L90 sound level represents the sound
level without the influence of loud, transient noise sources and is therefore often referred to as the
residual or background sound level (ANSI S12.9, Quantities and Procedures for Description and
Measurement of Environmental Sound, 2003). The L50 sound level is the sound level exceeded 50
percent of the sampling period or the median sound level. The L10 sound level is the sound level
exceeded 10 percent of the sampling period. The L10 sound level represents the occasional louder
noises and is often referred to as the intrusive sound level. As previously discussed, the L90
environmental sound level typically represents the background (residual) sound level.
The variation between the L90, L50, and L10 sound levels can provide an indication of the variability
of the acoustical environment. If the acoustical environment is perfectly steady, all values are
identical. A large variation between the values indicates the environment experiences highly
fluctuating sound levels. For instance, measurements near a roadway with frequent passing
vehicles may cause a large variation in the statistical sound levels.

TYPICAL COMMUNITY SOUND LEVELS
Typical background (residual) sound levels in various types of communities are outlined in Table C‐
2 for reference. However, it is important to remember that each community is unique with regard
to the sources of noise that contribute to the background sound levels.

HUMAN RESPONSE TO SOUND
Human response to sound is highly individualized. Annoyance is the most common issue regarding
community noise. The percentage of people claiming to be annoyed by noise will generally increase
as environmental sound levels increase. However, many other factors will also influence people’s
response to noise. These factors can include the character of the noise, the variability of the sound
level, the presence of tones or impulses, and the time of day of the occurrence. Additionally, non‐
acoustical factors, such as the person’s opinion of the noise source, the ability to adapt to the noise,
the attitude towards the noise and those associated with it, and the predictability of the noise can
also influence people’s response. Response to noise varies widely from one person to another and
with any particular noise, individual responses will range from “highly annoyed” to “not annoyed”.
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Table C‐1

Typical Sound Pressure Levels Associated with Common Noise Sources

SOUND PRESSURE
LEVEL, dBA

SUBJECTIVE
EVALUATION

COMMON OUTDOOR
ENVIRONMENT OR SOURCE

COMMON INDOOR
ENVIRONMENT OR SOURCE

140

Deafening

Jet aircraft at 75 ft

130

Threshold of pain

Jet aircraft during takeoff at a
distance of 300 ft

120

Threshold of
feeling

Elevated Train

Hard rock band

110

Extremely loud

Jet flyover at 1000 ft

Inside propeller plane

100

Very loud

Power mower, motorcycle at
25 ft, auto horn at 10 ft

90

Very loud

Propeller plane flyover at
1000 ft, noisy urban street

Full symphony or band, food
blender, noisy factory

80

Moderately loud

Diesel truck (40 mph) at 50 ft

Inside auto at high speed,
garbage disposal, dishwasher

70

Loud

B‐757 cabin during flight

Close conversation, vacuum
cleaner, electric typewriter

60

Moderate

Air‐conditioner condenser at
15 ft, near highway traffic

General office

50

Quiet

40

Quiet

Farm field with light breeze,
birdcalls

Soft stereo music in
residence

30

Very quiet

Quiet residential
neighborhood

Bedroom, average residence
(without TV and stereo)

20

Just audible

10

Threshold of
hearing

Private office

Human breathing

0
Source: Adapted by Black & Veatch from Architectural Acoustics, by David M. Egan (1988) and Architectural
Graphic Standards, by Ramsey and Sleeper (1994.
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Table C‐2

Typical Daytime Background Sound Levels in Various Types of Communities

TYPE OF COMMUNITY

TYPICAL DAYTIME BACKGROUND
SOUND PRESSURE LEVEL, dBA

Very Quiet Rural Areas

31 to 35

Quiet Suburban Residential

36 to 40

Normal Suburban Residential

41 to 45

Urban Residential

46 to 50

Noisy Urban Residential

51 to 55

Very Noisy Urban Residential

56 to 60

Adjacent Freeway or Major Airport

n/a

Source: Adapted by Black & Veatch from Community Noise, by the U.S. Environmental Protection Agency,
(December 1971).
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Appendix D. Existing Transformer Sound Levels
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Appendix E.

Site Arrangement Drawing
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Attachment G
Visibility Analysis

PROPOSED FACILITY MODIFICATIONS
MIX AVENUE SUBSTATION
HAMDEN, CONNECTICUT

Prepared for:
The United Illuminating Company
180 Marsh Hill Road
Orange CT 06477

Prepared by:
All-Points Technology Corporation, P.C.
3 Saddlebrook Drive
Killingworth, CT 06419

AUGUST 2015

Project Introduction
The United Illuminating Company (“UIC”) proposes to modify an existing electrical Substation at
690 Mix Avenue in Hamden, Connecticut (the “Site”). The Project requires expansion of the
existing Substation yard and includes the installation of new electrical equipment and other
infrastructure, including:








Two (2) 115-kV 20 MVAR capacitor banks;
One (1) 7.5-Ohm series reactor;
One (1) new 115-kV gas circuit breaker;
Three (3) 115 kV-circuit switchers;
Buswork;
Lightning masts; and
Expansion of the existing control enclosure.

In addition, two (2) wooden, H-frame transmission line support structures will be replaced with new
steel monopoles.
At the request of UIC, All-Points Technology Corporation, P.C. (“APT”) prepared this Visibility
Analysis to evaluate potential views associated with the proposed Substation from locations within
one (1) mile of the Site (the “Study Area”).

Site Description and Setting
The

2.8+ acre Site is currently developed with the existing Mix Avenue Substation, originally
constructed in 1970. The Site is located in a residential (R-3) zone and is bounded by Mix Avenue
to the east, residential properties to the north and south, and maintained ROW to the west. Land
use within the Site vicinity consists of a mix of commercial and residential development; the Wilbur
Cross Highway (State Route 15) transportation corridor and Mill River extend generally north to
south through the eastern portion of the Study Area.
Topography within the Study Area is generally characterized as rolling terrain, however the
immediate area surrounding the Site is relatively level. Ground elevations range from approximately
40 feet AMSL to 700 feet AMSL within the Study Area.

Methodology
APT used the combination of a predictive computer model and in-field analysis to evaluate the
visibility associated with the proposed facility on both a quantitative and qualitative basis. The
predictive model provides a measurable assessment of potential visibility throughout the entire
Study Area including private properties and other areas inaccessible for direct observations. The infield analyses included a reconnaissance of publicly-accessible locations within the Study Area to
record existing conditions, verify results of the model, inventory visible and nonvisible locations
associated with the existing Substation, and provide photographic documentation. A description of
the procedures used in the analysis is provided below.

1

Computer Modeling
To conduct this assessment, a predictive computer model was developed specifically for this project
using TerrSet, an image analysis program developed by Clark Labs at Clark University, to provide
an estimation of potential visibility throughout the Study Area. The predictive model incorporates
Project- and Study Area-specific data, including the site location, its ground elevation and the
proposed facility component heights, as well as the surrounding topography, existing vegetation,
and structures (which are the primary features that can block direct lines of sight).
Information used in the model included lidar1-based digital elevation data and customized land use
data layers developed specifically for this analysis. Lidar is a remote-sensing technology that
develops elevation data in meters by measuring the time it takes for laser light to return from the
surface to the instrument’s sensors. The varying reflectivity of objects also means that the returns
can be classified based on the characteristics of the reflected light, normally into categories such as
“bare earth,” “vegetation,” “road,” or “building.” The system is also designed to capture many
more data points than older radar-based systems. Thus, lidar-based digital elevation models
(“DEM”s) have a much finer resolution and can also identify the different features of the landscape
at the time that it was captured.
Viewshed analysis using lidar data provide a much more detailed view of the potential obstacles
(especially trees and buildings), and therefore the viewshed modeling produces results with many
smaller areas of visibility than those produced by using radar-based DEMs. Its precision makes
lidar a superior source of data, but at present it is only available for limited areas of the state. The
viewshed results are also checked against the most current aerial photographs in case significant
changes (a new housing development, for example) have occurred since the time the lidar data
was captured.
The lidar-based DEM created for this analysis represents topographic information for the state of
Connecticut that was derived through the spatial interpolation of airborne lidar-based data collected
in the years 2007 through 2012 and has a horizontal resolution of approximately two (2) feet. In
addition, multiple land use data layers were created from the Natural Resources Conservation
Service (through the USDA) aerial photography (1-meter resolution, flown in 2012) using the image
processing tools. Terrset develops light reflective classes defined by statistical analysis of individual
pixels, which are then grouped based on common reflective values such that distinctions can be
made automatically between deciduous and coniferous tree species, as well as grassland,
impervious surface areas, surface water and other distinct land use features.
With these data inputs, the model was then queried to: determine where at least the top of the
proposed lightning masts might be seen from any point(s) within the Study Area; and, similarly,
where portions of the lower ground equipment might be visible. The results of the analysis are
intended to provide a representation of those areas where portions of the facility may potentially
1

Lidar (a word invented to mean “light radar”) may also be referred to as LiDAR, an acronym for Light Detection and
Ranging. It is a technology that utilized lasers to determine the distance to an object or surface. Lidar is similar to radar,
but incorporates laser pulses rather than sound waves. It measures the time delay between transmission and reflection of
the laser pulse.

2

be visible to the human eye without the aid of magnification, based on a viewer eye-height of five
(5) feet above the ground and the combination of intervening topography, trees and other
vegetation, and structures. The modified facility however may not necessarily be visible from all
locations within those areas identified by the predictive model. It is important to note that the
computer model cannot account for mass density, the height, diameter and branching variability of
the trees, or the degradation of views that occur with distance. In addition, each point – or pixel represents about one square meter in area, and thus is not predicting visibility from all viewpoints
through all possible obstacles. Although large portions of the predicted viewshed may theoretically
offer visibility of the facility, because of these unavoidable limitations the quality of those views
may not be sufficient for the human eye to recognize the tower or discriminate it from other
surrounding objects. Visibility also varies seasonally with increased, albeit obstructed, views
occurring during “leaf-off” conditions. Beyond the density of woodlands found within the given
Study Area, each individual tree has its own unique trunk, pole timber and branching pattern
characteristics that provide varying degrees of screening in leafless conditions which cannot be
precisely modeled.
Once the data layers were entered, image processing tools were applied and overlaid onto USGS
topographic base maps and aerial photographs to achieve an estimate of locations where the
modified ffacility componentsmight be visible.

In-Field Activities
To supplement and substantiate the results of the computer modeling efforts, APT completed infield verification activities consisting of vehicular and pedestrian reconnaissance and photodocumentation. Information obtained from the field reconnaissance was subsequently incorporated
into the computer model to refine the visibility map.

Field Reconnaissance
APT visited the Site and conducted field reconnaissance on April 24, 2015 and August 21, 2015.
These events included both a pedestrian reconnaissance of the immediate Site vicinity and a driveby inspection of the local and State roads within the Study Area. Those locations where
infrastructure associated with the existing Substation could be seen were inventoried. Visual
observations from the reconnaissance were also used to evaluate the results of the preliminary
visibility mapping and assess any potential discrepancies in the initial modeling.

Photographic Documentation
During the field reconnaissance, APT photo-documented conditions from areas surrounding the
existing Substation and Project area. Photographs were obtained from several vantage points to
document the view towards the Site. At each photo location, the geographic coordinates of the
camera’s position were logged using global positioning system (“GPS”) equipment technology.

3

Photographic renderings of the proposed Substation expansion and modifications were generated
to portray scaled representations of those portions of the facility that would be visible upon
completion.
Photographs were taken with a Canon EOS 6D digital camera body and Canon EF 24 to 105
millimeter (“mm”) zoom lens, with the lens set to 50 mm.
“The lens that most closely approximates the view of the unaided human
eye is known as the normal focal-length lens. For the 35 mm camera
format, which gives a 24x36 mm image, the normal focal length is about 50
mm.2"

Photographs and Renderings
Photographic renderings were generated to portray scaled representations of those portions of the
modified Substation that would be visible from nearby locations. Photographs and renderings are
provided in the attachment to this report. Using field data, site plan information and 3-dimension
(3D) modeling software, spatially referenced models of the site area and Substation were
generated and merged. The geographic coordinates obtained in the field for the photograph
locations were incorporated into the model to produce virtual camera positions within the spatial 3D
model. Photo renderings were then created using a combination of images generated in the 3D
model and photo-rendering software programs.
For presentation purposes in this report, the photographs are produced in an approximate 7” by
10.5” format. When viewing in this format size, we believe it is important to provide the largest
representational image while maintaining an accurate relation of sizes between objects within the
frame of the photograph.

Visibility Analysis Results
The results of our analysis are graphically displayed on the View Shed Maps provided in the
attachment to this report. The visual character of the modified Substation will not detrimentally
affect the overall visual character of the Site. In general, year-round views of the Substation and
associated structures would be limited to a modest geographic footprint surrounding the Site by the
combination of the relatively short heights of the infrastructure and the intervening development
and existing vegetation.
The tallest structures proposed for the Project are the lightning masts (55 feet
replacement transmission structures (60 feet tall). The tops of these structures may
year-round above the trees from some locations within a total area of approximately
primarily within 0.25 mile in all directions of the Site. To the south, views could extend a
2

Warren, Bruce. Photography, West Publishing Company, Eagan, MN, c. 1993, (page 70).
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tall) and
be visible
22 acres;
bit farther

but beyond this distance they would not be prominent because of intervening structures and
vegetation. Seasonally, when the leaves are off the trees, views may extend to some locations
over an additional 5± acres. The proposed new structures would create views that are similar to
what is seen today.
The primary portions of the modified Substation are lower structures extending upwards of
approximately 26 feet above the ground. Existing vegetation surrounding the Substation Site
would obscure large portions of the Substation, even when the leaves are on the deciduous trees.
The proposed expansion and modifications will not significantly change the views of the Site
beyond the immediate area surrounding the facility. Year-round views may be achieved from
locations within an area of approximately four (4) acres; seasonally, views could extend to locations
within an additional two (2) acres. Views of the modified Substation may be gained from adjoining
parking lots, but with the exception of the expanded control enclosure, views from Mix Avenue will
not be much different from existing conditions.
The results of this analysis demonstrate that the proposed modifications to the Mix Avenue
Substation will not have a substantial adverse visual effect on the surrounding environment.

Limitations
The viewshed maps presented in the attachment to this report depict areas where the proposed
facility expansion may potentially be visible to the human eye without the aid of magnification
based on a viewer eye-height of five (5) feet above the ground and intervening topography. This
analysis may not necessarily account for all visible locations, as it is based on the combination of
computer modeling, incorporating 2012 aerial photographs, and in-field observations from publiclyaccessible locations. No access to private properties was provided to APT personnel. This analysis
does not claim to depict the only areas, or all locations, where visibility may occur; it is intended to
provide a representation of those areas where the facility is likely to be seen.
The simulations provide a representation of the facility under similar settings as those encountered
during the time of the reconnaissance. Views of the facility can change throughout the seasons
and the time of day, and are dependent on weather and other atmospheric conditions (e.g., haze,
fog, clouds); the location, angle and intensity of the sun; and the specific viewer location. Weather
conditions on April 24, 2015 included partly to mostly cloudy skies; on August 21, 2015, the skies
were mostly sunny. The photo-simulations presented in this report provide an accurate portrayal of
the proposed facility modifications under comparable conditions.
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NOTES
‐ Viewshed analysis conducted using Clark
University's TerrSet.
‐ Areas of potential visibility are calculated based on
facility location and heights, and Study Area
topography, structures and vegetation.
‐ Maximum heights of proposed structures are 55
and 60 feet AGL, respectively.

- Heights of forest canopy and structures are derived
from lidar data.

‐ Study area encompasses a one‐mile radius and
includes 2,010 acres of land.

Legend

DATA SOURCES
‐ Digital elevation model (DEM) derived
from 10‐foot contours obtained from
official CT DEEP and CLEAR sources.
‐ Forest areas are generated with TerrSet
(Clark University) image processing from
2012 NRCS/NAIP digital orthophotos with
1‐foot pixel resolution.
‐ Municipal Open Space, State Recreation
Areas, Trails, and Town Boundary data
obtained from CT DEEP and the towns.
Map information field verified by APT on
4/24/2015 and 8/21/2015.
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‐ Areas of potential visibility are calculated based on
facility location and heights, and Study Area
topography, structures and vegetation.
‐ Maximum heights of proposed structures are 55
and 60 feet AGL, respectively.
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- Heights of forest canopy and structures are derived
from lidar data.

‐ Study area encompasses a one‐mile radius and
includes 2,010 acres of land.

Legend

DATA SOURCES
‐ Digital elevation model (DEM) derived
from 10‐foot contours obtained from
official CT DEEP and CLEAR sources.
‐ Forest areas are generated with TerrSet
(Clark University) image processing from
2012 NRCS/NAIP digital orthophotos with
1‐foot pixel resolution.
‐ Municipal Open Space, State Recreation
Areas, Trails, and Town Boundary data
obtained from CT DEEP and the towns.
Map information field verified by APT on
4/24/2015 and 8/21/2015.
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Attachment H
Letters from City Officials

Attachment I
Signed Notice Letters

September 4, 2015
The Honorable Michael C. D’Agostino
State Representative – 91st Assembly
Legislative Office Building
300 Capitol Avenue
Hartford, CT 06106-1591

Dear Representative D’Agostino:
The United Illuminating Company (“UI”) has filed a Petition for Declaratory Ruling
(“Petition”) with the Connecticut Siting Council (“Council”) for a determination that no
Certificate of Environmental Compatibility and Public Need is required for the proposed
modifications to UI’s Mix Avenue Substation Project. The project will include the
installation of two 115 kV 20 MVAR capacitor banks and one 7.5 Ohm series reactor at
the facility.
A copy of the petition is enclosed for your information. Should you wish to comment or
express concerns about the Project, please do so by sending the comments/concerns to:
Attorney Melanie Bachman
Acting Executive Director/Staff Attorney
Connecticut Siting Council
Ten Franklin Square
New Britain, CT 06051
Email: siting.council@ct.gov
Please do not hesitate to also contact Samantha Marone at 203-499-3824 if you have any
questions regarding the Petition or the proposed work. You may also feel free to view
information on our Projects at https://theplanahead.uinet.com.
Sincerely,

Richard J. Reed
VP Engineering & Project Excellence
Enclosures

September 4, 2015
The Honorable Robyn A. Porter
State Representative – 94th Assembly
Legislative Office Building
300 Capitol Avenue
Hartford, CT 06106-1591

Dear Representative Porter:
The United Illuminating Company (“UI”) has filed a Petition for Declaratory Ruling
(“Petition”) with the Connecticut Siting Council (“Council”) for a determination that no
Certificate of Environmental Compatibility and Public Need is required for the proposed
modifications to UI’s Mix Avenue Substation Project. The project will include the
installation of two 115 kV 20 MVAR capacitor banks and one 7.5 Ohm series reactor at
the facility.
A copy of the petition is enclosed for your information. Should you wish to comment or
express concerns about the Project, please do so by sending the comments/concerns to:
Attorney Melanie Bachman
Acting Executive Director/Staff Attorney
Connecticut Siting Council
Ten Franklin Square
New Britain, CT 06051
Email: siting.council@ct.gov
Please do not hesitate to also contact Samantha Marone at 203-499-3824 if you have any
questions regarding the Petition or the proposed work. You may also feel free to view
information on our Projects at https://theplanahead.uinet.com.
Sincerely,

Richard J. Reed
VP Engineering & Project Excellence
Enclosures

September 4, 2015
The Honorable J. Brendan Sharkey
State Representative – 88th Assembly
Legislative Office Building
300 Capitol Avenue
Hartford, CT 06106-1591

Dear Representative Sharkey:
The United Illuminating Company (“UI”) has filed a Petition for Declaratory Ruling
(“Petition”) with the Connecticut Siting Council (“Council”) for a determination that no
Certificate of Environmental Compatibility and Public Need is required for the proposed
modifications to UI’s Mix Avenue Substation Project. The project will include the
installation of two 115 kV 20 MVAR capacitor banks and one 7.5 Ohm series reactor at
the facility.
A copy of the petition is enclosed for your information. Should you wish to comment or
express concerns about the Project, please do so by sending the comments/concerns to:
Attorney Melanie Bachman
Acting Executive Director/Staff Attorney
Connecticut Siting Council
Ten Franklin Square
New Britain, CT 06051
Email: siting.council@ct.gov
Please do not hesitate to also contact Samantha Marone at 203-499-3824 if you have any
questions regarding the Petition or the proposed work. You may also feel free to view
information on our Projects at https://theplanahead.uinet.com.
Sincerely,

Richard J. Reed
VP Engineering & Project Excellence
Enclosures

September 4, 2015
The Honorable Joe Crisco
State Senator – 17th District
Legislative Office Building
300 Capitol Avenue
Hartford, CT 06106-1591

Dear Senator Crisco:
The United Illuminating Company (“UI”) has filed a Petition for Declaratory Ruling
(“Petition”) with the Connecticut Siting Council (“Council”) for a determination that no
Certificate of Environmental Compatibility and Public Need is required for the proposed
modifications to UI’s Mix Avenue Substation Project. The project will include the
installation of two 115 kV 20 MVAR capacitor banks and one 7.5 Ohm series reactor at
the facility.
A copy of the petition is enclosed for your information. Should you wish to comment or
express concerns about the Project, please do so by sending the comments/concerns to:
Attorney Melanie Bachman
Acting Executive Director/Staff Attorney
Connecticut Siting Council
Ten Franklin Square
New Britain, CT 06051
Email: siting.council@ct.gov
Please do not hesitate to also contact Samantha Marone at 203-499-3824 if you have any
questions regarding the Petition or the proposed work. You may also feel free to view
information on our Projects at https://theplanahead.uinet.com.
Sincerely,

Richard J. Reed
VP Engineering & Project Excellence
Enclosures

September 4, 2015
The Honorable Martin M. Looney
State Senator – 11th District
Legislative Office Building
300 Capitol Avenue
Hartford, CT 06106-1591
Dear Senator Looney:

The United Illuminating Company (“UI”) has filed a Petition for Declaratory Ruling
(“Petition”) with the Connecticut Siting Council (“Council”) for a determination that no
Certificate of Environmental Compatibility and Public Need is required for the proposed
modifications to UI’s Mix Avenue Substation Project. The project will include the
installation of two 115 kV 20 MVAR capacitor banks and one 7.5 Ohm series reactor at
the facility.
A copy of the petition is enclosed for your information. Should you wish to comment or
express concerns about the Project, please do so by sending the comments/concerns to:
Attorney Melanie Bachman
Acting Executive Director/Staff Attorney
Connecticut Siting Council
Ten Franklin Square
New Britain, CT 06051
Email: siting.council@ct.gov
Please do not hesitate to also contact Samantha Marone at 203-499-3824 if you have any
questions regarding the Petition or the proposed work. You may also feel free to view
information on our Projects at https://theplanahead.uinet.com.
Sincerely,

Richard J. Reed
VP Engineering & Project Excellence
Enclosures
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Mix Avenue Substation adjacent properties

Owner ID Address

1

720 Mix Avenue

Parcel ID

2527-010

Owner Name

various

Mailing Address

Note

various

Condo/apartment combination separately owned units, many
owned by LLC

2

740 Mix Avenue

2527-010

various

various

Condo/apartment combination separately owned units, many
owned by LLC

3

760 Mix Avenue

2527-010

Sutton Views LLC

501 Chestnut Ridge Road
Chestnut Ridge, NY 10977

Apartments

4

1 - 151 East Gate Lane

2527-004

various

various

East Gate Condos

5

1-62 Canterbury Road

2526-008

various

various

Canterbury Condos
Broadmoor Apartments
3 buildings 83 units each

6

670 Mix Avenue

2527-008

Broadmoor 1 LLC et al

c/o Solomon Organization
92 River Road
Summit NJ 07901

7

650 Mix Avenue

2527-009

Broadmoor 1 LLC et al

same as above

Broadmoor Apartments
3 buildings 83 units each

8

725 Mix Avenue

2527-005

Desert Sands LLC

same

Apartments

9

707 Mix Avenue

2527-006

various

various

Clearview Condos
Kaye View Apartments
7 buildings with variety of
number of apartments in each

10

617 Mix Avenue

2527-014

Seramonte Associates LLC

c/o Hyperion Credit Service
Box 707 c/o R. Schwartz
Freeport NY 11520

11

609 Mix Avenue

2527-015

Seramonte Associates LLC

same as above

Kaye View Apartments
1 building

The United Illuminating Company

Annette Potasz
180 Marsh Hill Road
Orange, CT 06477

Subject

UI

A. Potasz

690 Mix Avenue

2527-007

9/4/2015

Attachment J
Open House Materials

The United Illuminating Company
180 Marsh Hill Road
Orange, CT 06477

April 28, 2015
James Pascarella, Mayor
Hamden Government Center
2750 Dixwell Avenue
Hamden, CT 06518
Dear Mayor Pascarella,
Representatives from The United Illuminating Company (UI) had met recently with Mayor Jackson as well as
Daniel Kops to discuss proposed upgrades to the Mix Avenue Substation located at 690 Mix Avenue in Hamden.
Upgrades are required in order to address potential low voltages in the Mix-Sackett corridor. The proposed
modification will result in enhanced delivery of safe and reliable power to UI’s customers located in the MixSackett corridor.
Due to the unusual number of project abutters, UI will be hosting an Open House to provide information about
the proposed project. We would like to invite you and any interested staff to join us at the Open House
scheduled for May 26th from 6-8 pm, at the Hamden Middle School located at 2623 Dixwell Avenue. Members
of UI’s Project Team will be on hand to answer any questions that you may have regarding the proposed project.
Notification of the Open House will be sent to abutters of our Mix Avenue substation, and will appear in local
newspapers. We will also post a sign at 690 Mix Avenue. I’ve enclosed a sample of the abutter notification for
your convenience. Please share this invitation with any members of your staff who wish to attend.
You may contact me at 203-499-3824 with any questions, or to set up a meeting should you wish to meet
beforehand to discuss the project. We look forward to meeting you.
Sincerely,

Samantha Marone
Public Outreach & Permitting
Cc:
Encl.

Dan Kops

WHO:
WHERE:
WHEN:
TIME:

The United Illuminating Company
Hamden Middle School, 2623 Dixwell Avenue
May 26, 2015
6 to 8 p.m.

The Southwest Connecticut Transmission Planning Study has indicated that under certain dispatch and line-out
contingency scenarios, low voltages can occur in the Mix Avenue – Sackett corridor. In order to mitigate these
low voltages, proposed upgrades to UI’s Mix Avenue Substation located at 690 Mix Avenue in Hamden, will be
submitted to the Connecticut Siting Council for approval. The proposed modifications will result in enhanced
delivery of safe and reliable power to UI’s customers located in the Mix Avenue – Sackett corridor.
Please join our Project Team at The Hamden Middle School to learn more about the Project. UI personnel will be
on hand to discuss the project, and answer any questions that you may have regarding the proposed upgrades
at the Mix Avenue Substation in Hamden.

OPEN HOUSE
SubstationInvites_7x5.indd 3

4/24/15 4:14 PM

The United Illuminating Company
c/o Amy Hicks
180 Marsh Hill Road
Orange, CT 06477

SubstationInvites_7x5.indd 4

4/24/15 4:14 PM
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Our Insights

Free Fertility
• GenderTesting
Selection

• Diagnosis & Treatment

Counseling & Wellness
Date: Tues., May• 19,
2015 • 4 pm
• Same Sex Couples
• Gestational Surrogacy
Location: 9 Washington Avenue
Hamden, CT 06518
• Egg Donation

Please register at
info@nefertility.com

Visit nefertility.com or call 203.325.3200 for a consultation

Stamford• Stamford
| Westport •| Danbury
Hamden
Hamden

WHO:
WHERE:
WHEN:
TIME:

The United Illuminating Company
Hamden Middle School, 2623 Dixwell Ave., Hamden, CT 06518
May 26, 2015
6 to 8 p.m.

The United Illuminating Company is proposing upgrades to the Mix Avenue Substation
located at 690 Mix Avenue in Hamden. The proposed modifications will result in enhanced
delivery of safe and reliable power to UI’s customers located in the area.
Please join our Project Team at The Hamden Middle School to learn more about the
Project. UI personnel will be on hand to discuss the project, and answer any questions
that you may have regarding the proposed upgrades at the Mix Avenue Substation
in Hamden.
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WEDNESDAY, MAY 20, 2015

NORTH HAVEN
Caregiver Support
Group

Historical Society to
host wedding gown
showcase

Family caregiving is
stressful. Meet with other
caregivers to get support,
advice and encouragement. VNA Community
Healthcare’s Caregiver
Support Group is free and
meets the first Monday of
the month from 10:30 to
11:30 a.m. at VNA Community Healthcare Eldercare Resource Center, 2
Broadway.
Call their Helpline at
(toll free) at 1-866-4745230 for more information on this and other
family caregiving support
groups. More information can also be found on
VNA Community Healthcare’s website: ConnecticutHomecare.org.

The North Haven Historical Society will hold
a “Wedding Gown Showcase,” displaying wedding
dresses and gowns on loan
from area residents, Sunday, May 31, 11 a.m. to 4
p.m., at the North Haven
Corinthian Masonic Lodge,
30 Church St. Dig through
your closet and take a walk
down memory lane with
a dress worn by you, your
mother or grandmother
and display it for all to see
and enjoy! If you are interested in displaying a vintage or unique gown and
would like more information, contact Mary Lou
Stamp at 203-234-8007,
Ann Clark at 203-239-9995
or Pat Buonpane at 203239-9566. Space is limited.

Camera Club changes
Animal Haven’s Giant
meeting location,
Tag Sale
dates
The North Haven Camera Club will meet in a
new location. They will
be meeting at The Hope
Christian Church community room, which features plenty of off-street
parking, a private entrance and a very large
hall. The meeting night is
also changing to the first
and third Tuesday of the
month. The Hope Christian Church is at 211 Montowese Ave. For more information visit www.
northhavencameraclub.
com.

Annual Tag Sale
Annual Tag Sale at the
North Haven Congregational Church, 28 Church
St., is set for Saturday,
May 30, 9 a.m. to 2 p.m.,
rain or shine. Spaces now
available for just $20 per
space, must provide your
own table. Great location,
high traffic area, right
across from the green in
North Haven with ample free parking. Contact
the North Haven Congregational Church 203-2395691 to reserve a spot.

WHO:
WHERE:
WHEN:
TIME:
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Reserve your spot at The
Animal Haven’s Giant Tag
Sale, May 30 (rain date May
31), 8:30 a.m. to 1 p.m., on
the North Haven Town
Green.
Space is available for $20
(non-refundable) payable in
advance. Set up is at 7:30.
Deadline to reserve space is
May 22.
Donated items will be
accepted on the day of the
sale by 8 a.m. Larger items
such as furniture must be
picked up if they do not sell.
Volunteers are needed
for clean-up at 1 p.m.
To reserve your space or
volunteer, contact chriskat32@aol.com or call 203484-9648.
All proceeds benefit the
Animal Haven.

National Active and
Retired Federal
Employees Association
The National Active and
Retired Federal Employees Association monthly
meeting will be held Monday, June 1, 1 p.m., at the
North Haven Congregational Church, 28 Church
St. All active and retired
federal workers are in-

vited to attend. A luncheon
is planned; a $5 pp charge
will be collected at the
door. Members planning
to attend are asked to contact Judy at 203-239-9234
or Joan at 203-934-0002
by May 26. NARFE is dedicated to protecting and
preserving the earned benefits of federal workers and
retirees.
For more information,
visit www.narfe.org.

Touch a Truck and Kids
Expo
Faith United Methodist Church, 81 Clintonville Road, to host a Touch
a Truck and Kids Expo on
Saturday, June 20, 10 a.m.
to 2 p.m. Bring the kids
for a fun filled day! Sit inside, touch, and take pictures with a dump truck,
fire truck, police car, ambulance, school bus and more.
Register your children
with our Amber Alert Registry truck. See snakes and
lizards sponsored by the
Hamden High School Reptile Club. Live entertainment, face painting, and
bounce house available
throughout the event. A
Kid’s activity sponsored by
Home Depot will also be
available.
Food will be available for
purchase. Admission is $5
per person or $20 per family.
Help fill a truck for the
North Haven Food Pantry and receive a free construction hat (while supplies last).
Vendor space still available. Contact Kim Bogert at
203-671-9897 if interested
in a table.
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Bank smart. Bank local. Bank well.

Invest Wisely...

1.25
18-MONTH CD

%
APY*

Available for personal and business
accounts, new money only.

Lock in this great rate today!
Visit mybankwell.com.

Adult Programs at the
Library
North Haven Library, 17
Elm St., hosts the following
adult programs:
• Wednesday, June 24, 1
to 2 p.m.: Book Chat — This
month’s book chat theme
is travel. We’ll share what
we’re reading in an informal group. Bring your
lunch if you’d like. Free
coffee and dessert is provided.
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* APY Annual Percentage Yield is 1.25% and interest rate is 1.24%. Rate effective 4/20/15 and subject to change. $1,000 minimum opening deposit to open the account and
earn APY. Rate guaranteed for the full term of the CD. Offer for new money only (money not currently held on deposit at Bankwell). Penalty for early withdrawal. Maximum
deposit of $1.1 million. Fees may reduce earnings. This offer is not available to brokers or ﬁnancial institutions. Offer may be withdrawn at any time.

The United Illuminating Company
Hamden Middle School, 2623 Dixwell Ave., Hamden, CT 06518
May 26, 2015
6 to 8 p.m.

The United Illuminating Company is proposing upgrades to the Mix Avenue Substation
located at 690 Mix Avenue in Hamden. The proposed modifications will result in enhanced
delivery of safe and reliable power to UI’s customers located in the area.
Please join our Project Team at The Hamden Middle School to learn more about the
Project. UI personnel will be on hand to discuss the project, and answer any questions
that you may have regarding the proposed upgrades at the Mix Avenue Substation
in Hamden.

OPEN HOUSE

