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Introduction
Green Mountain Power Corporation currently owns and operates a substation in the
Southern edge of the Bellows Falls Downtown. The station known as the Bridge Street

#67 Station is located on the corner of Bridge Street and Rockingham Street on I%nd that
A

is owned by National Grid. The site contains equipment and structures that are owned
'_.J

and operated by both Green Mountain Power and National Grid. This station, built in

1930°s is an open frame structure with exposed buss and several ground-mounted
transformers, reclosers and controls. The station occupies a corner type lot bounded by
the Canal (a part of the water intake structure for a near by hydroelectric station) and
Bridge Street. The site is visible from the nearby “island” (a portion of land between the
canal and the White Riveri Due to it’s prominent location in the downtown, the
municipality has designated the site as being highly desirable other uses such as a park or
open area.

Subtransmission service to the station is derived from a buss in the adjacent hydroelectric
station. See Figure #1. This station is designated at Bellows Falls No. 14. The source of
the two 6.9 Kv feeders, the 2FDR and 1FDR, is from the main US En generation station
buss. Each leaves the station via underground ducts and terminate inside the Bridge
Street Substation. While this provides a rather stiff connection to the substation, it is
detrimental to the operation of the hydroelectric station. The effect of extending these
feeders is to extend the station buss beyond the confines of the station where are exposed
to fanlts. Within the substation three transformers step down the 6.9 kv input voltage to

distribution levels. These transformers belong to National Grid. The first transformer, is

a three winding 3000 KVA transformer with an input voltage of 6.9 kv and output
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voltages of 4800/8320 volts Wye and 2400 volts Delta. The second transformer is a
3750/5250 KVA unit with 6.9 kv input voltage and 4800/8320 volts Wye output. The
third transformer is actually a bank of three transformers of rated 1000 KV A each
connected for 6.9 kv input and 2400 volts three phase output. There are backup
connections between the transformer banks to inhance the reliability of the station.

The Bridge Street Station is the source of distribution level voltages for the Bellows Falls
area. Currently the two voltages provided to the area distribution are 2400 volts, Delta
(Ckts 67H4, 67HS, and 67H8) and 4800/8320 volts Wye (Ckts 67K1), 67K11, 67K12).
There is a tap on the 67H4 circuit that connects to The Island Corporation. This circuit is
owned by National Grid and delivers electric power under the provisions of an existing
contract.

See Figure #2.

The station itself is compacted on a relatively small amount of land. Access to the site is
by a short driveway directly off Bridge Street. While most of the station can be accessed
from the drive, if is often necessary to park service vehicles on Bridge Street creating a

problem for vehicular traffic and pedestrian traffic. Internally, the station lacks the

working clearance necessary for sale operation and maintenance. Added to this is the
fact that two utilities (Green Mountain Power and National Grid) both have equipment
and interweaving buss work and the formula is present for an accident. Beyond the
potential for an accident with human injury, the station also poses a threat to the
environment. As previously mentioned, the station is located adjacent to and uphill from

the canal. The station does not have any type of oil spill containment. In the event of an




accident, it would be possible for oil to enter the canal and then ultimately the White
River.

Last but not Jeast, the visual appearance of the station is less than pleasing. While the
station may be an example of first quarter twentieth century construction, it is far cry
from the current state of the art in substation design. It is in a very visible location.
Significant amounts of daily automobile and pedestrian traffic pass the site. In its present
location not only does the station itself standout but so do the multiple distribution
circuits that extend out into the community from the station. Due to the close proximity
to the street and the canal, extensive visual screening is impractical.

Project Goals

Green Mountain Power Corporation has commissioned the firm of DuBois and King, Inc.
to perform a site study to locate acceptable alternate site(s) for the Bridge Street
Substation. In performing this study, DuBois and King, Inc. is to consider all applicable
aspects of the relocation. First of these is the ability of the selected site to hold the
substation and to interconnect with the existing electrical subtransmission system and the
existing electrical distribution system. Next, the site must be one that the construction of
a substation and the associated subtransmission and distribution lines will not adversely
impact the local environment, will be in context with the surrounding historical uses and
architectural styles in the area. The station and its lines must not impact on archeological
sites (known or suspected). The site must be accessible to heavy trucks, in particular the
Green Mountain Mobile Substation. The selected site must also conform to local zoning

and local and regional planning rules and regulations.




Project Study Approach

In order to accomplish this evaluation DuBois and King, Inc. assembled a team of
experts, both from within the firm, and supplemented by individuals outside of the firm to
review each of the various components of the study. Prior to actual on the ground
evaluations, DuBois and King, Inc. obtained mapping, zoning and planning regulations,
aerial photographs of the area and electrical one line drawing from Green Mountain
Power.

Using the resources described above, a series of concentric circles were drawn on the
acrial photos with the center located on the existing site of the Bridge Street Substation.
Open areas, locations near existing electric lines, or locations that would be ideal
regardless of present use were identified. With these sites identified, the first of several
in the field inspections of the sites would be conducted. We anticipated that some sites
would very quickly be eliminated, particularly if located where access to subtransmission
and/or distribution would be difficult.

Once suitable sites were found the entire team would then visit these sites. Each team
member would then evaluate the sites as related to their own area of expertise. The
information generated by each team member would be tabulated for each site and
displayed in a matrix format. By assigning a value 1o each criterion the matrix would
provide a guide to determining the best option for the relocation.

Project Team

Robert E. Dakin PE — Electrical Engineer and Project Manager

John Benson PE — Civil Engineer

Charlotte Brodie — Field Naturalist
Hugh Henry- Historian
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Douglas F. Frink- Archaeologist
Others who participated;
Carey Brier PE — Green Mountain Power
Joseph Rosignolli - National Grid.
Preliminary Site Selection
As previously described, a series of potential sites were located on an aerial photograph.
These sites met the basic requirements in that they were open land, appeared to be
relatively flat, presently had road access, and were within a reasonable distance from the
present station. Even using just maps however, it quickly became clear that this area is
severely restricted for choice sites. The overall search area was quickly limited by the
Connecticut River to the east and north, the densely occupied down town area of Bellows
Falls to the west, and the US En Hydro Electric Facility to the south. See Figure #3.
Within this limited area, three potential sites were identified for future study. These sites
are: 1) The Riverside Site, 2) Upper Island Station Site and, 3) Upper Island Canal Site.
The general location of the sites can be seen in Figure #4..
Each site was inspected by the team. In some instances, several trips were made to make
sure that all aspects of the site were considered. Subsequent to these field investigations
meetings were held with local officials to gain additional input with respect to each site.
These meeting proved valuable in revealing long range town plans for new construction
and revitalization efforts. All of the information gathered has been used to form the final
evaluation of each site.
Individual Site Discussion

{‘:S\iﬁﬂ;i.mverside Site

This site is located on an open and relatively flat piece of land located south west of and

below the existing National Grid generating and switchyard station. It can only be




accessed from the intersection of Bridge and Rockingham Streets via Mill Street. This
road also provides access to the lower portion of the US En Station and the National Grid
substation.

No streams or wetlands conditions were encountered. The substation will not require any
connections to municipal services. The only likely impact on water quality would be that
from a slight increase of storm water run off due to a control building. Any discharge
would be kept to a minimum by using crushed rock rather than impervious pavement for
the general area.

The location of the substation at this site is sufficiently far removed from the river’s edge
so as to have no impact on any fish or other organisms in the River. The area is in
frequent use and does not form habitat for any significant wildlife population.

The site is above the Flood Plain.

There are no Endangered Species of animals or plants in the site.

The area is adjacent to a National Historic District. Several old mill building of various
ages and conditions are located generally north of the site. Most of the building see little
activity. Owver the years there have house a variety of commercial and light industrial
functions.

There are no known or suspected archeological sites of concern in the area. This area has
been used for over 100 years and any artifacts that might have been there were disturbed
in the far past.

The site is not listed for having any hazardous waste materials stored, or for any
contamination that may have been cleaned. There were no such materials on site at the

time of the inspection.




The site is completely screened from most of the general public. To the north, the cluster
of old mill buildings and the US En Hydro Electric Station block all views from the down
town. Heavy foliage between the site and the river block any view from the east both on
the river and across the river from New Hampshire. To the south the parcel narrows and
ends on vacant land. Finally to the west, a steep bank rises to a level well above what
would be the top of the station. There are a few houses at the top of the hill, but the
l1¢avy vegetation blocks the majority of a direct view. In addition, the proposed station
may be similar in construction (albeit much smaller) than the existing National Grid Sub
Station. To the untrained eye the station would likely look just like a small extension of
the existing station.

Construction of a substation on this site would be relatively easy. Access for the delivery
of materials is straight forward and would not cause any undue burden on the local
transportation network. Ample room for stocking material, contractor parking and
construction vehicle set up is available. Once Mill Street leaves the down town
intersection, it starts descending to the site. Approximately one half way to the site, the
road makes an angular crossing of an active rail road. The road then continues its decent
to the site. This crossing is quite restrictive in several ways. In order to bring in a low
boy type transport with a transformer it will be necessary to alter the grade and pitch of
the road so as to not bottom out the trailer on the rails. A temporary fix for construction
is possible, but a more permanent fix wold be desirable as explained later.

The site is not owned by Green Mountain Power. Green Mountain Power would have to
either purchase the site or obtain Right of Way to locate the station.

The site can be used for this purpose under the local Zoning and Planning rules. It also




appears that it would be in compliance with the Regional Planning Commission
requirements. At present, there are no know alternate use plans for the site.

There is an existing 115 Kv transmission line crossing the site. This line LN-114 extends
southwards from the National Grid sub station. At the time of inspection, the line was in
use and could be considered as a candidate for a source subject to further investigation.
Neither 69 Kv or 46 Kv transmission service is available in the area without extending
circuits from the National Gird Station.

Access to the existing distribution system network will be difficult. Presently, due to the
Jow operating voltage of the system numerous and heavy lines are needed to serve the
area. Direct access to the existing linew would require feeders to be run up Mill Street.
New lines could be built along Mill Street, but they would require additional right of
way as well as a new rail road crossing permit. The close proximity of the buildings to
this road may prohibit or severely limit the options for distribution construction.

Routine maintenance access to the site will be accomplished using Mill Street. There is
ample room for parking and truck turn around. However, in the event that it becomes
necessary to install the portable substation, access will be a problem. It will be necessary
to reconstruct and grade portions of the access road at the rail crossing to permit the
trailer to pass over the tracks. This regradeing will include both a longer horizontal run,
and a flattening of the turn to prevent overturning of the transformer as it crosses the rail

road and turns left.




( Sits #2Upper Island Station Site
This site is located on an open and relatively flat piece of land located approximately %4
mile east of the present Bridge Street Substation. The site is use by Green Mountain
Power for transformer and pole storage and by PG & E for their \lf/ila{la’s;Bridge #34
Substation. The property can be directly accessed from Bridge Street.

No streams or wetlands conditions were encountered. The substation will not require any
connections to municipal services. The only likely impact on water quality would be that
from additional storm water run off from the control building. Any discharge would be
kept to a minimum by using crushed rock rather than an impervious pavement for the
general area.

The location of the substation at this site is sufficiently far removed from the river’s edge
5o as to have no impact on any fish or other organisms in the River. The site has been
extensively developed and does not contain habitat for any significant wildlife
population.

The site is above the Flood Plain.

There are no Endangered Species of animals or plants in the site.

The site does not have any special Historical significance. To the west there is a
commercial building and across Bridge Street to the North are several other small
business occupancies. The south and west sides of the site are open and drop steeply to
the Connecticut River

There are no known or suspected archaeological sites of concern at this site. The area is

heavily used and has been graded to accommodate the present uses. Any artifacts that

might on the site were disturbed in the far past.




The site is not listed as ever having any hazardous waste materials stored on the site.,
Records indicate that there was a recent transformer oil spill and that the spill was
completely cleaned. Presently, Green Mountain Power does store transformers on the
site using a state of the art spill containment system to prevent a reoccurrence. The Villas
Bridge substation at the site contains oil filled transformers, but typical of the time of the
installation, these units do not have spill containment systems. There were no hazardous
materials stored on site at the time of the inspection.

The site is partially screened from the general public. Bridge Street, where it passes by
the drive into the lot, at a lower elevation than the balance of the lot, thus limiting the
view into the site. In addition, there are plantings along the north side that offer some
shielding. To the west a private manufacturing building blocks all view of the site. To
the south and east the property drops off steeply to the Connecticut River. The bank is
covered with trees and from the river or even across the river in New Hampshire the site
is difficult to see.

Construction of a substation on this site would be relatively easy. Access for the delivery
of materials is straight forward and would not cause any undue burden on the local
transportation network. There is ample room for stocking and staging material,
contractor parking and construction vehicles to set up. Large tractor trailer type vehicles
can easily back up into the site to be positioned for off loading or for temporary use. A
computer model has shown that the trailer can be backed fully on to the site, and only
need one forward adjustment movement to get to the best off load point. Impact on
Bridge Street Traffic under these conditions would be demiminus.

The site is owned by Green Mountain Power. Part of the site has been leased to PG & E

o




fg:__ the Vials Bridge Substation.

The site can be used for this purpose under the local Zoning and Planning rules. It also
appears that it would be in compliance with the Regional Planning Commission
requirements. At present, there are no know alternate use plans for the site. When this
site has been presented at public meetings, it receives the most support.

There is an existing 46 Kv transmission line crossing the site. This line ( the 4401 line)
extends northeast from the National Grid Main Substation up the hill to the subStation on

this site. At the time of inspection, the 46 KV line was in use and could be considered as

a candidate for a source, subject to further investigation.

Access to the existing distribution sysfem network will be easy. Underground conduit
duct banks would be constructed from the station out to Bridge Street terminating on one
or more riser poles just outside the station yard. Overhead and underground lines would
then be extended north and south along Bridge Street to connect to the existing circuits.
Routine maintenance access to the site will be accomplished using the existing access
drive from Bridge Street. There is ample room for parking and truck turn around. In the
event that the Emergency Portable substation is needed, it can be backed onto the site
directly from Bridge Street and set in place with under three to four moves

Site # 3, Upper Island Canal Site

This site is located on a large flat and open area of the “island”, immediately adjacent to
the Hydroelectric Station intake canal. This man made canal is used to divert water from
the Connecticut River to the headworks of the US Gen Hydro Electric Generating
Station. The island is presently a mix of developed and open lots. It has been

considered the back yard of down town Bellows Falls. However all that is changing as




Bellows Falls begins to plan it’s revitalization. Key to this process is new emphasis on
the relationship with the Connitucut River. The site can be reached either from Island
Street off of Bridge Street or by Depot Street off of Canal Street The traffic volume
around the site can be heavy at times.

No streams or wetlands conditions were encountered. The substation will not require any
connections to municipal services. The only likely impact on water quality would be that
increased storm water run off due to the roof area of a control building. Any discharge
would be kept to a minimum by using crushed rock rather than impervious pﬁvement for
the general area.

The location of the substation at this site is sufficiently far removed from the canal so as
to have no impact on any fish or other organisms that might populate the canal. The area
is in frequent use and does not form habitat for any significant wildlife population.

The site is above the Flood Plain.

There are no Endangered Species of animals or plants in the site.

The area is within a designated Historic District. Several old mill buildings of various
ages and styles are located generally west and east of the site. At the present, most of the
buildings are partially in use. In the past this site has seen different commercial and light
industrial activities. Many of these structures have been demolished and only their
stories remain. A supporting infrastructure usage, such as a substation would not be
entirely out of historical context at this location..

There are no known or suspected archeological sites of concern in the area. Numerous
buildings and structures have been built and razed, and the ground graded and paved

disturbing any artifacts that might have been there were disturbed in the far past.




The site is not listed for ever having any hazardous waste materials stored, or for any
contamination that may have been cleaned. There is a single ground water monitor well
on the site however a search of the appropriate records did not identify the well or its
purpose. There were no identified materials on site at the time of the inspection.

This site is clearly visible from nearly all directions. Down Town Bellows Falls is
immediately across the canal to the east. Across the canal, Canal Street is lined with
multiple use buildings, many several stories high. From these buildings the occupants
can look directly down on to the site. Long range plans are to change the orientation of
the down town to take advantage of the Conniticite River view shed. Any type of
substation structure would be highly visible and would conflict directly with the new
scenic view shed. Depot Street and Island Avenue cross the site from north and south.
These heavily used roads provide regular access to a municipal parking lot, a rail road
station, and several local business on the island. Any substation on this site would stand
out to the general public unless extreme measures were take to conceal it from view.
Construction of a substation on this site would be relatively easy. Access for the delivery
of materials is straight forward and would not cause any undue burden on the local
transportation netwerk. Ample room for stocking and staging material, contractor
parking and construction vehicle set up. During construction the nearby residents would
be subject to a nominal amount of construction noise. With good construction practice
dust can be controlled and limited to the general area of the site.

The site is not owned by Green Mountain Power. Green Mountain Powér would have to
either purchase the site or obtain Right of Way to locate the station.

The site will require review by the local Zoning Board for compliance with the local







