APPENDIX A

F107 & 380 Lines
OYSTER RIVER
DURHAM, NH

1. The design and proposed construction of this crossing is shown on the
attached PSNH Transmission Business Drawing entitled “DOUBLE CKT F107 & 380
BETWEEN STR. 28 & 29 OYSTER RIVER, DURHAM, NEW HAMPSHIRE”
(Drawing No. F10740901) marked as Exhibit 1.

2. The location of the double circuit F107 and 380 crossing is shown on the
attached Location Plan marked as Exhibit 2.

3. Line F107 and 380 will cross the Oyster River on a 1-pole, direct embed,
110 foot pole (16.5 feet embedded), steel tangent suspension structure (northern side) and
on a 1-pole, 100 foot, steel deadend strain structure on concrete foundation (southern
side). Details of these structures are shown on Exhibit 1. As shown on Exhibit 1, for
Structure 28 the 115kV phase wires have an approximate separation at the structure of 7 -
15 feet vertically and 0-13 feet horizontally in a delta configuration. The static wire is
carried on the structure by a support bracket approximately nine inches down from the
top of the structure. The 34.5kV phase wires are arranged horizontally approximately 15
feet below the lowest 115kV conductor and have an approximate separation at the
structure of 0-5 feet vertically and 3-6 feet horizontally. The neutral wire is carried on
the structure by a support bracket approximately seven feet down below the 34.5kV
phase wires. As shown on Exhibit 1, for Structure 29 the 115kV phase wires have an
approximate separation at the structure of 7 -15 feet vertically and 3-20 feet horizontally
in a delta configuration. The static wire is carried on the structure by a support bracket
approximately six inches down from the top of the structure. The 34.5kV phase wires are
arranged horizontally approximately 16 feet below the lowest 115kV conductor and have
an approximate separation at the structure of zero feet vertically and five feet
horizontally. The neutral wire is carried on the structure by a support bracket
approximately seven feet down below the 34.5kV phase wires. All NESC clearances at
the structure, as described in paragraph 11 of the petition, have been met by exceeding
the horizontal and/or vertical clearances required. Land along the shoreline between the
structures of this crossing and the river is not traversable by vehicles. However,
minimum distances to ground per the NESC have been met. A clearance of 24 feet
between the neutral and the closest ground point has been provided. This exceeds the
NESC required clearance of 15.5 feet by 8.5 feet. As all other phase wires are above this
elevation they will always exceed the NESC required clearance.

4, Flood water elevations for the Oyster River were based on information
contained in flood insurance rate maps provided by FEMA. Flood elevations are based on
FEMA FIRM Map 33017C0314D Panel 314 or 405 dated May 17, 2005 and FEMA FIS
Study 33015CV001A Dated May 17, 2005. The 10-year flood elevation for this portion



of the river is approximately 33.3 feet. The area of the crossing, as required by the NESC
(Section 232), is approximately 38.1 acres (314 feet x5280 feet/43560sf/acre). As stated
in paragraph 10 of the petition, the minimum required 115 kV conductor clearance for
water surface areas between 20-200 acres is 30.1 feet for 115 kV, and 28.5 feet for 34.5

kV.

5. The sags and clearances to the water surface during a 10-year flood event
for this crossing are as follows;

PSNH has investigated a multitude of weather and loading conditions
for its design. PSNH used these design conditions and combinations
thereof to determine the minimum clearance of all conductors to the
water and land surfaces, between the phase conductors and OPGW
cable and neutral conductors. PSNH has determined that the weather
cases and combinations listed below result in the minimum clearance
and control over all other weather conditions and combinations.

Shield wires — Due to the fact that the OPGW wire is located above
the phase wires, its clearance to the water surface will always exceed
the minimum required NESC distance.

F107 (115 kV): 285 degrees F — Max operating temperature (Phase
wires) based on PSNH transmission standards - The maximum
conductor sag for this weather case will be 22 feet with a clearance to
the water surface of 57.1 feet. This condition produces the greatest
sag in the phase wires and therefore the minimum clearance to the
water surface. This design will exceed the minimum clearance
requirement of 30.1 feet by 27 feet under temporary emergency
conditions during a 10-yr storm event.

F107 (115 kV): Minimum phase to shield wire(s) clearance — The
weather case that would produce the minimum clearance between the
phase wires and the shield wires would be a combination of winter
weather factors. First, the phase wires would have to be at 30 deg. F
just after an ice storm and would have just dropped their ice. The
shield wires would be at 32 deg. F and would still be iced with 1/2” of
radial ice. Under these conditions the clearance would be 12 feet
vertically and 6 feet horizontally from the shield wires to the closest
phase wire. As described in Paragraph 11 of the petition, 64.7 inches
(5.4 feet) of horizontal and/or 32.3 inches (2.7 feet) of vertical
clearance is required between 115kV and OkV conductors. The line
would exceed both clearance requirements.

F107 and 380 (115kV and 34.5kV): Minimum 115kV phase
conductor to 34.5kV phase conductor clearance — The weather case
that would produce the minimum clearance between the 115kV phase



wires and the 34.5 kV phase wires would occur when the 34.5kV
conductor is at 30 deg. F with no ice and the 115kV phase wires are at
their maximum operating temperatures of 285 degrees F. Under these
conditions the clearance would be 8.7 feet vertically and 1 foot
horizontally from the shield wires to the closest phase wire. As
described in Paragraph 11 of the petition, 70.7 inches (5.9 feet) of
horizontal and/or 40.7 inches (3.4 feet) of vertical clearance is
required between 115kV and 34.5kV conductors. The line design will
meet these requirements as the conductors will exceed the vertical
requirement by 5.8 feet under worst case conditions.

380 (34.5 kV): 212 degrees F — Max operating temperature (Phase
wires) based on PSNH distribution standards - The maximum
conductor sag for this weather case will be 24 feet with a clearance to
the water surface of 36.7feet. This condition produces the greatest
sag in the phase wires and therefore the minimum clearance to the
water surface. This design will exceed the minimum clearance
requirement of 28.5 feet by 8 feet under temporary emergency
conditions during a 10-yr storm event.

380 (Neutral): 120 degrees F — Max operating temperature (Phase
wires) based on PSNH distribution standards - The maximum
conductor sag for this weather case will be 21 feet with a clearance to
the water surface of 30.3 feet. This condition produces the greatest
sag in the phase wires and therefore the minimum clearance to the
water surface. This design will exceed the minimum clearance
requirement of 25.5 feet by 4.8 feet under temporary emergency
conditions during a 10-yr storm event.

380 (Neutral): Minimum phase to neutral clearance — Due to the fact
that the 115kV phase conductors are located above the 34.5kV phase
wires, its clearance to the neutral conductor will always exceed the
minimum required NESC distance. The weather case that would
produce the minimum clearance between the 34.5kV phase wires and
the neutral wire would be a condition where the neutral conductor is
at 80 deg. F and the 34.5kV conductors are at their maximum
operating temperatures of 212 degrees F. Under these conditions the
clearance of the closest 34.5kV line would be 1.5 feet vertically and 0
feet horizontally from the neutral wire to the closest phase wire. As
described in Paragraph 11 of the petition, 59.8 inches (4.15 feet) of
horizontal and/or 15.7 inches (1.3 feet) of vertical clearance is
required between 34.5kV and OkV conductors. The line design will
meet these requirements as the conductors will exceed the vertical
requirement by 0.2 feet under worst case conditions.



APPENDIX B

F107 & 3850 Lines
PICKERING BROOK
NEWINGTON, NH

1. The design and proposed construction of these crossings is shown on the
attached PSNH Transmission Business Drawings entitled “SINGLE CKT F107
BETWEEN STR. 119 & 120 PICKERING BROOK, NEWINGTON, NEW
HAMPSHIRE” (Drawing No. F10740903) marked as Exhibit 3 and “SINGLE CKT 3850
BETWEEN STR. 5 & 6 PICKERING BROOK, NEWINGTON, NEW HAMPSHIRE”
(Drawing No. 385040901) marked as Exhibit 5.

2. The location of the single circuit F107 crossing is shown on the attached
Location Plan marked as Exhibit 4. The location of the single circuit 3850 crossing is
shown on the attached Location Plan marked as Exhibit 6.

3. Line F107 will cross the Pickering Brook on a 1-pole, direct embed, 100
foot pole (16 feet embedded), steel tangent suspension structure (eastern side) and on a 1-
pole, 75 foot, steel deadend strain structure on concrete foundation (western side).
Details of these structures are shown on Exhibit 3. As shown on Exhibit 3, for Structure
120 the 115kV phase wires have an approximate separation at the structure of 8 -15 feet
vertically and 0-13 feet horizontally (6.5 foot post insulators) in a delta configuration.
The static wire is carried on the structure by a support bracket approximately nine inches
down from the top of the structure. As shown on Exhibit 3, for Structure 119 the 115kV
phase wires have an approximate separation at the structure of 7 -15 feet vertically and
2.5-20 feet horizontally in a delta configuration. The static wire is carried on the
structure by a support bracket approximately six inches down from the top of the
structure. Land along the shoreline between the structures of this crossing and the river is
not traversable by vehicles. However, minimum distances to ground per the NESC have
been met. A clearance of 26.2 feet between the phase wire and the closest ground point
has been provided. This exceeds the NESC required clearance of 20.1 feet by 6.1 feet.
As all other phase wires are above this elevation they will always exceed the NESC
required clearance.

4, Line 3850 will cross the Pickering Brook on a 1-pole, direct embed, 60
foot pole (eight feet embedded), wood deadend structure (western side) and on a 1-pole,
direct embed 60 foot (eight feet embedded), wood tangent structure (eastern side). As
shown on Exhibit 5, for Structure 5 the 34.5kV phase wires have an approximate
separation at the structure of five feet vertically and 0-9 feet horizontally in a horizontal
configuration. The neutral wire is carried on the structure by a support bracket
approximately five feet down below the 34.5kV phase wires. As shown on Exhibit 5, for
Structure 6 the 34.5kV phase wires have an approximate separation at the structure of
four feet eight inches horizontally in a horizontal configuration. The neutral wire is
carried on the structure by a support bracket approximately five feet down below the
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34.5kV phase wires. All NESC clearances at the structure as described in paragraph 11 of
the petition have been met by exceeding the horizontal and/or vertical clearances
required. Land along the shoreline between the structures of this crossing and the river is
not traversable by vehicles. However, minimum distances to ground per the NESC have
been met. A clearance of 21 feet between the neutral and the closest ground point has
been provided. This exceeds the NESC required clearance of 15.5 feet by 5.5 feet. Asall
other phase wires are above this elevation they will always exceed the NESC required
clearance.

5. Flood water elevations for the Pickering Brook were based on information
contained in flood insurance rate maps provided by FEMA. There was no flood elevation
provided on the FEMA Maps as this portion of Pickering Brook is in the Zone X section
of Map 33015C0255E, dated May 17, 2005. Zone X locations indicate that under a 100
year flood event the flood depth would be less than 1 foot. For conservative design it was
assumed that the water level would not exceed the top of bank during a 10 year flood.
The 10-year flood elevation for this portion of the river was designed at approximately
27.7 feet. This far exceeds the 1 foot depth prescribed on the FEMA flood map. The area
of the crossing, as required by the NESC (Section 232), is approximately 9.9 acres (82
feet x5280 feet/43560sf/acre). As stated in paragraph 10 of the petition, the minimum
required 115 kV conductor clearance for water surface areas between under 20 acres is
22.1 feet for 115 kV and 20.5 feet for 34.5 kV.

6. The sags and clearances to the water surface during a 10-year flood event
for this crossing are as follows;

e PSNH has investigated a multitude of weather and loading conditions
for its design. PSNH used these design conditions and combinations
thereof to determine the minimum clearance of all conductors to the
water and land surfaces, between the phase conductors and OPGW
cable and neutral conductors. PSNH has determined that the weather
cases and combinations listed below results in the minimum clearance
and control over all other weather conditions and combinations.

e Shield wires — Due to the fact that the OPGW wire is located above
the phase wires, its clearance to the water surface will always exceed
the minimum required NESC distance.

e F107 (115 kV): 285 degrees F — Max operating temperature (Phase
wires) based on PSNH transmission standards - The maximum
conductor sag for this weather case will be 18.4 feet with a clearance
to the water surface of 34.1 feet. This condition produces the greatest
sag in the phase wires and therefore the minimum clearance to the
water surface. This design will exceed the minimum clearance
requirement of 22.1 feet by 12 feet under temporary emergency
conditions during a 10-yr storm event.
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F107 (115 kV): Minimum phase to shield wire(s) clearance — The
weather case that would produce the minimum clearance between the
phase wires and the shield wires would be a combination of winter
weather factors. First, the phase wires would have to be at 30 deg. F
just after an ice storm and would have just dropped their ice. The
shield wires would be at 32 deg. F and would still be iced with 1/2” of
radial ice. Under these conditions the clearance would be 13.5 feet
vertically and 6 feet horizontally from the shield wires to the closest
phase wire. As described in Paragraph 11 of the petition 64.7 inches
(5.4 feet) of horizontal and/or 32.3 inches (2.7 feet) of vertical
clearance is required between 115kV and OkV conductors. The line
would exceed both clearance requirements.

380 (34.5 kV): 212 degrees F — Max operating temperature (Phase
wires) based on PSNH distribution standards - The maximum
conductor sag for this weather case will be 22.1 feet with a clearance
to the water surface of 31.9 feet. This condition produces the greatest
sag in the phase wires and therefore the minimum clearance to the
water surface. This design will exceed the minimum clearance
requirement of 20.5 feet by 11.4 feet under temporary emergency
conditions during a 10-yr storm event.

380 (Neutral): 120 degrees F — Max operating temperature (Phase
wires) based on PSNH distribution standards - The maximum
conductor sag for this weather case will be 19 feet with a clearance to
the water surface of 23.5 feet. This condition produces the greatest
sag in the phase wires and therefore the minimum clearance to the
water surface. This design will exceed the minimum clearance
requirement of 17.5 feet by 6 feet under temporary emergency
conditions during a 10-yr storm event.

380 (Neutral): Minimum phase to neutral clearance — The weather
case that would produce the minimum clearance between the 34.5kV
phase wires and the neutral wire would be a condition where the
neutral conductor is at 80 deg. F and the 34.5kV conductors are at
their maximum operating temperatures of 212 degrees F. Under these
conditions the clearance of the closest 34.5kV line would be 2.4 feet
vertically and O feet horizontally from the neutral wire to the closest
phase wire. As described in Paragraph 11 of the petition, 49.8 inches
(4.15 feet) of horizontal and/or 15.7 inches (1.3 feet) of vertical
clearance is required between 34.5kV and OkV conductors. The line
design will meet these requirements as the conductors will exceed the
vertical requirement by 1.1 feet under worst case conditions.
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APPENDIX C

F107 Line
Little Bay
Durham, NH and Newington, NH

1. The design and proposed construction of this crossing is shown on the
attached PSNH Transmission Business Drawing entitled “F107 LINE CROSSING,
LITTLE BAY DURHAM AND NEWINGTON, NEW HAMPSHIRE” (Drawing No.
F10740905) marked as Exhibit 7.

2. The location of the F107 crossing of Little Bay is also shown on Exhibit 7.

3. Line F107 will cross Little Bay using three underground submarine cables.
The three cables will be buried using a water jet plow, driver hand jetting or mechanical
trenching. The submarine cable will begin at F107 Structure 101 on the West shore of
Little Bay. This structure will be a single pole, 80 foot, steel deadend strain structure on
concrete foundation. The cable will then run underwater to an underground manhole on
the East shore of Little Bay. Details of Structure 101 are provided with the petition on
Exhibit 7. As shown on Exhibit 7, for Structure 101 the overhead 115kV phase wires
have an approximate separation at the structure of 6 to 12 feet vertically and 0 to 20 feet
horizontally in a delta configuration. The static wire is carried on the structure by a
support bracket approximately 9 inches down from the top of the structure on the left and
right poles. The submarine cable will run down the pole at Structure 101 and be buried to
a depth of 42 inches heading east for approximately 367 feet by open trenching or diver
burial, one phase per pole, from the overhead conductor elevation. The cables will then
proceed 1835 feet at 42 inch burial using a water jet plow. At that point the depth will be
increased to 8 feet depth in the main channel for approximately 2431 feet. Continuing the
Eastern path, the depth will decrease to 42 inches for the last 770 feet where the cable
will come on shore and enter an underground splice vault. From that point the submarine
cable will be spliced to a land based underground cable to connect to the above ground
portion of the line at Structure 102. Details of the splice vault have been included on
Exhibit 7. As shown on Exhibit 7 the cables will be installed 42 inches below finished
grade and will be spaced a minimum of 18 inches apart vertically attached to the side of
the manhole. All NESC clearances at the structure, as described in paragraph 11 of the
petition, have been met by exceeding the horizontal and/or vertical clearances required.
This crossing will be entirely underground or underwater so all overhead clearances
described will not be applicable to this crossing.

4. The underwater crossing will consist of three 115kV rated, 1400 mm?
XLPE submarine cables. The cable will have a copper wire core surrounded by extruded
XLPE insulation. A layer of copper armoring will be installed on the outside of the cable
to provide mechanical protection. The overall cable diameter will be approximately 140.2
mm. The cables will be installed with a separation of approximately 30 feet in the main
channel of Little Bay. As they approach land the will converge to within 5 feet
separation. Two ADSS fiber optic cables will be strapped to two separate cable (one
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ADSS cable per conductor cable) to continue the fiber optic path for the F107 line. These
cables will follow the same route as the 115kV conductors. There are four existing cables
in the corridor that have been abandoned. Some of these cables may be raised to the
surface, cut, capped and reset on the bottom to move them out of the way of the new
cable installation.

5. The submarine cable will be buried between 42 inches and 96 inches
depending on the location within the Little Bay. This will meet or exceed the NESC
clearance of 42 inches based on Table 352-1 of the NESC for underground direct bury
cable over 50kV. Section 351.C.5 of the NESC also states that “Submarine crossings
should be routed, installed, or both, so they will be protected from erosion by tidal action
or currents. They should not be located where ships normally anchor.” All three cables
will be located in an existing cable crossing location as shown on the NOAA
Navigational Chart for Little Bay and Great Bay attached to this petition as Exhibit 8. Per
the NOAA Nautical Chart User’s Manual dated 1997 this designation includes
restrictions on anchoring in the cable area. This satisfies the requirement of the NESC.
The cables will also be buried to protect them from tidal action as well as any inadvertent
boat anchors.

6. The underground vault will comply with all requirements of the NESC.
As described in NESC Section 323.A, the underground vault will be designed for an HS-
20 vehicle loading. Per NESC Section 323.B, the underground vault will have a vertical
dimension not less than 6 feet and a minimum of 3 feet of working space and shall be
accessible by two manholes with a minimum diameter of 26 inches.
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