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LL NUMBER AND OWNER NAME NORTHERN PASS EVERSOURCE EVERSOURCE
. . Owner Name CIRCUIT APPENDIX BACK AHEAD CIRCUIT APPENDIX BACK AHEAD CIRCUIT APPENDIX BACK AHEAD
Line List (From Title Report or Tax Card) PLS MODEL NO. FILE NAME NUMBER STRUCT STRUCT NO. FILE NAME NUMBER STRUCT STRUCT NO. FILE NAME NUMBER STRUCT STRUCT
12519 State of New Hampshire - Dept. of Resources and Economic Development N2 DC 372099005 1 DC-395 DC-402 0154 015499002 1 0154-42 0154-49
12547 State of New Hampshire - Dept. of Resources and Economic Development N2 DC 372099006 2 DC-416 DC-419 0154 015499001 2 0154-63 0154-66
2030 State of New Hampshire - Dept. of Resources and Economic Development N2 DC 372099001 3 DC-486 DC-506 D142 D14299001 3 D142-322 D142-343
2034 State of New Hampshire - Dept. of Resources and Economic Development N2 DC 372099001 3 DC-486 DC-506 D142 D14299001 3 D142-322 D142-343
2037 State of New Hampshire - Dept. of Resources and Economic Development N2 DC 372099001 3 DC-486 DC-506 D142 D14299001 3 D142-322 D142-343
2236 State of New Hampshire - Bureau of Rail & Transit N2 DC 372099601 4 DC-539 DC-540 D142 D14243601 4 D142-376 D142-377
2819 State of New Hampshire - Bureau of Rail & Transit Cc1 DC 372099602 5 DC-620 DC-621 348X B-7627-601 5 348X-011 348X-012
3109 State of New Hampshire - Bureau of Rail & Transit Cc1 DC 372099603 6 DC-662 DC-663
6145 State of New Hampshire - Department of Transportation c2 DC 372099002 7 DC-1142 DC-1142 E115 E11599001 6 E115-170 E115-170
6703 Ste_ite_ of New Hampshire - Dept. of Resources and Economic Development c2 be 372099003 8 DC-1209 DC-1213
William H. Thomas State Forest
6704 Ste_ite_ of New Hampshire - Dept. of Resources and Economic Development c2 be 372099003 8 DC-1209 DC-1213
William H. Thomas State Forest
6705 Ste_ite_ of New Hampshire - Dept. of Resources and Economic Development c2 be 372099003 8 DC-1209 DC-1213
William H. Thomas State Forest
7317.01 State of New Hampshire - Bureau of Rail & Transit c2 DC 372099004 9 DC-1270 DC-1270 M127 M12799001 7 M127-1A M127-1 F139 F13999002 8 F139-343 F139-342
7075 State of New Hampshire - Bureau of Rail & Transit S1 3132 313243601 10 3132-4 3132-5 F139 F13943601 9 F139-282 F139-281
7076 State of New Hampshire - Department of Transportation S1 3132 313299001 11 3132-4 3132-5 F139 F13999001 10 F139-281 F139-281
7616.1 State of New Hampshire - Bureau of Rail & Transit S1 3132 313243602 12 3132-32 3132-33 F139 F13943602 11 F139-250 F139-249
8954 State of New Hampshire - Adjutant General's Department S1 3132 313299002 13 3132-159 3132-165 P145 P14599001 12 P145-72 P145-67 C189 €18999001 13 C189-32 C189-30
8957 State of New Hampshire - Adjutant General's Department S1 3132 313299002 13 3132-160 3132-164 P145 P14599001 12 P145-72 P145-67
9300 State of New Hampshire - Dept. of Resources and Economic Development S1 3132 313299003 14 3132-219 3132-227




APPENDIX 1
3720/3731 DC LINE
STRUCTURES DC-395 TO DC-402
STATE OF NEW HAMPSHIRE- DEPARTMENT OF RESOURCES AND ECONOMIC DEVELOPMENT
NASH STREAM STATE FOREST
LL 12519
STARK, NH

This crossing is shown on attached drawing 372099005

a. This drawing shows a 30’ terrain clearance line (offset from ground surface), which is
greater than required minimum of 21.7’.

The location of the 3720/3731 line is shown on attached maps titled Line List 12519.

This portion of the 3720/3731 line will be on steel structures with foundations. The energized
conductor (positive pole and negative pole for direct current) is in a horizontal configuration
using a 2-bundle of 2933 kemil AAAC for each pole. The structures will have 2 ground wires in a
horizontal configuration. One will be 19#10 Alumoweld; the other will be an OPGW with sag
coefficients similar to 19#10 Alumoweld.

a. The 3720/3731 line crosses the parcel LL 12519, State of New Hampshire — Department
of Resources of Economic Development, Nash Stream State Forest for approximately
4080'.

Energized conductors will have a maximum tension of 20,000 pounds at NESC 250B Heavy
weather case (0 degrees F, 4 pounds per square foot wind loading, %2-inch radial ice). Ground
wires will have a maximum tension of 5,500 pounds at NESC 250B Heavy weather case (0
degrees F, 4 pounds per square foot wind loading, ¥-inch radial ice).

The 3720/3731 line is a 320 kV direct current (DC) line. Per NESC 230 the required clearances
are applicable for both alternating and direct currents. To convert 320 kV DC to a corresponding
alternating current (AC) voltage (for purposes of calculating clearances) take 320 kV x 3%° / 2°° =
392 kV. The equivalent phase to ground is calculated by taking 392 x 105% (voltage adder)
divided by 37°°=237.6

Northern Pass Transmission, LLC (NPT) has investigated a multitude of weather and loading
conditions for its design. NPT used these design conditions and combinations thereof to
determine the minimum clearance of all conductors to both ground and aerial obstacles,
between the phase conductors and OPGW cable. NPT has determined that the weather cases
and combinations listed below results in the minimum clearance and control over all other
weather conditions and combinations. All NESC clearances have been met by exceeding the
horizontal and/or vertical clearances required. Minimum distances to ground per the NESC have
been met.

a. Ground wires — Due to the fact that the ground wire is located above the energized
conductor, its clearance to the ground will always exceed the minimum required NESC
distance.

M2991227.DOCX



b. 130 degrees F — Maximum operating temperature (energized conductor) based on NPT
transmission standards the maximum sag for this weather case controls.

M2991227.DOCX



8/21/2015

rfraser

o
x
£
(5}

N
[
2
Q
b=
5}

-

o

I

re]

N

—

—

=

=

£
9]
D-|
o
=
@
)
<
O

|_Maps\State_Land_

9_DC_Tline\GIS\DataFiles\ArcDocs\State_Land

LEGEND

Line List 12519
THE NORTHERN PASs | State Land Crossing Permit
2,500 5,000 —— Project ROW ‘7 Location Map

5 D Town Boundary

Feet
Source: USDA NAIP 2014 Aerial Photography; NH GRANIT; Burns & McDonnell. August 21, 2015

Parcel Boundary

COPYRIGHT © 2015 BURNS & McDONNELL ENGINEERING COMPANY, INC.

Path: \ESPSRV\Data\Data2\Projects\NUS\5389




08/27/2015 7:20am — mspepich — C:\Users\mspepich\appdata\local\temp\AcPublish_5376\372099005.dwg

0154-41 Z _0154-42 - _ 015443 - - /
o—=2 ? 2O < 2O < < g © o -
Ot64-43 ~§ —
L~ il ‘ | ‘ | o395 | ‘ KA C3% | ‘ | ‘ | ) g \ s \
—pd— ‘ | ‘ 154 ‘ | ‘ B ‘ | ‘ | ‘ | ‘ S
: DC-397 & —
I VA L L L KT - = —
i w>
o< ——
| 22 - T org—
| 8 8 \ ?o \
gl DC-399 & \
L 22 < &
/ LL 12519
/ STATE OF NEW HAMPSHIRE-DEPT. OF
) RESOURCES AND ECONOMIC DEVELOPMENT
1300 pc.304 DC-395 DC-396 DC-397 DC-398 DC-399 1300
STA=237+46.60 STA=242+23 68 STA=246+07.45 STA=253+19.53 STA=258+24.71 STA=263+30.61
HT=70.00 HT=70.00 HT=85.00 HT=90.00 HT=70.00 HT=70.00
ELE=1105.92 ELE=1104.62 ELE=1087.80 ELE=1072.62 ELE=1075.77 ELE=1064.12
LAT=44.62745328 LAT=44.62746548 LAT=44.62747527 LAT=44.62749339 LAT=44.62777674 LAT=44.62806046
LONG=-71.35457712 LONG=-71.3564095 LONG=-71.35788354 LONG=-71.36061852 LONG=-71.36251792 LONG=-71.36442007
1200 1200
SHIELD WIRE
/ SHOWN @ 60° F CONDUCTOR
: SHOWN @ 130° F
— s 0
ool | A——— | T L el e Lo e L 1100
"""""""""""""""""" 30' CLEARANCE
1000 1000
o o o o o o o o o o o o o o
g g g g g g g g g < < g f g
3 g g 3 S g B o B 8 i 3 o 3
N N N N N N N N N N N N N N
2000 ft.
} Horiz. Scale
PUBLIC LAND REVISION HISTORY
100.0 ft. - - - - -
| Vert. Scale o PROPOSED MONOPOLE
A [4/30/15 |ISSUED FOR REVIEW KRR | DAB
X PROPOSED TRANS
STRUCTURE
NORTHERN PASS LLC
PRELIMINARY - NOT TE N2 LL12519 3720/3731
FOR CONSTRUCTION STATE LAND CROSSING PERMIT SH. 1 OF 2
BY REV. NO. | DATE SIZE DWG. NO.
KRR A 4/30/15 | B 572099005.DWG




08/27/2015 7:20am — mspepich — C:\Users\mspepich\appdata\local\temp\AcPublish_5376\372099005.dwg

~..
§\o E4_47\ , //% DC-405
3 i b4
A 400 58 — , %’ /
Vs K o — QA
\ - 0154-48\ | _ —
& S—0¢ 0754-51 E} —
v b \ P « —
B4 5\\’\ % DC-404
> — DC-401 ;" S — N P4
[D(z)g 7 5 O\HEN o — ~— il %fo —
ol& \ 52 ? \/ R _—
(%] S H >
il — DC-402 % & \ 2
S/ - QOW %) /
WlF I 3 Y
H ~
\'\ DC-403 -
: ~—~— P4
| \ -
LL 12519 : ~
STATE OF NEW HAMPSHIRE-DEPT. OF ,
RESOURCES AND ECONOMIC DEVELOPMENT !
1300 1300
DC-400 DC-401 DC-402 DC-403
STA=268+36.47 STA=273+77.39 STA=278+47.76 STA=282+83.94
HT=85.00 HT=80.00 HT=75.00 HT=70.00
ELE=1048.09 ELE=1054.71 ELE=1082.31 ELE=1105.67
LAT=44.62834414 LAT=44.62864743 LAT=44.62891114 LAT=44.62922312
LONG=-71.36632209 LONG=-71.36835593 LONG=-71.37012453 LONG=-71.37174197
1200 1200
CONDUCTOR
SHOWN @ 130° F
SHIELD WIRE
SHOWN @ 60° F
1100 1100
1000 1000
o o o o o o o o o
e ? ? ? ? S S ? ?
2 2 L Q N © 2 8 Q
N N N N N N N N N
200.0 ft.
} Horiz. Scale
PUBLIC LAND REVISION HISTORY
100.0 ft. Vert. Scal - - - - -
Yo e o PROPOSED MONOPOLE A |4/30/15 [ISSUED FOR REVIEW KRR | DAB
E PROPOSED TRANS
STRUCTURE
NORTHERN PASS LLC
PRELIMINARY - NOT TE N2 LL12519 3720/3731
FOR CONSTRUCTION STATE LAND CROSSING PERMIT SH. 2 OF 2
BY REV. NO. | DATE SIZE DWG. NO.
KRR A 4/30/15 | B 572099005.DWG




APPENDIX 2
3720/3731 DC LINE
STRUCTURES DC-416 TO DC-419
STATE OF NEW HAMPSHIRE- DEPARTMENT OF RESOURCES AND ECONOMIC DEVELOPMENT
PERCY STATE FOREST
LL 12547
STARK, NH

This crossing is shown on attached drawing 372099006

a. This drawing shows a 30’ terrain clearance line (offset from ground surface), which is
greater than required minimum of 21.7’.

The location of the 3720/3731 line is shown on attached maps titled Line List 12547.

This portion of the 3720/3731 line will be on steel structures with foundations. For a portion of
the crossing, the energized conductor (positive pole and negative pole for direct current) isin a
horizontal configuration using a 2-bundle of 2933 kcmil AAAC for each pole. The structures will
have 2 ground wires in a horizontal configuration. One will be 19#10 Alumoweld; the other will
be an OPGW with sag coefficients similar to 19410 Alumoweld. Another portion will be in a
vertical configuration using a 2-bundle of 2933 kcmil AAAC for each pole. Structures in a vertical
configuration will only have 1 ground wire, an OPGW with sag coefficients similar to 19410
Alumoweld.

a. The 3720/3731 line crosses the parcel LL 12547 State of New Hampshire — Department
of Resources of Economic Development, Percy State Forest for approximately 2000°.

Energized conductors will have a maximum tension of 20,000 pounds at NESC 250B Heavy
weather case (0 degrees F, 4 pounds per square foot wind loading, %2-inch radial ice). Ground
wires will have a maximum tension of 5,500 pounds at NESC 250B Heavy weather case (0
degrees F, 4 pounds per square foot wind loading, ¥%-inch radial ice).

The 3720/3731 line is a 320 kV direct current (DC) line. Per NESC 230 the required clearances
are applicable for both alternating and direct currents. To convert 320 kV DC to a corresponding
alternating current (AC) voltage (for purposes of calculating clearances) take 320 kV x 3%° / 2°° =
392 kV. The equivalent phase to ground is calculated by taking 392 x 105% (voltage adder)
divided by 37°° =237.6

Northern Pass Transmission, LLC (NPT) has investigated a multitude of weather and loading
conditions for its design. NPT used these design conditions and combinations thereof to
determine the minimum clearance of all conductors to both ground and aerial obstacles,
between the phase conductors and OPGW cable. NPT has determined that the weather cases
and combinations listed below results in the minimum clearance and control over all other
weather conditions and combinations. All NESC clearances have been met by exceeding the
horizontal and/or vertical clearances required. Minimum distances to ground per the NESC have
been met.

M2991228.DOCX



a. Ground wires — Due to the fact that the ground wire is located above the energized
conductor, its clearance to the ground will always exceed the minimum required NESC
distance.

b. 130 degrees F — Maximum operating temperature (energized conductor) based on NPT
transmission standards the maximum sag for this weather case controls.

M2991228.DOCX
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