
APPENDIX A 
317 LINE 

STRUCTURES 204-205 
WARNER RIVER 

WEBSTER,NH 

The area ofthe Warner River at the design flood level as defined by NESC (note 19 to 
Table 232-1) is 15. 76± acres. The required clearances to navigable water for phase 
conductors and communication wires are 20.5' and 17.5' respectively. The required 
clearances to ground for phase conductors and communication wires are 18.5' and 15.5' 
respectively. The phase conductors over the Warner River are configured in Hendrix 
brackets on both structures. The messenger acts as a neutral, therefore there is no neutral 
below the phase conductors. Using the above design crite1ia, the maximum sags of the 
phase conductors and minimum clearances for the crossing have been determined and 
designed as follows: 

a. NESC Heavy, Phase Wire- For the sag on the phase wires 
under this condition, the minimum proposed clearance to 
land is 39.8'; the minimum proposed clearance to the 10 
year flood level is 43.0'. 

b. Minus 20° F, Phase Wire- For the sag on the phase wires 
under this condition, the minimum proposed clearance to 
land is 39.9'. The minimum proposed clearance to the 10 
year flood level is 44.2'. 

c. 120° F, Phase Wire- For the sag on the phase wires under 
this condition, the minimum proposed clearance to land is 
39.8'. The minimum proposed clearance to the 10 year 
flood level is 42.3'. 

Note: The minimum clearance to ground is constant for all weather cases for this span. 
This is due to the fact that both structures are set on sloped terrain and the minimum 
clearance occurs at the point where the conductors are attached to structure 204. 
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APPENDIXB 
317 LINE 

STRUCTURES 166-167 
BLACKWATER RIVER 

HOPKINTON, NH 

The area of the Blackwater River at the design flood level as defined by NESC (note 19 
to Table 232-1) is 12.12± acres. The required clearance for phase conductors and 
neutral/communication wires are 20.5' and 17.5' respectively. The required clearances to 
ground for phase conductors and neutral/communication wires are 18.5' and 15.5' 
respectively. Using the above design criteria, the maximum sags of the phase and neutral 
wires and minimum clearances for the crossing have been determined and designed as 
follows: 

a. NESC Heavy, Phase Wire- For the sag on the phase wires 
under this condition, the minimum proposed clearance to 
land is 3 9. 0'; the minimum proposed clearance to the 1 0 
year flood level is 3 7. 7 4'. 

b. Minus 20° F, Phase Wire- For the sag on the phase wires 
under this condition, the minimum proposed clearance to 
land is 40.0'. The minimum proposed clearance to the 10 
year flood level is 3 8. 9'. 

c. 212° F, Phase Wire- For the sag on the phase wires under 
this condition, the minimum proposed clearance to land is 
35.8'. The minimum proposed clearance to the 10 year 
flood level is 34.4'. 

d. NESC Heavy, Neutral Wire- For the sag on the neutral 
wire under this condition, the minimum proposed clearance 
to land is 31.6'. The minimum proposed clearance to the 10 
year flood level is 3 0.4'. 

e. Minus 20° F, Neutral Wire For the sag on the neutral wire 
under this condition, the minimum proposed clearance to 
land is 32.9'. The minimum proposed clearance to the 10 
year flood level is 31. 7'. 

f. 120° F, Neutral Wire- For the sag on the neutral wire under 
this condition, the minimum proposed clearance to land is 
30.3'. The minimum proposed clearance to the 10 year 
flood level is 29.1 '. 

g. Minimum Clearance, Phase Wire- The 212° F conditions 
(item c above), results in the minimum clearance for phase 
conductors. The minimum proposed clearances expected 
under those conditions are 35.8' to land and 34.4' to the 10 
year flood level. The required minimum clearance from the 
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phase wires to land based on NESC Table 232-1.2 is 18.5'. 
The required minimum clearance from phase wire to the 
water surface based on NESC Table 232-1.7.b, is 20.5'. The 
crossing design as proposed exceeds the NESC 
requirements. 

h. Minimum Clearance, Neutral Wire- The 120° F conditions 
(item f above), results in the minimum clearance for the 
neutral wire. The minimum proposed clearances expected 
under that condition is 30.3' to land and 29.1' to the 10 year 
flood level. The required minimum clearance from the 
neutral to land based on NESC Table 232-1.2 is 15.5'. The 
required minimum clearance from the neutral wire to the 
water surface based on NESC Table 232-1.7.b, is 25.5'. The 
crossing design as proposed exceeds the NESC 
requirements. 

1. Minimum Phase to Neutral Clearance-The conditions 
which would result in the minimum clearance between these 
lines is with the phase wires on the 317 line operating at 
212°F and the neutral at 60° F. Under those conditions the 
proposed phase to neutral clearance would be 3.96'. Based 
on NESC Table 235-6 section 2a, the minimum clearance 
should be 22.84 inches (1.90 feet) 
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APPENDIXC 
317 LINE 

STRUCTURES 82-83 
CONTOOCOOK RIVER 

CONCORD,NH 

The area of the Contoocook River at the design flood level as defined by NESC (note 19 
to Table 232-1) is 48.48± acres. The required clearances to navigable water for phase 
conductors and neutral/communication wires are 28.5' and 25.5' respectively. The 
required clearances to ground for phase conductors and neutral/communication wires are 
18.5' and 15'5' respectively. Using the above design criteria, the maximum sags ofthe 
phase and neutral wires and minimum clearances for the crossing have been detetmined 
and designed as follows: 

a. NESC Heavy, Phase Wire- For the sag on the phase wires 
under this condition, the minimum proposed clearance to 
land is 53.8'; the minimum proposed clearance to the 10 
year flood level is 44.6'. 

b. Minus 20° F, Phase Wire- For the sag on the phase wires 
under this condition, the minimum proposed clearance to 
land is 55.0'. The minimum proposed clearance to the 10 
year flood level is 45.0'. 

c. 212° F, Phase Wire- For the sag on the phase wires under 
this condition, the minimum proposed clearance to land is 
49.4'. The minimum proposed clearance to the 10 year 
flood level is 37.9'. 

d. NESC Heavy, Neutral Wire- For the sag on the neutral 
wire under this condition, the minimum proposed clearance 
to land is 44.6'. The minimum proposed clearance to the 
10 year flood level is 34.8'. 

e. Minus 20° F, Neutral Wire- For the sag on the neutral wire 
under this condition, the minimum proposed clearance to 
land is 45.2'. The minimum proposed clearance to the 10 
year flood level is 34.2'. 

f. 120° F, Neutral Wire- For the sag on the neutral wire 
under this condition, the minimum proposed clearance to 
land is 42.1 '. The minimum proposed clearance to the 10 
year flood level is 30.1 '. 

g. Minimum Clearance, Phase Wire- The 212° F conditions 
(item c above), results in the minimum clearance for phase 
conductors. The minimum proposed clearances expected 
under those conditions are 49.4' to land and 37.9' to the 10 
year flood level. The required minimum clearance from the 
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phase wires to land based on NESC Table 232-1.2 is 18.5'. 
The required minimum clearance from phase wire to the 
water surface based on NESC Table 232-l.?.b, is 28.5'. 
The crossing design as proposed exceeds the NESC 
requirements. 

h. Minimum Clearance, Neutral Wire- The 120° F conditions 
(item f above), results in the minimum clearance for the 
neutral wire. The minimum proposed clearances expected 
under that condition is 42.1' to land and 30.1' to the 10 
year flood level. The required minimum clearance from the 
neutral to land based on NESC Table 232-1.2 is 15.5'. The 
required minimum clearance from the neutral wire to the 
water surface based on NESC Table 232-l.?.b, is 25.5'. 
The crossing design as proposed exceeds the NESC 
requirements. 

1. Minimum Phase to Neutral Clearance-The conditions 
which would result in the minimum clearance between this 
line is with the phase wires on the 317 line operating at 
212°F and the neutral at 60° F. Under those conditions the 
proposed phase to neutral clearance would be 6.11 '. Based 
on NESC Table 235-6 section 2a, the minimum clearance 
should be 22.84 inches (1.90 feet) 
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APPENDIXD 
317 LINE 

STRUCTURES 77-78 
ROLFE CANAL 
CONCORD,NH 

The area of the Rolfe Canal at the design flood level as defined by NESC (note 19 to 
Table 232-1) is 48.48± acres. The required clearance to navigable water for phase 
conductors and neutral/communication wires are 28.5' and 25.5' respectively. The 
required clearance to ground for phase conductors and messenger/communication wires 
is 18.5' and 15.5' respectively. Using the above design criteria, the maximum sags ofthe 
phase and neutral wires and minimum clearances for the crossing have been determined 
and designed as follows: 

a. NESC Heavy, Phase Wire- For the sag on the phase wires 
under this condition, the minimum proposed clearance to land is 
39.8'; the minimum proposed clearance to the 10 year flood level 
is 43.8'. 

b. Minus 20° F, Phase Wire- For the sag on the phase wires 
under this condition, the minimum proposed clearance to land is 
40.3 '. The minimum proposed clearance to the 10 year flood 
level is 46.5'. 

c. 212° F, Phase Wire- For the sag on the phase wires under 
this condition, the minimum proposed clearance to land is 38.2'. 
The minimum proposed clearance to the 10 year flood level is 
37.5'. 

d. NESC Heavy, Neutral Wire- For the sag on the neutral 
wire under this condition, the minimum proposed clearance to 
land is 32.6'. The minimum proposed clearance to the 10 year 
flood level is 36.1 '. 

e. Minus 20° F, Neutral Wire- For the sag on the neutral wire 
under this condition, the minimum proposed clearance to land is 
3 3.3 '. The minimum proposed clearance to the 10 year flood 
level is 39.3'. 

f. 120° F, Neutral Wire- For the sag on the neutral wire 
under this condition, the minimum proposed clearance to land is 
32.0'. The minimum proposed clearance to the 10 year flood 
level is 33.3'. 

g. Minimum Clearance, Phase Wire- The NESC Heavy 
conditions (item A above), results in the minimum clearance for 
phase conductors. The minimum proposed clearances expected 
under those conditions are 38.2' to land and 37.5' to the 10 year 
flood level. The required minimum clearance from the phase 

11 



wires to land based on NESC Table 232-1.2 is 18.5'. The 
required minimum clearance from phase wire to the water 
surface based on NESC Table 232-1.7.b, is 28.5'. The crossing 
design as proposed exceeds the NESC requirements. 

h. Minimum Clearance, Neutral Wire- The NESC Heavy 
conditions (item D above), results in the minimum clearance for 
the neutral wire. The minimum proposed clearances expected 
under that condition is 32.0' to land and 33.3' to the 10 year 
flood level. The required minimum clearance from the neutral to 
land based on NESC Table 232-1.2 is 15.5'. The required 
minimum clearance from the neutral wire to the water surface 
based on NESC Table 232-1.7.b, is 25.5'. The crossing design 
as proposed exceeds the NESC requirements. 

1. Minimum Phase to Neutral Clearance-The conditions 
which would result in the minimum clearance between these 
lines is with the phase wires on the 317 line operating at 212°F 
and the neutral at 60° F. Under those conditions the phase to 
neutral clearance would be 3.31 '. Based on NESC Table 235-6 
section 2a, the minimum clearance should be 22.84 inches (1.90 
feet) 
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SECTION A-A 

Notes 
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