














































































































































































































Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00 41.4 30.6 32.2 33.8 36.1 41.7 49.4 76.0
09:00 39.7 30.5 31.7 32.9 36.3 42.8 49.5 57.0
10:00 43.9 31.6 33.3 36.6 40.7 46.1 52.6 68.4
11:00 44.8 33.3 35.0 36.9 41.4 48.0 53.5 67.7
12:00 42.8 32.4 34.3 36.5 41.0 45.5 51.1 62.2
13:00 45.3 32.8 34.9 37.2 42.1 47.7 55.4 65.0
14:00 45.7 33.6 36.1 38.8 42.2 48.0 55.1 69.4
15:00 44.1 33.7 35.5 37.4 41.7 47.2 52.7 59.0
16:00 43.4 32.6 34.5 36.4 40.0 46.1 53.3 62.5
17:00 40.6 29.6 31.7 33.8 37.6 43.8 48.9 59.7
18:00 45.7 28.1 30.2 32.2 35.9 43.2 54.1 74.3
19:00 39.6 28.4 30.1 31.9 35.1 42.6 49.9 58.0
20:00 37.1 29.0 30.5 31.6 33.7 40.3 46.4 56.1
21:00 36.0 28.4 29.7 30.7 32.7 37.2 46.5 55.5
22:00 32.7 26.3 28.0 29.2 31.4 34.4 41.3 44.9
23:00 34.5 28.0 30.5 31.7 33.3 35.8 41.5 55.7

Overall Leq: 42.6

Leq (day*): 43.1
Leq (night**): 33.7

Lowest L90 (day): 30.7
Lowest L90 (night): 29.2

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 2 - Continuous Monitoring - Winter

Northern Pass
Monday, March 24, 2014

Location 2 - Winter - Tables Page 1



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 34.6 30.0 31.1 32.1 33.9 36.2 40.5 46.5
01:00 35.0 29.5 31.3 32.6 34.4 36.5 40.3 45.4
02:00 35.1 27.3 29.2 30.8 34.5 37.3 39.9 49.8
03:00 31.7 27.0 28.3 29.4 31.0 33.3 37.2 46.0
04:00 33.1 27.9 29.3 30.4 32.1 34.3 39.6 48.0
05:00 37.0 30.6 31.8 32.8 35.3 39.0 45.2 54.2
06:00 41.3 32.8 34.2 35.8 39.6 44.1 48.2 58.1
07:00 46.3 37.3 38.9 41.2 44.5 49.2 53.1 63.9
08:00 44.0 37.4 38.6 39.5 41.2 46.8 53.1 63.9
09:00 45.9 36.7 38.3 39.4 41.2 46.3 55.1 67.7
10:00 49.6 30.1 32.0 34.5 38.1 45.4 65.2 71.3
11:00 47.0 30.7 32.3 34.4 38.5 45.6 58.9 70.9
12:00 41.1 32.8 34.6 35.9 38.8 44.2 49.6 55.8
13:00 42.5 30.7 32.8 34.6 38.7 45.2 52.6 62.8
14:00 40.7 31.6 33.1 34.8 37.9 43.9 48.8 58.2
15:00 42.1 30.1 31.8 33.6 36.9 44.7 52.6 66.7
16:00 41.0 28.3 30.0 31.6 35.7 44.6 50.8 63.9
17:00 39.9 26.4 28.6 30.3 36.0 43.8 49.3 58.7
18:00 38.2 25.5 26.8 28.1 31.1 41.6 47.0 64.1
19:00 38.8 19.1 20.3 22.4 27.1 40.4 48.9 61.0
20:00 34.9 17.8 19.0 20.6 27.7 39.6 45.2 52.6
21:00 33.5 23.8 25.2 26.2 28.0 34.9 45.0 55.4
22:00 30.7 23.2 24.3 25.5 27.7 31.5 41.8 47.6
23:00 31.1 23.5 25.2 26.6 29.3 32.5 40.2 47.6

Overall Leq: 42.0

Leq (day*): 43.7
Leq (night**): 35.7

Lowest L90 (day): 20.6
Lowest L90 (night): 25.5

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 2 - Continuous Monitoring - Winter

Northern Pass
Tuesday, March 25, 2014

Location 2 - Winter - Tables Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 27.7 19.5 20.5 21.8 24.3 28.5 39.7 44.6
01:00 26.1 18.8 19.4 20.6 22.9 27.9 36.3 43.8
02:00 25.8 18.8 19.7 20.7 22.8 26.8 36.4 44.8
03:00 25.8 19.8 20.7 21.8 23.7 27.2 35.2 43.1
04:00 27.9 21.0 22.2 23.5 25.8 29.4 37.4 46.4
05:00 32.2 24.8 26.8 28.0 29.9 34.2 41.5 47.3
06:00 38.6 30.1 31.4 32.8 35.9 41.0 46.7 57.8
07:00 41.0 33.4 34.5 36.4 38.7 43.8 49.3 59.3
08:00 41.4 34.7 36.0 37.4 39.7 44.0 49.3 57.1
09:00 45.9 35.7 37.4 38.9 41.7 48.1 57.5 63.4
10:00 47.9 35.2 36.5 37.7 41.0 47.7 58.2 74.4
11:00 55.3 39.3 42.6 45.2 49.7 55.3 63.3 82.5
12:00 59.5 45.3 47.4 49.8 55.1 62.5 69.4 83.1
13:00 56.4 45.3 47.2 49.7 53.7 58.9 65.9 76.5
14:00 58.8 43.9 45.9 50.2 55.2 61.3 69.0 82.3
15:00 57.5 42.7 44.7 47.7 53.0 60.2 68.1 80.0
16:00 58.3 46.8 48.6 50.7 55.2 61.0 67.7 80.7
17:00 58.4 45.6 48.1 51.4 55.5 61.0 68.2 78.3
18:00 56.7 43.6 45.9 48.7 52.9 58.9 67.2 80.1
19:00 55.8 40.7 43.4 46.7 51.8 58.1 65.7 81.1
20:00 54.9 41.0 42.6 45.7 51.7 57.9 64.9 72.6
21:00 51.9 40.9 42.8 46.1 50.0 54.7 60.1 67.8
22:00 49.6 37.9 39.2 41.5 46.4 52.3 59.1 67.7
23:00 50.1 35.1 37.1 39.0 44.1 53.2 59.6 76.3

Overall Leq: 54.0

Leq (day*): 55.9
Leq (night**): 43.6

Lowest L90 (day): 36.4
Lowest L90 (night): 20.6

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Wednesday, March 26, 2014

Location 2 - Continuous Monitoring - Winter

Northern Pass

Location 2 - Winter - Tables Page 3



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 52.0 40.0 41.8 43.9 49.0 54.6 61.6 75.1
01:00 48.6 34.6 37.0 39.8 44.7 51.7 57.7 70.3
02:00 45.9 34.8 37.9 40.1 43.1 48.4 55.4 64.8
03:00 46.9 36.5 38.3 40.5 43.8 49.7 56.1 67.9
04:00 42.2 31.7 33.6 35.8 39.2 44.9 51.6 64.4
05:00 38.2 30.8 32.1 33.5 36.4 40.9 45.8 53.5
06:00 42.0 32.4 33.7 35.1 38.3 44.9 52.2 63.0
07:00 45.2 33.9 35.1 36.2 38.8 45.1 54.4 71.6
08:00 45.1 33.3 35.5 37.1 40.3 48.0 56.0 67.0
09:00 44.5 33.4 35.0 36.5 40.3 47.3 54.5 63.3
10:00 41.8 29.1 31.4 34.0 37.8 43.8 52.7 64.7
11:00 43.9 30.8 32.5 34.9 39.9 47.2 54.0 60.2
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

Overall Leq: 46.1

Leq (day*): 44.3
Leq (night**): 47.1

Lowest L90 (day): 34.0
Lowest L90 (night): 33.5

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 2 - Continuous Monitoring - Winter

Northern Pass
Thursday, March 27, 2014

Location 2 - Winter - Tables Page 4



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00 59.9 35.1 38.6 41.7 46.0 53.2 72.3 90.5
10:00 49.5 36.9 39.5 42.1 47.1 52.5 58.0 73.4
11:00 49.8 38.6 40.3 42.6 46.9 53.1 58.6 69.9
12:00 54.8 36.6 39.3 41.6 45.8 52.6 68.0 79.0
13:00 47.9 35.6 38.6 41.8 45.6 50.9 56.8 69.1
14:00 48.1 36.7 39.3 41.9 45.4 50.4 56.1 71.4
15:00 50.3 39.1 41.5 43.9 47.3 52.7 58.2 73.4
16:00 48.4 37.3 40.0 42.6 46.5 51.4 55.6 66.4
17:00 47.0 35.4 38.1 41.5 45.2 49.8 54.9 65.6
18:00 42.8 30.8 33.6 36.3 40.4 45.6 51.7 61.6
19:00 43.2 29.2 31.5 33.9 38.0 44.2 54.7 68.8
20:00 43.9 28.9 31.7 34.9 39.5 45.8 54.9 66.1
21:00 42.1 25.8 28.7 32.2 37.4 43.9 53.2 63.9
22:00 40.1 23.5 25.9 30.0 35.5 41.3 52.1 62.9
23:00 37.0 23.4 25.2 27.9 32.3 38.5 45.3 64.3

Overall Leq: 51.1

Leq (day*): 51.6
Leq (night**): 38.8

Lowest L90 (day): 32.2
Lowest L90 (night): 27.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 9 - Continuous Monitoring - Winter

Northern Pass
Monday, March 24, 2014

Location 9 - Winter - Tables Page 1



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 36.9 23.4 24.7 27.0 30.4 36.8 47.6 64.8
01:00 31.8 22.1 23.8 25.9 28.8 34.4 41.3 50.1
02:00 34.3 22.9 23.8 25.0 29.0 36.5 45.7 55.8
03:00 35.0 23.1 24.3 25.9 29.3 36.6 45.1 58.0
04:00 35.2 23.7 25.0 27.1 31.0 37.6 44.5 56.1
05:00 40.5 27.8 29.1 31.7 36.0 41.0 48.0 68.2
06:00 44.8 31.9 33.7 36.4 40.6 46.6 56.2 66.7
07:00 50.5 35.9 38.2 40.4 43.9 51.3 59.9 78.8
08:00 47.0 33.4 35.5 37.5 41.7 50.1 58.0 67.1
09:00 48.4 31.3 34.1 36.6 40.9 49.2 60.5 72.5
10:00 47.8 31.8 34.0 36.3 41.1 48.7 59.3 72.8
11:00 46.7 35.5 37.4 39.8 44.0 50.1 55.3 63.5
12:00 48.2 37.3 39.3 41.4 45.6 50.6 57.1 74.0
13:00 57.3 37.0 38.8 43.4 48.0 55.9 69.3 84.7
14:00 53.7 36.0 38.2 40.9 45.8 52.9 63.9 79.5
15:00 47.5 36.3 39.2 41.6 44.8 49.3 57.1 70.0
16:00 44.0 34.3 36.5 38.6 42.2 46.4 52.1 68.7
17:00 43.2 30.9 33.3 36.4 40.5 45.8 52.6 62.5
18:00 39.8 27.4 29.3 32.2 36.7 42.4 49.5 58.7
19:00 42.1 27.3 30.5 34.0 38.5 43.3 53.3 64.5
20:00 42.8 28.2 30.8 35.2 39.8 45.8 52.2 63.1
21:00 41.4 24.7 28.5 33.2 37.3 42.7 51.4 66.0
22:00 43.3 25.5 28.1 30.5 35.4 44.8 56.5 65.3
23:00 35.5 20.9 22.8 26.4 31.1 36.8 46.4 62.7

Overall Leq: 47.7

Leq (day*): 49.5
Leq (night**): 39.6

Lowest L90 (day): 32.2
Lowest L90 (night): 25.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 9 - Continuous Monitoring - Winter

Northern Pass
Tuesday, March 25, 2014

Location 9 - Winter - Tables Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 30.5 19.9 21.3 23.2 28.3 33.3 39.9 47.4
01:00 35.0 19.8 20.4 22.0 27.4 32.6 41.9 62.4
02:00 30.1 20.3 21.3 23.1 28.0 32.8 39.6 44.9
03:00 31.8 20.7 22.6 24.4 28.5 34.7 40.3 53.4
04:00 32.5 20.3 21.2 23.7 28.8 36.6 41.6 49.4
05:00 37.3 25.6 27.1 29.4 33.1 38.9 44.4 65.5
06:00 46.3 31.5 33.4 35.6 40.9 46.2 59.0 73.2
07:00 47.1 34.7 37.1 39.7 43.3 49.6 57.4 69.6
08:00 46.1 35.3 37.0 38.9 42.3 48.5 57.2 69.1
09:00 48.1 36.3 38.1 40.5 45.6 51.0 56.7 70.1
10:00 48.6 36.4 39.1 41.6 46.2 51.7 57.2 66.7
11:00 52.0 41.6 43.0 45.2 49.3 54.7 61.1 73.8
12:00 52.1 41.8 43.3 45.7 49.7 55.3 60.4 71.7
13:00 52.2 42.0 44.0 46.4 49.9 55.2 61.0 66.2
14:00 55.9 43.8 45.4 47.5 51.6 58.4 65.3 80.0
15:00 55.2 44.9 46.7 48.5 52.0 58.2 64.6 73.2
16:00 55.4 44.8 46.8 48.7 52.3 58.5 64.9 70.0
17:00 54.0 43.3 44.8 47.0 51.0 57.1 63.7 69.4
18:00 50.9 40.7 42.3 44.4 48.5 53.7 60.1 67.0
19:00 50.9 39.6 41.6 43.5 47.5 54.0 60.2 70.8
20:00 50.5 38.1 39.9 42.6 47.1 53.4 61.0 66.0
21:00 50.2 35.2 37.3 40.7 45.7 53.3 61.0 66.4
22:00 50.5 37.8 39.9 42.0 47.1 53.8 59.7 65.1
23:00 47.1 31.7 33.2 36.4 42.4 50.2 58.5 61.7

Overall Leq: 50.6

Leq (day*): 52.2
Leq (night**): 43.9

Lowest L90 (day): 38.9
Lowest L90 (night): 22.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 9 - Continuous Monitoring - Winter

Northern Pass
Wednesday, March 26, 2014

Location 9 - Winter - Tables Page 3



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 48.2 26.2 28.1 31.6 36.8 48.9 60.3 70.9
01:00 44.1 26.8 28.5 30.7 36.7 47.1 56.0 61.9
02:00 43.9 25.5 26.6 31.0 37.2 46.9 54.9 63.3
03:00 39.5 25.0 26.8 28.6 34.3 42.9 50.6 56.1
04:00 38.6 24.6 26.0 28.1 33.6 40.3 50.2 58.7
05:00 44.3 28.4 30.4 33.3 39.4 47.4 55.5 63.9
06:00 50.8 33.4 36.4 40.5 47.5 54.3 60.5 65.6
07:00 52.3 42.0 44.4 46.6 50.0 55.1 61.1 66.4
08:00 51.7 36.0 39.3 42.2 47.4 54.3 62.1 78.7
09:00 48.9 33.9 36.4 39.6 44.4 50.5 60.0 73.4
10:00 50.0 35.6 38.5 41.0 45.3 51.7 59.8 78.8
11:00 46.9 32.9 35.4 38.0 42.7 49.5 57.1 67.8
12:00 46.5 35.6 37.4 41.1 44.5 49.1 54.5 71.7
13:00 45.6 31.7 34.6 37.7 42.3 48.6 54.2 67.6
14:00 45.8 31.6 35.3 38.1 42.2 47.1 53.9 73.7
15:00 44.6 31.4 34.2 37.3 42.7 47.6 52.0 63.3
16:00 47.6 36.8 39.1 42.0 45.3 49.8 56.1 69.0
17:00 43.7 31.2 33.6 37.1 41.9 46.5 51.7 61.9
18:00 41.9 29.8 31.4 33.8 39.0 45.1 51.3 58.7
19:00 42.5 32.9 34.5 36.5 40.0 44.8 52.4 61.8
20:00 41.6 30.2 32.2 34.5 38.6 44.9 50.8 58.4
21:00 39.1 26.6 29.1 32.0 36.3 41.9 48.5 57.2
22:00
23:00

Overall Leq: 47.0

Leq (day*): 47.4
Leq (night**): 46.0

Lowest L90 (day): 32.0
Lowest L90 (night): 28.1

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 9 - Continuous Monitoring - Winter

Northern Pass
Thursday, March 27, 2014

Location 9 - Winter - Tables Page 4





Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00 42.0 30.2 31.8 33.6 37.9 44.3 52.4 63.3
10:00 39.8 29.3 30.5 32.0 35.8 42.4 50.3 60.5
11:00 41.8 27.4 28.7 30.9 35.8 43.6 52.8 63.2
12:00 46.2 28.0 30.9 33.5 38.3 47.9 58.4 70.0
13:00 42.1 28.0 29.8 31.6 36.5 43.0 55.0 62.7
14:00 39.3 28.0 29.4 31.3 35.7 42.8 48.7 58.3
15:00 75.9 28.5 29.9 36.8 58.8 76.5 90.3 95.0
16:00 58.4 27.0 28.7 31.3 37.2 61.4 71.5 76.0
17:00 41.5 25.6 27.5 29.5 36.4 44.4 52.1 65.3
18:00 42.2 26.2 27.9 33.5 38.7 44.5 52.4 70.5
19:00 42.7 30.1 31.7 33.7 38.7 45.3 53.0 71.1
20:00 41.3 32.3 33.8 35.0 37.3 43.8 51.6 67.8
21:00 38.6 31.8 32.9 33.9 35.9 40.1 48.1 60.0
22:00 37.3 31.4 33.3 34.1 35.7 38.7 46.1 52.5
23:00 36.3 31.8 33.2 34.3 35.8 37.8 41.7 47.7

Overall Leq: 64.3

Leq (day*): 64.9
Leq (night**): 36.9

Lowest L90 (day): 29.5
Lowest L90 (night): 34.1

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 2 - Continuous Monitoring - Summer

Northern Pass
Monday, July 21, 2014

Location 2 - Summer - Tables Page 1



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 35.7 31.6 32.6 33.5 35.0 37.2 42.0 47.8
01:00 35.0 31.0 32.2 33.2 34.5 35.9 38.6 50.6
02:00 35.6 31.4 32.6 33.4 34.8 36.2 41.7 51.8
03:00 35.5 30.5 32.2 33.5 35.1 36.9 39.6 45.5
04:00 53.2 32.0 33.4 34.3 36.5 56.3 66.0 73.3
05:00 49.7 33.7 35.7 37.1 40.3 48.7 63.5 72.5
06:00 43.2 37.0 38.4 39.6 41.3 45.0 50.6 67.0
07:00 46.9 38.1 39.8 40.7 42.8 46.8 54.9 82.8
08:00 44.2 38.2 39.3 40.2 42.3 46.7 52.3 59.1
09:00 42.3 34.1 36.0 37.0 40.0 44.7 50.9 63.2
10:00 41.9 31.2 32.6 33.9 37.9 44.8 52.1 63.5
11:00 42.6 30.7 32.3 34.1 37.8 43.6 51.8 69.4
12:00 42.6 29.9 31.1 32.5 37.8 45.6 53.7 62.6
13:00 43.8 31.2 32.7 35.0 40.1 46.6 53.9 65.5
14:00 40.8 30.9 32.9 34.7 38.0 43.7 48.7 62.4
15:00 43.1 30.4 32.6 34.3 38.4 44.7 54.2 68.2
16:00 43.4 31.6 33.6 35.7 39.3 46.4 53.6 61.0
17:00 47.4 34.7 36.2 38.5 43.9 50.6 57.1 67.2
18:00 44.9 34.5 36.2 38.1 41.8 47.6 54.5 62.5
19:00 44.6 34.1 35.6 37.2 40.4 46.6 54.2 71.6
20:00 46.4 33.9 35.6 37.1 40.3 46.2 56.8 70.7
21:00 39.3 34.1 35.1 36.1 38.1 41.7 45.7 55.3
22:00 38.4 32.8 33.8 34.9 36.7 40.3 45.5 55.5
23:00 37.2 31.8 33.3 34.2 35.6 39.4 44.6 53.5

Overall Leq: 44.9

Leq (day*): 44.2
Leq (night**): 45.9

Lowest L90 (day): 32.5
Lowest L90 (night): 33.2

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 2 - Continuous Monitoring - Summer

Northern Pass
Tuesday, July 22, 2014

Location 2 - Summer - Tables Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 38.8 32.1 33.2 34.3 36.9 42.1 46.4 51.7
01:00 40.1 33.5 34.5 35.9 38.4 43.1 47.4 49.9
02:00 36.3 31.5 33.0 33.8 35.2 37.6 44.5 49.3
03:00 35.8 32.2 33.4 34.2 35.4 37.1 40.3 45.0
04:00 45.2 32.0 33.7 34.8 37.5 48.2 55.0 75.3
05:00 46.1 34.2 36.4 38.1 40.3 46.4 54.4 76.3
06:00 44.1 37.6 39.0 40.1 41.9 46.0 52.6 66.3
07:00 44.8 38.7 39.9 41.3 43.3 46.8 51.9 63.6
08:00 44.7 36.6 38.3 39.7 42.0 45.5 54.1 71.7
09:00 49.0 34.6 35.8 37.0 40.5 45.0 52.2 80.6
10:00 47.3 34.9 36.4 38.2 42.1 47.2 58.6 70.0
11:00 47.8 35.1 36.7 39.2 42.7 48.1 58.4 72.0
12:00 48.3 36.3 37.7 40.7 44.6 49.3 58.5 71.7
13:00 48.7 38.4 39.6 41.5 45.6 50.3 57.0 71.6
14:00 47.0 36.7 39.0 40.7 45.0 49.3 54.6 69.0
15:00 48.1 38.5 39.8 41.8 45.7 50.5 56.7 69.0
16:00 45.3 37.7 39.3 40.7 43.9 48.1 51.5 57.1
17:00 45.2 34.6 37.1 39.7 43.3 47.7 53.8 64.1
18:00 43.8 35.3 37.0 38.4 41.3 45.7 50.9 72.3
19:00 52.8 36.3 37.8 39.3 47.3 53.7 59.0 88.0
20:00 58.7 41.5 43.0 46.1 52.6 60.7 68.5 88.6
21:00 57.0 33.3 35.3 37.9 51.1 59.4 67.7 81.5
22:00 48.5 34.5 35.8 37.7 42.1 49.4 58.9 79.4
23:00 55.0 24.0 40.4 41.8 45.8 56.6 66.8 84.9

Overall Leq: 50.3

Leq (day*): 51.3
Leq (night**): 47.6

Lowest L90 (day): 37.0
Lowest L90 (night): 33.8

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Wednesday, July 23, 2014

Location 2 - Continuous Monitoring - Summer

Northern Pass

Location 2 - Summer - Tables Page 3



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 41.2 34.4 35.2 36.8 39.7 42.7 48.8 65.3
01:00 38.1 34.3 35.1 36.2 37.8 39.7 41.3 58.4
02:00 38.2 31.5 33.0 34.7 37.1 39.5 44.9 63.3
03:00 39.7 31.3 32.7 34.9 37.6 41.5 47.8 67.6
04:00 44.1 35.1 36.0 36.7 38.5 42.6 57.5 63.7
05:00 51.8 32.9 35.1 36.4 38.8 49.6 63.9 84.6
06:00 45.4 34.6 35.7 36.7 38.9 43.7 56.9 69.5
07:00 45.1 28.5 36.5 37.8 41.3 47.4 53.9 72.5
08:00 41.9 34.8 36.2 37.3 39.8 44.6 50.0 59.8
09:00 44.5 34.5 36.0 37.7 41.0 46.3 53.1 68.1
10:00 43.5 34.3 36.7 38.4 41.1 45.1 51.5 63.1
11:00 40.3 31.4 33.0 35.0 37.9 42.9 49.5 56.8
12:00 41.5 30.3 32.0 33.8 37.9 43.1 51.4 65.6
13:00 40.7 29.5 31.0 34.3 39.0 43.3 49.1 57.6
14:00 43.6 34.0 35.5 37.3 41.1 46.4 52.3 65.0
15:00 45.6 35.1 36.8 39.2 43.4 48.3 53.9 67.4
16:00 48.0 38.4 39.5 41.4 45.3 49.5 59.1 66.1
17:00 45.4 35.9 37.6 40.1 43.7 47.9 51.9 66.0
18:00 44.0 34.7 36.2 38.2 42.0 46.8 51.6 68.7
19:00 46.4 33.1 34.4 36.0 40.7 47.2 58.7 68.5
20:00 40.5 32.2 33.5 34.7 37.4 43.7 49.4 62.5
21:00 38.0 32.4 34.1 35.4 36.9 39.5 44.8 51.4
22:00 39.6 30.9 32.3 33.2 35.5 43.3 49.1 55.9
23:00 34.8 29.7 30.7 31.5 33.1 36.4 43.5 51.0

Overall Leq: 44.2

Leq (day*): 44.0
Leq (night**): 44.6

Lowest L90 (day): 33.8
Lowest L90 (night): 31.5

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 2 - Continuous Monitoring - Summer

Northern Pass
Thursday, July 24, 2014

Location 2 - Summer - Tables Page 4



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00 46.6 38.8 40.3 42.1 44.6 48.8 55.2 62.9
12:00 44.8 36.8 38.9 40.7 43.2 46.8 52.8 67.3
13:00 45.4 36.7 38.8 40.6 43.5 47.7 53.7 64.7
14:00 45.6 37.8 39.2 41.0 44.3 48.2 52.5 61.6
15:00 46.4 37.5 38.7 40.5 44.4 49.7 53.7 65.2
16:00 46.7 38.4 39.6 41.1 44.0 48.5 55.8 71.1
17:00 49.5 39.2 40.4 42.7 45.4 50.5 60.5 72.4
18:00 47.6 37.7 39.8 41.4 43.9 48.4 58.9 69.9
19:00 45.8 36.9 38.3 40.3 43.0 48.0 55.9 65.1
20:00 46.5 36.4 37.9 40.1 43.0 48.4 56.5 67.9
21:00 41.7 34.4 35.5 37.0 39.6 44.5 50.0 58.6
22:00 39.2 32.8 33.7 34.5 36.8 41.1 48.7 55.9
23:00 39.8 31.5 32.2 32.9 34.6 39.8 49.4 62.3

Overall Leq: 45.8

Leq (day*): 46.4
Leq (night**): 39.5

Lowest L90 (day): 37.0
Lowest L90 (night): 32.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 9 - Continuous Monitoring - Summer

Northern Pass
Monday, July 21, 2014

Location 9 - Summer - Tables Page 1



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 35.8 31.1 32.0 32.4 33.6 37.7 43.4 58.8
01:00 35.3 30.8 31.7 32.1 33.0 36.8 43.6 53.9
02:00 34.4 30.8 31.3 31.6 32.2 35.4 42.3 56.8
03:00 34.6 30.6 31.4 31.9 32.8 37.6 41.1 46.6
04:00 37.2 30.9 31.7 32.2 34.6 39.2 44.1 58.4
05:00 41.1 33.2 34.3 35.4 39.0 42.8 50.5 59.3
06:00 47.2 35.5 37.2 39.4 43.3 49.4 56.2 72.0
07:00 46.1 36.9 38.5 40.9 43.7 48.9 54.8 60.7
08:00 46.3 35.8 37.6 40.0 42.9 50.3 55.2 67.7
09:00 47.1 37.2 38.7 40.2 43.3 51.1 56.0 64.2
10:00 47.4 35.8 38.0 39.2 41.8 46.8 53.8 73.9
11:00 48.1 37.8 39.6 42.5 46.0 50.0 55.6 73.9
12:00 48.7 40.6 42.3 44.1 46.9 50.9 56.4 68.2
13:00 50.9 39.1 41.6 44.5 48.1 52.5 57.8 74.7
14:00 47.9 40.1 42.0 43.8 46.5 50.4 54.4 63.0
15:00 55.6 40.5 42.5 45.2 49.4 58.5 66.9 73.1
16:00 49.7 41.7 43.3 45.2 48.0 51.9 57.4 66.9
17:00 49.5 40.8 42.4 44.7 47.1 50.6 56.3 74.6
18:00 50.5 38.4 40.7 42.6 45.7 50.1 59.7 74.5
19:00 51.9 37.2 38.9 41.3 45.3 50.5 64.1 81.3
20:00 43.6 35.2 36.9 39.0 41.8 46.1 51.5 61.0
21:00 41.0 33.3 34.6 36.3 38.8 43.8 49.4 59.5
22:00 39.4 32.4 33.2 34.2 36.8 41.3 49.5 57.9
23:00 36.2 31.7 32.5 33.2 34.7 38.3 42.8 51.3

Overall Leq: 47.8

Leq (day*): 49.6
Leq (night**): 40.3

Lowest L90 (day): 36.3
Lowest L90 (night): 31.6

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 9 - Continuous Monitoring - Summer

Northern Pass
Tuesday, July 22, 2014

Location 9 - Summer - Tables Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 34.7 31.2 31.9 32.3 33.2 36.1 41.6 53.1
01:00 34.9 30.9 31.5 31.9 32.8 36.6 44.3 56.9
02:00 37.1 30.5 31.2 31.6 32.7 38.2 48.4 56.4
03:00 36.4 30.9 31.8 32.4 33.5 38.7 45.1 55.4
04:00 38.6 31.6 32.5 33.6 36.7 40.8 45.8 59.4
05:00 44.4 34.4 35.8 38.1 43.0 46.5 52.5 61.2
06:00 43.6 33.9 37.0 39.3 42.1 46.0 51.3 57.4
07:00 46.1 38.1 40.0 41.6 44.3 48.2 54.7 63.5
08:00 48.4 37.5 39.1 41.1 44.6 50.9 57.2 68.0
09:00 50.1 38.2 39.9 41.5 44.9 52.6 61.6 70.9
10:00 48.2 37.1 39.5 42.5 46.5 51.0 55.9 67.3
11:00 48.8 39.1 41.8 44.0 47.4 51.5 55.4 63.6
12:00 49.7 41.1 43.2 45.0 47.9 52.3 57.9 66.8
13:00 50.4 43.1 44.5 46.0 48.8 53.0 57.8 71.1
14:00 50.9 40.7 42.7 45.0 48.4 53.4 60.0 73.5
15:00 49.4 41.0 43.3 45.6 48.0 51.7 56.8 64.5
16:00 49.9 42.2 44.1 45.8 48.3 52.1 57.7 64.3
17:00 59.4 41.8 43.3 45.7 50.5 65.7 68.2 79.0
18:00 64.2 48.8 50.5 54.6 60.7 67.6 69.6 90.5
19:00 58.2 48.0 50.1 52.8 55.9 59.8 66.9 81.8
20:00 49.3 39.7 41.4 43.4 46.8 53.3 56.7 63.6
21:00 46.4 39.5 41.3 42.8 45.0 48.9 53.1 62.7
22:00 55.7 48.7 50.3 52.3 54.8 58.1 60.3 71.1
23:00 56.5 40.7 42.6 45.2 52.3 60.3 66.7 69.9

Overall Leq: 54.0

Leq (day*): 55.3
Leq (night**): 50.0

Lowest L90 (day): 41.1
Lowest L90 (night): 31.6

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Wednesday, July 23, 2014

Location 9 - Continuous Monitoring - Summer

Northern Pass

Location 9 - Summer - Tables Page 3



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 46.0 36.5 38.2 39.8 44.1 49.6 52.4 63.7
01:00 45.6 37.4 39.1 40.8 43.6 49.0 51.9 61.9
02:00 44.5 34.8 35.7 37.3 40.5 46.5 56.3 63.2
03:00 56.5 33.7 34.7 35.2 38.5 58.6 69.7 78.7
04:00 39.6 34.2 34.8 35.4 37.5 42.5 47.5 54.9
05:00 42.6 34.8 35.9 36.9 39.9 45.1 51.9 60.7
06:00 44.4 35.1 36.1 38.4 42.4 47.2 52.5 61.9
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

Overall Leq: 49.4

Leq (day*):
Leq (night**): 49.4

Lowest L90 (day):
Lowest L90 (night): 35.2

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Location 9 - Continuous Monitoring - Summer

Northern Pass
Thursday, July 24, 2014

Location 9 - Summer - Tables Page 4































Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00 55.1 20.8 23.3 28.1 42.8 59.7 66.2 73.8
13:00 57.2 21.4 24.0 31.7 45.4 60.4 67.8 81.7
14:00 56.6 20.0 22.6 29.0 46.3 61.6 67.1 73.6
15:00 57.9 26.2 29.1 34.5 52.2 62.4 67.3 74.7
16:00 57.9 25.0 27.2 33.3 51.8 62.6 67.0 73.0
17:00 56.8 22.1 24.1 30.6 48.9 61.7 66.4 72.9
18:00 55.5 21.2 24.0 29.1 44.0 60.2 66.2 73.5
19:00 53.3 19.0 20.5 24.0 36.9 58.2 64.2 71.2
20:00 52.1 20.6 22.1 24.5 32.5 56.1 64.4 70.1
21:00 51.0 22.2 23.5 25.7 32.7 54.9 63.3 71.8
22:00 50.8 18.0 19.8 22.7 32.0 54.8 63.0 69.5
23:00 51.7 17.4 18.6 20.9 28.3 54.9 64.1 73.1

Overall Leq: 55.4

Leq (day*): 55.9
Leq (night**): 51.3

Lowest L90 (day): 24.0
Lowest L90 (night): 20.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Winter

Northern Pass - Franklin Converter Station
Thursday, January 30, 2014

Franklin Winter CM-1 Page 1



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 47.2 16.7 17.6 18.9 24.2 45.6 61.1 71.3
01:00 42.8 16.5 17.5 18.1 20.7 30.5 57.4 65.7
02:00 45.6 17.0 17.8 19.8 24.4 37.6 60.0 70.9
03:00 44.2 19.0 20.3 22.4 26.1 35.7 58.8 67.0
04:00 49.8 19.4 20.9 22.6 27.5 51.2 62.9 72.0
05:00 53.4 21.3 22.8 26.4 35.2 58.1 64.5 72.3
06:00 57.4 27.4 29.4 32.7 48.1 61.7 66.7 79.2
07:00 59.2 28.1 31.1 36.2 51.5 62.9 68.8 82.2
08:00 57.1 30.1 32.2 34.6 44.3 61.0 68.3 82.7
09:00 56.8 25.8 27.8 30.4 43.0 60.6 68.0 80.7
10:00 56.9 23.8 25.6 28.9 43.5 60.2 68.2 80.3
11:00 55.5 23.0 24.9 27.5 41.6 59.8 66.7 75.3
12:00 56.9 23.3 25.6 29.5 43.6 60.0 67.6 82.7
13:00 56.7 26.6 29.4 33.4 45.7 60.8 68.0 77.6
14:00 57.0 29.3 31.0 34.4 49.4 61.7 66.8 74.7
15:00 58.1 26.2 28.1 34.0 51.5 62.4 68.3 74.9
16:00 57.4 25.8 27.5 33.5 51.5 62.2 65.9 72.6
17:00 56.8 22.6 25.4 32.3 49.9 61.5 65.7 75.3
18:00 54.7 23.5 25.2 28.5 42.9 59.8 65.0 72.2
19:00 52.9 20.9 23.7 26.9 35.6 57.2 64.3 73.6
20:00 51.5 21.0 22.5 25.5 34.7 55.9 63.1 69.3
21:00 51.3 22.2 23.9 26.3 32.7 55.0 63.3 71.4
22:00 51.0 23.4 25.9 27.6 32.5 55.4 63.0 67.6
23:00 51.4 20.6 21.8 23.9 33.1 54.8 63.8 70.5

Overall Leq: 55.1

Leq (day*): 56.4
Leq (night**): 51.4

Lowest L90 (day): 25.5
Lowest L90 (night): 18.1

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Winter

Northern Pass - Franklin Converter Station
Friday, January 31, 2014

Franklin Winter CM-1 Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 48.5 18.8 20.5 23.6 27.8 49.8 62.1 68.8
01:00 45.7 18.8 19.9 22.2 25.5 38.5 60.2 69.0
02:00 43.8 19.6 21.4 22.9 27.0 34.5 58.5 67.5
03:00 43.9 20.6 22.3 25.7 29.5 35.6 58.7 64.9
04:00 45.2 22.5 23.8 25.0 27.6 38.8 60.0 66.2
05:00 49.7 23.6 25.2 27.2 31.3 52.4 62.3 67.8
06:00 55.2 26.0 28.2 30.3 37.3 57.9 65.9 79.8
07:00 56.9 28.1 30.1 32.6 40.0 59.3 67.1 83.6
08:00 54.8 26.6 29.7 32.1 38.5 58.5 66.0 77.2
09:00 56.2 27.7 28.9 31.5 40.3 59.1 65.6 84.1
10:00 55.5 20.7 22.4 29.1 43.7 59.7 65.2 80.6
11:00 56.8 18.9 21.9 28.8 46.1 60.4 67.1 82.0
12:00 54.4 21.3 24.0 28.2 44.9 59.4 64.3 71.3
13:00 54.6 21.2 22.9 27.5 43.8 59.2 65.1 74.5
14:00 55.1 24.2 25.9 30.1 47.5 60.1 64.3 72.2
15:00 56.3 26.9 28.4 32.0 49.2 61.1 65.9 72.9
16:00 55.4 26.7 29.9 32.9 47.5 60.5 64.7 70.7
17:00 54.4 23.1 25.0 31.8 46.2 59.4 64.6 68.5
18:00 53.1 23.0 24.4 28.0 39.3 57.9 64.2 68.8
19:00 54.8 27.1 29.1 31.1 40.0 59.8 65.7 71.1
20:00 53.2 26.1 27.4 29.9 37.2 57.9 64.7 71.7
21:00 51.9 24.3 25.6 27.5 32.5 55.5 64.3 69.2
22:00 52.2 24.7 26.0 27.5 32.9 56.4 64.2 69.3
23:00 52.1 19.6 21.3 25.0 31.4 54.9 64.3 74.5

Overall Leq: 53.8

Leq (day*): 55.1
Leq (night**): 50.2

Lowest L90 (day): 27.5
Lowest L90 (night): 22.2

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Winter

Northern Pass - Franklin Converter Station
Saturday, February 1, 2014

Franklin Winter CM-1 Page 3



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 47.7 20.3 21.5 23.5 27.0 45.2 61.9 69.3
01:00 46.2 19.1 20.4 21.7 24.0 35.6 61.1 70.7
02:00 45.3 16.8 17.4 18.8 21.5 30.5 59.1 71.1
03:00 45.1 17.9 19.2 20.9 23.6 32.7 59.5 70.4
04:00 42.1 19.5 20.4 22.1 26.8 31.7 56.5 68.0
05:00 49.3 22.1 23.1 24.3 27.8 50.6 63.0 68.7
06:00 52.4 23.5 24.7 26.9 32.4 56.1 64.7 73.0
07:00 52.9 27.3 28.9 30.5 35.2 57.4 64.7 68.6
08:00 52.1 29.2 30.3 32.2 36.2 56.4 63.7 69.3
09:00 55.0 30.3 31.5 33.1 41.3 59.5 66.1 74.1
10:00 54.8 31.2 33.2 36.0 41.5 59.6 65.5 73.3
11:00 55.6 30.0 33.3 36.3 44.0 60.6 65.6 73.1
12:00 56.1 25.4 27.2 30.5 44.8 61.1 66.0 74.6
13:00 56.2 28.2 30.2 33.3 45.7 61.4 66.1 70.9
14:00 57.6 27.7 29.9 34.8 50.4 62.6 66.9 71.8
15:00 56.9 26.0 27.8 31.9 45.8 62.0 67.0 74.3
16:00 56.0 25.9 27.4 32.7 44.2 61.3 66.2 71.4
17:00 54.1 25.5 27.6 30.6 38.5 59.1 65.4 70.8
18:00 52.6 24.0 25.9 28.4 35.7 57.3 64.0 68.1
19:00 51.0 20.6 22.0 24.4 32.8 54.0 63.5 70.7
20:00 51.8 21.7 23.6 25.4 31.8 54.4 63.9 75.1
21:00 50.9 22.8 24.0 25.4 29.5 53.4 63.7 70.3
22:00 52.3 22.6 23.8 26.0 33.5 56.5 64.2 70.9
23:00 49.9 18.8 19.8 22.6 27.9 52.2 62.9 70.5

Overall Leq: 53.3

Leq (day*): 54.7
Leq (night**): 49.0

Lowest L90 (day): 24.4
Lowest L90 (night): 18.8

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Winter

Northern Pass - Franklin Converter Station
Sunday, February 2, 2014

Franklin Winter CM-1 Page 4



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 48.8 22.6 24.6 26.7 34.0 46.8 62.1 71.9
01:00 44.2 28.1 29.8 32.4 38.0 44.5 57.3 65.7
02:00 46.0 28.4 29.9 32.9 37.2 43.7 60.1 68.1
03:00 46.1 26.0 28.2 30.3 34.3 43.2 59.6 71.7
04:00 48.4 26.2 27.9 29.8 35.2 47.1 62.0 69.6
05:00 53.1 24.0 25.7 29.8 37.8 57.9 64.0 72.3
06:00 57.1 27.5 29.8 35.5 49.8 61.7 66.5 73.7
07:00 57.8 26.9 30.2 34.2 51.1 62.0 67.6 74.9
08:00 56.1 24.0 26.1 31.6 44.4 60.5 66.9 74.4
09:00 56.3 24.8 26.6 29.5 41.7 60.2 68.5 76.3
10:00 56.2 21.9 23.9 27.0 39.7 60.1 67.8 79.3
11:00 55.9 19.9 21.5 26.3 42.8 60.2 66.8 75.5
12:00 55.1 18.8 20.1 23.4 43.4 59.9 65.6 74.0
13:00 56.0 18.7 19.7 23.2 42.7 60.3 67.3 75.2
14:00 57.8 20.2 23.1 28.4 49.1 61.9 69.0 75.5
15:00 57.6 22.0 24.1 31.1 51.0 62.3 67.1 73.9
16:00 57.6 24.4 27.2 33.0 51.3 62.2 66.9 73.3
17:00 55.6 24.5 26.9 31.0 46.7 60.6 65.0 71.7
18:00 54.0 22.2 24.0 28.1 39.4 59.1 64.6 70.5
19:00 51.0 23.4 25.5 27.8 35.0 55.6 62.5 68.1
20:00 50.6 22.7 24.5 27.8 33.4 54.5 63.0 67.8
21:00 48.9 25.4 27.3 29.6 33.1 51.2 62.2 66.0
22:00 51.0 25.2 27.8 31.1 35.5 55.2 62.9 69.7
23:00 50.5 21.5 23.3 26.3 32.4 51.5 63.5 74.1

Overall Leq: 54.6

Leq (day*): 55.7
Leq (night**): 51.3

Lowest L90 (day): 23.2
Lowest L90 (night): 26.3

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Winter

Northern Pass - Franklin Converter Station
Monday, February 3, 2014

Franklin Winter CM-1 Page 5



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 47.3 23.5 24.9 26.9 30.2 39.3 61.2 71.1
01:00 44.2 21.9 23.2 25.5 30.7 35.7 58.7 66.8
02:00 43.9 22.9 24.6 27.3 29.8 34.6 58.9 66.3
03:00 46.8 25.7 27.6 29.2 31.8 42.6 61.1 68.8
04:00 49.1 25.9 28.1 29.9 34.5 49.0 62.8 69.3
05:00 53.2 27.7 29.7 31.9 36.8 58.2 64.3 70.4
06:00 57.9 31.4 33.1 36.4 50.2 62.5 67.6 73.8
07:00 58.6 31.9 34.1 37.4 51.9 63.0 68.1 76.0
08:00 56.7 26.1 28.1 33.1 44.7 61.3 67.6 74.9
09:00 55.7 21.9 23.4 27.0 39.3 59.8 67.2 76.0
10:00 55.9 24.0 26.9 29.9 43.8 60.1 66.9 75.2
11:00 56.6 23.7 25.9 29.4 41.7 60.0 68.8 80.2
12:00 54.9 23.3 25.1 29.3 42.4 59.5 65.8 72.8
13:00 56.4 24.4 26.1 30.2 44.5 60.5 68.1 75.0
14:00 57.6 22.6 25.1 30.8 49.5 61.6 68.3 76.9
15:00 58.2 25.2 28.5 34.6 50.3 62.4 68.2 77.6
16:00 58.2 24.1 28.1 35.9 51.7 62.6 67.4 79.4
17:00 57.3 26.8 28.5 33.3 49.2 62.1 66.8 74.3
18:00 55.0 25.8 27.9 30.6 43.5 59.9 65.5 74.2
19:00 53.0 21.5 23.3 25.9 34.1 57.9 64.3 71.4
20:00 52.1 24.1 26.1 28.6 34.7 56.0 64.0 70.6
21:00 51.9 23.4 25.6 28.1 33.3 55.9 63.2 73.6
22:00 51.7 21.6 23.0 25.0 31.1 55.6 63.6 70.5
23:00 49.9 20.7 22.6 24.8 29.8 51.5 63.2 72.4

Overall Leq: 55.1

Leq (day*): 56.3
Leq (night**): 51.6

Lowest L90 (day): 25.9
Lowest L90 (night): 24.8

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Winter

Northern Pass - Franklin Converter Station
Tuesday, February 4, 2014

Franklin Winter CM-1 Page 6



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 46.0 20.2 21.5 23.2 27.2 42.0 60.6 67.8
01:00 46.0 16.9 17.7 19.1 26.0 40.7 60.1 71.6
02:00 44.2 17.0 18.2 19.3 23.6 33.0 58.9 69.2
03:00 47.9 18.7 19.8 21.2 23.7 41.0 60.9 72.3
04:00 49.4 20.3 21.5 22.9 27.7 51.5 62.6 68.8
05:00 50.1 23.8 26.3 28.7 35.9 53.8 62.4 68.8
06:00 50.6 32.4 33.6 35.4 41.9 54.9 60.6 72.6
07:00 48.0 32.5 35.1 36.4 40.0 51.5 58.8 68.4
08:00 46.8 31.6 33.8 35.6 38.8 46.9 60.0 69.3
09:00 46.1 29.9 31.4 32.9 36.3 46.6 58.5 70.7
10:00 48.1 29.4 30.6 32.1 34.7 47.8 61.2 74.3
11:00 47.4 27.3 28.9 31.3 35.9 46.2 60.9 68.9
12:00 42.6 29.6 31.3 33.0 36.7 44.9 54.0 62.6
13:00 47.4 29.0 30.7 33.6 38.6 48.4 59.0 73.3
14:00 49.2 31.3 32.8 35.1 40.2 52.5 60.6 69.9
15:00 51.7 34.8 36.3 38.6 44.0 55.8 61.8 73.5
16:00 49.0 29.6 30.9 32.9 39.5 53.8 59.3 70.8
17:00 50.3 29.0 31.1 33.2 37.9 54.3 61.4 73.0
18:00 49.7 24.4 26.5 28.9 33.5 52.4 62.1 69.8
19:00 47.9 24.8 26.3 27.6 30.5 49.2 61.1 70.0
20:00 50.9 23.9 25.2 26.4 29.7 47.7 62.6 79.7
21:00 51.5 23.2 25.0 26.5 30.0 49.4 63.0 81.1
22:00 47.9 21.7 23.4 24.6 28.4 49.4 60.8 71.6
23:00 48.6 21.5 23.1 25.1 29.3 50.8 61.6 70.0

Overall Leq: 48.7

Leq (day*): 49.0
Leq (night**): 48.3

Lowest L90 (day): 26.4
Lowest L90 (night): 19.1

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Wednesday, February 5, 2014

Franklin CM-1 - Winter

Northern Pass - Franklin Converter Station

Franklin Winter CM-1 Page 7



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 41.9 18.3 19.6 20.8 24.1 36.3 56.3 65.5
01:00 41.3 18.5 20.1 22.2 26.5 32.4 55.0 66.6
02:00 40.3 19.5 21.3 22.8 25.8 32.5 54.6 65.2
03:00 43.1 23.2 24.3 26.4 29.5 38.8 56.7 67.3
04:00 49.2 24.5 26.3 28.2 31.9 46.7 60.2 78.5
05:00 51.8 25.7 27.4 29.8 36.4 54.9 62.9 76.2
06:00 55.2 26.2 28.5 32.9 46.7 59.8 65.3 71.7
07:00 56.4 25.4 28.2 32.1 48.7 60.7 66.3 74.8
08:00 56.9 24.0 26.2 30.3 44.1 60.3 67.9 81.0
09:00 55.8 27.8 30.2 33.8 44.0 60.2 66.7 74.9
10:00 55.6 26.5 28.5 31.8 41.3 59.5 67.6 76.3
11:00 54.8 21.6 24.0 29.0 39.5 59.2 65.8 75.7
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

Overall Leq: 53.4

Leq (day*): 56.0
Leq (night**): 49.5

Lowest L90 (day): 29.0
Lowest L90 (night): 20.8

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Winter

Northern Pass - Franklin Converter Station
Thursday, February 6, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00 61.0 25.0 27.6 31.0 44.9 63.9 72.8 84.6
14:00 63.9 25.5 27.9 32.9 49.7 65.3 77.3 85.3
15:00 62.0 28.2 30.8 34.9 51.3 65.8 73.5 82.5
16:00 62.0 29.1 32.6 37.6 53.4 66.2 72.8 80.5
17:00 62.1 28.7 31.6 37.1 50.7 65.5 71.7 90.6
18:00 59.9 28.2 31.5 34.2 46.8 64.5 70.8 79.1
19:00 58.8 26.6 29.3 32.4 43.5 62.8 70.4 79.7
20:00 56.2 29.3 30.9 32.9 39.5 58.8 67.9 79.9
21:00 54.3 27.3 29.7 31.6 35.8 56.2 66.7 78.6
22:00 54.2 26.6 29.3 31.8 35.3 54.7 66.3 82.0
23:00 52.3 23.6 25.5 28.1 33.4 51.0 65.7 74.4

Overall Leq: 60.1

Leq (day*): 60.8
Leq (night**): 53.3

Lowest L90 (day): 31.0
Lowest L90 (night): 28.1

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Summer

Northern Pass - Franklin Converter Station
Monday, June 16, 2014

Franklin Summer CM-1 Page 1



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 49.0 23.9 25.6 27.7 30.9 44.2 63.9 70.8
01:00 44.0 22.9 24.8 26.7 29.7 34.2 57.2 70.9
02:00 49.5 23.7 25.5 27.0 29.8 38.1 62.9 79.0
03:00 50.2 23.7 25.6 27.7 31.2 40.3 63.7 77.3
04:00 53.4 27.6 29.2 31.5 38.4 53.1 66.2 78.2
05:00 57.9 30.5 32.7 35.0 41.9 61.8 69.3 82.1
06:00 62.3 31.0 33.9 37.4 50.5 65.8 73.1 85.9
07:00 62.2 30.1 32.1 36.0 52.8 66.0 73.0 82.1
08:00 61.2 26.6 30.1 33.7 46.3 63.8 72.8 87.6
09:00 61.3 25.6 28.0 33.0 47.1 64.0 73.7 83.8
10:00 60.8 26.8 29.1 32.7 44.8 63.1 73.3 84.6
11:00 60.3 25.5 28.6 32.6 44.7 63.4 73.2 82.5
12:00 61.7 26.5 29.0 32.7 47.1 64.0 73.7 85.6
13:00 60.9 26.6 28.7 32.3 46.4 63.9 73.0 84.2
14:00 61.1 27.5 29.5 34.2 49.3 64.6 73.2 82.0
15:00 61.4 27.9 29.9 35.6 52.0 65.6 72.3 80.7
16:00 61.7 27.0 33.0 36.9 52.4 66.0 72.4 80.7
17:00 61.3 30.3 34.4 38.0 52.4 65.9 71.8 78.3
18:00 59.4 27.0 29.8 33.3 46.8 63.7 70.5 81.2
19:00 57.3 26.0 28.8 31.6 42.1 62.3 68.3 77.6
20:00 55.5 27.2 29.2 32.1 39.6 59.8 67.1 77.6
21:00 55.7 28.5 30.6 33.0 36.9 57.8 67.8 78.6
22:00 53.7 27.8 29.7 32.1 36.4 54.3 66.0 77.9
23:00 52.9 26.8 28.5 30.1 34.0 50.7 65.8 81.2

Overall Leq: 59.3

Leq (day*): 60.5
Leq (night**): 55.6

Lowest L90 (day): 31.6
Lowest L90 (night): 26.7

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Summer

Northern Pass - Franklin Converter Station
Tuesday, June 17, 2014

Franklin Summer CM-1 Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 50.1 26.4 27.6 28.9 31.5 44.4 64.1 73.1
01:00 45.7 26.4 28.3 30.3 33.0 40.1 59.4 69.6
02:00 63.0 40.1 44.6 57.5 60.7 65.4 69.8 90.6
03:00 56.2 44.0 45.8 48.3 55.7 58.2 63.9 73.0
04:00 56.1 36.2 38.9 40.8 44.0 55.2 68.4 82.0
05:00 58.9 32.1 35.6 38.1 44.2 63.1 70.1 79.7
06:00 61.5 31.4 33.4 37.2 50.2 65.5 72.0 82.5
07:00 61.8 31.0 35.5 40.7 52.9 65.7 71.6 83.9
08:00 61.1 34.4 37.1 40.7 49.8 64.3 72.8 83.3
09:00 62.1 35.5 37.8 40.7 48.7 64.5 74.6 85.5
10:00 62.5 38.4 40.7 43.6 50.6 64.9 74.9 85.8
11:00 61.2 37.3 40.4 43.6 50.6 64.0 73.8 81.2
12:00 60.8 38.5 40.4 43.4 50.7 64.0 73.0 83.7
13:00 61.7 38.6 40.5 43.7 51.2 65.0 73.6 84.6
14:00 60.8 33.8 37.0 41.9 51.4 64.9 72.2 78.9
15:00 62.9 39.6 41.4 44.2 55.1 66.4 74.1 82.9
16:00 61.2 36.0 38.3 41.9 52.2 65.9 70.8 81.2
17:00 62.6 33.6 36.8 40.1 50.8 65.2 70.9 92.6
18:00 60.5 33.1 35.9 38.7 48.1 64.5 71.7 83.3
19:00 58.0 27.5 31.0 34.3 43.8 62.2 69.4 78.2
20:00 56.6 27.2 31.1 33.7 41.8 60.9 67.6 77.7
21:00 54.9 28.7 30.7 32.8 38.0 57.6 66.9 77.2
22:00 55.6 29.5 32.4 34.4 38.9 57.7 67.7 78.9
23:00 54.5 27.4 31.6 34.1 37.6 54.3 66.9 79.4

Overall Leq: 60.1

Leq (day*): 61.0
Leq (night**): 58.1

Lowest L90 (day): 32.8
Lowest L90 (night): 28.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Summer

Northern Pass - Franklin Converter Station
Wednesday, June 18, 2014

Franklin Summer CM-1 Page 3



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 49.8 25.9 28.3 29.9 33.5 43.1 63.8 75.0
01:00 46.7 24.9 26.3 27.9 31.5 37.7 61.6 71.1
02:00 47.5 25.2 26.9 28.5 31.7 38.9 62.5 70.9
03:00 50.5 24.3 25.9 27.4 30.5 41.9 63.7 81.1
04:00 51.6 25.9 28.0 30.2 37.7 50.3 65.5 72.5
05:00 60.2 30.9 33.3 35.3 41.3 62.4 71.9 87.2
06:00 61.9 29.6 32.7 37.2 50.9 65.7 72.3 84.4
07:00 62.3 31.4 33.4 37.7 53.4 66.1 72.8 84.0
08:00 61.3 26.7 28.4 35.3 48.3 64.3 73.7 82.9
09:00 60.0 27.0 29.7 34.4 44.7 63.3 72.0 84.3
10:00 61.5 30.6 33.3 37.7 47.1 64.2 73.9 83.5
11:00 60.2 33.0 35.1 39.8 47.8 64.0 72.1 81.3
12:00 60.5 31.2 34.3 38.4 47.9 63.9 72.3 83.7
13:00 59.8 30.8 32.7 37.6 47.9 63.8 71.8 83.4
14:00 60.6 31.1 34.7 38.5 49.6 64.8 70.8 84.5
15:00 62.1 37.1 38.9 42.4 53.0 66.2 73.4 80.6
16:00 62.2 34.9 36.5 41.3 53.2 65.9 72.9 82.9
17:00 61.4 32.7 36.4 40.6 51.3 65.3 72.5 82.6
18:00 60.6 34.1 35.8 39.0 48.8 64.3 71.0 86.8
19:00 58.6 29.9 31.9 35.0 44.4 62.1 70.2 81.2
20:00 57.4 26.6 28.3 31.1 41.1 60.5 69.2 80.1
21:00 57.3 26.4 28.5 32.5 39.9 59.5 68.3 82.5
22:00 56.0 25.4 28.0 31.1 37.3 58.5 67.4 81.0
23:00 53.5 24.7 26.5 28.3 33.4 55.0 66.3 74.8

Overall Leq: 59.4

Leq (day*): 60.6
Leq (night**): 56.1

Lowest L90 (day): 31.1
Lowest L90 (night): 27.4

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Summer

Northern Pass - Franklin Converter Station
Thursday, June 19, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 49.9 23.5 24.7 26.0 29.2 46.8 64.3 72.8
01:00 50.0 23.0 24.6 25.9 28.8 40.0 63.4 75.8
02:00 46.0 23.3 24.9 27.1 31.7 39.0 60.5 69.6
03:00 48.4 28.2 30.1 31.9 35.2 42.5 63.2 71.6
04:00 54.0 29.0 31.8 35.2 39.3 52.5 66.5 80.4
05:00 57.9 31.2 33.3 35.4 41.0 61.9 69.5 78.3
06:00 61.4 33.2 35.6 37.8 50.5 65.5 72.5 80.7
07:00 61.5 30.4 32.9 37.4 52.4 66.0 71.5 80.1
08:00 60.4 30.7 32.3 36.7 47.9 64.3 72.0 81.5
09:00 61.6 33.9 36.4 40.8 49.6 64.6 74.1 83.6
10:00 61.3 36.7 37.7 42.1 49.3 64.3 74.2 81.5
11:00 60.4 34.4 36.4 40.1 48.4 64.3 72.4 82.3
12:00 60.8 35.0 36.9 40.4 49.1 64.6 72.4 84.1
13:00 60.8 34.6 36.6 41.6 50.1 64.5 73.1 80.3
14:00 62.1 37.7 39.7 43.7 52.3 65.3 74.1 83.8
15:00 62.2 39.3 41.5 44.8 53.7 66.0 73.0 81.5
16:00 62.4 36.0 38.5 43.7 53.6 66.2 73.0 84.4
17:00 62.0 38.4 41.0 44.8 53.4 66.0 72.5 83.4
18:00 60.3 31.6 33.2 38.4 48.8 64.5 71.8 78.9
19:00 58.8 31.5 33.3 37.8 47.3 63.5 69.7 78.7
20:00 58.2 27.9 30.0 32.5 41.8 61.0 69.3 81.4
21:00 55.3 25.9 28.3 30.7 37.9 59.7 67.0 76.1
22:00 56.3 26.6 28.1 30.7 36.7 58.6 68.0 82.7
23:00 54.8 28.3 29.9 31.7 37.6 55.9 67.0 78.4

Overall Leq: 59.5

Leq (day*): 60.8
Leq (night**): 55.6

Lowest L90 (day): 30.7
Lowest L90 (night): 25.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Summer

Northern Pass - Franklin Converter Station
Friday, June 20, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 52.7 26.6 29.3 31.7 35.7 51.1 65.8 79.1
01:00 48.8 27.3 29.1 30.9 34.1 42.2 63.0 77.1
02:00 49.5 25.2 27.1 29.0 33.2 42.0 64.0 76.1
03:00 49.5 27.2 30.1 32.4 36.2 42.7 62.5 79.9
04:00 50.3 30.1 33.1 35.5 39.3 45.9 64.3 73.5
05:00 53.4 30.6 32.8 35.1 39.2 51.5 66.5 77.7
06:00 57.5 30.3 32.3 34.8 40.7 60.0 69.1 81.2
07:00 59.9 30.6 33.5 36.8 45.3 63.9 71.5 80.0
08:00 59.4 28.1 31.0 34.2 45.3 63.2 70.7 81.4
09:00 60.8 28.9 31.9 35.3 47.6 64.1 72.7 87.0
10:00 61.7 34.6 36.5 40.6 51.9 65.3 73.1 86.5
11:00 59.8 33.2 36.1 39.6 48.5 63.8 71.1 84.3
12:00 61.5 33.6 35.8 40.0 49.8 64.9 73.5 85.6
13:00 62.0 32.1 35.2 38.8 49.6 64.8 73.4 86.8
14:00 60.4 31.3 34.6 38.2 49.2 64.5 71.4 81.1
15:00 60.2 35.5 37.2 40.5 49.6 64.5 70.7 82.0
16:00 61.2 31.5 33.3 37.4 49.5 64.7 72.3 82.9
17:00 60.1 31.3 33.5 36.9 48.3 64.1 71.2 83.6
18:00 60.0 29.5 32.1 36.5 46.6 62.9 70.5 86.0
19:00 59.1 26.0 30.0 34.8 46.6 63.0 70.0 81.3
20:00 56.6 27.5 29.5 32.0 40.7 60.9 67.8 78.9
21:00 54.4 27.4 29.2 31.5 37.4 57.4 66.6 76.5
22:00 55.6 27.4 29.1 31.2 36.6 58.1 67.1 79.4
23:00 55.4 27.2 30.0 31.7 36.3 55.5 67.1 84.1

Overall Leq: 58.6

Leq (day*): 60.1
Leq (night**): 53.6

Lowest L90 (day): 31.5
Lowest L90 (night): 29.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Summer

Northern Pass - Franklin Converter Station
Saturday, June 21, 2014

Franklin Summer CM-1 Page 6



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 49.9 26.3 28.2 29.9 34.9 44.1 64.8 72.0
01:00 48.0 25.4 26.6 28.0 30.7 39.0 63.0 72.4
02:00 46.3 24.6 26.0 27.7 30.0 36.6 60.6 72.8
03:00 44.8 24.3 25.7 26.8 28.6 34.3 58.2 69.7
04:00 46.4 23.4 25.9 27.5 32.3 40.7 61.3 70.0
05:00 51.0 25.6 28.0 29.8 33.3 47.3 65.4 74.6
06:00 54.6 24.9 27.7 30.6 37.1 56.6 67.2 74.3
07:00 56.5 26.5 29.4 32.0 39.7 60.3 68.2 75.9
08:00 56.9 25.9 27.5 30.6 39.7 60.3 68.0 80.0
09:00 59.2 27.1 29.2 32.5 44.2 62.7 70.3 85.6
10:00 61.1 31.9 34.2 37.4 47.4 64.0 73.2 85.7
11:00 59.9 31.4 35.6 40.0 48.3 63.7 71.5 80.7
12:00 60.9 30.4 32.5 37.5 49.1 64.7 72.2 80.4
13:00 61.5 26.6 28.4 33.2 47.6 63.9 71.7 87.0
14:00 60.9 25.5 28.4 33.1 48.9 64.6 72.0 86.0
15:00 59.2 27.3 29.1 34.3 48.6 64.0 69.7 78.0
16:00 61.0 25.9 28.1 32.6 48.3 64.4 72.8 82.1
17:00 59.3 25.4 28.3 32.1 47.9 64.0 70.4 78.0
18:00 59.1 26.0 29.3 32.3 47.4 63.9 69.9 80.1
19:00 59.1 27.3 29.9 34.0 46.3 63.2 69.5 83.2
20:00 54.8 27.1 29.3 31.8 37.4 58.3 67.0 73.9
21:00 54.8 24.8 26.4 28.5 34.7 56.1 66.5 83.2
22:00 61.7 24.4 25.9 27.7 32.0 51.4 66.1 95.6
23:00 50.4 24.5 26.3 27.6 30.6 47.5 64.4 74.7

Overall Leq: 58.1

Leq (day*): 59.4
Leq (night**): 54.0

Lowest L90 (day): 28.5
Lowest L90 (night): 26.8

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Sunday, June 22, 2014

Franklin CM-1 - Summer

Northern Pass - Franklin Converter Station

Franklin Summer CM-1 Page 7



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 48.9 24.0 25.9 27.0 29.7 40.8 63.3 74.6
01:00 45.9 24.7 26.3 27.7 30.1 35.8 59.8 71.9
02:00 48.1 25.0 26.4 27.8 30.4 39.0 63.1 70.9
03:00 48.4 26.1 27.4 28.9 32.4 38.9 61.9 77.0
04:00 54.3 30.0 31.3 33.6 37.8 52.5 66.9 80.4
05:00 58.6 31.8 34.3 36.5 41.7 62.0 69.5 83.9
06:00 61.9 35.4 36.7 38.9 51.2 66.0 73.0 82.0
07:00 62.2 31.5 34.9 39.8 53.8 66.2 72.5 84.2
08:00 60.3 24.1 26.5 31.3 47.1 64.2 72.0 81.3
09:00 59.5 24.5 26.2 29.6 45.1 63.1 71.6 81.7
10:00 59.8 25.5 27.5 32.1 45.4 63.4 71.5 81.8
11:00 59.4 27.7 29.5 35.9 45.1 62.9 71.0 81.0
12:00 59.1 28.3 31.3 35.2 45.3 63.0 70.3 81.6
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

Overall Leq: 58.4

Leq (day*): 60.2
Leq (night**): 56.0

Lowest L90 (day): 29.6
Lowest L90 (night): 27.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Franklin CM-1 - Summer

Northern Pass - Franklin Converter Station
Monday, June 23, 2014

Franklin Summer CM-1 Page 8
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Franklin IM-N · Winter· Night 
Measured Friday, January 31, 2014, Between 12:00 AM & 12:15 AM 
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Franklin IM-E ·Winter· Night 
Measured Friday, January 31, 2014, Between 12:22 AM & 12:37 AM 
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Franklin IM-S ·Winter· Night 
Measured Friday, January 31, 2014, Between 12:42 AM & 12 :57 AM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Franklin IM-N - Summer - Day 
Measured Monday, June 16, 2014, Between 11 :43 AM & 11 :58 AM 
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Franklin IM-E • Summer • Day 
Measured Monday, June 16, 2014, Between 12:02 PM & 12:1 7 PM 
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Franklin IM-S • Summer • Day 
Measured Monday, June 16, 2014, Between 12:22 PM & 12:37 PM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Franklin IM-N ·Summer· Night 
Measured Tuesday, June 17, 2014, Between 12:11 AM & 12:26 AM 

50 
Lg0 1/3 Octave Band Spectrum 

-~ 40 

62.6 
0 
N 
::1. 

55.1 Cll ... "" 

40.3 
CD 30 
~ 
Qi 

27.8 > 
Cll . ...J 

-
,.2.6 ... 4 Cll 

' ' 
... 

20 :I -

25.6 "' gi ... 
24.4 a. 

"C 
c: 
:I 10 0 en 

"" - ~ 

"" 

0 
31 .5 63 125 250 500 1000 2000 4000 8000 16000 

1/3 Octave Band Center Frequency (Hz) 

1me fAW . h dS dl 1storv o . e1g1 te oun eve 

) \J j \ I ~) \ - \... -
• J I ... ·~ ~- .r r \..._ . .. ...... 

3 4 5 6 7 8 9 10 11 12 13 14 15 

Time (minutes) 

F-N-S-N 



CAVANAUGH TOCCI ASSOCIATES, INC. 

Franklin IM-E • Summer • Night 
Measured Tuesday, June 17, 2014, Between 12:28 AM & 12:43 AM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Franklin IM-S • Summer • Night 
Measured Tuesday, June 17, 2014, Between 12:46 AM & 1 :01 AM 
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As part of the No1i hem Pass Project, No1them Pass Transmission LLC is proposing to expand 
the Deerfield Substation in Deerfield, New Hampshire. Cavanaugh Tocci Associates, Inc. has 
been asked to provide sound impact assessment of this Project. In that this evaluation precedes 
the actual design of the Project, this sound impact assessment is based on acoustic design 
requirements that will be incorporated into the Project contracts. To assist in defining 
appropriate acoustic design goals for this facility, we have conducted an extensive sound 
monitoring program. This repo1i presents the results of the sound monitoring program, a review 
of applicable noise regulations, a statement of the acoustic design goals for the project, and an 
assessment of Project sound impact. 

Baseline Sound Survey 

Sound is a feature of all environments. Sound is only objectionable when it is inconsistent with 
its environment; by being either too loud or by being distinctive in character (i.e. tonally or 
temporally vaiying) . To this end, defining appropriate acoustic design goals for the proposed 
substation expansion that ai·e based on an understanding of the existing acoustic environment 
will render Project related noise consistent with the level and chai·acter of other sounds in the 
environment, and will minimize acoustic impact at sensitive receptors. 

MEMBER FIRM, NATIONAL COUNCIL OF ACOUSTICAL CONSULTANTS 
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An environmental sound survey was conducted to characterize the existing acoustic environment 
in the vicinity of the proposed Project. In order to document the time-vaiy ing chai·acteristics of 
ambient environmental sounds in the study area, the sound monitoring program implemented 
unattended continuous measurements for two 7-day periods, and observed sho1i -tenn (15-
minute) intennittent measurements. The measurements were conducted during a cold weather 
season (Januaiy 30, 2014 -Febmaiy 6, 2014) with leaves off the trees, and a waim weather 
season with foliage and insect sounds present (June 16, 2014 - June 23, 2014). The results of the 
survey allow both quantitative and qualitative analyses of the acoustical environment 
sunounding the Project. Annex A of this repo1i is a glossa1y of acoustical te1minology. 

Sound Measurement Locations 

A review of the existing land use in the vicinity of the Project site was conducted to identify 
the closest and most representative receptor locations. On the basis of this review, four 
sound monitoring locations were selected, as shown in Figure 1. The sound monitoring 
locations may be described as follows: 

• IM-N: Intennittent monitoring location No1i h: 

• IM-W: Inte1mittent monitoring location West: 

• IM-S: Intennittent monitoring location South: 

• CM-1 : Continuous monitoring location 1: 

Continuous Sound Monitoring 

Lat: 43. 1476 Long: -71.1802 

Lat: 43. 1422 Long: -71.1901 

Lat: 43.1386 Long: -71.1909 

Lat: 43. 1411 Long: -71.1893 

To identify typical patterns in existing ainbient environmental sound levels, and to quantify 
time-va1y ing ambient sound levels in the community, continuous sound monitoring was 
perfo1med at one location adjacent to the nearest residence west of the Project area, as shown 
in Figure 1 (CM-1). For both the cold and waim weather seasons, data was gathered for a 
7-day (168-hour) period. The measurement periods were: 

• Januaiy 30, 2014, 12:00 noon to Febmaiy 6, 2014, 12:00 noon 

• June 16, 2014, 3:00 p.m. to June 23, 2014, 3:00 p.m. 

For these continuous measurements, sound levels were monitored using Lai·son Davis 831 
sound levels meters outfitted with Yi inch electret 1nicrophones and windscreens. The 
microphones were mounted on tree branches that were approximately 1.5 meters above the 
ground. The instruments were calibrated before and after the measurement periods using a 
Lai·son Davis CAL200 acoustical calibrator. These instruments ai·e compliant with 
international standai·ds for class 1 instr11mentation (IEC 61672-1 :2002, and 
IEC 60942-1 :2003), and have cunent calibration ce1i ificates tr·aceable to National Institute of 
Standards and Technology (NIST). 

Page 2 
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For this study, the sound monitors were programmed to repo1i the following A-weighted 
environmental noise descriptors on an hourly basis: 

• Maximum and minimum sound levels (Lmax, Linm) 

• Percentile sound levels (L99, L9o, Lso, Lio, Loi) 

• Equivalent sound level (LeJ 

A complete listing of all of the hourly metrics that were recorded can be found in Annex B. 

Intermittent Sound Monitoring 

Intennittent sound measurements were perfonned for 15-minute intervals at three 
representative receptor locations (identified in Figure 1 as IM-N, IM-W, and IM-S). The 
measurements were perfonned during both daytime and nighttime periods on 
Januaiy 30-31, 2014, and June 16-17, 2014. These measurements were conducted with a 
Brnel and Kjaer Instnnnents Type 2250 sound level analyzer outfitted with a Yi inch electret 
microphone and windscreen. During all measurements, the meter was mounted on a tripod 
with the microphone situated approximately 1.5 meters above the ground. The instrnment 
was calibrated before and after use with a Brnel and Kjaer Instrnments Type 4231 acoustical 
calibrator. These instruments are compliant with international standai·ds for class 1 
instrumentation (IEC 61672-1 :2002, and IEC 60942-1 :2003), and have cmTent calibration 
certificates traceable to National Institute of Standai·ds and Technology (NIST). 

The results of the measurements ai·e presented in Annex C. The data presentation fo1mat has 
three primaiy elements: 

• The first is a listing of A-weighted descriptors on the upper left hand side of the 
figures. Note that the statistical descriptors (Lu) are presented in order of decreasing 
value. Logically, the Lmax is the highest sound level reached during the 15-minute 
interval; the Loi is the next highest since it is exceeded only 1 percent of the time 
interval, and so fo1ih. The Leq and L9o ai·e shown shaded, as they ai·e the key 
descriptors used in evaluating background sound levels. 

• The second element in these figures is a 1/3 octave band spectrum of the ~o sound 
pressure level. This spectrum is used to identify the presence of distinct tonal 
characteristics and to quantify the frequency content associated with the background 
sounds. Note that nighttime data. during the wan n weather monitoring period 
(June 17, 2014) indicates significant tonal sound in the 4,000, and 5,000 Hz 
frequency bands. These high frequency sounds ai·e associated with insect noise. 
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• The third element at the bottom of the figures is a graphic level record, or 
time-histo1y, of the A-weighted sound level in I-second increments recorded over the 
15-minute interval. The peaks in these figures are associated with transient sounds 
mainly produced by passing vehicles on local roads, dogs barking, aircraft flying 
overhead. Note that due to a data storage eITor, the time histo1y data for the nighttime 
winter sample at IM-N is not available. 

Survey Results 

Figures 2 and 3 present selected results from the continuous sound monitoring that occmTed 
during the winter and summer surveys. The sound level data included in the plots are the 
hourly Loi (nominal maximum level), the hourly Leq (energy average level), and the hourly 
L9o (background level). In addition, we have included a dashed line to indicate the average of 
the lowest daily L9o(I-hour) sound levels measured for each week. This value represents a ve1y 
conservative estimate of the lowest background sound levels that occur during the quietest 
periods of the entire survey. For the winter survey this value was 24 dBA, and for the 
summer survey this value was 27 dBA. 

Table 1 below provides a summa1y of the intennittent measurement results: 

Table 1: Summary of Intermittent Sound Measurements 

Cold Season (January 30-31, 2014) Warm Season (June 16-17, 2014) 

Daytime Nighttime Daytime Nighttime 

Location Leq L90 Leq L90 leq L90 Leq L90 

IM-N 44.9 27.0 47.0 26 .8 43.3 28.2 43.7 24.9 

IM-W 37.7 26.3 38.6 24.6 38.3 30.4 30.8 28 .5 

IM-S 46.3 24.4 35.2 22.8 53.8 30.3 31 .5 26.3 

For the most paii, background sound levels in the community smTounding the Project ai·e 
cmTently controlled by sound produced by the existing substation. CuITently, sound levels 
produced by the substation at the neai·est residence west of the project range between 24 and 
30 dBA. Traffic on local roads is an occasional source transient sound. Finally, noises 
produced by birds, insects, and wind blowing through foliage ai·e sources of background 
sound at all locations in the project ai·ea. These indigenous sounds depend on many factors 
including weather and time of year. 
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Sound Regulations 

There are no Federal, or state noise regulations that define limits for environmental sound 
produced by the proposed project. However, the Zoning Ordinance of the Town of Deerfield 
defines noise limits for use in evaluating projects that would potentially be zoned in a 
commerciaVindustrial flexible overlay district. Although it is not likely that these limits are 
directly applicable to the proposed expansion of the substation, they do provide appropriate 
context for evaluating project acoustic design goals that are discussed below. Selected text from 
the zoning ordinance follows: 

Section 212.4 D (21) N OISE 

Can the proposed land uses and activities be conducted so that noise generated 
shall not exceed the maximum noise dB level allowed and that excessive noise at 
unreasonable hours is avoided? If not, have detailed plans been approved for the 
elimination of objectionable noise levels? Sound pressure levels shall be 
measured on a sound level meter at all major lot lines of the site, at a height if at 
least 4 feet above the ground swface. Noise shall be measured with a sound level 
meter meeting the standards of the American National Standards Institute 
"American Standard Specification for General Pwpose Sound Level Meters" and 
be set to the A-weighted response scale and slow response. Acceptable levels for 
primarily residential areas is 55 dB(A)from 7 a.m. - JO p .m. and 45 dB(A}from 
JO p.m. - 7 a.m. Areas that are primarily commercial with no residential uses 
should be 65 dB(A)from 7 a.m. - JO p .m. and 55 dB(A)from JO p .m. - 7 a.m. 
Industrial districts should be 75 dB (A} from 7 a.m. - J 0 p .m. and 65 dB(A) from 
JO p.m.- 7 a.m. In areas of mixed use, the limits governing the stricter zone shall 
apply to any noise entering the area. 

Since the use of land in this area is primarily residential, this ordinance permits property line 
sound levels of 55 dBA during daytime hours, and 45 dBA during nighttime hours. 

Facility Acoustic Design Goal 

The acoustic design goal for this expansion project has been based on limiting Project related 
sound to less than 5 dBA above the nominally lowest sound levels that were measured during the 
baseline sound surveys. For this project, the following acoustic design goal will be specified in 
the contract documents: 

• The maximum sound level for continuous sound produced by the operation of all 
equipment located at the facility shall not exceed 29 dBA at any existing occupied 
residential receptor prope1iy when measured within the boundaries of the receptor 
prope1iy. 
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Noise mitigation options include, but are not limited to equipment selection, equipment 
placement, sound baiTier walls, and sound enclosures. Prior to the purchase of equipment, the 
contractor will be required to demonstrate that the design will meet the acoustic requirements . 
The acoustic modeling for this anysis will use algorithms and procedures described in 
International Standai·d ISO 9613-2:1996 "Acoustics -Attenuation of sound during propagation 
outdoors - Pait 2 : General method of calculation ." At the conclusion of constmction, the 
contractor will demonstrate through field measurements that the Project complies with the 
acoustic specifications. 

Sound Impact Assessment 

The above acoustic design goal defines ve1y stringent limits for sound produced by the proposed 
expansion of the substation that apply at all existing residential receptors . It should be noted that 
with the expansion, background sound levels at the neai·est residences ai·e expected to be below 
30 d.BA, which is 15 d.BA lower than the most stringent limit of the Town of Deerfield zoning 
ordinance. It is my professional opinion that if sound produced by the proposed Project meets 
the above stated acoustic design goals; it will not produce a noticeable impact on the acoustic 
environment, and will not have an unreasonable adverse effect at all sunounding prope1iies. 
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Aerial Photograph Indicating Project Site and Sound Monitoring Locations 

Figure 1 cta 



Deerfield CM-1 - Winter 

January 30, 2014 - February 6, 2014 
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Deerfield CM-1 - Summer 

June 16,2014- June23,201 4 
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SOUND MEASUREMENT TERMINOLOGY 

In order to quantify the amplitude, frequency, and temporal characteristics of sound, various 
acoustical descriptors are used. The following is an introduction to acoustic terminology that is 
used in this repo1t. 

Sound Level 

Sound levels are typically quantified using a logarithmic decibel (dB) scale. The use of a 
logarithmic scale helps to compress the wide range of human sensitivity to sound 
amplitude into a scale that ranges from approximately 0 to 180 dB. Note however, that 
the use of the logarithmic scale prevents simple arithmetic operations when combining 
the cumulative impact of sources. For example, two sources of equal sound level 
operated simultaneously results in a combined sound level that is only 3 dB higher than if 
only one source was operated alone. An important feature of the human perception of 
continuous sound is that an increase or decrease in sound pressure level by 3 dB or less is 
barely perceptible, and an increase or decrease by 10 dB is perceived as a doubling or 
halving of noise level. 

A-weighting 

Generally, the sensitivity of human hearing is restricted to the frequency range of 20 Hz 
to 20,000 Hz. However, the human ear is most sensitive to sound in the 500 Hz to 
5,000 Hz frequency range. Above and below this range, the ear becomes progressively 
less sensitive. To account for this feature of human hearing, sound level meters 
inco1porate filtering of acoustic signals that con esponds to the vaiying sensitivity of the 
human ear to sound at different frequencies. This filtering is called A-weighting. Sound 
level measurements that ai·e obtained using this filtering ai·e refened to as A weighted 
sound levels and ai·e signified by the identifier, d.BA. A-weighted sound levels ai·e 
widely used for evaluating human exposure to environmental sounds. To help place 
A-weighted sound levels in perspective, Figure A-1 contains a scale showing typical 
sound levels for collllllon interior and environmental sound sources. 

Spectral Characteristics - Octave and 1/3 Octave Band Sound Levels 

To chai·acterize a sound, it is often necessaiy to evaluate the frequency distribution of the 
sound energy. As mentioned before, the frequencies of most interest where human 
exposure is concerned range between 20 Hz and 20,000 Hz. This frequency range is 
commonly divided into octave bands, where an octave band is a range of frequencies. 
Each octave band is refened to by its center frequency and has a bandwidth of one octave 
(a doubling of frequency). To cover the full range of human heai·ing, it is necessaiy to 
measure sound in 10 separate octave bands. Typically, the lowest frequency band 
measured has a center frequency of 31.5 Hz. The next frequency band has a center 
frequency of 63 Hz. This geometric series continues to the highest frequency band that 
has a center frequency of 16,000 Hz. A set of octave band sound levels to describe a 
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paiiicular sound is called an octave band spectrnm. Covering the full range of heai·ing, 
an octave band spectnnn would have 10 values, one for each band. Under ce1iain 
circumstances, more frequency resolution in acoustical data is needed to identify the 
presence of tonal sounds. A 1/3 octave band spectnnn uses filters that divide each octave 
band into 3 sepai·ate frequency bands. Note that octave band and 1/3 octave band sound 
levels ai·e not usually A-weighted, with their units being dB. 

Environmental Noise Descriptors 

Sound levels in the environment are continuously fluctuating and it is difficult to quantify 
these time-vaiying levels with single number descriptors. Statistical approaches, which 
use percentile sound levels and equivalent sound levels, ai·e often used to quantify the 
temporal chai·acteristics of environmental sound. 

Percentile sound levels (Lu) ai·e the A-weighted sound levels that are exceeded for 
specific percentages of time within a noise measurement interval. For exainple if a 
measurement interval is one hour long, the 50th percentile sound level (Lso) is the 
A-weighted sound level that is exceeded for 30 minutes of that interval. 

• L9o is the sound level in dBA exceeded 90 percent of the time during the 
measurement period. The 90th percentile sound level represents the 
nominally lowest level reached during the monitoring interval and is typically 
influenced by sound of relatively low level, but neai·ly constant duration, such 
as distant traffic or continuously operating industrial equipment. The ~o is 
often used in standards to quantify the existing background or residual sound 
level. 

• Lso is the median sound level: the sound level in dBA exceeded 50 percent of 
the time during the measurement period. 

• Lio is the sound level exceeded only 10 percent of the time. It is close to the 
maximum level observed during the measurement period. The Lio is 
sometimes called the intrusive sound level because it is caused by occasional 
louder noises like those from passing motor vehicles or aircraft. 

By using percentile sound levels, it is possible to chai·acterize the sound environment in 
tenns of the steady-state background sound (L90) and occasional transient sound (Lio). 

The equivalent sound level (Leq) is the energy average of the A-weighted sound level for 
the measurement interval. Sounds of low level and long duration, as well as sounds of 
high level and short duration influence this sound level descriptor. 

Noise levels at night generally produce greater annoyance than do the same levels which 
occur during the day. It is generally agreed that a given level of environmental noise 
during the day would appear to be 10 dBA louder at night - at least in tenns of potential 
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for causing community concern. The day-night average sound level (Lc1n) is a 24-hour 
average A-weighted sound level where a 10 dB "penalty" is applied to sound occun ing 
between the hours of 10:00 p.m. and 7:00 a.m. The 10 dB penalty accounts for the 
heightened sensitivity of a community to noise occlming at night. 

When a steady continuous sound is measured, the L10, L50, L90 and Leq are all equal. For 
a constant sound level, such as from a power plant operating continuously for a 24-hour 
period, the Lc1n is approximately 6 dBA higher than the directly measured sound level. 
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Typical Sound Levels for Common Interior and Environmental Sources 
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00 35.7 22.0 23.4 24.9 27.8 33.0 46.2 72.5
13:00 36.4 22.6 24.3 26.6 30.2 36.7 48.0 57.7
14:00 39.0 25.4 26.6 28.5 32.5 39.1 50.6 61.1
15:00 39.0 23.5 25.2 27.5 31.0 39.5 52.4 60.8
16:00 36.2 21.8 23.2 24.9 28.5 37.5 49.7 56.0
17:00 37.8 21.6 23.7 27.7 33.7 39.6 49.5 53.1
18:00 35.1 22.0 24.1 27.1 31.0 36.3 47.3 54.5
19:00 36.0 21.0 23.9 26.1 29.2 33.5 48.6 60.6
20:00 39.0 21.5 23.6 25.8 28.8 36.0 50.1 63.3
21:00 29.7 21.5 22.8 24.4 27.0 30.2 34.7 52.1
22:00 30.6 21.5 23.3 25.0 27.4 30.7 40.7 52.6
23:00 32.0 21.3 23.2 25.5 28.6 32.0 40.8 54.5

Overall Leq: 36.5

Leq (day*): 37.0
Leq (night**): 31.3

Lowest L90 (day): 24.4
Lowest L90 (night): 25.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Winter

Northern Pass - Deerfield Substation
Thursday, January 30, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 30.5 23.3 24.5 26.4 29.7 32.9 36.4 39.3
01:00 29.9 23.0 24.9 26.2 29.0 31.5 34.3 46.8
02:00 30.8 20.7 22.6 25.5 28.8 31.9 40.8 49.4
03:00 28.7 21.5 22.5 24.2 28.6 30.7 32.2 35.3
04:00 34.6 23.6 24.9 26.6 28.9 32.1 45.2 59.1
05:00 35.5 24.8 26.1 27.7 30.7 34.8 48.0 55.2
06:00 36.1 24.1 26.3 28.0 30.7 35.2 49.0 54.9
07:00 44.9 28.7 30.6 33.9 39.4 48.1 55.3 62.9
08:00 42.5 29.8 31.5 33.3 38.0 44.1 53.5 64.2
09:00 38.8 28.5 30.2 33.1 36.4 41.3 48.1 55.8
10:00 38.8 28.8 30.0 31.5 34.6 40.5 49.3 58.8
11:00 40.5 31.4 32.6 34.1 37.8 42.9 50.0 58.2
12:00 40.7 31.3 32.4 33.5 37.2 42.8 51.0 59.2
13:00 41.9 31.5 33.1 35.0 38.7 44.4 51.7 60.0
14:00 44.3 26.6 29.0 32.0 39.0 46.3 56.1 65.8
15:00 36.7 25.4 28.0 30.2 33.9 39.3 46.8 53.1
16:00 34.8 24.0 25.2 27.5 30.7 36.1 46.4 52.0
17:00 32.9 23.0 24.4 26.3 29.5 33.8 44.9 50.0
18:00 36.4 24.2 26.2 28.7 32.6 37.7 47.9 53.9
19:00 33.1 23.3 25.1 27.0 30.5 34.5 43.7 52.5
20:00 38.4 24.0 25.0 27.3 31.0 36.4 50.3 63.2
21:00 32.5 22.4 23.8 26.7 30.8 34.1 39.0 52.1
22:00 32.3 22.3 24.1 26.4 31.7 35.1 36.7 51.4
23:00 32.4 24.2 25.5 27.7 31.8 35.1 36.4 41.2

Overall Leq: 38.5

Leq (day*): 40.1
Leq (night**): 33.0

Lowest L90 (day): 26.3
Lowest L90 (night): 24.2

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Winter

Northern Pass - Deerfield Substation
Friday, January 31, 2014

Deerfield Winter CM-1 Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 32.8 23.2 25.6 28.1 32.2 35.4 37.2 41.0
01:00 34.0 26.6 28.2 29.5 32.9 35.2 37.6 54.6
02:00 31.8 24.0 25.9 27.5 30.3 35.1 37.0 37.9
03:00 35.0 27.3 29.9 31.3 34.1 36.8 39.0 52.1
04:00 33.2 22.7 24.3 26.5 30.6 35.4 37.7 54.6
05:00 31.4 22.6 24.5 26.5 29.1 33.7 37.0 52.8
06:00 34.8 24.9 26.5 28.7 31.5 34.7 47.9 53.7
07:00 37.4 24.2 25.9 28.4 32.4 38.0 49.4 61.1
08:00 43.0 24.4 25.9 27.3 31.4 41.4 57.7 64.8
09:00 36.4 24.1 25.5 27.1 30.5 38.0 48.8 54.8
10:00 39.0 23.3 25.0 27.0 30.2 41.1 52.2 57.3
11:00 39.8 22.4 24.0 26.1 30.9 42.3 50.9 63.7
12:00 39.9 22.4 23.7 25.2 28.6 43.1 52.7 61.0
13:00 37.4 22.1 24.1 26.0 29.2 37.2 50.6 57.6
14:00 35.9 23.1 25.4 27.4 30.7 38.1 47.0 55.7
15:00 37.8 23.9 25.8 27.5 31.2 40.4 49.7 55.5
16:00 34.6 24.5 25.8 27.5 30.1 35.9 46.3 62.5
17:00 33.2 23.6 24.9 26.0 28.0 33.8 45.8 57.5
18:00 32.7 23.1 24.2 25.2 26.8 30.2 46.0 54.6
19:00 32.7 22.4 23.9 25.0 27.0 32.9 44.7 53.5
20:00 37.1 23.2 24.8 26.6 31.5 37.3 49.8 60.6
21:00 35.6 27.3 29.1 31.0 34.2 38.5 41.4 49.6
22:00 34.4 22.0 24.6 26.9 31.3 38.2 43.2 50.6
23:00 30.6 22.6 23.8 25.2 27.4 31.3 36.7 54.4

Overall Leq: 36.6

Leq (day*): 37.8
Leq (night**): 33.4

Lowest L90 (day): 25.0
Lowest L90 (night): 25.2

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Winter

Northern Pass - Deerfield Substation
Saturday, February 1, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 34.1 24.7 26.3 27.9 31.2 37.3 42.1 49.8
01:00 29.9 20.4 22.4 23.8 26.2 30.6 36.6 53.3
02:00 28.0 20.5 21.8 23.3 25.3 28.0 35.7 49.7
03:00 26.0 20.2 21.9 23.3 25.6 28.1 30.0 32.2
04:00 30.9 24.0 25.4 27.6 30.0 32.4 35.8 48.3
05:00 28.0 21.7 22.9 24.3 27.2 30.5 33.4 35.2
06:00 29.2 22.2 23.7 24.9 27.2 30.7 37.4 47.5
07:00 33.9 23.9 25.3 27.2 29.6 32.9 44.6 57.3
08:00 33.6 24.1 25.9 27.3 29.8 34.2 45.7 53.5
09:00 36.5 24.9 26.3 27.6 30.3 36.2 48.9 57.8
10:00 36.6 26.4 27.3 28.5 30.7 38.2 48.3 55.8
11:00 37.4 25.1 26.5 27.7 30.1 38.6 50.2 56.9
12:00 44.5 25.7 26.7 28.3 31.7 38.6 60.1 64.7
13:00 47.7 25.8 26.9 28.4 32.6 45.5 61.5 66.9
14:00 43.7 26.4 28.2 29.7 34.4 40.8 58.7 66.0
15:00 34.6 24.9 25.8 27.0 29.6 36.7 46.3 55.2
16:00 34.1 26.0 27.0 28.1 30.1 35.6 45.3 53.9
17:00 32.4 26.4 27.3 28.2 29.7 33.3 42.7 51.3
18:00 36.0 25.1 26.3 27.4 29.3 34.1 46.8 60.5
19:00 31.5 24.1 25.2 26.5 28.5 31.9 43.4 55.9
20:00 33.1 24.2 25.4 26.5 28.7 33.0 45.8 55.1
21:00 28.2 23.0 24.0 25.1 27.2 30.4 34.2 42.9
22:00 32.2 23.2 24.2 25.7 28.0 31.6 45.0 51.3
23:00 30.2 24.0 25.5 27.3 29.8 32.1 34.4 37.9

Overall Leq: 38.1

Leq (day*): 39.9
Leq (night**): 30.4

Lowest L90 (day): 25.1
Lowest L90 (night): 23.3

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Winter

Northern Pass - Deerfield Substation
Sunday, February 2, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 28.0 23.0 24.1 25.5 27.5 29.8 32.3 39.8
01:00 28.4 22.2 24.1 25.2 27.4 31.0 33.8 39.3
02:00 30.3 21.7 23.2 24.6 27.1 32.3 41.5 46.6
03:00 31.9 22.9 24.4 26.2 29.7 34.0 41.1 49.9
04:00 30.2 22.1 23.4 25.3 27.9 31.8 38.3 48.5
05:00 31.9 21.9 23.5 24.7 27.0 30.9 45.4 51.8
06:00 35.8 23.1 24.4 25.6 27.6 33.2 49.3 56.2
07:00 42.9 27.0 28.7 31.7 36.5 46.3 53.4 62.5
08:00 43.4 29.9 32.3 36.1 40.2 46.8 52.4 58.8
09:00 40.2 28.5 30.1 31.5 36.2 43.5 50.4 54.9
10:00 38.3 28.0 29.5 31.6 35.3 41.8 47.3 51.2
11:00 38.2 27.5 28.7 30.5 33.5 39.0 46.7 61.6
12:00 37.3 26.5 28.3 29.4 32.4 40.1 47.8 56.4
13:00 36.4 26.1 27.2 28.3 31.9 39.4 46.5 53.1
14:00 37.5 24.2 25.4 26.8 31.1 41.4 48.4 52.3
15:00 34.6 22.3 23.8 25.2 27.7 35.0 47.3 53.6
16:00 33.3 21.7 23.3 25.2 27.9 33.7 46.3 50.1
17:00 32.4 21.6 22.4 23.3 26.3 32.8 45.6 48.4
18:00 32.9 22.1 23.4 25.8 28.3 32.2 45.6 50.8
19:00 34.2 24.3 24.9 26.4 28.3 31.5 46.7 55.9
20:00 35.0 22.6 24.0 25.5 27.6 33.7 49.0 54.3
21:00 33.0 21.6 22.8 24.1 25.9 32.7 46.3 55.3
22:00 32.4 22.7 23.7 24.6 27.1 32.3 46.3 53.2
23:00 32.4 22.2 24.3 28.2 30.9 34.0 37.2 51.0

Overall Leq: 36.6

Leq (day*): 38.1
Leq (night**): 31.9

Lowest L90 (day): 23.3
Lowest L90 (night): 24.6

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Winter

Northern Pass - Deerfield Substation
Monday, February 3, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 33.3 22.0 23.8 27.3 32.5 35.7 37.6 49.5
01:00 31.6 22.4 25.0 27.5 31.3 33.9 35.3 36.5
02:00 34.0 24.5 26.8 29.7 33.8 35.4 37.0 48.6
03:00 29.1 23.2 24.1 25.6 28.3 31.8 34.1 36.6
04:00 28.6 21.6 22.9 24.3 26.3 29.3 34.1 50.8
05:00 32.3 22.2 23.7 25.0 27.5 31.2 46.3 51.9
06:00 38.7 24.0 25.4 27.3 30.6 39.5 51.6 55.5
07:00 43.9 28.3 30.4 34.2 38.7 48.0 54.6 59.2
08:00 45.1 30.3 34.8 38.4 42.6 48.1 54.1 59.8
09:00 48.7 27.1 28.9 34.1 39.7 46.0 56.8 74.2
10:00 43.9 31.4 34.0 38.2 42.2 46.5 52.1 58.4
11:00 42.0 27.5 29.2 34.3 40.1 44.8 50.3 58.1
12:00 50.6 28.3 30.4 33.2 38.7 44.2 55.5 77.7
13:00 40.0 28.9 30.6 32.7 37.5 43.5 48.2 53.6
14:00 47.4 24.9 26.7 28.7 33.9 43.3 54.8 74.4
15:00 47.2 23.1 24.7 27.3 29.9 42.2 59.8 74.4
16:00 47.4 22.3 23.6 25.8 29.4 37.1 50.0 75.8
17:00 34.4 24.2 25.5 27.5 29.9 34.0 47.3 50.9
18:00 34.0 22.8 24.3 26.2 28.3 34.3 46.6 56.8
19:00 38.3 22.3 24.1 25.1 27.2 31.6 52.6 61.5
20:00 36.2 22.1 24.0 25.6 27.9 32.5 49.3 57.6
21:00 33.5 24.6 25.7 26.7 28.3 31.7 47.1 53.8
22:00 31.4 25.5 26.5 27.3 29.0 31.3 41.5 51.1
23:00 28.5 23.8 25.2 26.3 28.2 30.1 31.4 42.3

Overall Leq: 43.2

Leq (day*): 45.0
Leq (night**): 33.2

Lowest L90 (day): 25.1
Lowest L90 (night): 24.3

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Winter

Northern Pass - Deerfield Substation
Tuesday, February 4, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 28.3 21.0 22.7 25.6 27.8 30.5 32.2 33.1
01:00 28.6 22.4 24.1 25.8 28.2 30.6 32.4 33.0
02:00 26.9 21.2 22.4 23.8 26.1 29.5 31.1 31.7
03:00 30.5 20.8 22.5 24.8 27.6 30.1 39.9 50.9
04:00 30.6 22.1 23.7 25.2 27.7 30.8 38.3 52.6
05:00 38.9 23.7 25.1 27.4 35.7 40.5 47.9 59.3
06:00 39.2 35.4 36.1 36.9 38.2 39.0 45.0 59.7
07:00 37.8 34.1 34.9 35.5 36.8 39.3 43.9 57.5
08:00 44.7 35.4 36.1 37.1 38.9 45.1 57.8 65.7
09:00 40.1 38.0 38.8 39.2 39.8 41.0 43.4 51.3
10:00 41.2 35.9 36.7 37.4 38.8 41.9 52.0 60.2
11:00 37.5 33.0 33.9 34.9 36.6 39.1 44.8 48.4
12:00 40.9 34.7 36.0 37.4 39.0 42.0 48.8 60.2
13:00 46.2 35.3 36.4 37.9 42.7 49.4 55.5 63.0
14:00 39.4 34.2 35.2 36.5 38.5 41.7 45.3 52.9
15:00 41.7 32.5 33.7 34.9 37.0 41.3 49.0 68.2
16:00 39.1 32.4 33.7 34.7 35.9 39.8 47.6 62.2
17:00 39.3 30.2 31.8 33.1 35.2 40.3 50.8 61.3
18:00 36.3 27.0 28.3 30.3 33.6 38.7 45.5 53.0
19:00 37.8 26.6 27.9 29.5 32.4 38.0 50.3 61.8
20:00 37.8 26.3 27.7 29.7 34.6 36.1 46.3 64.1
21:00 35.5 25.7 27.2 29.9 34.6 37.2 41.7 56.9
22:00 32.2 22.7 24.5 26.4 30.1 34.2 42.4 51.9
23:00 28.2 19.4 21.5 23.1 26.4 30.5 36.5 45.0

Overall Leq: 39.3

Leq (day*): 40.8
Leq (night**): 34.0

Lowest L90 (day): 29.5
Lowest L90 (night): 23.1

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Wednesday, February 5, 2014

Deerfield CM-1 - Winter

Northern Pass - Deerfield Substation

Deerfield Winter CM-1 Page 7



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 26.6 19.4 21.1 22.7 25.4 27.1 34.5 47.7
01:00 25.0 20.6 21.5 22.5 24.8 26.5 28.3 28.9
02:00 27.0 18.9 20.0 22.4 25.4 28.6 36.4 42.8
03:00 27.7 21.4 22.8 24.1 26.4 30.4 33.3 42.1
04:00 29.9 22.0 23.5 24.9 27.3 32.6 38.8 46.1
05:00 44.7 24.1 25.6 28.5 33.9 41.1 58.1 67.4
06:00 38.5 29.2 30.6 33.0 36.5 41.4 46.8 53.6
07:00 46.1 29.4 31.4 34.0 37.0 45.4 58.7 68.0
08:00 38.7 29.2 30.7 32.5 36.0 41.7 47.9 55.2
09:00 42.9 31.1 32.5 34.6 38.1 44.0 54.5 63.3
10:00 34.7 23.2 25.6 27.7 32.3 37.1 44.2 51.9
11:00 45.5 23.5 25.8 28.2 32.3 43.0 60.2 67.7
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

Overall Leq: 40.8

Leq (day*): 43.3
Leq (night**): 37.5

Lowest L90 (day): 27.7
Lowest L90 (night): 22.4

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Winter

Northern Pass - Deerfield Substation
Thursday, February 6, 2014

Deerfield Winter CM-1 Page 8



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00 42.0 26.7 30.0 32.0 35.8 43.0 53.3 65.8
16:00 41.4 27.1 29.1 31.1 34.9 40.9 51.1 67.0
17:00 41.2 29.5 31.6 33.1 36.3 42.6 52.6 63.4
18:00 40.7 30.7 32.0 33.6 35.5 41.6 52.4 63.7
19:00 39.6 29.2 31.6 32.8 35.1 40.4 50.3 63.6
20:00 41.8 27.9 29.9 30.9 32.5 39.5 55.5 62.8
21:00 32.9 29.3 30.4 31.1 32.1 33.4 39.5 54.8
22:00 34.6 29.3 30.5 31.3 32.4 34.6 43.7 65.2
23:00 32.9 26.4 28.3 29.3 30.6 33.8 43.3 53.2

Overall Leq: 39.8

Leq (day*): 40.6
Leq (night**): 33.8

Lowest L90 (day): 30.9
Lowest L90 (night): 29.3

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Summer

Northern Pass - Deerfield Substation
Monday, June 16, 2014

Deerfield Summer CM-1 Page 1



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 31.0 26.4 27.7 28.7 30.0 31.2 39.3 51.3
01:00 30.4 26.3 27.6 28.5 29.6 30.7 36.2 47.1
02:00 30.6 25.4 26.7 27.8 29.4 31.2 38.9 47.1
03:00 29.9 25.8 27.2 28.2 29.7 31.3 32.7 42.9
04:00 35.4 25.8 26.8 28.0 31.8 39.4 43.6 50.1
05:00 39.7 26.7 28.6 31.2 35.6 42.8 49.9 59.6
06:00 43.9 26.4 27.9 29.7 34.5 44.7 55.8 70.0
07:00 43.1 28.1 29.9 32.0 36.8 46.1 53.9 66.0
08:00 39.0 29.6 30.9 31.9 34.0 41.8 50.1 59.5
09:00 42.0 29.9 31.4 32.5 35.3 43.4 54.2 69.1
10:00 43.1 30.3 32.1 33.4 35.9 43.0 53.2 67.1
11:00 35.5 29.3 30.6 31.7 33.9 37.7 43.4 59.5
12:00 36.6 27.7 29.8 31.3 34.0 38.0 47.2 52.6
13:00 36.5 25.9 27.7 29.4 32.1 37.8 48.0 61.4
14:00 36.6 25.7 27.7 29.2 32.3 37.7 48.1 58.6
15:00 42.3 25.5 28.2 30.5 34.4 43.8 54.4 67.5
16:00 42.6 27.0 29.4 31.4 35.6 45.3 54.6 66.0
17:00 40.4 28.4 30.4 31.9 35.0 43.0 51.4 64.4
18:00 39.3 29.7 32.2 33.8 36.3 42.0 49.2 53.6
19:00 37.0 30.5 31.8 32.8 34.4 38.2 47.3 58.3
20:00 40.6 29.3 30.6 31.7 33.5 39.5 53.5 62.8
21:00 39.3 30.9 32.1 33.1 36.0 43.1 47.0 53.2
22:00 39.7 32.1 33.9 34.8 37.4 42.6 47.4 54.0
23:00 43.0 32.9 34.2 35.3 37.7 42.0 53.8 66.6

Overall Leq: 39.9

Leq (day*): 40.3
Leq (night**): 39.0

Lowest L90 (day): 29.2
Lowest L90 (night): 27.8

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Summer

Northern Pass - Deerfield Substation
Tuesday, June 17, 2014

Deerfield Summer CM-1 Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 41.2 33.1 34.4 35.5 37.0 40.6 44.7 69.1
01:00 39.7 32.3 34.1 35.7 37.6 42.4 47.7 52.9
02:00 46.8 31.9 33.2 34.8 38.5 51.1 57.0 62.1
03:00 58.1 44.2 47.7 52.6 57.5 60.7 63.8 67.7
04:00 54.3 37.7 40.5 43.7 52.7 57.8 61.5 65.9
05:00 46.6 33.5 35.8 38.0 42.6 50.6 55.4 65.2
06:00 49.9 32.2 34.3 36.9 43.6 53.7 60.9 66.0
07:00 47.9 33.7 35.4 38.0 42.6 48.9 61.0 67.1
08:00 52.5 40.1 42.0 44.2 49.2 55.9 61.1 68.3
09:00 52.5 36.8 39.4 43.6 49.2 56.0 61.9 66.7
10:00 55.7 43.5 44.7 47.6 52.9 59.0 64.1 71.1
11:00 56.0 41.3 43.2 45.7 51.7 58.9 66.6 73.3
12:00 55.1 41.5 43.2 46.2 51.4 58.8 64.4 68.8
13:00 52.4 38.8 42.2 45.6 49.5 55.8 60.2 66.3
14:00 53.4 40.3 42.2 45.2 50.6 56.5 62.2 70.0
15:00 52.6 41.2 42.5 44.8 49.9 56.0 61.4 66.8
16:00 51.4 37.8 39.2 42.6 47.9 53.9 63.0 66.9
17:00 45.2 35.0 36.6 38.8 43.3 48.2 53.3 57.5
18:00 42.4 33.9 35.5 36.9 40.1 45.7 50.2 55.5
19:00 38.8 31.8 32.8 34.2 36.4 41.7 47.4 52.4
20:00 40.3 28.9 30.5 31.7 34.1 42.3 52.0 60.8
21:00 39.1 30.1 31.4 32.6 36.1 43.1 46.2 53.1
22:00 36.1 30.3 31.4 32.5 34.1 39.2 43.6 53.3
23:00 34.6 25.1 29.7 31.1 33.5 36.6 41.6 51.6

Overall Leq: 51.5

Leq (day*): 51.8
Leq (night**): 51.0

Lowest L90 (day): 31.7
Lowest L90 (night): 31.1

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Wednesday, June 18, 2014

Deerfield CM-1 - Summer

Northern Pass - Deerfield Substation

Deerfield Summer CM-1 Page 3



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 39.8 27.5 29.5 30.9 35.6 40.1 45.3 67.6
01:00 31.5 26.8 28.1 29.2 30.8 33.6 36.2 48.4
02:00 31.7 26.0 27.6 28.6 30.3 32.4 39.9 55.2
03:00 30.9 26.7 27.8 28.7 30.4 32.6 35.1 40.8
04:00 35.8 26.0 28.0 30.0 33.8 39.1 43.3 49.6
05:00 36.2 28.1 29.8 31.4 34.1 38.2 46.0 52.4
06:00 38.3 29.2 31.0 32.7 35.0 40.9 47.8 57.6
07:00 39.3 30.6 32.2 33.8 36.8 41.4 49.0 54.7
08:00 39.6 30.5 32.6 33.9 37.1 42.2 48.8 56.5
09:00 41.3 30.9 32.8 34.6 38.7 44.6 49.2 61.3
10:00 44.3 34.4 35.8 38.5 42.3 47.5 52.2 56.6
11:00 47.4 33.4 35.4 38.4 44.7 51.0 54.8 72.0
12:00 48.2 36.0 38.2 40.7 45.9 51.4 56.8 61.9
13:00 48.8 36.2 38.0 41.1 46.1 52.6 56.4 69.1
14:00 45.5 33.4 34.8 37.0 41.6 48.0 55.2 67.2
15:00 46.1 31.3 33.0 37.9 44.0 49.3 53.9 65.1
16:00 46.0 35.5 36.7 38.3 42.5 49.2 55.4 61.4
17:00 47.0 33.5 36.1 39.6 44.4 50.1 55.3 63.1
18:00 43.6 34.2 35.8 37.5 41.5 46.7 51.7 57.2
19:00 41.9 30.7 32.3 34.7 39.9 45.0 49.8 59.8
20:00 40.2 27.8 29.1 30.6 33.7 41.8 51.9 64.2
21:00 37.4 27.4 29.1 30.4 34.0 39.0 48.3 57.9
22:00 37.2 28.9 30.4 31.8 34.3 38.2 48.3 53.3
23:00 39.0 23.5 25.5 27.2 30.3 33.5 42.1 67.6

Overall Leq: 43.3

Leq (day*): 45.0
Leq (night**): 36.6

Lowest L90 (day): 30.4
Lowest L90 (night): 27.2

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Summer

Northern Pass - Deerfield Substation
Thursday, June 19, 2014

Deerfield Summer CM-1 Page 4



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 31.0 24.9 26.3 27.8 30.0 32.7 37.3 48.3
01:00 31.4 25.6 27.0 28.5 30.8 33.1 37.0 44.0
02:00 34.3 25.3 28.4 30.5 33.1 36.4 40.4 59.4
03:00 35.2 28.8 30.5 32.0 34.2 37.4 41.1 49.1
04:00 36.0 29.1 31.0 32.4 34.8 38.4 42.2 48.5
05:00 36.6 27.7 29.9 31.7 34.0 38.1 47.4 58.5
06:00 37.5 26.9 29.3 31.3 34.3 40.0 47.5 56.9
07:00 43.3 28.4 30.1 31.9 36.6 46.0 54.7 69.1
08:00 42.4 31.3 33.2 35.9 40.0 45.9 50.9 63.2
09:00 48.9 34.0 35.6 38.3 43.8 49.9 58.7 78.3
10:00 53.8 39.8 42.1 45.8 50.8 56.9 62.9 76.8
11:00 50.5 36.8 38.4 41.9 47.5 54.2 59.5 66.7
12:00 50.1 37.6 38.8 40.7 46.3 54.5 59.5 66.4
13:00 50.4 33.7 36.3 40.0 47.5 54.1 58.8 69.8
14:00 49.9 34.4 36.9 39.9 46.6 53.1 59.9 66.2
15:00 48.2 35.4 36.8 40.3 45.0 51.1 56.5 70.5
16:00 47.9 35.7 36.9 40.0 44.8 51.5 57.4 60.9
17:00 48.1 35.1 36.6 40.0 45.3 51.8 56.6 60.9
18:00 45.7 33.8 35.2 38.1 42.2 48.7 54.6 68.6
19:00 43.8 29.5 31.6 34.1 40.0 46.8 53.8 64.4
20:00 39.4 27.3 28.8 30.3 33.6 39.4 47.7 67.5
21:00 34.7 24.4 26.6 27.9 30.1 35.3 46.0 59.9
22:00 33.8 24.9 25.9 26.9 28.8 32.9 46.8 54.3
23:00 34.9 21.8 23.6 26.0 30.0 33.2 46.6 58.4

Overall Leq: 46.5

Leq (day*): 48.4
Leq (night**): 35.0

Lowest L90 (day): 27.9
Lowest L90 (night): 26.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Summer

Northern Pass - Deerfield Substation
Friday, June 20, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 28.6 21.8 23.6 25.1 27.5 31.2 35.1 42.0
01:00 34.9 21.8 23.6 24.8 27.1 30.7 39.9 61.5
02:00 30.7 22.7 24.3 26.7 29.2 32.6 36.7 48.0
03:00 28.3 22.3 23.6 24.9 27.4 30.9 33.5 41.2
04:00 34.6 23.8 27.0 29.7 32.7 37.2 42.8 49.7
05:00 35.7 25.8 28.1 29.6 32.4 36.8 47.5 53.3
06:00 35.8 25.3 26.7 28.7 31.8 37.9 47.1 54.3
07:00 44.6 26.8 28.7 30.5 33.7 43.8 53.4 76.8
08:00 40.4 28.5 30.1 32.9 35.9 41.0 52.2 63.2
09:00 40.8 30.3 31.9 34.1 38.1 44.4 48.6 55.8
10:00 46.9 32.5 33.8 36.6 42.2 48.5 58.4 71.4
11:00 44.5 31.6 33.4 35.7 40.7 48.4 53.7 59.1
12:00 50.4 30.8 32.5 34.3 40.9 55.9 59.9 66.8
13:00 45.8 31.9 33.6 35.8 42.5 49.1 55.7 66.0
14:00 44.6 33.8 34.8 37.2 42.1 47.8 53.5 62.4
15:00 43.3 31.0 33.0 36.1 41.2 46.5 51.8 57.2
16:00 45.6 31.5 33.2 36.3 42.1 48.9 55.5 61.4
17:00 43.4 32.0 33.3 35.5 40.3 45.8 51.8 67.2
18:00 41.3 30.0 31.4 33.5 38.0 44.5 49.8 63.1
19:00 37.4 28.5 30.5 32.0 34.2 40.2 46.5 56.6
20:00 38.3 26.1 27.8 29.3 31.6 40.6 50.4 57.0
21:00 38.7 24.1 26.2 27.7 31.6 37.1 47.8 64.9
22:00 31.5 22.8 25.0 26.7 28.8 31.7 42.5 52.5
23:00 32.7 24.7 25.8 27.3 31.2 35.2 38.7 48.8

Overall Leq: 42.6

Leq (day*): 44.5
Leq (night**): 33.3

Lowest L90 (day): 27.7
Lowest L90 (night): 24.8

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Northern Pass - Deerfield Substation
Saturday, June 21, 2014

Deerfield CM-1 - Summer

Deerfield Summer CM-1 Page 6



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 32.1 23.4 24.9 27.2 30.9 34.5 37.0 48.8
01:00 28.7 21.8 24.0 25.5 27.8 30.9 35.1 39.4
02:00 30.6 24.2 25.6 27.0 29.4 33.2 37.7 43.4
03:00 30.3 24.0 25.2 27.0 29.6 32.6 34.8 44.1
04:00 35.5 23.3 25.2 27.2 33.0 39.1 43.9 53.8
05:00 40.8 25.0 29.1 31.3 34.4 42.0 51.1 66.2
06:00 36.6 25.8 27.9 29.9 33.0 37.4 47.1 55.4
07:00 37.7 25.1 27.0 29.0 32.4 39.0 48.7 62.7
08:00 38.6 25.3 27.4 29.4 32.6 40.6 50.5 59.4
09:00 41.8 27.4 29.2 31.2 34.8 40.9 50.1 68.7
10:00 40.0 29.2 31.5 33.0 36.1 43.5 49.5 59.9
11:00 40.3 29.5 31.1 33.1 36.2 42.5 50.2 64.5
12:00 38.5 27.0 29.2 31.5 35.2 42.0 47.5 55.7
13:00 40.4 26.8 28.1 29.9 34.7 42.9 51.7 62.7
14:00 36.1 26.7 27.9 29.2 32.1 39.5 45.7 52.6
15:00 36.7 25.1 27.5 29.6 32.7 38.3 46.2 64.1
16:00 41.1 29.9 31.5 33.4 36.4 43.9 52.2 59.4
17:00 38.9 28.8 30.2 31.6 34.1 41.3 50.3 59.4
18:00 37.4 28.4 30.6 31.7 33.7 40.0 48.2 55.0
19:00 39.4 27.3 29.1 30.5 33.7 42.6 50.0 61.4
20:00 35.1 26.0 27.6 29.0 31.4 35.9 46.9 53.7
21:00 34.9 25.2 28.2 29.5 31.3 35.0 46.6 57.5
22:00 36.1 23.6 25.1 26.6 30.3 34.2 48.8 56.0
23:00 30.0 23.2 24.7 26.3 28.8 31.6 36.3 51.7

Overall Leq: 37.9

Leq (day*): 38.9
Leq (night**): 35.2

Lowest L90 (day): 29.0
Lowest L90 (night): 25.5

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Sunday, June 22, 2014

Deerfield CM-1 - Summer

Northern Pass - Deerfield Substation
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 30.1 23.5 24.9 26.6 29.7 31.9 35.1 42.9
01:00 29.2 22.3 24.0 25.6 28.2 31.9 34.7 50.1
02:00 30.3 23.9 25.2 26.5 28.8 31.8 36.0 49.0
03:00 29.7 23.8 25.3 26.5 28.6 31.9 35.8 45.4
04:00 37.7 24.1 25.7 27.7 33.8 41.7 47.1 55.8
05:00 39.6 25.4 27.7 30.3 34.3 42.6 49.8 64.6
06:00 39.4 24.1 26.2 29.5 33.4 43.6 49.8 55.5
07:00 42.0 25.8 27.6 29.7 33.6 44.0 52.8 65.1
08:00 41.6 24.8 26.9 28.7 31.5 40.3 52.4 68.8
09:00 36.5 25.3 27.5 29.3 32.1 38.3 47.4 58.7
10:00 42.4 26.9 28.9 30.7 34.2 43.9 53.5 67.6
11:00 42.0 27.8 29.2 30.9 34.3 43.9 54.4 63.2
12:00 39.9 27.6 29.9 31.4 35.0 42.4 51.5 57.6
13:00 38.3 28.1 30.2 32.1 35.5 40.9 46.9 56.7
14:00 40.2 28.3 30.8 33.3 36.9 42.3 50.6 59.2
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

Overall Leq: 39.1

Leq (day*): 40.8
Leq (night**): 36.0

Lowest L90 (day): 28.7
Lowest L90 (night): 25.6

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Deerfield CM-1 - Summer

Northern Pass - Deerfield Substation
Monday, June 23, 2014

Deerfield Summer CM-1 Page 8



Annex C 

Intermittent Sound Measurement Data 
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Measured Thursday, January 30, 2014, Between 11 :01 AM & 11 :16 AM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Deerfield IM-W - Winter - Day 
Measured Thursday, January 30, 2014, Between 11 :26 AM & 11 :41 AM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Deerfield IM-S ·Winter· Day 
Measured Thursday, January 30, 2014, Between 12:04 PM & 12:19 PM 
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Deerfield IM-S Summer • Day 
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As part of the No1i hem Pass Project, No1them Pass Transmission LLC is proposing to expand 
the Scobie Pond Substation in Londondeny, New Hampshire. Cavanaugh Tocci Associates, Inc. 
has been asked to provide sound impact assessment of this Project. In that this evaluation 
precedes the actual design of the Project, this sound impact assessment is based on acoustic 
design requirements that will be inco1porated into the Project contracts. To assist in defining 
appropriate acoustic design goals for this facility, we have conducted an extensive sound 
monitoring program. This repo1i presents the results of the sound monitoring program, a review 
of applicable noise regulations, a statement of the acoustic design goals for the project, and an 
assessment of Project sound impact. 

Baseline Sound Survey 

Sound is a feature of all environments. Sound is only objectionable when it is inconsistent with 
its environment; by being either too loud or by being distinctive in character (i.e. tonally or 
temporally vaiying) . To this end, defining appropriate acoustic design goals for the proposed 
substation expansion that ai·e based on an understanding of the existing acoustic environment 
will render Project related noise consistent with the level and chai·acter of other sounds in the 
environment, and will minimize acoustic impact at sensitive receptors. 

MEMBER FIRM, NATIONAL COUNCIL OF ACOUSTICAL CONSULTANTS 
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An environmental sound survey was conducted to characterize the existing acoustic environment 
in the vicinity of the proposed Project. In order to document the time-vaiy ing chai·acteristics of 
ambient environmental sounds in the study area, the sound monitoring program implemented 
unattended continuous measurements for two 7-day periods, and observed sho1i -tenn (15-
minute) intennittent measurements. The measurements were conducted during a cold weather 
season (Januaiy 30, 2014 -Febmaiy 6, 2014) with leaves off the trees, and a waim weather 
season with foliage and insect sounds present (June 16, 2014 - June 23, 2014). The results of the 
survey allow both quantitative and qualitative analyses of the acoustical environment 
sunounding the Project. Annex A of this repo1i is a glossa1y of acoustical te1minology. 

Sound Measurement Locations 

A review of the existing land use in the vicinity of the Project site was conducted to identify 
the closest and most representative receptor locations. On the basis of this review, two sound 
monitoring locations were selected, as shown in Figure 1. The sound monitoring locations 
may be described as follows: 

• CM-N I IM-N: Continuous I Inte1mittent monitoring location No1th 

Lat: 42.9064 Long: -71.3415 

• CM-SI IM-S: Continuous I Inte1mittent monitoring location South 

Lat: 43.9045 Long: -71.3400 

Continuous Sound Monitoring 

To identify typical patterns in existing ainbient environmental sound levels, and to quantify 
time-va1y ing ambient sound levels in the community, continuous sound monitoring was 
perfo1med at one location adjacent to the nearest residence west of the Project area, as shown 
in Figure 1 (CM-1). For both the cold and waim weather seasons, data was gathered for a 
7-day (168-hour) period. The measurement periods were: 

• Januaiy 30, 2014, 2:00 p.m. to Febmaiy 6, 2014, 2:00 p.m. 

• June 16, 2014, 4:00 p.m. to June 23, 2014, 4:00 p.m. 

For these continuous measurements, sound levels were monitored using Lai·son Davis 831 
sound levels meters outfitted with Yi inch electret microphones and windscreens. The 
inicrophones were mounted on tree branches that were approximately 1.5 meters above the 
ground. The instruments were calibrated before and after the measurement periods using a 
Larson Davis CAL200 acoustical calibrator. These instruments are compliant with 
international standards for class 1 instnnnentation (IEC 61672-1 :2002, and 
IEC 60942-1 :2003), and have cunent calibration ce1i ificates tr·aceable to National Institute of 
Standai·ds and Technology (NIST). 
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For this study, the sound monitors were programmed to repo1i the following A-weighted 
environmental noise descriptors on an hourly basis: 

• Maximum and minimum sound levels (Lmax, Linm) 

• Percentile sound levels (L99, L9o, Lso, L io, Loi) 

• Equivalent sound level (LeJ 

A complete listing of all of the hourly metrics that were recorded can be found in Annex B. 

Intermittent Sound Monitoring 

Intennittent sound measurements were perfonned for 15-minute intervals at two 
representative receptor locations (identified in Figure 1 as IM-N, and IM-S). The 
measurements were perfonned during both daytime and nighttime periods on 
Januaiy 30-31, 2014, and June 16-17, 2014. These measurements were conducted with a 
Brnel and Kjaer Instnnnents Type 2250 sound level analyzer outfitted with a Yi inch electret 
microphone and windscreen. During all measurements, the meter was mounted on a tripod 
with the microphone situated approximately 1.5 meters above the ground. The instrnment 
was calibrated before and after use with a Brnel and Kjaer Instrnments Type 423 1 acoustical 
calibrator. These instruments are compliant with international standai·ds for class 1 
instrumentation (IEC 61672-1 :2002, and IEC 60942-1 :2003), and have cmTent calibration 
certificates traceable to National Institute of Standai·ds and Technology (NIST). 

The results of the measurements ai·e presented in Annex C. The data presentation fo1mat has 
three primaiy elements: 

• The first is a listing of A-weighted descriptors on the upper left hand side of the 
figures. Note that the statistical descriptors (Lu) are presented in order of decreasing 
value. Logically, the Lmax is the highest sound level reached during the 15-minute 
interval; the Loi is the next highest since it is exceeded only 1 percent of the time 
interval, and so fo1ih. The Leq and L9o ai·e shown shaded, as they ai·e the key 
descriptors used in evaluating background sound levels. 

• The second element in these figures is a 1/3 octave band spectrum of the ~o sound 
pressure level. This spectrum is used to identify the presence of distinct tonal 
characteristics and to quantify the frequency content associated with the background 
sounds. Note these data indicate occasional tonal components in the 125 Hz band 
(winter and summer data), and in the upper frequency bands 4,000 to 6,300 Hz 
frequency bands (summer data) . Tones in the 125 Hz band ai·e produced by the 
existing tr·ansfo1mers at the substation. The high frequency tones ai·e associated with 
insect noise. 
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• The third element at the bottom of the figures is a graphic level record, or 
time-histo1y, of the A-weighted sound level in I-second increments recorded over the 
15-minute interval. The peaks in these figures are associated with transient sounds 
mainly produced by passing vehicles on local roads, dogs barking, aircraft flying 
overhead. Note that due to a data storage eITor, the time histo1y data for the nighttime 
winter sample at IM-N is not available. 

Survey Results 

Figures 2 through 5 present selected results from the continuous sound monitoring that 
occuITed during the winter and summer surveys. The sound level data included in the plots 
are the hourly Lo1 (nominal maximum level), the hourly Leq (energy average level), and the 
hourly L90 (background level) . In addition, we have included a dashed line to indicate the 
average of the lowest daily L 9o(t-hour) sound levels measured for each week. This value 
represents a ve1y conservative estimate of the lowest background sound levels that occur 
during the quietest periods of the entire survey. For the winter survey the values were 30 and 
31 d.BA, and for the summer survey the values were 34 and 36 d.BA. 

Table 1 below provides a summa1y of the intennittent measurement results: 

Table 1: Summary of Intermittent Sound Measurements 

Cold Season (January 30-31 , 2014) Warm Season (June 16-17, 2014) 

Daytime Nighttime Daytime Nighttime 

Location Leq L90 Leq L90 leq L90 Leq L90 

IM-N 41.6 33.9 44.0 37.6 37.1 33.4 38.9 36.5 

IM-S 42.9 37.7 46.8 38.4 46.9 39.4 43.8 39.9 

For the most paii, background sound levels in the community suITounding the Project ai·e 
cmTently controlled by traffic on I-93 (approximately 1 rnile west of the substation), traffic 
on Route 28 (approximately 2000 feet south), and sound produced by the existing substation. 
In addition there is a wood recycling facility (1000 feet southeast of the substation) that 
regulai·ly operates front end loaders, excavators, stacker-reclaimers, and wood chippers. 
Finally, noises produced by birds, insects, and wind blowing through foliage ai·e sources of 
background sound at all locations in the project ai·ea. These indigenous sounds depend on 
many factors including weather and time of yeai·. 

Page4 

eta 



Sound Repo1i 4 
No1ihem Pass Project 
Scobie Pond Substation Expansion 
Sound Impact Assessment 

Sound Regulations 

There are no Federal, or state noise regulations that define limits for environmental sound 
produced by the proposed project. In addition, there are no local regulations that are applicable 
to sound produced by the substation. However, the Zoning Ordinance of the Town of 
Londondeny, New Hampshire defines a noise limit as a perfonnance standard for Projects in 
commercial and industrial districts. Since the substation is not located in either of these districts, 
this limit is not directly applicable to the proposed expansion of the substation. However, this 
limit can provide appropriate context for evaluating project acoustic design goals that are 
discussed below. Selected text from the zoning ordinance follows: 

Section 3.2.3 NOISE 

All noise, except that generated by normal automobile, truck or railroad service 
shall be muffled so as not to be objectionable due to intermittence, beat frequency 
or shrillness. At property lines, noise may not exceed a maximum level of 7 5 
decibels. 

It is assumed that the above limit of 75 decibels at prope1iy lines is A-weighted (d.BA) as is 
customaiy when evaluating environmental sound. 

Facility Acoustic Design Goal 

The acoustic design goal for this expansion project has been based on limiting Project related 
sound to less than 5 d.BA above the nominally lowest sound levels that were measured during the 
baseline sound surveys. For this project, the following acoustic design goal will be specified in 
the contract documents: 

• The maximum sound level for continuous sound produced by the operation of all Project 
related equipment located at the facility shall not exceed 3 5 d.BA at any existing occupied 
residential receptor prope1iy when measured within the boundaries of the receptor 
prope1iy. 

Noise mitigation options include, but are not limited to equipment selection, equipment 
placement, sound baITier walls, and sound enclosures. Prior to the purchase of equipment, the 
contractor will be required to demonstrate that the design will meet the acoustic requirements. 
The acoustic modeling for this anysis will use algorithms and procedures described in 
International Standai·d ISO 9613-2: 1996 "Acoustics - Attenuation of sound during propagation 
outdoors - Pait 2: General method of calculation." At the conclusion of constm ction, the 
contractor will demonstrate through field measurements that the Project complies with the 
acoustic specifications. 
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Sound Impact Assessment 

The above acoustic design goal defines ve1y stringent limits for sound produced by the proposed 
expansion of the substation that apply at all existing residential receptors. It is my professional 
opinion that if sound produced by the proposed Project meets the above stated acoustic design 
goals; it will not have an unreasonable adverse effect at all smTounding prope1iies. 
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Aerial Photograph Indicating Project Site and Sound Monitoring Locations 

Figure 1 cta 
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SOUND MEASUREMENT TERMINOLOGY 

In order to quantify the amplitude, frequency, and temporal characteristics of sound, various 
acoustical descriptors are used. The following is an introduction to acoustic terminology that is 
used in this repo1t. 

Sound Level 

Sound levels are typically quantified using a logarithmic decibel (dB) scale. The use of a 
logarithmic scale helps to compress the wide range of human sensitivity to sound 
amplitude into a scale that ranges from approximately 0 to 180 dB. Note however, that 
the use of the logarithmic scale prevents simple arithmetic operations when combining 
the cumulative impact of sources. For example, two sources of equal sound level 
operated simultaneously results in a combined sound level that is only 3 dB higher than if 
only one source was operated alone. An important feature of the human perception of 
continuous sound is that an increase or decrease in sound pressure level by 3 dB or less is 
barely perceptible, and an increase or decrease by 10 dB is perceived as a doubling or 
halving of noise level. 

A-weighting 

Generally, the sensitivity of human hearing is restricted to the frequency range of 20 Hz 
to 20,000 Hz. However, the human ear is most sensitive to sound in the 500 Hz to 
5,000 Hz frequency range. Above and below this range, the ear becomes progressively 
less sensitive. To account for this feature of human hearing, sound level meters 
inco1porate filtering of acoustic signals that con esponds to the vaiying sensitivity of the 
human ear to sound at different frequencies. This filtering is called A-weighting. Sound 
level measurements that ai·e obtained using this filtering ai·e refened to as A weighted 
sound levels and ai·e signified by the identifier, d.BA. A-weighted sound levels ai·e 
widely used for evaluating human exposure to environmental sounds. To help place 
A-weighted sound levels in perspective, Figure A-1 contains a scale showing typical 
sound levels for collllllon interior and environmental sound sources. 

Spectral Characteristics - Octave and 1/3 Octave Band Sound Levels 

To chai·acterize a sound, it is often necessaiy to evaluate the frequency distribution of the 
sound energy. As mentioned before, the frequencies of most interest where human 
exposure is concerned range between 20 Hz and 20,000 Hz. This frequency range is 
commonly divided into octave bands, where an octave band is a range of frequencies. 
Each octave band is refened to by its center frequency and has a bandwidth of one octave 
(a doubling of frequency). To cover the full range of human heai·ing, it is necessaiy to 
measure sound in 10 separate octave bands. Typically, the lowest frequency band 
measured has a center frequency of 31.5 Hz. The next frequency band has a center 
frequency of 63 Hz. This geometric series continues to the highest frequency band that 
has a center frequency of 16,000 Hz. A set of octave band sound levels to describe a 
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paiiicular sound is called an octave band spectrnm. Covering the full range of heai·ing, 
an octave band spectnnn would have 10 values, one for each band. Under ce1iain 
circumstances, more frequency resolution in acoustical data is needed to identify the 
presence of tonal sounds. A 1/3 octave band spectnnn uses filters that divide each octave 
band into 3 sepai·ate frequency bands. Note that octave band and 1/3 octave band sound 
levels ai·e not usually A-weighted, with their units being dB. 

Environmental Noise Descriptors 

Sound levels in the environment are continuously fluctuating and it is difficult to quantify 
these time-vaiying levels with single number descriptors. Statistical approaches, which 
use percentile sound levels and equivalent sound levels, ai·e often used to quantify the 
temporal chai·acteristics of environmental sound. 

Percentile sound levels (Lu) ai·e the A-weighted sound levels that are exceeded for 
specific percentages of time within a noise measurement interval. For exainple if a 
measurement interval is one hour long, the 50th percentile sound level (Lso) is the 
A-weighted sound level that is exceeded for 30 minutes of that interval. 

• L9o is the sound level in dBA exceeded 90 percent of the time during the 
measurement period. The 90th percentile sound level represents the 
nominally lowest level reached during the monitoring interval and is typically 
influenced by sound of relatively low level, but neai·ly constant duration, such 
as distant traffic or continuously operating industrial equipment. The ~o is 
often used in standards to quantify the existing background or residual sound 
level. 

• Lso is the median sound level: the sound level in dBA exceeded 50 percent of 
the time during the measurement period. 

• Lio is the sound level exceeded only 10 percent of the time. It is close to the 
maximum level observed during the measurement period. The Lio is 
sometimes called the intrusive sound level because it is caused by occasional 
louder noises like those from passing motor vehicles or aircraft. 

By using percentile sound levels, it is possible to chai·acterize the sound environment in 
tenns of the steady-state background sound (L90) and occasional transient sound (Lio). 

The equivalent sound level (Leq) is the energy average of the A-weighted sound level for 
the measurement interval. Sounds of low level and long duration, as well as sounds of 
high level and short duration influence this sound level descriptor. 

Noise levels at night generally produce greater annoyance than do the same levels which 
occur during the day. It is generally agreed that a given level of environmental noise 
during the day would appear to be 10 dBA louder at night - at least in tenns of potential 

eta 
Annex A - Page 2 



for causing community concern. The day-night average sound level (Lc1n) is a 24-hour 
average A-weighted sound level where a 10 dB "penalty" is applied to sound occun ing 
between the hours of 10:00 p.m. and 7:00 a.m. The 10 dB penalty accounts for the 
heightened sensitivity of a community to noise occlming at night. 

When a steady continuous sound is measured, the L10, L50, L90 and Leq are all equal. For 
a constant sound level, such as from a power plant operating continuously for a 24-hour 
period, the Lc1n is approximately 6 dBA higher than the directly measured sound level. 

Threshold of pain 
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" " GI .. 
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Typical Sound Levels for Common Interior and Environmental Sources 

eta 
Annex A - Page 3 



Annex B 

Continuous Sound Monitoring Data 

cta 



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00 41.6 34.0 35.6 36.8 38.7 42.3 47.7 78.3
15:00 40.1 33.5 34.8 36.2 38.1 41.3 49.7 59.2
16:00 37.9 34.4 35.4 36.1 37.3 39.2 42.7 50.3
17:00 39.5 35.2 37.0 37.9 39.2 40.7 43.9 52.0
18:00 41.0 37.0 38.3 39.1 40.4 42.1 47.0 53.1
19:00 39.4 35.1 36.5 37.5 39.1 40.9 43.0 50.3
20:00 39.6 35.2 36.6 37.7 39.1 40.7 44.5 53.1
21:00 40.4 36.4 37.5 38.3 39.5 41.5 46.1 59.3
22:00 40.0 35.4 36.8 37.8 39.0 40.9 45.1 61.3
23:00 38.3 34.4 35.7 36.5 37.8 39.6 43.2 57.1

Overall Leq: 39.9

Leq (day*): 40.1
Leq (night**): 39.2

Lowest L90 (day): 36.1
Lowest L90 (night): 36.5

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Winter

Northern Pass - Scobie Pond Substation
Thursday, January 30, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 38.0 33.2 34.5 35.8 37.6 39.3 42.9 51.0
01:00 36.9 32.6 33.9 34.8 36.3 38.8 41.6 46.6
02:00 39.4 33.3 34.7 36.1 39.0 41.4 44.0 50.8
03:00 40.2 32.5 34.8 37.0 39.3 42.2 45.5 53.4
04:00 43.6 35.8 37.2 38.6 42.9 45.7 50.1 59.0
05:00 47.0 42.5 44.2 45.2 46.9 48.4 50.3 54.4
06:00 48.2 43.7 45.1 46.4 48.1 49.5 51.1 58.4
07:00 48.5 43.7 45.0 46.1 48.1 49.8 54.2 62.7
08:00 49.6 39.5 41.2 43.6 47.3 53.5 56.7 63.4
09:00 41.4 37.8 38.8 39.7 40.9 43.1 45.7 55.2
10:00 42.5 37.0 38.2 38.9 40.1 42.0 51.5 63.9
11:00 42.0 37.3 38.4 39.2 40.6 42.7 50.3 62.0
12:00 47.0 38.1 39.6 41.4 45.2 49.9 53.9 65.9
13:00 53.4 42.7 44.6 50.1 52.6 55.6 58.7 68.2
14:00 52.3 38.4 39.6 40.7 45.9 57.3 60.4 68.2
15:00 45.1 37.9 38.8 39.9 41.9 47.9 55.3 65.3
16:00 41.1 37.2 38.5 39.2 40.4 42.0 46.6 58.7
17:00 43.0 37.1 38.4 39.3 40.5 43.8 53.5 63.9
18:00 41.4 37.6 38.7 39.5 40.7 42.3 48.5 54.1
19:00 45.0 36.9 38.1 38.8 40.0 41.5 55.4 78.1
20:00 40.3 36.3 37.7 38.8 40.0 41.4 43.5 50.0
21:00 41.8 35.6 37.0 38.0 39.2 41.0 47.7 67.0
22:00 39.0 35.5 36.6 37.4 38.6 40.2 42.7 57.7
23:00 38.6 34.8 35.9 36.9 38.2 40.1 42.6 47.9

Overall Leq: 46.1

Leq (day*): 47.2
Leq (night**): 43.1

Lowest L90 (day): 38.0
Lowest L90 (night): 34.8

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Winter

Northern Pass - Scobie Pond Substation
Friday, January 31, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 38.1 33.2 34.6 36.1 37.8 39.6 42.0 50.7
01:00 38.2 33.4 34.8 35.9 37.5 39.8 42.6 54.7
02:00 37.4 32.5 33.9 35.0 37.0 39.0 41.9 46.2
03:00 36.9 33.3 34.2 35.2 36.5 38.4 40.8 46.1
04:00 38.0 31.7 33.6 35.0 37.3 39.9 43.6 49.5
05:00 38.1 33.6 34.8 35.9 37.6 39.6 42.9 53.8
06:00 40.7 34.9 36.2 37.4 39.1 42.3 48.5 57.6
07:00 53.4 42.8 43.5 44.3 48.1 57.2 60.7 69.5
08:00 55.3 50.5 52.0 53.2 55.0 56.7 58.4 78.6
09:00 53.9 39.3 40.4 46.5 53.7 56.8 59.1 64.9
10:00 43.9 34.1 35.2 36.5 40.1 47.5 51.7 58.4
11:00 38.7 31.9 33.1 34.4 36.8 41.5 46.4 52.5
12:00 39.6 33.0 34.2 35.3 37.1 41.1 49.6 57.9
13:00 40.3 34.6 35.7 37.0 39.1 42.0 47.4 56.6
14:00 41.1 35.8 37.3 38.5 40.1 42.4 48.6 56.5
15:00 40.6 35.0 36.3 37.5 39.4 42.6 47.5 61.1
16:00 41.0 35.6 37.5 38.5 40.1 42.5 47.8 56.5
17:00 41.1 36.3 37.7 38.6 40.1 42.4 48.1 57.0
18:00 41.0 37.7 38.7 39.5 40.7 42.1 45.0 49.2
19:00 41.7 37.9 39.1 40.0 41.2 42.7 46.6 56.7
20:00 42.0 38.3 39.5 40.2 41.5 43.5 45.8 52.7
21:00 41.8 38.8 39.8 40.5 41.5 43.0 45.3 51.0
22:00 41.2 38.1 39.1 39.9 41.1 42.2 43.7 50.9
23:00 40.5 36.8 37.8 38.9 40.2 41.7 43.1 51.2

Overall Leq: 46.3

Leq (day*): 48.1
Leq (night**): 39.1

Lowest L90 (day): 34.4
Lowest L90 (night): 35.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Winter

Northern Pass - Scobie Pond Substation
Saturday, February 1, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 40.4 36.3 37.8 38.8 40.1 41.6 43.9 51.0
01:00 39.5 34.5 35.9 37.4 39.0 41.1 43.7 49.2
02:00 38.1 33.8 35.0 36.2 37.8 39.5 41.3 45.6
03:00 37.8 33.7 34.9 35.9 37.4 39.3 41.8 48.8
04:00 38.6 33.4 34.5 35.9 37.9 40.4 44.2 55.0
05:00 39.8 34.5 35.8 37.5 39.5 41.6 43.9 46.9
06:00 43.5 37.8 39.1 40.8 43.0 44.9 48.8 57.6
07:00 45.2 41.4 42.5 43.5 44.8 46.3 49.8 57.9
08:00 44.5 40.2 41.2 42.5 43.9 46.2 49.8 57.0
09:00 43.5 37.9 38.9 39.6 41.1 43.2 55.0 66.1
10:00 40.5 37.3 38.5 39.2 40.3 41.6 43.7 53.9
11:00 43.1 37.9 38.9 39.9 42.5 45.2 47.7 50.7
12:00 43.0 37.7 38.9 39.7 41.4 44.5 52.0 61.4
13:00 46.7 39.8 40.8 41.6 43.3 50.1 55.9 59.9
14:00 46.1 41.5 42.6 43.3 44.2 47.7 54.5 61.6
15:00 44.8 40.9 41.8 42.7 44.4 46.0 49.9 57.2
16:00 44.0 40.6 41.8 42.6 43.7 44.9 47.6 57.0
17:00 43.1 40.1 41.1 41.8 42.8 44.3 47.1 53.0
18:00 42.0 38.6 39.6 40.5 41.7 43.0 46.0 51.9
19:00 39.1 34.6 36.3 37.1 38.4 40.9 42.9 51.8
20:00 45.1 33.6 34.7 35.4 36.7 38.8 52.3 78.1
21:00 43.2 33.5 34.6 35.6 37.1 39.1 57.7 66.3
22:00 44.3 32.1 34.0 35.5 37.9 40.1 58.4 73.9
23:00 33.7 29.2 30.5 31.4 33.1 35.7 38.6 44.6

Overall Leq: 43.0

Leq (day*): 44.0
Leq (night**): 40.5

Lowest L90 (day): 35.4
Lowest L90 (night): 31.4

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Winter

Northern Pass - Scobie Pond Substation
Sunday, February 2, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 33.0 28.7 29.7 30.5 31.9 34.3 40.4 49.5
01:00 31.9 25.6 27.2 28.7 30.9 34.3 38.6 42.2
02:00 33.9 25.0 26.2 27.9 31.1 37.2 42.0 46.2
03:00 38.6 27.8 29.5 31.5 36.6 42.2 45.6 47.8
04:00 37.5 28.7 30.4 32.2 35.4 40.9 44.5 49.6
05:00 36.5 29.8 31.5 32.9 34.9 39.4 42.9 45.8
06:00 37.0 30.7 32.5 33.2 34.7 37.1 45.1 59.7
07:00 39.4 33.2 34.2 35.3 36.7 39.6 50.3 58.2
08:00 37.2 32.2 33.5 34.9 36.7 38.7 42.2 51.0
09:00 43.0 32.5 33.5 35.0 37.3 47.5 53.3 58.5
10:00 38.5 30.7 32.5 33.6 35.8 38.0 49.2 60.6
11:00 38.1 31.2 32.5 33.6 35.7 39.1 48.5 57.2
12:00 39.4 31.6 33.1 34.4 36.2 40.7 49.5 60.9
13:00 36.9 32.3 33.2 34.1 36.2 38.4 42.2 57.1
14:00 37.2 31.4 32.7 34.1 35.9 38.1 45.9 54.7
15:00 36.9 31.9 32.9 34.0 36.2 38.5 42.2 55.3
16:00 37.0 31.6 33.2 34.5 36.5 38.7 42.1 47.8
17:00 38.1 29.9 31.1 32.8 35.4 41.0 47.6 52.9
18:00 36.8 32.0 33.2 34.1 35.5 37.6 42.9 56.9
19:00 37.7 32.8 33.8 34.7 36.7 39.4 44.0 55.3
20:00 40.7 34.4 36.0 37.2 38.9 41.4 50.3 59.7
21:00 42.1 34.1 35.8 37.2 39.9 42.3 45.3 70.6
22:00 36.7 30.5 32.1 33.6 35.5 38.1 42.6 56.1
23:00 34.1 29.4 30.5 31.6 33.6 35.9 37.9 44.6

Overall Leq: 38.2

Leq (day*): 39.1
Leq (night**): 36.0

Lowest L90 (day): 32.8
Lowest L90 (night): 27.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Winter

Northern Pass - Scobie Pond Substation
Monday, February 3, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 31.7 27.3 28.7 29.9 31.4 33.2 35.5 38.8
01:00 30.2 26.1 27.0 28.0 29.8 31.9 34.4 39.2
02:00 31.4 25.5 26.9 28.3 30.6 33.6 36.8 44.1
03:00 36.0 26.4 28.2 29.3 31.3 34.8 46.2 59.6
04:00 34.4 27.1 28.6 31.3 33.9 36.3 39.2 48.8
05:00 37.9 33.6 34.8 35.8 37.7 39.5 41.2 44.8
06:00 41.2 36.5 37.8 39.0 41.0 42.7 45.2 49.5
07:00 42.0 38.2 39.6 40.5 41.7 43.3 45.7 51.7
08:00 40.9 35.6 36.6 37.8 40.2 42.7 47.0 54.7
09:00 36.8 31.4 33.0 33.9 35.8 38.4 44.6 50.3
10:00 36.0 29.1 30.4 31.8 33.9 38.8 43.4 53.1
11:00 35.9 29.2 30.6 32.3 34.5 37.5 43.7 56.3
12:00 37.5 31.1 32.6 33.6 35.1 38.6 47.0 59.4
13:00 38.3 30.5 31.8 32.8 34.5 39.0 48.2 61.0
14:00 38.0 31.0 32.8 33.9 35.4 39.4 48.2 59.0
15:00 36.0 30.6 31.7 32.7 34.2 37.1 44.3 54.7
16:00 38.2 32.5 33.7 35.0 37.7 39.7 43.8 52.3
17:00 40.8 36.4 37.6 38.5 40.2 42.9 45.3 51.8
18:00 41.2 37.3 38.3 39.1 40.5 42.3 47.5 55.9
19:00 40.7 36.5 37.8 38.7 40.2 42.1 45.6 54.5
20:00 50.0 33.1 34.4 35.8 38.7 43.3 58.6 78.1
21:00 37.3 31.7 33.0 35.1 37.0 38.9 41.3 46.3
22:00 33.2 29.1 30.5 31.5 33.0 34.7 36.7 40.0
23:00 32.8 26.2 27.8 29.0 32.1 34.6 38.9 47.1

Overall Leq: 40.1

Leq (day*): 41.5
Leq (night**): 35.8

Lowest L90 (day): 31.8
Lowest L90 (night): 28.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Winter

Northern Pass - Scobie Pond Substation
Tuesday, February 4, 2014

Scobie Winter CM-N Page 6



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 29.3 24.3 25.6 26.4 27.8 29.9 38.8 46.6
01:00 28.7 24.6 26.0 26.9 28.6 30.0 32.2 35.4
02:00 29.0 24.3 25.5 26.7 28.5 30.8 33.5 40.1
03:00 28.4 24.4 25.7 26.6 28.1 29.8 31.7 37.4
04:00 31.6 25.5 27.0 28.3 30.5 34.0 37.4 43.0
05:00 37.4 27.6 28.9 29.9 33.7 43.0 43.8 45.3
06:00 42.7 40.6 41.2 41.6 42.8 43.6 44.1 48.9
07:00 43.7 40.7 41.2 41.8 42.7 43.7 49.4 64.0
08:00 44.4 41.0 42.0 43.2 44.0 45.4 48.4 50.7
09:00 44.2 39.4 40.2 41.1 42.9 46.9 49.7 56.6
10:00 42.8 39.4 40.0 40.7 42.0 44.8 47.9 52.9
11:00 43.4 38.3 39.2 40.5 42.5 45.7 48.6 63.9
12:00 43.3 38.2 39.4 40.9 42.1 45.4 49.5 56.8
13:00 42.5 39.6 40.4 41.1 42.1 43.8 46.7 53.7
14:00 41.7 38.3 39.0 39.8 41.2 43.3 45.5 55.5
15:00 41.6 37.5 38.5 39.7 41.2 42.7 45.8 55.7
16:00 42.4 40.2 40.9 41.2 41.8 43.4 46.8 60.6
17:00 41.5 36.2 37.4 38.6 41.2 43.3 46.3 52.0
18:00 37.5 33.3 34.5 35.3 36.7 39.5 42.9 52.1
19:00 36.8 30.6 32.0 33.6 35.7 39.0 43.4 55.1
20:00 39.7 29.5 31.1 32.5 35.7 40.8 47.6 65.1
21:00 41.0 38.7 39.2 39.5 40.5 41.5 46.3 58.9
22:00 37.6 29.7 30.5 32.3 35.7 40.4 43.1 51.4
23:00 35.8 29.4 30.2 33.1 35.6 37.5 39.8 48.1

Overall Leq: 40.8

Leq (day*): 42.2
Leq (night**): 36.3

Lowest L90 (day): 32.5
Lowest L90 (night): 26.4

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Wednesday, February 5, 2014

Scobie Pond CM-N - Winter

Northern Pass - Scobie Pond Substation

Scobie Winter CM-N Page 7



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 31.1 24.7 25.7 26.4 29.9 33.0 40.1 49.3
01:00 28.1 24.2 25.4 26.3 27.4 30.0 32.9 38.6
02:00 30.6 25.1 26.7 28.0 30.1 32.5 35.1 45.5
03:00 35.6 26.5 29.1 30.9 33.9 38.6 43.0 50.2
04:00 33.9 27.1 28.3 29.6 32.9 36.3 39.9 44.7
05:00 36.0 30.5 31.9 33.1 34.9 37.7 42.7 51.3
06:00 41.3 33.3 34.7 36.4 39.7 44.1 49.4 56.4
07:00 38.4 33.3 34.4 35.2 36.9 40.4 46.0 55.4
08:00 39.5 32.2 34.3 35.8 38.4 42.2 45.2 49.3
09:00 45.4 30.3 31.7 35.4 41.0 49.3 54.2 64.7
10:00 39.8 27.0 28.5 30.1 33.7 44.0 49.9 60.1
11:00 39.5 27.8 29.0 30.3 33.0 41.7 51.7 60.5
12:00 35.7 28.1 29.2 30.4 32.1 35.8 47.0 58.7
13:00 33.4 26.4 28.3 29.7 31.7 35.4 41.2 50.3
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

Overall Leq: 38.6

Leq (day*): 40.3
Leq (night**): 35.8

Lowest L90 (day): 29.7
Lowest L90 (night): 26.3

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Winter

Northern Pass - Scobie Pond Substation
Thursday, February 6, 2014

Scobie Winter CM-N Page 8



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00 41.5 35.6 36.8 37.8 39.7 43.0 47.2 72.7
15:00 41.4 34.9 36.1 37.2 38.8 41.3 52.3 60.8
16:00 39.2 35.3 36.4 37.3 38.8 40.7 43.6 51.2
17:00 39.9 36.4 37.5 38.3 39.5 41.0 44.1 55.6
18:00 41.3 37.4 38.5 39.5 40.7 42.2 46.3 55.4
19:00 39.8 35.1 36.5 37.6 39.7 41.3 43.6 50.5
20:00 39.2 34.8 36.4 37.3 38.7 40.5 44.0 51.2
21:00 39.8 35.9 37.0 37.7 39.0 41.1 45.3 55.3
22:00 39.4 35.3 36.5 37.5 39.0 40.9 43.4 49.4
23:00 38.1 33.9 35.1 36.2 37.8 39.6 42.2 50.9

Overall Leq: 40.1

Leq (day*): 40.4
Leq (night**): 38.8

Lowest L90 (day): 37.2
Lowest L90 (night): 36.2

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Winter

Northern Pass - Scobie Pond Substation
Thursday, January 30, 2014

Scobie Winter CM-S Page 1



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 37.4 32.6 33.7 34.8 36.8 38.8 42.9 56.5
01:00 36.3 31.3 33.0 34.0 35.7 38.1 41.1 50.4
02:00 38.7 32.5 33.8 35.1 38.1 40.8 43.9 52.0
03:00 39.9 33.1 34.6 36.4 39.0 42.1 45.8 55.2
04:00 43.9 35.5 37.0 38.4 42.9 46.3 50.7 57.9
05:00 47.4 43.0 44.2 45.4 47.2 48.9 50.6 53.7
06:00 48.5 43.6 45.1 46.5 48.3 49.9 51.7 59.5
07:00 49.0 43.9 45.4 46.3 48.2 49.9 55.2 67.1
08:00 46.2 39.8 41.3 43.4 45.1 48.2 52.8 61.7
09:00 41.1 37.0 38.3 39.2 40.6 42.5 44.9 51.5
10:00 41.7 35.7 37.2 38.2 39.9 42.0 50.7 62.1
11:00 40.7 36.1 37.2 38.0 39.2 41.3 49.0 65.5
12:00 43.1 36.5 37.9 39.0 41.8 45.1 48.9 65.2
13:00 50.8 41.0 42.7 44.6 49.0 54.1 57.6 64.5
14:00 51.4 38.6 39.6 41.0 45.1 55.7 59.3 65.5
15:00 45.1 37.8 39.1 40.6 42.5 46.8 54.7 64.1
16:00 43.9 37.9 39.1 40.0 41.2 45.4 53.5 67.0
17:00 43.3 37.5 38.9 39.8 41.1 43.8 53.8 60.2
18:00 43.8 38.0 39.3 40.1 41.3 42.8 47.5 76.0
19:00 41.1 36.6 38.1 39.3 40.5 42.1 45.7 57.9
20:00 40.7 36.3 37.9 39.1 40.4 41.9 44.5 53.5
21:00 40.4 35.3 37.0 38.2 39.7 41.5 45.3 60.8
22:00 39.2 35.1 36.4 37.3 38.8 40.5 43.4 53.7
23:00 38.6 34.4 35.7 36.7 38.2 40.1 42.8 48.8

Overall Leq: 45.1

Leq (day*): 45.9
Leq (night**): 43.3

Lowest L90 (day): 38.0
Lowest L90 (night): 34.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Winter

Northern Pass - Scobie Pond Substation
Friday, January 31, 2014

Scobie Winter CM-S Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 38.1 32.3 34.3 35.8 37.6 39.8 42.8 49.0
01:00 38.1 32.7 33.9 35.3 37.4 40.1 42.8 53.9
02:00 36.7 31.4 32.7 34.0 35.8 38.4 42.8 52.4
03:00 36.5 31.3 32.9 34.2 35.8 38.4 42.0 50.5
04:00 38.2 31.4 32.8 34.6 37.4 40.4 44.4 53.1
05:00 38.8 33.8 35.2 36.5 38.2 40.5 43.5 52.9
06:00 41.1 35.0 36.4 37.8 39.7 43.2 47.5 59.5
07:00 52.1 41.2 42.2 43.2 47.6 55.9 59.0 70.8
08:00 58.1 49.4 52.0 53.4 57.6 60.2 63.5 83.2
09:00 56.8 40.4 41.9 46.5 56.5 59.4 62.6 69.8
10:00 51.2 37.0 38.2 39.5 44.1 54.4 63.4 72.5
11:00 40.6 34.6 35.7 37.2 39.5 42.6 47.7 55.5
12:00 42.2 34.7 36.0 37.1 38.7 42.3 53.5 62.2
13:00 41.1 35.4 36.8 38.0 40.0 42.7 48.6 58.0
14:00 41.4 35.3 36.7 37.8 39.6 42.4 50.1 61.4
15:00 43.5 34.2 35.5 36.6 38.4 41.9 48.1 79.6
16:00 40.9 34.8 36.1 37.2 38.9 41.7 50.3 66.0
17:00 41.3 35.2 36.3 37.3 39.3 42.6 49.8 59.5
18:00 39.8 36.3 37.2 37.9 39.3 41.2 45.1 52.0
19:00 40.2 36.7 37.9 38.6 39.8 41.3 44.2 54.9
20:00 40.4 36.6 37.9 38.8 40.1 41.7 44.5 51.1
21:00 40.6 37.2 38.4 39.3 40.3 41.7 44.4 51.6
22:00 40.2 36.2 37.9 38.9 40.0 41.1 43.2 49.7
23:00 39.5 35.9 37.0 38.0 39.2 40.8 42.5 47.3

Overall Leq: 48.3

Leq (day*): 50.2
Leq (night**): 38.8

Lowest L90 (day): 36.6
Lowest L90 (night): 34.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Winter

Northern Pass - Scobie Pond Substation
Saturday, February 1, 2014

Scobie Winter CM-S Page 3



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 39.3 35.4 36.4 37.5 39.0 40.6 43.5 53.6
01:00 38.4 33.8 34.8 36.2 38.0 40.1 42.3 49.6
02:00 37.7 32.5 34.1 35.3 37.3 39.3 41.9 48.3
03:00 37.8 33.4 34.5 35.5 37.2 39.7 43.1 51.3
04:00 39.5 32.9 34.3 36.0 38.5 41.7 45.8 54.8
05:00 40.5 35.4 36.3 37.5 39.9 42.7 45.1 49.1
06:00 44.9 38.6 39.9 42.0 44.4 46.4 49.7 63.2
07:00 46.9 42.5 43.8 45.0 46.5 48.1 51.6 61.0
08:00 45.8 41.8 43.0 44.0 45.2 47.3 51.2 60.0
09:00 44.7 39.5 40.4 41.3 43.1 45.1 54.5 64.4
10:00 42.9 39.3 40.3 41.1 42.4 43.7 46.3 66.7
11:00 44.5 39.5 40.5 41.5 43.9 46.7 49.3 54.1
12:00 44.8 39.5 40.7 41.6 43.3 46.8 53.1 57.6
13:00 46.0 41.5 42.6 43.6 45.2 47.2 52.2 60.5
14:00 46.7 42.9 44.0 44.8 45.8 48.0 52.6 63.7
15:00 46.4 42.4 43.5 44.4 46.1 47.7 50.8 58.7
16:00 46.0 42.6 43.7 44.5 45.7 46.9 51.0 56.2
17:00 45.2 41.9 43.0 43.7 44.8 46.2 50.8 55.5
18:00 43.8 40.3 41.5 42.3 43.6 44.8 46.7 54.0
19:00 41.1 36.5 38.0 39.1 40.5 42.9 45.1 53.9
20:00 43.1 35.5 36.5 37.4 38.8 40.7 50.6 74.6
21:00 39.3 34.7 35.9 37.1 39.0 40.7 43.7 50.8
22:00 41.2 34.5 36.2 37.7 39.9 42.2 49.7 63.4
23:00 35.8 30.9 32.1 33.2 35.1 37.9 40.5 43.8

Overall Leq: 43.7

Leq (day*): 44.9
Leq (night**): 40.3

Lowest L90 (day): 37.1
Lowest L90 (night): 33.2

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Winter

Northern Pass - Scobie Pond Substation
Sunday, February 2, 2014

Scobie Winter CM-S Page 4



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 33.9 28.5 30.0 31.2 33.2 35.8 38.8 51.3
01:00 32.8 27.4 28.6 29.8 32.0 35.0 37.5 43.2
02:00 33.1 26.9 28.2 29.3 31.8 35.5 39.6 46.0
03:00 37.5 30.2 31.3 32.9 35.8 40.4 44.9 48.7
04:00 36.0 30.1 31.2 32.8 35.2 38.1 41.8 46.1
05:00 36.6 31.6 32.9 34.1 35.9 38.7 41.7 45.1
06:00 39.9 32.6 33.7 34.7 36.2 38.2 48.2 66.7
07:00 44.1 35.3 36.6 37.7 39.2 41.5 55.4 67.6
08:00 40.6 33.9 35.5 36.7 38.4 40.2 49.3 63.3
09:00 45.6 32.9 34.3 35.5 38.0 50.3 56.4 62.3
10:00 39.7 31.6 33.0 34.1 35.7 39.8 52.1 60.0
11:00 40.9 31.7 32.8 34.0 36.4 40.0 51.5 64.3
12:00 41.6 32.8 34.0 36.0 38.0 43.4 52.6 60.9
13:00 40.4 32.7 33.6 34.9 36.9 39.7 53.1 61.1
14:00 38.9 31.9 33.1 34.5 37.0 39.9 48.7 58.2
15:00 37.7 32.5 33.5 34.4 36.9 39.6 43.8 57.8
16:00 38.0 31.1 32.6 34.5 37.1 39.9 43.9 59.4
17:00 39.3 30.0 31.6 33.5 36.6 41.6 49.7 56.5
18:00 43.2 31.5 33.4 34.9 36.8 39.1 55.7 73.0
19:00 39.4 33.3 34.9 36.4 38.6 41.0 45.6 53.9
20:00 46.7 36.0 37.9 39.2 41.1 45.8 57.6 71.2
21:00 43.1 35.3 37.7 39.1 41.5 43.7 50.9 65.4
22:00 39.0 32.3 33.6 34.9 37.7 41.1 45.8 57.0
23:00 36.1 30.9 32.3 33.5 35.7 37.9 40.2 46.5

Overall Leq: 40.8

Leq (day*): 42.1
Leq (night**): 36.7

Lowest L90 (day): 33.5
Lowest L90 (night): 29.3

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Winter

Northern Pass - Scobie Pond Substation
Monday, February 3, 2014

Scobie Winter CM-S Page 5



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 33.7 28.9 30.3 31.3 33.5 35.3 37.9 42.3
01:00 33.6 29.4 30.5 31.4 33.3 35.2 37.5 44.6
02:00 33.3 27.1 28.5 30.3 32.8 35.4 37.9 44.3
03:00 37.1 28.5 30.0 31.9 33.9 36.8 45.7 60.5
04:00 37.1 31.9 33.0 34.3 36.5 39.0 41.8 50.5
05:00 39.8 35.0 36.5 37.7 39.5 41.4 42.9 47.9
06:00 43.2 37.6 39.2 40.7 42.7 44.5 48.6 60.0
07:00 44.8 39.5 40.9 42.2 43.5 45.2 50.5 65.9
08:00 43.2 36.8 38.2 39.4 41.7 44.1 51.8 64.1
09:00 39.4 33.6 34.9 35.9 37.6 40.8 46.7 61.4
10:00 37.0 30.6 32.3 34.0 36.0 39.0 43.0 52.3
11:00 37.6 31.2 33.0 34.5 36.7 39.0 44.4 54.6
12:00 38.9 32.1 33.7 35.0 36.9 39.9 48.4 59.2
13:00 39.4 31.6 33.0 34.2 36.1 39.6 51.3 61.3
14:00 39.7 33.1 34.4 35.6 37.4 40.9 49.6 58.5
15:00 49.1 32.5 33.8 34.9 36.5 50.3 60.2 77.2
16:00 43.8 33.5 35.0 36.4 38.3 47.0 54.3 67.4
17:00 40.9 35.8 37.3 38.2 39.8 42.0 47.9 59.8
18:00 41.5 37.1 38.3 39.1 40.5 42.7 48.7 54.0
19:00 40.5 34.9 37.1 38.6 40.1 41.8 45.7 57.6
20:00 42.4 33.1 34.5 36.0 38.7 42.6 53.8 65.0
21:00 37.8 32.3 34.3 35.6 37.2 39.5 42.0 49.3
22:00 35.1 30.4 31.6 33.2 34.8 36.5 38.5 47.9
23:00 34.1 26.2 27.4 29.4 33.1 35.5 40.1 51.3

Overall Leq: 41.2

Leq (day*): 42.4
Leq (night**): 37.7

Lowest L90 (day): 34.0
Lowest L90 (night): 29.4

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Winter

Northern Pass - Scobie Pond Substation
Tuesday, February 4, 2014

Scobie Winter CM-S Page 6



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 31.7 25.8 26.4 27.1 28.4 31.4 42.1 52.7
01:00 30.9 26.4 27.1 27.6 29.1 31.6 37.1 56.5
02:00 29.9 26.2 27.1 27.9 29.2 31.6 33.6 39.3
03:00 29.2 26.0 26.7 27.3 28.5 31.4 33.2 42.8
04:00 31.9 26.8 28.1 29.3 31.2 33.7 37.3 49.7
05:00 36.1 28.2 29.3 30.4 32.9 41.3 41.9 43.3
06:00 41.6 39.1 39.6 40.1 41.5 42.6 43.2 52.4
07:00 45.5 39.0 39.7 40.5 41.5 42.8 53.1 72.1
08:00 43.7 41.2 42.0 42.7 43.5 44.8 46.6 51.5
09:00 42.5 38.5 39.2 40.1 41.9 44.3 47.5 55.4
10:00 44.2 38.4 39.4 40.2 41.8 47.7 48.5 62.1
11:00 47.6 37.7 38.7 39.9 42.4 49.0 58.9 68.4
12:00 44.4 37.5 38.7 39.9 41.4 44.8 53.8 72.3
13:00 41.8 39.0 39.5 40.1 41.4 42.9 47.2 54.6
14:00 43.0 36.9 37.8 38.6 41.0 47.2 48.0 56.2
15:00 45.6 37.7 38.6 39.4 40.8 46.8 57.2 73.6
16:00 42.8 38.9 39.6 40.1 40.7 42.3 52.2 67.2
17:00 40.7 36.0 36.9 38.2 40.4 42.4 44.9 52.5
18:00 38.5 34.0 35.3 36.3 38.0 40.1 43.6 51.5
19:00 36.6 30.8 32.6 33.7 35.5 38.9 43.5 48.8
20:00 39.2 30.0 31.3 32.9 36.6 41.2 46.7 63.3
21:00 40.5 37.9 38.5 39.0 40.0 41.0 46.0 59.7
22:00 37.4 30.6 31.3 33.0 36.1 40.0 42.2 49.8
23:00 36.0 30.3 31.0 33.9 35.8 37.3 40.1 51.9

Overall Leq: 41.7

Leq (day*): 43.3
Leq (night**): 35.8

Lowest L90 (day): 32.9
Lowest L90 (night): 27.1

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Wednesday, February 5, 2014

Scobie Pond CM-S - Winter

Northern Pass - Scobie Pond Substation

Scobie Winter CM-S Page 7



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 32.8 28.0 29.0 29.9 32.1 34.0 40.2 49.4
01:00 30.9 26.9 28.2 29.0 30.0 32.9 35.1 40.5
02:00 33.0 27.2 29.1 30.4 32.3 35.0 37.9 52.5
03:00 35.1 28.4 30.2 32.1 34.2 37.2 41.0 46.1
04:00 35.2 28.5 30.3 32.0 34.6 37.3 39.8 43.8
05:00 36.7 32.1 33.6 34.7 36.2 38.0 41.5 50.6
06:00 40.1 34.7 36.0 37.2 39.0 42.2 45.6 51.3
07:00 42.9 35.0 36.0 36.9 38.4 44.4 53.8 64.0
08:00 40.8 34.6 35.8 36.6 38.4 42.2 48.5 66.3
09:00 53.5 33.0 34.9 37.1 42.5 58.7 63.0 69.5
10:00 55.1 31.6 32.9 34.4 39.5 56.9 69.8 77.1
11:00 41.4 31.3 32.8 34.4 37.2 44.0 52.2 61.8
12:00 46.6 32.7 33.6 34.8 37.1 51.5 57.6 65.2
13:00 37.2 29.5 31.2 32.9 35.2 39.3 45.8 56.3
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

Overall Leq: 46.8

Leq (day*): 49.6
Leq (night**): 35.8

Lowest L90 (day): 32.9
Lowest L90 (night): 29.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Winter

Northern Pass - Scobie Pond Substation
Thursday, February 6, 2014

Scobie Winter CM-S Page 8



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00 40.7 34.5 35.4 36.9 38.8 42.2 49.4 67.0
17:00 39.3 34.3 35.2 36.3 38.1 40.7 47.2 56.8
18:00 42.7 34.7 36.0 37.6 41.4 45.0 50.3 56.4
19:00 42.7 37.0 38.2 39.5 41.4 44.2 49.1 65.2
20:00 41.0 35.9 37.3 38.6 39.9 42.1 48.9 58.8
21:00 46.8 38.4 39.6 41.3 43.8 46.4 52.6 78.0
22:00 42.9 37.9 39.0 40.0 41.6 45.1 49.4 55.4
23:00 41.0 37.0 37.9 38.7 40.2 42.6 46.2 55.1

Overall Leq: 42.7

Leq (day*): 42.9
Leq (night**): 42.1

Lowest L90 (day): 36.3
Lowest L90 (night): 38.7

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Summer

Northern Pass - Scobie Pond Substation
Monday, June 16, 2014

Scobie Summer CM-N Page 1



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 39.8 35.7 36.8 37.7 39.3 41.6 43.8 48.6
01:00 39.3 34.5 35.5 36.3 38.3 41.1 46.0 52.1
02:00 39.8 35.3 36.3 37.4 39.4 41.7 43.8 48.0
03:00 41.5 36.3 37.7 38.8 40.4 43.0 48.1 56.5
04:00 52.0 35.7 37.4 41.4 46.0 55.0 64.1 65.8
05:00 47.2 41.8 43.2 44.1 46.6 49.0 52.7 60.6
06:00 46.0 42.8 43.7 44.5 45.6 47.0 49.7 57.0
07:00 44.1 37.2 38.2 40.1 43.1 45.9 51.4 56.0
08:00 40.2 35.6 36.8 37.6 38.8 41.2 48.0 59.5
09:00 40.1 35.2 36.2 36.9 38.2 41.6 48.7 65.7
10:00 43.4 34.8 36.0 37.0 38.3 45.0 55.2 66.7
11:00 41.4 33.9 35.0 36.3 38.9 41.2 48.3 76.1
12:00 40.0 34.0 35.2 36.7 38.6 41.0 45.8 71.9
13:00 39.4 35.0 36.0 36.9 38.6 40.6 45.6 62.9
14:00 42.3 35.1 36.2 37.8 40.0 42.9 53.2 61.8
15:00 46.2 36.8 38.1 39.7 42.3 46.1 53.5 71.6
16:00 41.7 36.6 37.7 38.6 40.9 43.4 48.3 62.6
17:00 40.8 36.2 37.7 38.4 39.9 42.5 47.2 53.8
18:00 41.0 35.9 36.9 37.8 39.3 41.8 50.5 62.0
19:00 41.4 36.0 37.2 38.2 40.5 43.4 46.7 65.5
20:00 43.3 38.8 40.1 41.0 42.4 45.0 49.2 58.3
21:00 43.2 38.5 39.6 40.5 41.9 44.2 52.5 60.7
22:00 41.5 37.6 38.6 39.3 40.6 42.4 47.3 64.0
23:00 41.7 36.9 38.0 38.8 40.3 42.6 48.8 60.2

Overall Leq: 43.8

Leq (day*): 42.3
Leq (night**): 45.5

Lowest L90 (day): 36.3
Lowest L90 (night): 36.3

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Summer

Northern Pass - Scobie Pond Substation
Tuesday, June 17, 2014

Scobie Summer CM-N Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 43.0 38.1 39.1 40.4 42.0 45.1 49.3 56.2
01:00 44.1 38.0 39.0 40.1 42.6 45.8 49.3 74.0
02:00 47.5 36.5 37.8 39.4 42.2 51.2 58.7 62.8
03:00 56.5 50.3 51.7 54.1 56.1 58.2 61.0 69.0
04:00 51.3 41.8 43.3 44.7 49.2 54.5 56.7 65.5
05:00 46.5 41.6 43.4 44.6 46.0 48.2 50.8 63.2
06:00 47.6 43.4 44.6 45.5 47.1 49.5 51.8 58.0
07:00 48.8 40.4 41.6 42.6 45.5 48.8 57.6 75.2
08:00 48.7 42.8 43.9 45.0 47.5 51.3 55.2 60.4
09:00 48.1 38.1 39.7 42.9 46.7 51.1 55.0 59.4
10:00 47.6 39.6 41.0 42.7 46.3 50.6 54.1 65.0
11:00 49.7 40.1 41.4 43.3 47.5 53.0 57.8 62.8
12:00 50.0 40.8 41.9 43.9 48.3 53.0 57.7 61.6
13:00 49.7 40.3 43.0 44.8 48.2 52.8 56.3 64.6
14:00 50.9 39.8 41.2 44.0 48.2 54.6 59.4 69.3
15:00 49.1 39.0 40.5 42.5 47.0 52.3 57.1 64.5
16:00 46.7 38.4 39.5 41.2 44.6 50.0 54.3 59.9
17:00 42.8 36.2 37.0 38.1 40.3 45.0 51.5 73.2
18:00 43.3 35.6 37.0 38.1 41.0 45.6 51.6 73.3
19:00 41.8 34.0 35.8 37.1 39.1 43.5 51.2 69.1
20:00 40.1 35.4 36.4 37.3 38.8 41.6 47.8 62.0
21:00 39.6 35.1 36.1 37.0 38.7 41.2 45.8 55.2
22:00 40.9 34.1 35.2 36.2 37.9 41.3 51.8 62.6
23:00 35.9 30.2 31.4 32.8 34.9 38.0 42.1 49.7

Overall Leq: 48.5

Leq (day*): 47.7
Leq (night**): 49.5

Lowest L90 (day): 37.0
Lowest L90 (night): 32.8

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Summer

Northern Pass - Scobie Pond Substation
Wednesday, June 18, 2014

Scobie Summer CM-N Page 3



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 33.6 30.2 31.1 31.8 33.1 35.1 37.7 50.8
01:00 34.7 30.1 31.3 32.2 33.9 36.7 39.4 49.7
02:00 35.8 31.1 32.1 33.4 35.2 37.5 40.3 50.0
03:00 37.1 31.2 32.6 34.1 35.8 38.3 45.4 51.7
04:00 39.8 31.7 32.9 34.2 38.8 42.7 45.6 58.4
05:00 43.7 37.4 39.0 40.2 41.9 44.4 52.9 63.0
06:00 43.9 38.5 39.6 40.6 42.4 44.8 52.8 62.3
07:00 47.8 35.9 37.3 38.5 41.0 47.1 60.2 70.3
08:00 40.6 35.2 36.4 37.3 39.1 42.4 48.9 56.2
09:00 41.8 34.9 36.0 37.0 39.1 42.2 50.4 73.7
10:00 42.9 34.9 36.5 38.2 40.2 44.0 53.8 67.0
11:00 43.0 36.3 38.0 39.3 41.6 45.4 49.8 61.6
12:00 43.1 35.8 37.0 38.6 41.5 45.4 50.7 60.4
13:00 44.6 36.9 38.1 39.4 42.0 46.8 52.2 65.7
14:00 44.9 37.0 38.0 39.8 43.0 47.8 52.7 65.9
15:00 44.3 37.5 38.7 40.2 43.0 46.9 50.8 66.8
16:00 46.1 36.8 38.3 41.0 44.6 49.2 52.5 56.8
17:00 44.2 37.8 38.7 39.7 42.4 47.4 50.5 66.9
18:00 43.0 36.2 37.4 39.4 41.8 45.6 48.9 57.1
19:00 41.3 35.7 36.7 37.9 40.1 43.7 47.3 56.1
20:00 39.0 33.9 35.2 36.5 38.4 40.8 44.2 49.9
21:00 37.8 32.5 33.9 35.1 37.0 39.3 43.0 55.9
22:00 53.8 32.5 33.7 34.9 37.6 41.1 58.7 86.5
23:00 36.3 31.9 33.1 34.0 35.5 37.9 41.6 51.8

Overall Leq: 44.4

Leq (day*): 43.7
Leq (night**): 45.5

Lowest L90 (day): 35.1
Lowest L90 (night): 31.8

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Summer

Northern Pass - Scobie Pond Substation
Thursday, June 19, 2014

Scobie Summer CM-N Page 4



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 38.2 32.1 33.5 35.0 36.9 40.2 45.5 51.8
01:00 38.2 32.1 33.7 35.1 37.3 40.1 44.5 55.5
02:00 37.4 31.9 33.1 34.2 36.5 39.7 43.5 48.9
03:00 37.4 30.3 31.5 33.1 35.7 39.2 47.1 52.8
04:00 40.3 32.3 34.0 35.8 39.5 42.8 45.2 53.1
05:00 42.8 37.4 39.0 40.4 42.2 44.4 48.0 56.5
06:00 44.4 40.4 41.4 42.1 43.5 46.1 50.8 58.8
07:00 42.3 37.3 38.5 39.5 41.2 44.1 49.7 59.0
08:00 41.3 36.4 37.3 38.0 39.4 43.5 49.6 58.9
09:00 46.8 37.2 38.8 40.1 43.3 49.2 54.4 71.0
10:00 48.5 39.7 41.1 42.8 46.7 51.8 56.5 59.5
11:00 50.4 37.9 39.3 40.9 44.0 49.4 57.3 79.0
12:00 45.2 37.6 38.8 40.1 43.5 48.1 51.4 70.5
13:00 46.7 37.1 38.7 40.7 44.5 49.9 54.2 71.4
14:00 46.1 37.5 39.1 40.7 44.0 49.0 53.1 77.3
15:00 46.5 37.1 38.3 40.1 43.6 49.8 54.7 67.4
16:00 46.7 37.5 39.0 40.6 44.6 50.0 53.9 62.0
17:00 44.5 37.1 38.4 39.9 42.9 47.5 51.1 60.1
18:00 44.7 36.1 38.1 40.0 43.6 47.7 50.7 57.0
19:00 42.8 35.6 37.0 38.2 40.5 45.3 52.3 59.1
20:00 38.9 33.3 34.4 35.4 37.6 41.0 46.1 59.3
21:00 37.4 33.4 34.3 35.1 36.4 39.0 44.0 51.3
22:00 37.2 33.7 34.8 35.5 36.5 38.4 42.1 53.5
23:00 37.2 33.3 34.2 34.7 35.7 37.6 45.8 54.8

Overall Leq: 44.3

Leq (day*): 45.7
Leq (night**): 40.1

Lowest L90 (day): 35.1
Lowest L90 (night): 33.1

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Summer

Northern Pass - Scobie Pond Substation
Friday, June 20, 2014

Scobie Summer CM-N Page 5



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 35.8 32.7 33.7 34.4 35.4 36.8 40.3 49.7
01:00 36.4 33.0 33.9 34.6 35.9 37.8 40.6 49.6
02:00 36.4 32.8 33.8 34.6 35.5 37.7 42.6 51.5
03:00 37.4 32.9 33.7 34.3 35.5 38.0 47.4 55.7
04:00 39.6 33.5 34.5 35.8 38.5 41.8 46.7 53.5
05:00 41.4 35.4 37.1 38.8 40.5 43.3 46.2 57.5
06:00 42.3 36.7 38.1 39.3 41.3 44.4 48.3 55.7
07:00 42.6 34.5 36.3 37.8 40.1 44.4 53.0 58.9
08:00 41.6 35.8 37.0 38.0 40.0 43.5 49.5 60.1
09:00 44.2 33.9 34.9 36.4 39.1 43.9 57.3 64.9
10:00 42.0 34.9 36.4 37.7 40.7 44.2 49.5 62.5
11:00 43.6 35.4 36.8 38.0 40.6 45.4 53.7 67.4
12:00 42.1 35.4 37.0 38.2 41.0 44.0 48.9 68.8
13:00 42.1 34.4 36.0 37.7 40.2 44.9 49.0 68.1
14:00 42.5 35.0 36.3 37.2 38.8 42.3 52.8 67.1
15:00 40.1 33.8 35.4 36.8 39.0 42.4 46.9 54.4
16:00 40.8 34.3 35.5 36.5 38.4 42.7 50.1 60.1
17:00 40.5 33.4 35.3 36.6 38.6 42.2 48.7 64.0
18:00 38.8 33.2 34.4 35.4 37.6 41.1 46.0 51.1
19:00 42.7 31.8 33.3 34.4 36.1 39.2 52.3 72.7
20:00 39.1 32.1 33.3 34.3 36.2 39.9 45.1 67.6
21:00 49.9 33.2 35.2 36.1 37.9 44.5 63.4 75.8
22:00 38.5 34.7 35.9 36.5 37.7 39.6 44.5 57.0
23:00 37.4 32.3 33.4 34.1 36.0 39.6 44.0 55.5

Overall Leq: 42.0

Leq (day*): 43.2
Leq (night**): 38.9

Lowest L90 (day): 34.3
Lowest L90 (night): 34.1

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Summer

Northern Pass - Scobie Pond Substation
Saturday, June 21, 2014

Scobie Summer CM-N Page 6



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 35.7 31.5 32.6 33.6 35.2 37.4 40.0 47.3
01:00 35.3 31.2 32.3 33.4 34.9 36.8 39.7 45.2
02:00 35.3 31.3 32.0 32.6 33.6 36.3 44.5 52.7
03:00 35.8 30.2 31.1 31.9 33.9 37.6 43.9 59.2
04:00 38.5 32.2 33.5 34.8 36.8 40.4 47.7 52.7
05:00 38.0 31.9 33.3 34.5 36.1 39.2 47.3 63.8
06:00 38.1 32.2 33.5 34.7 36.4 39.9 46.2 57.1
07:00 39.6 31.4 33.0 34.2 36.4 42.0 49.8 57.4
08:00 40.1 29.7 31.0 31.9 33.7 41.4 53.3 57.5
09:00 41.3 30.1 31.3 32.6 35.0 40.4 53.4 62.0
10:00 39.1 32.1 33.3 34.7 36.4 40.1 49.6 57.9
11:00 42.5 34.1 35.4 36.7 39.6 44.4 52.8 61.2
12:00 40.9 32.6 33.6 35.1 37.9 43.8 50.4 63.2
13:00 39.3 31.3 33.2 34.6 37.2 41.9 46.3 62.8
14:00 38.1 31.2 32.8 33.9 36.4 40.2 45.7 66.9
15:00 40.9 31.2 32.2 34.4 36.5 41.8 52.4 61.9
16:00 41.4 31.1 32.2 33.5 35.8 44.1 52.4 69.2
17:00 43.1 37.1 38.2 39.3 41.5 45.8 50.2 59.5
18:00 40.5 35.6 36.9 37.9 39.5 42.0 47.7 53.3
19:00 41.6 34.3 35.7 36.8 38.5 41.4 47.0 65.9
20:00 39.2 34.3 35.6 36.6 38.1 41.1 45.8 52.2
21:00 40.8 34.3 35.3 36.2 37.8 40.4 49.6 68.5
22:00 40.9 33.8 34.7 35.4 36.6 39.0 45.0 69.4
23:00 38.8 33.2 34.2 35.3 37.3 39.5 43.2 66.2

Overall Leq: 39.9

Leq (day*): 40.8
Leq (night**): 37.8

Lowest L90 (day): 31.9
Lowest L90 (night): 31.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Sunday, June 22, 2014

Scobie Pond CM-N - Summer

Northern Pass - Scobie Pond Substation

Scobie Summer CM-N Page 7



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 37.8 32.8 34.0 35.1 37.3 39.8 42.1 51.0
01:00 37.4 32.6 33.6 34.9 36.8 39.3 42.2 52.3
02:00 39.8 34.6 36.5 37.3 39.1 41.7 45.6 53.9
03:00 39.2 35.4 36.6 37.4 38.9 40.8 42.8 48.3
04:00 41.9 34.2 35.7 37.8 41.4 44.4 46.5 52.0
05:00 45.0 39.0 40.1 41.5 44.5 46.5 50.7 66.4
06:00 45.3 37.9 39.2 40.8 42.8 45.7 54.3 67.7
07:00 39.6 36.6 37.4 38.0 39.1 41.0 43.4 51.7
08:00 41.6 35.4 36.4 37.1 38.6 44.2 50.6 61.4
09:00 41.3 35.6 36.6 37.9 40.2 43.3 48.4 57.3
10:00 43.5 37.5 38.5 39.5 42.3 45.3 51.0 63.1
11:00 43.0 33.4 35.6 38.6 41.5 44.6 51.2 60.3
12:00 41.1 33.2 34.3 35.9 38.4 43.1 49.6 71.9
13:00 42.6 34.4 35.9 38.2 41.2 44.7 49.7 68.9
14:00 44.8 36.7 38.5 40.1 44.0 47.3 49.2 65.0
15:00 45.0 38.7 39.9 41.2 44.3 47.2 50.4 58.1
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

Overall Leq: 42.5

Leq (day*): 42.8
Leq (night**): 42.0

Lowest L90 (day): 35.9
Lowest L90 (night): 34.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-N - Summer

Northern Pass - Scobie Pond Substation
Monday, June 23, 2014

Scobie Summer CM-N Page 8



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00 44.6 37.5 39.3 40.3 41.9 48.3 52.2 62.0
17:00 44.7 37.0 38.2 39.4 41.5 48.3 52.6 59.5
18:00 46.7 37.9 40.0 41.5 44.2 49.3 55.6 65.6
19:00 50.1 38.2 39.8 41.5 44.0 49.3 61.2 74.4
20:00 46.4 36.8 37.8 38.9 41.9 49.3 56.4 66.8
21:00 46.9 39.5 41.4 43.1 46.1 49.4 51.8 58.8
22:00 45.1 39.8 41.0 42.0 44.1 48.2 50.2 56.0
23:00 43.9 38.6 39.7 40.7 42.3 46.3 49.6 59.3

Overall Leq: 46.5

Leq (day*): 47.0
Leq (night**): 44.5

Lowest L90 (day): 38.9
Lowest L90 (night): 40.7

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Summer

Northern Pass - Scobie Pond Substation
Monday, June 16, 2014

Scobie Summer CM-S Page 1



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 43.3 37.5 39.2 40.3 42.0 45.5 49.7 51.8
01:00 43.0 36.2 37.7 38.9 41.3 45.8 49.8 54.3
02:00 42.8 36.6 38.0 39.2 41.6 45.0 49.1 54.9
03:00 44.4 37.8 39.4 40.8 43.0 46.8 50.4 60.6
04:00 55.0 37.5 39.2 43.5 47.2 57.0 67.2 70.3
05:00 49.6 42.9 44.5 45.6 48.5 51.0 57.0 77.3
06:00 48.4 44.2 45.2 46.0 47.2 50.1 55.8 66.4
07:00 47.8 41.4 43.1 44.4 46.2 49.5 54.8 65.5
08:00 45.9 40.5 41.8 42.8 44.2 48.8 52.0 57.7
09:00 46.8 40.0 41.4 42.5 44.3 49.4 55.1 65.2
10:00 45.7 40.3 41.5 42.5 44.2 48.6 52.7 60.8
11:00 46.5 36.5 39.0 42.1 45.2 49.4 52.0 59.3
12:00 46.2 37.0 39.4 40.9 43.6 49.0 54.9 67.2
13:00 45.5 36.6 38.2 39.5 42.0 48.4 55.2 64.6
14:00 45.7 37.3 38.5 39.8 42.6 48.7 54.6 71.0
15:00 48.5 38.6 39.8 40.8 43.4 49.5 59.3 72.9
16:00 46.9 38.2 39.4 40.6 43.0 49.3 57.3 65.0
17:00 47.9 39.4 40.6 41.6 43.8 48.9 57.3 71.5
18:00 47.7 39.0 40.4 41.4 44.6 51.1 55.9 62.1
19:00 46.3 39.4 40.6 41.6 43.7 48.9 53.4 68.3
20:00 46.0 40.1 41.0 41.9 44.2 48.6 53.5 60.6
21:00 48.1 39.5 41.0 43.4 47.3 50.9 53.3 58.6
22:00 47.4 38.0 39.7 41.4 45.8 50.6 53.6 61.5
23:00 45.0 37.6 39.1 40.2 42.7 48.5 51.0 61.4

Overall Leq: 47.6

Leq (day*): 46.9
Leq (night**): 48.6

Lowest L90 (day): 39.5
Lowest L90 (night): 38.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Summer

Northern Pass - Scobie Pond Substation
Tuesday, June 17, 2014

Scobie Summer CM-S Page 2



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 44.3 38.1 39.8 40.7 42.4 48.5 49.4 56.0
01:00 44.3 38.7 40.2 41.0 42.6 48.1 49.5 68.3
02:00 48.5 38.8 40.0 41.3 43.5 51.8 58.9 62.0
03:00 56.1 49.7 51.3 52.7 55.5 58.1 61.9 69.4
04:00 50.9 42.8 44.1 45.4 49.4 53.5 57.9 66.7
05:00 49.5 44.6 45.9 46.7 48.2 50.9 57.4 66.2
06:00 50.9 45.3 47.1 48.2 50.1 52.5 56.0 74.2
07:00 51.8 42.8 45.2 47.3 50.0 53.9 60.0 76.0
08:00 56.1 47.4 48.6 50.3 53.8 59.3 64.5 67.8
09:00 55.6 42.4 44.0 46.8 52.3 59.1 65.6 69.3
10:00 52.3 42.3 44.4 46.6 50.4 55.6 60.1 63.6
11:00 54.1 43.2 44.8 47.6 52.4 57.2 62.0 68.9
12:00 54.7 43.4 45.1 47.3 51.9 58.0 63.3 71.8
13:00 55.7 44.2 46.3 48.6 52.4 58.9 65.2 70.5
14:00 54.7 42.8 44.1 46.5 51.6 57.6 63.6 72.6
15:00 53.7 42.0 44.2 46.6 51.1 56.7 62.4 68.4
16:00 50.9 40.3 41.8 44.0 48.2 54.4 58.9 77.2
17:00 46.9 38.4 39.5 40.8 43.5 48.3 54.2 72.8
18:00 47.0 39.0 40.6 42.0 45.1 49.6 55.2 59.0
19:00 44.8 37.4 38.5 39.6 41.7 46.6 53.6 69.7
20:00 45.3 37.0 38.3 39.5 41.6 46.2 52.5 74.1
21:00 44.3 37.9 39.1 40.2 43.3 46.9 49.2 55.6
22:00 42.4 37.1 38.1 38.9 40.9 45.6 47.6 57.0
23:00 40.2 34.6 35.6 36.4 37.8 44.7 46.5 61.5

Overall Leq: 51.9

Leq (day*): 52.8
Leq (night**): 50.0

Lowest L90 (day): 39.5
Lowest L90 (night): 36.4

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Wednesday, June 18, 2014

Scobie Pond CM-S - Summer

Northern Pass - Scobie Pond Substation

Scobie Summer CM-S Page 3



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 40.3 34.7 36.0 37.0 38.6 44.9 45.7 61.5
01:00 40.8 34.6 36.2 37.8 39.7 43.6 46.2 48.0
02:00 40.8 35.4 37.2 38.3 39.8 42.8 46.1 49.8
03:00 41.3 35.5 37.7 38.7 40.2 44.2 46.6 52.9
04:00 44.8 36.6 38.5 39.6 42.2 46.5 55.3 62.6
05:00 45.4 39.0 40.7 42.2 44.2 47.4 52.8 62.2
06:00 46.7 41.0 42.3 43.4 45.1 47.6 55.5 67.6
07:00 48.8 38.5 39.9 41.0 43.8 50.2 59.7 72.5
08:00 45.4 38.4 39.7 40.7 42.9 47.1 54.2 66.4
09:00 45.3 37.6 39.2 40.3 43.2 47.6 54.5 60.4
10:00 46.0 38.5 39.8 41.6 45.0 48.5 52.3 60.3
11:00 47.9 39.5 41.1 43.2 46.1 50.5 55.5 66.9
12:00 46.9 38.2 39.3 41.5 45.0 49.1 55.2 68.8
13:00 51.7 40.1 41.8 44.2 50.6 54.9 58.3 66.9
14:00 49.1 38.7 40.2 42.4 46.4 51.6 58.6 71.2
15:00 48.3 39.6 41.1 42.5 45.8 50.9 56.1 68.5
16:00 49.9 39.0 40.5 43.4 47.2 53.2 58.6 61.6
17:00 49.3 39.5 41.3 43.1 47.2 52.6 56.9 62.9
18:00 48.0 38.4 39.9 41.7 46.0 51.2 56.0 61.9
19:00 45.9 37.7 39.4 40.6 43.5 49.1 53.4 65.5
20:00 42.5 36.0 37.3 38.8 41.2 45.7 47.8 60.7
21:00 49.1 36.0 37.1 37.7 39.0 44.7 47.4 84.2
22:00 41.7 35.7 37.0 38.3 40.3 45.1 48.0 56.5
23:00 40.7 35.3 36.4 37.2 38.8 42.7 47.3 58.6

Overall Leq: 46.8

Leq (day*): 48.1
Leq (night**): 43.2

Lowest L90 (day): 37.7
Lowest L90 (night): 37.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Summer

Northern Pass - Scobie Pond Substation
Thursday, June 19, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 41.4 36.2 37.6 38.7 40.4 43.6 46.6 52.2
01:00 41.2 35.8 37.5 38.5 40.0 43.5 46.8 52.4
02:00 40.5 35.2 36.6 37.7 39.4 42.8 46.4 52.6
03:00 40.4 34.7 36.0 36.9 38.7 43.0 47.8 53.6
04:00 44.1 35.9 37.4 39.0 42.2 46.1 51.9 65.5
05:00 45.4 39.8 41.2 42.4 44.3 47.2 52.5 61.8
06:00 47.0 42.1 43.3 44.3 45.9 47.8 53.7 67.2
07:00 46.5 41.3 42.8 43.7 45.3 47.8 53.8 64.6
08:00 47.7 40.3 41.6 42.5 44.1 47.5 55.6 72.8
09:00 49.9 41.4 42.8 44.4 47.6 52.8 58.1 70.2
10:00 52.5 40.8 42.3 45.2 49.6 55.6 61.7 67.3
11:00 52.5 40.6 42.0 43.8 47.9 53.7 62.7 76.3
12:00 62.5 44.9 46.9 61.2 62.6 63.2 64.5 78.7
13:00 53.7 40.3 41.8 45.1 49.0 55.6 63.2 70.9
14:00 49.1 40.5 41.9 43.4 46.9 52.2 57.6 67.4
15:00 48.5 38.9 40.4 42.4 46.5 51.1 57.5 61.2
16:00 49.6 39.1 40.3 43.1 47.1 52.5 58.0 66.2
17:00 47.6 39.5 41.0 42.3 45.8 50.7 55.0 61.6
18:00 47.5 38.6 40.0 42.2 45.6 50.4 55.3 65.0
19:00 47.2 38.6 39.6 40.7 43.9 48.8 53.5 75.3
20:00 42.0 35.6 36.7 37.6 39.6 45.4 50.3 62.5
21:00 41.9 35.8 36.9 37.6 38.8 44.8 50.0 60.6
22:00 41.7 37.4 38.2 38.9 39.9 43.7 48.5 59.3
23:00 41.1 36.9 37.8 38.4 39.5 42.7 48.3 55.8

Overall Leq: 51.2

Leq (day*): 53.0
Leq (night**): 43.2

Lowest L90 (day): 37.6
Lowest L90 (night): 36.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Summer

Northern Pass - Scobie Pond Substation
Friday, June 20, 2014
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 40.0 35.7 36.8 37.6 38.7 41.5 47.6 49.8
01:00 39.4 34.1 34.9 36.1 37.9 41.5 47.1 51.3
02:00 39.1 34.4 35.3 36.0 37.2 41.2 47.4 49.6
03:00 39.5 34.3 35.0 35.6 37.1 41.7 48.2 54.0
04:00 43.0 35.0 36.0 37.2 40.9 45.8 50.2 63.9
05:00 43.8 36.2 38.4 40.1 42.3 46.0 49.8 64.7
06:00 47.2 37.9 39.5 40.8 43.2 47.5 57.5 74.0
07:00 45.6 38.1 39.5 41.0 42.9 47.3 54.9 70.4
08:00 45.1 40.4 41.4 42.4 44.0 47.0 52.2 63.8
09:00 44.8 36.7 38.1 39.3 43.4 47.3 52.8 63.5
10:00 45.8 37.2 38.8 40.8 44.2 49.0 52.9 58.1
11:00 46.6 38.2 40.2 41.4 44.1 49.4 54.9 64.9
12:00 48.2 39.2 40.8 42.1 46.1 51.4 55.5 65.2
13:00 48.8 38.9 40.2 41.5 45.0 50.8 56.1 74.8
14:00 45.7 38.1 39.7 40.9 43.3 47.9 53.6 67.0
15:00 45.4 38.0 39.5 41.2 44.0 47.9 51.3 63.2
16:00 45.7 37.7 39.0 40.3 42.9 48.2 53.2 68.4
17:00 44.4 37.8 39.0 40.1 42.1 47.3 52.9 58.9
18:00 44.1 36.8 38.3 39.3 41.1 46.9 52.2 65.5
19:00 46.9 35.3 36.7 37.8 39.6 46.3 55.6 79.9
20:00 43.3 35.0 36.5 37.4 39.1 44.8 50.8 72.8
21:00 49.5 36.4 37.4 38.3 40.0 47.3 63.3 74.3
22:00 41.7 36.8 37.8 38.5 39.7 42.9 48.1 67.9
23:00 41.6 35.3 36.3 37.1 38.9 43.4 50.4 64.7

Overall Leq: 45.3

Leq (day*): 46.3
Leq (night**): 42.5

Lowest L90 (day): 37.4
Lowest L90 (night): 35.6

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Northern Pass - Scobie Pond Substation
Saturday, June 21, 2014

Scobie Pond CM-S - Summer
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Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 39.2 33.4 35.0 36.2 37.6 41.0 47.4 49.7
01:00 37.8 32.6 33.6 34.4 35.7 39.6 47.2 49.2
02:00 38.2 32.0 33.1 34.0 35.4 41.1 47.4 51.2
03:00 38.8 32.7 33.8 34.7 36.2 41.3 47.7 57.6
04:00 43.4 33.7 34.7 36.5 40.0 46.5 53.1 65.6
05:00 42.8 34.4 35.7 36.9 39.1 44.5 52.1 70.2
06:00 40.0 34.3 35.8 36.9 38.5 41.9 47.7 57.8
07:00 41.0 35.2 36.8 37.7 39.0 43.1 49.1 55.8
08:00 41.8 33.9 35.1 36.1 37.9 43.8 53.3 60.1
09:00 43.6 33.5 35.5 36.8 39.1 46.2 53.3 70.0
10:00 43.6 34.3 36.7 38.0 40.3 46.9 52.3 65.6
11:00 45.5 36.3 37.8 39.9 43.2 48.1 54.4 61.0
12:00 43.4 35.7 37.1 38.4 41.3 46.2 50.6 74.0
13:00 43.8 34.4 36.1 37.5 41.5 46.9 52.3 58.1
14:00 42.4 33.6 35.6 37.1 39.5 45.8 51.5 63.8
15:00 41.5 33.6 35.9 37.4 39.1 45.2 48.2 58.6
16:00 44.8 33.1 34.7 36.1 41.8 48.1 52.4 62.5
17:00 44.2 36.3 37.6 39.1 42.0 46.6 52.7 60.7
18:00 43.5 36.2 37.4 38.5 40.3 46.3 51.4 68.1
19:00 42.3 35.5 37.3 38.5 40.1 45.9 48.5 57.6
20:00 40.6 33.2 34.6 35.7 37.9 45.6 47.5 55.5
21:00 39.9 32.6 34.4 35.2 36.5 45.1 47.2 55.5
22:00 41.8 33.1 34.3 35.3 37.1 43.9 51.4 68.8
23:00 40.2 34.8 35.9 36.7 38.3 42.7 47.6 54.9

Overall Leq: 42.3

Leq (day*): 43.1
Leq (night**): 40.7

Lowest L90 (day): 35.2
Lowest L90 (night): 34.0

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Sunday, June 22, 2014

Scobie Pond CM-S - Summer

Northern Pass - Scobie Pond Substation

Scobie Summer CM-S Page 7



Time Leq Lmin L99 L90 L50 L10 L01 Lmax

00:00 39.7 34.8 35.9 36.6 37.9 41.8 47.4 49.2
01:00 39.3 34.3 35.1 35.9 37.5 41.6 47.1 49.0
02:00 40.9 35.2 36.1 37.0 39.2 43.6 48.1 52.6
03:00 39.9 35.2 36.3 37.1 38.6 41.7 47.3 49.6
04:00 47.3 36.2 37.5 39.2 42.5 48.0 59.5 64.2
05:00 45.5 39.5 40.8 42.0 44.0 47.1 54.6 60.4
06:00 44.7 38.7 40.0 41.1 42.9 46.4 53.2 62.0
07:00 45.0 39.4 40.5 41.7 43.1 46.6 50.6 68.7
08:00 45.0 39.7 40.8 41.5 42.7 47.5 53.8 63.6
09:00 45.2 39.9 41.0 41.8 43.2 47.3 53.2 65.9
10:00 44.3 39.2 40.8 41.8 43.2 46.6 50.0 61.7
11:00 45.2 36.8 38.3 41.1 43.3 47.6 54.4 60.9
12:00 46.1 35.8 37.8 39.1 41.5 47.4 55.1 74.8
13:00 45.8 37.5 39.4 41.3 44.0 48.2 53.1 65.6
14:00 45.3 39.5 40.7 42.1 44.5 47.7 50.8 61.7
15:00 44.7 36.6 37.6 39.5 44.1 47.2 49.8 58.9
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

Overall Leq: 44.6

Leq (day*): 45.2
Leq (night**): 43.6

Lowest L90 (day): 39.1
Lowest L90 (night): 35.9

*    7:00 a.m. to 10:00 p.m.
**  10:00 p.m. to 7:00 a.m. 

Scobie Pond CM-S - Summer

Northern Pass - Scobie Pond Substation
Monday, June 23, 2014

Scobie Summer CM-S Page 8



Annex C 

Intermittent Sound Measurement Data 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Scobie Pond IM-N - Winter - Day 
Measured Thursday, January 30, 2014, Between 1:18 PM & 1:33 PM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Scobie Pond IM-S ·Winter· Day 
Measured Thursday, January 30, 2014, Between 1 :37 PM & 1 :52 PM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Scobie Pond IM-N - Winter - Night 
Measured Friday, January 31, 2014, Between 3:26 AM & 3:41 AM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Scobie Pond IM-S - Winter - Night 
Measured Friday, January 31, 2014, Between 3:43 AM & 3:58 AM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Scobie Pond IM-N • Summer· Day 
Measured Monday, June 16, 2014, Between 3:23 PM & 3:38 PM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Scobie Pond IM-S • Summer • Day 
Measured Monday, June 16, 2014, Between 3:42 PM & 3:57 PM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Scobie Pond IM-N - Summer - Night 
Measured Tuesday, June 17, 2014, Between 3:21 AM & 3:36 AM 
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CAVANAUGH TOCCI ASSOCIATES, INC. 

Scobie Pond IM-S ·Summer· Night 
Measured Tuesday, June 17, 2014, Between 3:38 AM & 3:53 AM 
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CAVANAUGH TOCCI ASSOCIATES, INCORPORATED 
327 F BOSTON POST ROAD, SUDBURY, MA 01776-3027 • (978) 443-7871 • www.cavtocci.com 
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Sound Impact Assessment 
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CHRISTOPHER A. STORCH 

Cavanaugh Tocci Associates, Inc. has evaluated sound produced by various constrnction 
activities associated with the proposed No1i hem Pass Project. In that this evaluation precedes 
the development of detailed constrnction plans and schedules, this evaluation provides a high 
level overview of constrnction activities and their potential sound impacts. Appendix A of this 
repo1i is a glossaiy of acoustical tenninology. 

General Overview 

Construction of the No1i hem Pass Project will take place over a timefraine of approximately 2 Yi 
years. For the most paii construction activities will only take place during daytime hours as 
pennitted during the Project siting process. The constr11ction schedule will include many 
overlapping phases that will occur throughout the Project constr11ction timeframe. Construction 
tasks for this project can be grouped into the following categories: 
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• Overhead Transmission Line Construction 

• Underground Transmission Line Construction 

• Fixed Site Construction and Improvements 

A discussion of sound impacts for each these categories follows: 

Overhead Transmission Line Construction 

Construction of new overhead tr·ansmission lines involves the following tasks: 

• Rights-of-Way Clearing and Work Area Preparation 

This task includes, bmsh and tr·ee removal, construction of pennanent and 
temporaiy roads, and prepai·ation of crane pads and staging areas. A wide variety 
of diesel powered machines ai·e typically used for this process. Equipment may 
include: log trucks, sky tr·immers, log skidders, bulldozers, excavators w/ 
mulching heads, marooka can iers, whole tr·ee chippers, tr·ee harvesters, feller 
bunchers, front loaders, dump trucks, and backhoes. Sound produced by this 
equipment can be significant, paiiiculai·ly during tr·ee cutting and log chipping 
operations. Fo1iunately, these activities occur for relatively brief periods of time, 
and move along at a rapid pace (typically 1,000 to 2,000 feet per day). In existing 
overhead tr·ansmission line rights-of way, the scale of work will be greatly 
reduced. In some cases, fixed operations (e.g. chipping) may occur at one 
location for several weeks. When these fixed operations ai·e to occur neai· 
occupied residences (within 500 feet) , appropriate sound mitigation stl'ategies will 
be developed. 

• Structure Foundation Installation and S tructure Erection 

This task typically involves drilling lai·ge holes which ai·e then filled with rebai· 
and concrete to fo1m the structure foundation. Drilling operations occur for only 
a few days at each new structure location, which are typically spaced between 600 
to 650 feet apaii. Drilling for these foundations is typically conducted with 
vehicle mounted augers supported by backhoes and other diesel powered 
equipment. In the event that drilling is impeded by rock, then a hoe rain may be 
used to clear the rock. This activity can produce significant sound impact, and 
extended use of hoe rains in proximity of residences will require a sound 
mitigation plan. Mitigation options may include installation of temporaiy sound 
baiTiers ai·ound the work ai·ea, or the use of contr·olled blasting to remove the rock. 

Concrete for the foundations will be delivered to the structure sites using concrete 
trucks or helicopters when the ten ain prohibits truck access. Structures will be 
erected on site using diesel powered cranes. This activity typically lasts for 3-5 
days. 
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The specific foundation type may change based upon the detail design but the 
construction activities and associated sound profile will be consistent with above 
description. 

• Wire Stringing 

The wire str·inging operation requires equipment at each end of the section that is 
being str1mg. These pulling sites are set up at various intervals (typically 1 -3 
miles) along the right-of way. Specific pulling sites are detennined close to the 
time the str·inging activity takes place. Equipment used for this operation include, 
tr·actors, bucket trucks, tensioners (bull wheel), and pullers (dium type). 
Helicopters may be used during wire str·inging operations. These operations 
typically take 5 to 7 days to complete. 

Underground Transmission Line Construction 

The high voltage direct cunent (HVDC) lmderground tr·ansmission line will be routed in 
public highway rights-of way. The process for installing underground tl'ansmission lines 
is similar to that of laying underground piping. Pavement saw cutters, backhoes, 
excavators, tl'enchers, and vacuum tiucks will be used to prepare tl'enches. Excavated 
material will be regularly removed from the construction sites. Conduits for the cables 
will be placed in tr·enches, and covered. The tr·enches will be backfilled with a contr·olled 
backfill material, and str·eet restoration will follow. Extended work will be required to 
construct the tr·ansition stations (lmderground to overhead tl'ansitions), and to perfo1m 
horizontal direction di·illing (HDD) or jack and bore operations at ce1iain locations. 
Some of the HDD and jack and bore locations may be in close proximity to residences 
and may have extended consti11ction hours. A noise mitigation plan will be required in 
these locations. 

Fixed Site Construction and Expansion 

For the No1them Pass Project, there are nine fixed site construction projects proposed. 

• Construction of the Franklin Conve1ier Tenninal 

• Expansion of the Deerfield Substation 

• Expansion of the Scobie Pond Substation 

• Six tr·ansition stations along the underground cable route 

Construction noise for these sites will consist of a series of inte1mittent sources, including 
contl'olled blasting to remove rock and diesel engine di·iven systems used to power 
construction equipment. Various combinations of equipment are used during these 
different phases of consti11ction. Most consti11ction schedules for these facilities can be 
divided into the following five phases: 
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1. Site clearing, grading and excavation, 

2. Foundation work, 

3. Tow er and building erection, 

4. Equipment installation, and 

5. Site clean-up and facility commissioning. 

Typical construction equipment used during these phases include, site clearing equipment 
(chain saws, feller bunchers, chippers, skidders, etc.), heavy eaithmoving equipment 
(bulldozers, front-end loaders, excavators, dump trucks, graders etc.), material transport 
and handling equipment (cranes, concrete mix tr11cks, concrete pumps, delive1y trucks 
etc.), and auxiliaiy equipment (air compressors, portable generators, pumps, welders, 
etc.). The extent of offsite sound impact depends on many factors: 

• The numbers of each type of construction machines typically present at the site 
for each phase of constr11ction, 

• The usage factor for each type of construction machines, 

• The typical A-weighted sound level at a distance of 50 feet from each type of 
construction machine, 

• The distance between construction machines and various receptors, and 

• Excess attenuation associated with natural or man-made baniers, 
propagation through foliage, atmospheric abso1ption and other 
anomalous effects. 

Figures 1 -3 are aerial photographs of the major project sites indicating the construction 
ai·eas, and the neai·est residential receptors. At the Franklin and Deerfield sites, receptor 
prope1iies ai·e a minimum of 900 feet from the center of the construction ai·eas. At the 
Scobie Pond site, the nearest residences ai·e approximately 600 feet from the proposed 
construction area. 

For typical constr11ction projects, the first two phases produce the highest sound levels. 
We estimate that construction sound levels (Leq) during these phases at the neai·est 
residences will range between 55 and 60 d.BA. Although distances between the Scobie 
Pond site and receptors ai·e less than those at the other two sites, due to the smaller scale 
project, we also anticipate using less equipment at this site. Therefore, our estimates of 
construction sound impacts at all three sites are similar. During the last three phases of 
construction, sound propagating from the site will become significantly more 
intermittent. During these phases, energy average sound levels will likely be below 
55 d.BA at the nearest receptors. 
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Conclusion 

The above overview indicates that due to the temporaiy nature of most constrnction components 
of this Project, constr11ction noise is not expected to result in an unreasonable impact at sensitive 
receptors. It is likely that during the detailed design process and during construction, areas 
where activities may occur for extended periods of time will be identified. The need for noise 
mitigation measures at these locations will depend on proximity to sensitive receptors and the 
anticipated duration of sound impact. Construction noise is difficult to contr·ol because of the 
mobile nature of its sources and the flexibility of schedule inherent in most constr11ction. 
However, as a sta1iing point, the following noise abatement measures will apply throughout the 
project: 

• The federal regulations limiting tr11ck noise will be complied with, 

• The construction equipment manufacturers ' n01m al sound muffling devices will be used, 
and will be kept in good repair throughout the construction process, 

• The majority of the potentially noisy constr11ction work will be perfonned during daytime 
hours, and as pe1mitted by local regulations, 

• The Project will maintain communication with the communities during the constr11ction 
process in order to info1m of potential impact during construction, and to respond to 
community concerns. 

It is my professional opinion that sound produced by the constr11ction of proposed No1ihem Pass 
Project will not have an unreasonable adverse effect in the colllillunity. 
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Aerial Photograph Indicating Franklin Project Site and Nearest Residences 

Figure 1 cta 



Aerial Photograph Indicating Deerfield Project Site and Nearest Residences 

Figure 2 cta 



Aerial Photograph Indicating Scobie Pond Project Site and Nearest Residences 

Figure 3 cta 
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SOUND MEASUREMENT TERMINOLOGY 

In order to quantify the amplitude, frequency, and temporal characteristics of sound, various 
acoustical descriptors are used. The following is an introduction to acoustic terminology that is 
used in this repo1t. 

Sound Level 

Sound levels are typically quantified using a logarithmic decibel (dB) scale. The use of a 
logarithmic scale helps to compress the wide range of human sensitivity to sound 
amplitude into a scale that ranges from approximately 0 to 180 dB. Note however, that 
the use of the logarithmic scale prevents simple arithmetic operations when combining 
the cumulative impact of sources. For example, two sources of equal sound level 
operated simultaneously results in a combined sound level that is only 3 dB higher than if 
only one source was operated alone. An important feature of the human perception of 
continuous sound is that an increase or decrease in sound pressure level by 3 dB or less is 
barely perceptible, and an increase or decrease by 10 dB is perceived as a doubling or 
halving of noise level. 

A-weighting 

Generally, the sensitivity of human hearing is restricted to the frequency range of 20 Hz 
to 20,000 Hz. However, the human ear is most sensitive to sound in the 500 Hz to 
5,000 Hz frequency range. Above and below this range, the ear becomes progressively 
less sensitive. To account for this feature of human hearing, sound level meters 
inco1porate filtering of acoustic signals that con esponds to the vaiying sensitivity of the 
human ear to sound at different frequencies. This filtering is called A-weighting. Sound 
level measurements that ai·e obtained using this filtering ai·e refened to as A weighted 
sound levels and ai·e signified by the identifier, d.BA. A-weighted sound levels ai·e 
widely used for evaluating human exposure to environmental sounds. To help place 
A-weighted sound levels in perspective, Figure A-1 contains a scale showing typical 
sound levels for collllllon interior and environmental sound sources. 

Spectral Characteristics - Octave and 1/3 Octave Band Sound Levels 

To chai·acterize a sound, it is often necessaiy to evaluate the frequency distribution of the 
sound energy. As mentioned before, the frequencies of most interest where human 
exposure is concerned range between 20 Hz and 20,000 Hz. This frequency range is 
commonly divided into octave bands, where an octave band is a range of frequencies. 
Each octave band is refened to by its center frequency and has a bandwidth of one octave 
(a doubling of frequency). To cover the full range of human heai·ing, it is necessaiy to 
measure sound in 10 separate octave bands. Typically, the lowest frequency band 
measured has a center frequency of 31.5 Hz. The next frequency band has a center 
frequency of 63 Hz. This geometric series continues to the highest frequency band that 
has a center frequency of 16,000 Hz. A set of octave band sound levels to describe a 
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paiiicular sound is called an octave band spectrnm. Covering the full range of heai·ing, 
an octave band spectnnn would have 10 values, one for each band. Under ce1iain 
circumstances, more frequency resolution in acoustical data is needed to identify the 
presence of tonal sounds. A 1/3 octave band spectnnn uses filters that divide each octave 
band into 3 sepai·ate frequency bands. Note that octave band and 1/3 octave band sound 
levels ai·e not usually A-weighted, with their units being dB. 

Environmental Noise Descriptors 

Sound levels in the environment are continuously fluctuating and it is difficult to quantify 
these time-vaiying levels with single number descriptors. Statistical approaches, which 
use percentile sound levels and equivalent sound levels, ai·e often used to quantify the 
temporal chai·acteristics of environmental sound. 

Percentile sound levels (Lu) ai·e the A-weighted sound levels that are exceeded for 
specific percentages of time within a noise measurement interval. For exainple if a 
measurement interval is one hour long, the 50th percentile sound level (Lso) is the 
A-weighted sound level that is exceeded for 30 minutes of that interval. 

• L9o is the sound level in dBA exceeded 90 percent of the time during the 
measurement period. The 90th percentile sound level represents the 
nominally lowest level reached during the monitoring interval and is typically 
influenced by sound of relatively low level, but neai·ly constant duration, such 
as distant traffic or continuously operating industrial equipment. The ~o is 
often used in standards to quantify the existing background or residual sound 
level. 

• Lso is the median sound level: the sound level in dBA exceeded 50 percent of 
the time during the measurement period. 

• Lio is the sound level exceeded only 10 percent of the time. It is close to the 
maximum level observed during the measurement period. The Lio is 
sometimes called the intrusive sound level because it is caused by occasional 
louder noises like those from passing motor vehicles or aircraft. 

By using percentile sound levels, it is possible to chai·acterize the sound environment in 
tenns of the steady-state background sound (L90) and occasional transient sound (Lio). 

The equivalent sound level (Leq) is the energy average of the A-weighted sound level for 
the measurement interval. Sounds of low level and long duration, as well as sounds of 
high level and short duration influence this sound level descriptor. 

Noise levels at night generally produce greater annoyance than do the same levels which 
occur during the day. It is generally agreed that a given level of environmental noise 
during the day would appear to be 10 dBA louder at night - at least in tenns of potential 
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for causing community concern. The day-night average sound level (Lc1n) is a 24-hour 
average A-weighted sound level where a 10 dB "penalty" is applied to sound occun ing 
between the hours of 10:00 p.m. and 7:00 a.m. The 10 dB penalty accounts for the 
heightened sensitivity of a community to noise occlming at night. 

When a steady continuous sound is measured, the L10, L50, L90 and Leq are all equal. For 
a constant sound level, such as from a power plant operating continuously for a 24-hour 
period, the Lc1n is approximately 6 dBA higher than the directly measured sound level. 
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Figure A-1 

Typical Sound Levels for Common Interior and Environmental Sources 
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