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Figure 1: RMS amplitude of four pipe pings at 10, 25, 50, and 75 meters taken over 0.15 seconds starting at the beginning of the ping. Ten pings recorded at each distance were stacked to create the final ping used to find the RMS amplitude.
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Figure 2: Received pressure level of the “medium” (average) sample of boat noise filtered at each critical bandwidth within the range of peak frequencies for each call.
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Figure 3: The received pressure level and distance where the SNR reaches zero for each call (center frequency). All have the same slope (-20) from spherical spreading equation. Each call has a varying source level, which has a noticeable affect on the relationship between the masking distance and the center frequency.
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Figure 4: The received pressure level and distance where the SNR reaches zero for each call (center frequency). The source level was kept constant at 165.0 dB (average) to show the relationship between the masking distance and the center frequency.
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Figure 5: Average distance where the SNR reaches zero at the different levels of recorded boat noise. The 15 calls and each of the five boat clips were filtered 1/6 octave around standard center frequencies. The bars represent the 95% confidence level.
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Figure 6: Average distance where the SNR reaches zero at the different levels of recorded boat noise. Five calls and each of the five boat clips were filtered the width of the harmonics in the call. The bars represent the 95% confidence level.

[image: image7.wmf]
Figure 7: Combined average distance where the SNR reaches zero at the different levels of recorded boat noise. The average distance was taken from the same five calls filtered both the width of each call and 1/6 octave using standard center frequencies. Bars represent the 95% confidence level.

Table 1: Filtered source level re 1 microPascal @ 1 meter and filtered received level of low, low-medium, medium, high-medium, and high levels of boat noise for each call using 1/6 octave bandwidth around standard center frequencies. Distance was determined using the equation:

 Distance = 10 ^ ((-Received Level Boat Noise + source level Call) / 20)
	Level of Boat Noise
	Call
	Source Level of Call (dB)
	Received Level of Clip (dB)
	Distance Where SNR=0

	Low
	1
	172.69
	98.57
	5083.00

	
	2
	184.91
	90.82
	50655.43

	
	3
	163.40
	93.88
	2994.47

	
	4
	164.71
	90.06
	5400.57

	
	5
	184.17
	96.89
	23102.01

	
	6
	167.18
	93.88
	4626.81

	
	7
	170.73
	93.88
	6957.31

	
	8
	158.53
	100.97
	754.64

	
	9
	160.30
	91.33
	2808.72

	
	10
	170.33
	90.82
	9449.09

	
	11
	159.92
	98.57
	1167.69

	
	12
	154.89
	99.35
	598.77

	
	13
	155.18
	104.81
	330.02

	
	14
	159.47
	93.69
	1944.94

	
	15
	151.66
	91.33
	1038.34

	Low-Medium
	1
	172.69
	105.82
	2206.45

	
	2
	184.91
	105.68
	9159.91

	
	3
	163.40
	105.64
	773.19

	
	4
	164.71
	101.38
	1465.87

	
	5
	184.17
	106.04
	8062.77

	
	6
	167.18
	105.64
	1194.67

	
	7
	170.73
	105.64
	1796.42

	
	8
	158.53
	111.66
	220.33

	
	9
	160.30
	105.61
	542.63

	
	10
	170.33
	105.68
	1708.66

	
	11
	159.92
	105.82
	506.88

	
	12
	154.89
	108.27
	214.43

	
	13
	155.18
	108.76
	209.51

	
	14
	159.47
	105.80
	482.58

	
	15
	151.66
	105.61
	200.60

	Medium
	1
	172.69
	110.20
	1331.57

	
	2
	184.91
	104.86
	10058.38

	
	3
	163.40
	106.78
	678.21

	
	4
	164.71
	106.29
	833.39

	
	5
	184.17
	109.15
	5636.28

	
	6
	167.18
	106.78
	1047.91

	
	7
	170.73
	106.78
	1575.74

	
	8
	158.53
	113.01
	188.75

	
	9
	160.30
	106.82
	472.14

	
	10
	170.33
	104.86
	1876.25

	
	11
	159.92
	110.20
	305.90

	
	12
	154.89
	107.69
	229.26

	
	13
	155.18
	113.42
	122.49

	
	14
	159.47
	108.10
	370.08

	
	15
	151.66
	106.82
	174.54

	High-Medium
	1
	172.69
	104.77
	2489.26

	
	2
	184.91
	106.08
	8740.96

	
	3
	163.40
	108.42
	561.31

	
	4
	164.71
	106.02
	859.57

	
	5
	184.17
	106.37
	7762.65

	
	6
	167.18
	108.42
	867.30

	
	7
	170.73
	108.42
	1304.15

	
	8
	158.53
	104.12
	525.39

	
	9
	160.30
	104.94
	586.40

	
	10
	170.33
	106.08
	1630.51

	
	11
	159.92
	104.77
	571.84

	
	12
	154.89
	104.87
	316.91

	
	13
	155.18
	107.35
	246.41

	
	14
	159.47
	105.04
	526.71

	
	15
	151.66
	104.94
	216.78

	High
	1
	172.69
	117.99
	543.60

	
	2
	184.91
	113.71
	3630.74

	
	3
	163.40
	115.39
	251.58

	
	4
	164.71
	113.49
	363.55

	
	5
	184.17
	123.47
	1084.17

	
	6
	167.18
	115.39
	388.72

	
	7
	170.73
	115.39
	584.52

	
	8
	158.53
	120.54
	79.28

	
	9
	160.30
	117.79
	133.53

	
	10
	170.33
	113.71
	677.27

	
	11
	159.92
	117.99
	124.88

	
	12
	154.89
	117.51
	73.99

	
	13
	155.18
	126.48
	27.22

	
	14
	159.47
	118.94
	106.24

	
	15
	151.66
	117.79
	49.36


Table 2:  Filtered source level re 1 microPascal @ 1 meter and filtered received level of low, low-medium, medium, high-medium, and high levels of boat noise for each call using the width of the call as the bandwidth. Distance was determined using the equation:

 Distance = 10 ^ ((-Received Level Boat Noise + source level Call) / 20)
	Level of Boat Noise
	Call
	Source Level of Call (dB)
	Received Level of Clip (dB)
	Distance Where SNR=0

	Low
	1
	177.40
	108.90
	2660.81

	
	2
	187.57
	109.11
	8373.45

	
	3
	172.54
	109.62
	1399.27

	
	4
	172.49
	109.72
	1375.57

	
	5
	193.73
	110.50
	14511.17

	Low-Medium
	1
	177.40
	119.36
	798.54

	
	2
	187.57
	119.53
	2523.89

	
	3
	172.54
	119.91
	427.92

	
	4
	172.49
	119.98
	422.14

	
	5
	193.73
	120.93
	4367.28

	Medium
	1
	177.40
	122.14
	580.01

	
	2
	187.57
	122.39
	1815.34

	
	3
	172.54
	122.97
	300.79

	
	4
	172.49
	123.08
	295.53

	
	5
	193.73
	123.71
	3171.59

	High-Medium
	1
	177.40
	119.84
	755.45

	
	2
	187.57
	119.92
	2411.37

	
	3
	172.54
	120.11
	417.93

	
	4
	172.49
	120.15
	413.97

	
	5
	193.73
	120.34
	4674.33

	High
	1
	177.40
	132.54
	175.15

	
	2
	187.57
	132.65
	557.06

	
	3
	172.54
	132.65
	98.72

	
	4
	172.49
	132.82
	96.21

	
	5
	193.73
	133.13
	1072.05
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Figure 8: Average received pressure level for all data points with the same boat count total. 
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Figure 9: Average received pressure level for all data points with the same number of boats recorded as motoring.
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Figure 10: Sound speed depth profile for South Haro Strait. 
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Figure 11: Sound speed depth profile for Turn Point. 

A Conductivity Temperature recorder was deployed at Turn Point and South Haro Straight. Ten samples were taken at one meter below the surface and every ten meters up to 100 meters. From these readings, the speed of sound underwater was determined for each location. There was not much variation so the average of both locations was used for this project (1984.12 meters per second).






