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PILE #79 
September 7, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/11 8 31 87 14 13 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

92 98 85 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 154 186 4.4 168 163 122 155 4.1 149 150 132 165 4.1 159 160 179 

LF Cetacean 154 186 4.5 168 162 116 149 5.1 143 143 126 159 5.1 153 153 172 

MF Cetacean 154 186 4.5 168 162 118 149 3.8 143 144 128 159 3.8 153 154 173 

HF Cetacean 154 186 4.5 168 162 118 149 3.8 144 144 128 159 3.8 154 154 173 

PW 154 186 4.5 168 162 116 147 4.4 140 140 126 157 4.4 150 150 169 

OW 154 186 4.5 168 162 116 148 4.6 140 141 126 158 4.6 150 151 170 

Lower Hydrophone 

Unweighted 151 182 4.9 165 160 118 152 4.7 146 146 128 162 4.7 156 156 175 

LF Cetacean 151 182 4.9 165 159 113 146 5 140 140 123 156 5 150 150 170 

MF Cetacean 151 182 4.9 165 159 116 146 4.3 140 140 126 156 4.3 150 150 169 

HF Cetacean 151 182 4.9 165 159 117 146 4.3 140 141 127 156 4.3 150 151 170 

PW 151 182 4.9 165 159 113 144 4.6 137 137 123 154 4.6 147 147 166 

OW 151 182 4.9 165 159 113 145 4.7 138 138 123 155 4.7 148 148 168 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #87 
September 7, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/11 8 40 54 14 10 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

94 104 85 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 148 183 5.2 167 165 117 156 4.5 151 150 127 166 4.5 161 160 186 

LF Cetacean 151 183 5.2 167 165 109 150 4.7 145 145 119 160 4.7 155 155 180 

MF Cetacean 151 183 5.2 167 165 116 150 4.4 145 144 126 160 4.4 155 154 180 

HF Cetacean 151 183 5.2 167 165 116 150 4.4 145 145 126 160 4.4 155 155 180 

PW 151 183 5.2 167 165 108 148 4.6 142 142 118 158 4.6 152 152 177 

OW 151 183 5.2 167 165 108 149 4.6 143 143 118 159 4.6 153 153 178 

Lower Hydrophone 

Unweighted 144 182 5.4 166 164 115 154 4.6 149 149 125 164 4.6 159 159 184 

LF Cetacean 144 182 5.4 166 164 108 149 4.7 144 143 118 159 4.7 154 153 179 

MF Cetacean 144 182 5.4 166 164 117 149 4.4 143 143 127 159 4.4 153 153 178 

HF Cetacean 144 182 5.4 166 164 117 149 4.4 144 143 127 159 4.4 154 153 179 

PW 144 182 5.4 166 164 109 147 4.4 141 140 119 157 4.4 151 150 176 

OW 144 182 5.4 166 164 108 147 4.3 141 141 118 157 4.3 151 151 177 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #159 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

4/10 6 178 4 16 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

95 100 91 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 151 170 4 159 156 128 148 5.1 142 138 138 158 5.1 152 148 174 

LF Cetacean 151 170 4 159 156 121 138 3 132 132 131 148 3 142 142 164 

MF Cetacean 151 170 4 159 156 126 142 4.3 137 133 136 152 4.3 147 143 168 

HF Cetacean 151 170 4 159 156 126 143 4.4 137 134 136 153 4.4 147 144 169 

PW 151 170 4 159 156 119 138 3.2 131 131 129 148 3.2 141 141 163 

OW 151 170 4 159 156 117 138 3.3 131 131 127 148 3.3 141 141 163 

Lower Hydrophone 

Unweighted 147 171 4.3 157 153 126 143 3.1 136 135 136 153 3.1 146 145 168 

LF Cetacean 147 171 4.3 157 153 118 136 2.8 129 128 128 146 2.8 139 138 161 

MF Cetacean 147 171 4.3 157 153 126 152 2.6 135 132 136 162 2.6 145 142 166 

HF Cetacean 147 171 4.3 157 153 127 153 2.6 135 133 137 163 2.6 145 143 167 

PW 147 171 4.3 157 153 118 142 2.8 129 127 128 152 2.8 139 137 160 

OW 147 171 4.3 157 153 116 140 3 129 128 126 150 3 139 138 161 
Note: Measurement distances normalized to 33 feet (10 meters) 

The Greenbusch Group, Inc. 
p) 206.378.0569 f) 206.378-0641 www.greenbusch.com 
1900 West Nickerson Street, Suite 201 Seattle, WA 98119 

www.greenbusch.com


   

    
         

 

    
           

           

 

July 19, 2019 
Page 7 of 83 
Pier 62 Season 2 Acoustic Monitoring Report – Appendix 

The Greenbusch Group, Inc. 
p) 206.378.0569 f) 206.378-0641 www.greenbusch.com 
1900 West Nickerson Street, Suite 201 Seattle, WA 98119 

www.greenbusch.com


   

    
         

 

    
           

           

  
   

     

  
 

   

           

      

       

   

   

   

 
       

 
 

   
 

               

  

                 

                  

                  

                  

                 

                 

  

                 

                  

                  

                  

                 

                 
          

July 19, 2019 
Page 8 of 83 
Pier 62 Season 2 Acoustic Monitoring Report – Appendix 

PILE #150 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

4/8 4 170 25 12 7 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

94 99 89 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 146 170 5.4 158 153 126 147 4.8 139 137 136 157 4.8 149 147 169 

LF Cetacean 146 170 5.4 158 153 116 142 5.6 133 131 126 152 5.6 143 141 162 

MF Cetacean 146 170 5.4 158 153 122 142 4.3 134 132 132 152 4.3 144 142 163 

HF Cetacean 146 170 5.4 158 153 123 142 4.3 134 132 133 152 4.3 144 142 164 

PW 146 170 5.4 158 153 115 141 5.4 131 130 125 151 5.4 141 140 161 

OW 146 170 5.4 158 153 114 142 6 133 131 124 152 6 143 141 162 

Lower Hydrophone 

Unweighted 144 167 5.1 156 152 123 145 4.6 136 135 133 155 4.6 146 145 166 

LF Cetacean 144 167 5.1 156 152 115 140 5.4 131 130 125 150 5.4 141 140 160 

MF Cetacean 144 167 5.1 156 152 121 140 3.7 131 130 131 150 3.7 141 140 161 

HF Cetacean 144 167 5.1 156 152 122 140 3.6 132 131 132 150 3.6 142 141 161 

PW 144 167 5.1 156 152 115 140 5.1 130 128 125 150 5.1 140 138 160 

OW 144 167 5.1 156 152 114 141 5.7 131 130 124 151 5.7 141 140 161 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #161 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

4/6 2 185 4 10 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

95 102 91 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 145 158 3 151 149 126 146 3.8 137 134 136 156 3.8 147 144 168 

LF Cetacean 145 158 3 151 149 117 130 2.7 125 125 127 140 2.7 135 135 156 

MF Cetacean 145 158 3 151 149 122 140 3.3 131 129 132 150 3.3 141 139 162 

HF Cetacean 145 158 3 151 149 123 141 3.4 132 129 133 151 3.4 142 139 163 

PW 145 158 3 151 149 115 131 3 125 124 125 141 3 135 134 156 

OW 145 158 3 151 149 114 130 3.2 125 124 124 140 3.2 135 134 156 

Lower Hydrophone 

Unweighted 144 164 3.5 153 151 126 141 2.8 134 132 136 151 2.8 144 142 165 

LF Cetacean 144 164 3.5 153 151 121 131 1.6 125 125 131 141 1.6 135 135 156 

MF Cetacean 144 164 3.5 153 151 126 147 4.6 136 133 136 157 4.6 146 143 167 

HF Cetacean 144 164 3.5 153 151 126 147 4.7 136 134 136 157 4.7 146 144 168 

PW 144 164 3.5 153 151 122 137 2.7 127 126 132 147 2.7 137 136 158 

OW 144 164 3.5 153 151 121 135 2.1 126 125 131 145 2.1 136 135 157 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #162 
Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

6/10 102 203/305 4 10/20 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

94 102 90 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 147 170 4.4 156 152 121 146 5.2 137 133 131 156 5.2 147 143 171 

LF Cetacean 147 170 4.4 156 152 112 137 4.8 128 125 122 147 4.8 138 135 162 

MF Cetacean 147 170 4.4 156 152 125 141 3.4 133 131 135 151 3.4 143 141 167 

HF Cetacean 147 170 4.4 156 152 126 141 3.4 133 131 136 151 3.4 143 141 168 

PW 147 170 4.4 156 152 117 136 3.9 127 124 127 146 3.9 137 134 161 

OW 147 170 4.4 156 152 114 137 4.2 126 124 124 147 4.2 136 134 161 

Lower Hydrophone 

Unweighted 141 171 5 159 155 124 150 3.9 141 140 134 160 3.9 151 150 176 

LF Cetacean 141 171 5 159 155 114 144 4.5 135 132 124 154 4.5 145 142 169 

MF Cetacean 141 171 5 159 155 122 144 3.6 136 134 132 154 3.6 146 144 170 

HF Cetacean 141 171 5 159 155 123 144 3.6 136 135 133 154 3.6 146 145 171 

PW 141 171 5 159 155 115 139 4.1 131 129 125 149 4.1 141 139 166 

OW 141 171 5 159 155 114 139 4.3 131 128 124 149 4.3 141 138 165 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #151 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/10 7 49 23 12 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

94 97 89 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 146 162 3.3 157 157 123 150 4.7 144 144 133 160 4.7 154 154 177 

LF Cetacean 146 162 3.3 157 157 113 140 5.1 137 137 123 150 5.1 147 147 170 

MF Cetacean 146 162 3.3 157 157 121 144 4.3 138 138 131 154 4.3 148 148 171 

HF Cetacean 146 162 3.3 157 157 122 145 4.3 139 138 132 155 4.3 149 148 171 

PW 146 162 3.3 157 157 113 137 4.5 134 134 123 147 4.5 144 144 167 

OW 146 162 3.3 157 157 111 138 4.6 134 134 121 148 4.6 144 144 167 

Lower Hydrophone 

Unweighted 143 161 3.2 153 152 118 143 4.1 138 138 128 153 4.1 148 148 170 

LF Cetacean 143 161 3.2 153 152 113 135 4.2 132 131 123 145 4.2 142 141 164 

MF Cetacean 143 161 3.2 153 152 124 142 3.4 134 132 134 152 3.4 144 142 166 

HF Cetacean 143 161 3.2 153 152 125 142 3.4 134 133 135 152 3.4 144 143 167 

PW 143 161 3.2 153 152 116 134 3.5 129 129 126 144 3.5 139 139 162 

OW 143 161 3.2 153 152 115 134 3.7 130 130 125 144 3.7 140 140 162 
Note: Measurement distances normalized to 33 feet (10 meters) 
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2.0 STEEL PILES INSTALLED WITH APE 400 KING KONG VIBRATORY HAMMER 
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PILE #152 
September 12, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/15 12 80 23 18 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

92 96 86 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 156 176 8.8 166 165 131 163 9.7 159 159 141 173 9.7 169 169 192 

LF Cetacean 156 176 8.8 166 165 124 151 9.6 143 143 134 161 9.6 153 153 176 

MF Cetacean 156 176 8.8 166 165 126 157 9.6 153 153 136 167 9.6 163 163 186 

HF Cetacean 156 176 8.8 166 165 127 157 9.6 154 154 137 167 9.6 164 164 187 

PW 156 176 8.8 166 165 122 150 9.4 144 144 132 160 9.4 154 154 177 

OW 156 176 8.8 166 165 122 150 9.4 143 143 132 160 9.4 153 153 176 

Lower Hydrophone 

Unweighted 149 174 10.1 162 158 131 156 9.2 150 150 141 166 9.2 160 160 183 

LF Cetacean 149 174 10.1 162 158 120 147 10.1 139 137 130 157 10.1 149 147 172 

MF Cetacean 149 174 10.1 162 158 126 150 9 144 143 136 160 9 154 153 177 

HF Cetacean 149 174 10.1 162 158 127 150 9 145 144 137 160 9 155 154 178 

PW 149 174 10.1 162 158 122 146 9.3 137 136 132 156 9.3 147 146 171 

OW 149 174 10.1 162 158 121 147 9.8 138 136 131 157 9.8 148 146 171 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #19 
September 12, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/38 35 33 193 41 32 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

95 102 84 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 148 191 8.3 180 176 123 168 7.2 162 160 133 178 7.2 172 170 196 

LF Cetacean 148 191 8.3 180 176 115 161 9.0 153 152 125 171 9.0 163 162 187 

MF Cetacean 148 191 8.3 180 176 119 162 6.9 156 154 129 172 6.9 166 164 190 

HF Cetacean 148 191 8.3 180 176 119 162 6.8 157 155 129 172 6.8 167 165 190 

PW 148 191 8.3 180 176 112 160 8.1 152 150 122 170 8.1 162 160 186 

OW 148 191 8.3 180 176 112 161 8.9 153 150 122 171 8.9 163 160 186 

Lower Hydrophone 

Unweighted 136 192 12.4 182 177 122 167 9.5 159 157 132 177 9.5 169 167 193 

LF Cetacean 136 192 12.4 182 177 116 162 10.6 153 151 126 172 10.6 163 161 187 

MF Cetacean 136 192 12.4 182 177 117 162 9.6 154 151 127 172 9.6 164 161 187 

HF Cetacean 136 192 12.4 182 177 118 162 9.4 154 152 128 172 9.4 164 162 187 

PW 136 192 12.4 182 177 111 161 11.0 152 148 121 171 11.0 162 158 186 

OW 136 192 12.4 182 177 110 162 11.5 153 149 120 172 11.5 163 159 187 
Note: Measurement distances normalized to 33 feet (10 meters) 

The Greenbusch Group, Inc. 
p) 206.378.0569 f) 206.378-0641 www.greenbusch.com 
1900 West Nickerson Street, Suite 201 Seattle, WA 98119 

www.greenbusch.com


   

    
         

 

    
           

           

 

July 19, 2019 
Page 20 of 83 
Pier 62 Season 2 Acoustic Monitoring Report – Appendix 

The Greenbusch Group, Inc. 
p) 206.378.0569 f) 206.378-0641 www.greenbusch.com 
1900 West Nickerson Street, Suite 201 Seattle, WA 98119 

www.greenbusch.com


   

    
         

 

    
           

           

           
  

July 19, 2019 
Page 21 of 83 
Pier 62 Season 2 Acoustic Monitoring Report – Appendix 

3.0 STEEL PILES INSTALLED WITH APE 600 SUPER KONG VIBRATORY HAMMER 
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PILE #159 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

6/10 105 178/283 4 10/20 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

99 101 91 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 159 164 1.6 160 159 151 155 0.9 154 154 161 165 0.9 164 164 174 

LF Cetacean 159 164 1.6 160 159 132 135 0.9 134 134 142 145 0.9 144 144 154 

MF Cetacean 159 164 1.6 160 159 146 149 0.8 147 148 156 159 0.8 157 158 168 

HF Cetacean 159 164 1.6 160 159 146 149 0.8 148 148 156 159 0.8 158 158 169 

PW 159 164 1.6 160 159 136 139 0.8 138 138 146 149 0.8 148 148 158 

OW 159 164 1.6 160 159 133 137 0.8 135 135 143 147 0.8 145 145 156 

Lower Hydrophone 

Unweighted 160 162 0.5 161 161 152 155 0.8 154 154 162 165 0.8 164 164 175 

LF Cetacean 160 162 0.5 161 161 135 137 0.6 136 136 145 147 0.6 146 146 156 

MF Cetacean 160 162 0.5 161 161 146 148 0.7 148 148 156 158 0.7 158 158 168 

HF Cetacean 160 162 0.5 161 161 147 149 0.7 149 149 157 159 0.7 159 159 169 

PW 160 162 0.5 161 161 137 139 0.7 138 139 147 149 0.7 148 149 159 

OW 160 162 0.5 161 161 134 136 0.6 136 136 144 146 0.6 146 146 156 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #150 
September 25, 2018 

Hydrophone and Pile Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

6/10 100 170/270 27 10/20 7 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

102 104 94 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 153 165 2.7 158 157 129 159 3.7 151 149 139 169 3.7 161 159 183 

LF Cetacean 153 165 2.7 158 157 124 139 3.1 133 131 134 149 3.1 143 141 165 

MF Cetacean 153 165 2.7 158 157 127 153 3.6 145 142 137 163 3.6 155 152 177 

HF Cetacean 153 165 2.7 158 157 127 154 3.6 146 143 137 164 3.6 156 153 178 

PW 153 165 2.7 158 157 121 143 3.3 136 133 131 153 3.3 146 143 168 

OW 153 165 2.7 158 157 121 141 3.2 133 131 131 151 3.2 143 141 165 

Lower Hydrophone 

Unweighted 150 170 2.4 163 162 136 159 1.9 156 156 146 169 1.9 166 166 188 

LF Cetacean 150 170 2.4 163 162 129 147 2.7 139 137 139 157 2.7 149 147 171 

MF Cetacean 150 170 2.4 163 162 131 152 1.9 150 150 141 162 1.9 160 160 182 

HF Cetacean 150 170 2.4 163 162 131 153 1.9 151 151 141 163 1.9 161 161 183 

PW 150 170 2.4 163 162 126 144 1.7 141 141 136 154 1.7 151 151 173 

OW 150 170 2.4 163 162 125 143 1.8 138 138 135 153 1.8 148 148 170 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #161 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

6/10 106 185/291 4 10/20 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

101 102 98 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 159 174 3.2 164 162 150 159 2.4 156 156 160 169 2.4 166 166 182 

LF Cetacean 159 174 3.2 164 162 131 139 2.2 136 136 141 149 2.2 146 146 162 

MF Cetacean 159 174 3.2 164 162 144 153 2.4 150 149 154 163 2.4 160 159 176 

HF Cetacean 159 174 3.2 164 162 145 154 2.4 151 150 155 164 2.4 161 160 176 

PW 159 174 3.2 164 162 135 144 2.4 140 140 145 154 2.4 150 150 166 

OW 159 174 3.2 164 162 132 141 2.4 138 137 142 151 2.4 148 147 163 

Lower Hydrophone 

Unweighted 160 170 2.5 163 161 151 157 1.1 154 154 161 167 1.1 164 164 180 

LF Cetacean 160 170 2.5 163 161 133 141 1.4 137 136 143 151 1.4 147 146 162 

MF Cetacean 160 170 2.5 163 161 145 151 1 148 148 155 161 1 158 158 174 

HF Cetacean 160 170 2.5 163 161 145 152 1 149 149 155 162 1 159 159 175 

PW 160 170 2.5 163 161 135 142 1 139 139 145 152 1 149 149 165 

OW 160 170 2.5 163 161 133 140 1.1 136 136 143 150 1.1 146 146 162 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #162 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

6/10 102 203/305 4 10/20 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

99 103 95 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 161 164 0.8 163 163 157 159 0.7 158 158 167 169 0.7 168 168 177 

LF Cetacean 161 164 0.8 163 163 137 138 0.7 138 138 147 148 0.7 148 148 157 

MF Cetacean 161 164 0.8 163 163 151 153 0.7 152 152 161 163 0.7 162 162 171 

HF Cetacean 161 164 0.8 163 163 151 153 0.7 152 153 161 163 0.7 162 163 172 

PW 161 164 0.8 163 163 141 143 0.7 142 142 151 153 0.7 152 152 162 

OW 161 164 0.8 163 163 138 140 0.7 139 140 148 150 0.7 149 150 159 

Lower Hydrophone 

Unweighted 157 163 1.8 160 159 148 155 2.4 152 150 158 165 2.4 162 160 171 

LF Cetacean 157 163 1.8 160 159 133 138 1.7 135 135 143 148 1.7 145 145 155 

MF Cetacean 157 163 1.8 160 159 142 149 2.4 146 144 152 159 2.4 156 154 165 

HF Cetacean 157 163 1.8 160 159 143 150 2.4 146 144 153 160 2.4 156 154 166 

PW 157 163 1.8 160 159 134 140 2 136 135 144 150 2 146 145 156 

OW 157 163 1.8 160 159 132 137 1.8 134 134 142 147 1.8 144 144 154 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #149 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

6/10 104 162/266 16 10/20 4 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

103 105 100 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 155 169 2.1 161 161 134 159 4.5 155 154 144 169 4.5 165 164 188 

LF Cetacean 155 169 2.1 161 161 128 141 2.2 136 136 138 151 2.2 146 146 169 

MF Cetacean 155 169 2.1 161 161 131 153 4.1 148 148 141 163 4.1 158 158 181 

HF Cetacean 155 169 2.1 161 161 131 154 4.2 149 149 141 164 4.2 159 159 182 

PW 155 169 2.1 161 161 127 144 2.9 139 138 137 154 2.9 149 148 172 

OW 155 169 2.1 161 161 125 142 2.4 136 136 135 152 2.4 146 146 170 

Lower Hydrophone 

Unweighted 155 168 2.3 163 163 140 158 3.8 156 157 150 168 3.8 166 167 189 

LF Cetacean 155 168 2.3 163 163 131 145 2.7 139 138 141 155 2.7 149 148 172 

MF Cetacean 155 168 2.3 163 163 135 152 3.7 150 151 145 162 3.7 160 161 183 

HF Cetacean 155 168 2.3 163 163 135 152 3.7 150 151 145 162 3.7 160 161 183 

PW 155 168 2.3 163 163 132 143 2.8 140 141 142 153 2.8 150 151 173 

OW 155 168 2.3 163 163 131 141 2.5 138 138 141 151 2.5 148 148 171 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #151 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/12 9 49 23 15 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

93 97 87 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 164 172 1.4 166 165 148 161 1.6 160 160 158 171 1.6 170 170 189 

LF Cetacean 164 172 1.4 166 165 133 143 1.2 141 140 143 153 1.2 151 150 169 

MF Cetacean 164 172 1.4 166 165 142 155 1.6 154 154 152 165 1.6 164 164 183 

HF Cetacean 164 172 1.4 166 165 143 155 1.6 155 155 153 165 1.6 165 165 184 

PW 164 172 1.4 166 165 133 145 1.5 144 144 143 155 1.5 154 154 173 

OW 164 172 1.4 166 165 130 142 1.5 142 142 140 152 1.5 152 152 171 

Lower Hydrophone 

Unweighted 155 169 2.4 159 157 140 151 1.4 150 150 150 161 1.4 160 160 179 

LF Cetacean 155 169 2.4 159 157 128 141 1.3 133 132 138 151 1.3 143 142 162 

MF Cetacean 155 169 2.4 159 157 134 145 1.4 144 144 144 155 1.4 154 154 173 

HF Cetacean 155 169 2.4 159 157 134 146 1.4 145 145 144 156 1.4 155 155 174 

PW 155 169 2.4 159 157 126 137 1.2 135 135 136 147 1.2 145 145 164 

OW 155 169 2.4 159 157 123 134 1.2 132 132 133 144 1.2 142 142 161 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #164 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/12 9 92 4 15 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

101 102 96 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 159 169 1.2 162 161 135 156 2 155 155 145 166 2 165 165 185 

LF Cetacean 159 169 1.2 162 161 129 141 1.5 139 139 139 151 1.5 149 149 169 

MF Cetacean 159 169 1.2 162 161 131 150 1.8 148 148 141 160 1.8 158 158 178 

HF Cetacean 159 169 1.2 162 161 131 150 1.9 149 149 141 160 1.9 159 159 179 

PW 159 169 1.2 162 161 129 141 1.1 139 139 139 151 1.1 149 149 169 

OW 159 169 1.2 162 161 129 139 1.1 138 138 139 149 1.1 148 148 168 

Lower Hydrophone 

Unweighted 152 162 1.2 156 155 134 148 1.5 147 147 144 158 1.5 157 157 177 

LF Cetacean 152 162 1.2 156 155 125 137 2 133 133 135 147 2 143 143 163 

MF Cetacean 152 162 1.2 156 155 130 142 1.2 141 141 140 152 1.2 151 151 171 

HF Cetacean 152 162 1.2 156 155 130 143 1.3 142 142 140 153 1.3 152 152 172 

PW 152 162 1.2 156 155 128 135 1.1 133 133 138 145 1.1 143 143 163 

OW 152 162 1.2 156 155 126 135 1.4 132 132 136 145 1.4 142 142 162 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #163 
September 25, 2018 

Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/12 9 75 4 15 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

100 102 92 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 162 166 0.8 162 162 150 157 1.1 156 157 160 167 1.1 166 167 184 

LF Cetacean 162 166 0.8 162 162 130 138 1.1 137 137 140 148 1.1 147 147 165 

MF Cetacean 162 166 0.8 162 162 145 151 1 150 150 155 161 1 160 160 178 

HF Cetacean 162 166 0.8 162 162 145 152 1 151 151 155 162 1 161 161 179 

PW 162 166 0.8 162 162 135 141 1 141 141 145 151 1 151 151 169 

OW 162 166 0.8 162 162 133 139 1 138 138 143 149 1 148 148 166 

Lower Hydrophone 

Unweighted 153 156 0.6 155 155 139 148 1.3 147 147 149 158 1.3 157 157 175 

LF Cetacean 153 156 0.6 155 155 123 130 1.2 129 129 133 140 1.2 139 139 157 

MF Cetacean 153 156 0.6 155 155 134 142 1.2 141 141 144 152 1.2 151 151 169 

HF Cetacean 153 156 0.6 155 155 134 142 1.2 142 142 144 152 1.2 152 152 170 

PW 153 156 0.6 155 155 125 132 1.2 132 132 135 142 1.2 142 142 160 

OW 153 156 0.6 155 155 122 130 1.1 129 130 132 140 1.1 139 140 157 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #152 
September 25, 2018 

Hydrophone and Pile Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/12 9 67 23 15 2 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

92 101 89 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 167 170 0.4 168 168 148 164 2 163 163 158 174 2.0 173 173 191 

LF Cetacean 167 170 0.4 168 168 133 144 1.5 143 143 143 154 1.5 153 153 171 

MF Cetacean 167 170 0.4 168 168 143 158 1.9 157 157 153 168 1.9 167 167 184 

HF Cetacean 167 170 0.4 168 168 144 158 1.9 158 158 154 168 1.9 168 168 185 

PW 167 170 0.4 168 168 134 148 1.8 147 147 144 158 1.8 157 157 175 

OW 167 170 0.4 168 168 133 145 1.6 145 145 143 155 1.6 155 155 172 

Lower Hydrophone 

Unweighted 159 166 1 160 159 141 155 1.7 154 154 151 165 1.7 164 164 181 

LF Cetacean 159 166 1 160 159 128 137 1.1 135 135 138 147 1.1 145 145 163 

MF Cetacean 159 166 1 160 159 136 148 1.6 148 148 146 158 1.6 158 158 175 

HF Cetacean 159 166 1 160 159 137 149 1.6 148 148 147 159 1.6 158 158 176 

PW 159 166 1 160 159 128 139 1.4 138 138 138 149 1.4 148 148 166 

OW 159 166 1 160 159 127 136 1.2 136 136 137 146 1.2 146 146 163 
Note: Measurement distances normalized to 33 feet (10 meters) 
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4.0 STEEL PILES INSTALLED WITH DIESEL IMPACT HAMMER 
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PILE #19 
September 13, 2018 

Hydrophone and Pile Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/43 40 33 193 46 32 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

102 104 88 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 180 202 5.1 193 191 164 189 5.8 180 177 154 175 4.4 167 164 195 

LF Cetacean 180 202 5.1 193 191 159 184 5.0 176 174 147 170 4.7 161 159 190 

MF Cetacean 180 202 5.1 193 191 158 184 5.8 175 171 150 169 4.3 161 159 190 

HF Cetacean 180 202 5.1 193 191 159 184 5.8 175 171 150 170 4.3 162 159 190 

PW 180 202 5.1 193 191 157 183 5.1 174 172 146 168 4.6 160 157 188 

OW 180 202 5.1 193 191 160 184 4.8 176 174 147 169 4.5 161 159 189 

Lower Hydrophone 

Unweighted 169 192 4.1 185 184 158 181 4.4 174 173 146 167 3.8 160 158 188 

LF Cetacean 169 192 4.1 185 184 153 176 4.0 169 168 140 161 3.8 154 153 182 

MF Cetacean 169 192 4.1 185 184 152 175 4.4 168 167 140 161 3.7 154 152 182 

HF Cetacean 169 192 4.1 185 184 153 176 4.4 169 167 141 161 3.8 154 153 182 

PW 169 192 4.1 185 184 151 173 3.9 167 166 137 158 3.8 152 151 180 

OW 169 192 4.1 185 184 153 175 3.9 168 168 138 160 3.8 153 153 182 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #47 
September 13, 2018 

Hydrophone and Pile Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/28 25 33 144 32 24 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

102 105 88 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 184 194 2.0 187 186 169 192 4.7 179 172 161 183 4.3 169 164 193 

LF Cetacean 184 194 2.0 187 186 163 179 3.5 170 167 153 170 3.7 159 155 183 

MF Cetacean 184 194 2.0 187 186 163 186 4.6 173 166 154 176 4.3 163 157 187 

HF Cetacean 184 194 2.0 187 186 164 186 4.6 173 167 155 177 4.3 163 158 188 

PW 184 194 2.0 187 186 159 177 4.3 166 161 149 168 4.0 156 152 181 

OW 184 194 2.0 187 186 159 175 4.4 168 164 149 166 3.8 156 152 180 

Lower Hydrophone 

Unweighted 172 184 2.7 179 178 163 173 2.2 168 167 151 159 2.1 155 155 180 

LF Cetacean 172 184 2.7 179 178 157 168 2.5 163 162 144 154 2.3 149 148 174 

MF Cetacean 172 184 2.7 179 178 157 167 2.3 162 161 145 153 2.1 149 149 174 

HF Cetacean 172 184 2.7 179 178 157 168 2.2 163 162 145 154 2.1 150 149 175 

PW 172 184 2.7 179 178 152 165 2.9 159 157 139 150 2.6 145 144 170 

OW 172 184 2.7 179 178 152 166 3.4 160 158 139 151 2.9 145 144 170 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #63 
September 13, 2018 

Hydrophone and Pile Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/25 22 33 117 28 17 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

104 106 89 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 168 186 3.6 176 175 161 170 1.8 164 164 152 162 2.0 155 154 178 

LF Cetacean 168 186 3.6 176 175 148 166 4.1 157 155 140 153 2.7 145 144 168 

MF Cetacean 168 186 3.6 176 175 155 165 1.9 159 158 147 157 1.9 150 149 173 

HF Cetacean 168 186 3.6 176 175 156 166 1.9 159 158 147 158 1.9 151 150 174 

PW 168 186 3.6 176 175 148 162 3.4 155 153 140 153 2.6 145 144 168 

OW 168 186 3.6 176 175 147 167 4.9 158 155 138 154 3.1 146 144 168 

Lower Hydrophone 

Unweighted 164 177 2.6 169 168 155 163 1.3 158 157 145 151 1.0 148 147 170 

LF Cetacean 164 177 2.6 169 168 146 161 2.7 152 150 135 145 1.8 139 139 162 

MF Cetacean 164 177 2.6 169 168 149 157 1.6 151 151 140 146 1.0 142 142 165 

HF Cetacean 164 177 2.6 169 168 149 157 1.4 152 151 141 146 1.0 142 142 165 

PW 164 177 2.6 169 168 142 162 4.3 151 146 133 145 2.6 138 136 160 

OW 164 177 2.6 169 168 141 163 5.2 152 147 131 146 3.3 138 136 161 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #79 
September 14, 2018 

Hydrophone and Pile Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/20 17 33 91 23 13 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

103 105 88 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 174 202 5.3 190 186 160 177 2.8 171 170 151 166 2.5 161 161 185 

LF Cetacean 174 202 5.3 190 186 151 177 6.1 171 170 141 160 4.2 155 154 179 

MF Cetacean 174 202 5.3 190 186 155 174 3.1 166 165 146 162 2.5 156 156 180 

HF Cetacean 174 202 5.3 190 186 155 173 2.9 166 165 147 162 2.4 156 156 180 

PW 174 202 5.3 190 186 149 178 6.5 170 168 140 161 4.0 154 154 178 

OW 174 202 5.3 190 186 150 178 6.5 171 170 141 161 4.3 155 155 179 

Lower Hydrophone 

Unweighted 159 187 3.8 180 178 150 174 3.8 167 166 141 165 3.0 155 154 179 

LF Cetacean 159 187 3.8 180 178 142 171 4.6 163 162 132 154 3.1 149 148 172 

MF Cetacean 159 187 3.8 180 178 144 168 3.7 161 160 135 161 3.2 150 148 173 

HF Cetacean 159 187 3.8 180 178 145 169 3.7 161 160 136 161 3.2 150 149 174 

PW 159 187 3.8 180 178 138 168 4.8 161 159 129 152 3.3 146 145 170 

OW 159 187 3.8 180 178 138 169 4.9 163 162 129 153 3.5 147 146 171 
Note: Measurement distances normalized to 33 feet (10 meters) 
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PILE #87 
September 14, 2018 

Hydrophone and Pile Hydrophone and Pile Information, Feet 

Hydro Depth 
(upper/lower) Between Hydros 

Distance 

Hydros to Pile Pile to Water’s Edge 

Water Depth 

Hydros Pile 

3/17 14 33 78 20 11 

Airborne Sound Levels, dB re: 20 Pa 

Median Maximum Minimum 

103 105 88 

Airborne Frequency Spectra 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Min Max SD Mean Med Min Max SD Mean Med Min Max SD Mean Med 

Upper Hydrophone 

Unweighted 169 186 3.3 178 176 162 166 0.7 164 164 153 157 0.7 155 155 181 

LF Cetacean 169 186 3.3 178 176 149 166 3.6 157 155 140 150 2.0 145 144 171 

MF Cetacean 169 186 3.3 178 176 156 163 0.7 158 158 148 151 0.7 150 150 176 

HF Cetacean 169 186 3.3 178 176 157 163 0.7 159 159 148 152 0.7 150 150 176 

PW 169 186 3.3 178 176 149 167 2.9 155 153 140 151 1.9 145 144 171 

OW 169 186 3.3 178 176 148 167 3.9 157 153 139 151 2.2 145 144 171 

Lower Hydrophone 

Unweighted 163 178 2.5 171 170 156 164 1.3 160 160 147 154 1.2 150 150 176 

LF Cetacean 163 178 2.5 171 170 147 161 2.6 153 152 136 145 1.8 142 141 168 

MF Cetacean 163 178 2.5 171 170 150 157 1.2 154 154 141 148 1.1 145 145 171 

HF Cetacean 163 178 2.5 171 170 151 158 1.1 154 154 142 149 1.1 145 145 171 

PW 163 178 2.5 171 170 143 161 2.5 149 147 134 145 1.6 138 138 164 

OW 163 178 2.5 171 170 141 162 3.6 150 147 132 146 2.1 138 137 164 
Note: Measurement distances normalized to 33 feet (10 meters) 
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5.0 PILE DRIVER INFORMATION 
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APE MODEL 200 VIBRATORY DIVER/EXTRACTOR 
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APE MODEL 400 “KING KONG” VIBRATORY DRIVER/EXTRACTOR 
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APE MODEL 600 “SUPER KONG” VIBRATORY DRIVER/EXTRACTOR 
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DELMAG D100-52 SINGLE ACTING DIESEL IMPACT HAMMER 
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6.0 BUBBLE CURTAIN INFORMATION 
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