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December 6, 2011 

To: H. B. Fleming  
Attn: David Gifford 

From: BECC Company 
 D.C. Blakeman President 

Subject: Brewer Water Pollution Control Facility Final Report of Sound Monitoring  
             Bulkhead Replacement Project  

                 Monitoring Dates: September 12 & 20; November 15 & 17, 2011 

 
Construction Location 

 
Introduction: 

BECC Company was contracted to monitor the installation of the pile driving during the 
installation of the Bulkhead Replacement at the Brewer Water Pollution Control Facility. 

The bulkhead was installed by the pile driving contactor H. B. Fleming, Inc.   
Upon reviewing the specifications BECC using Instantel instrumentation monitored the initial 
installation of the Spud H piles on September 12, 2011.  The acoustic records were higher than 

the engineers requested therefore Fleming designed bubble curtains and BECC monitored on 

the 20th of September after which records were forwarded. 
NOAA and the engineers requested additional monitoring which took place on November the 

15th and 17th 2011.  The records were then sent forward upon the completion of the monitoring. 
All of the records are based on the following formula: 

The atmospheric pressure is not the same as the sound pressure. 
The standard atmospheric pressure  is 101,325 pascals = 1,013.25 hPa = 101.325 kPa 

• 1,000,000 µPa = 1 Pa = 1 N/m2 ≡ 94 dBSPL  and 1 bar = 105 Pa 
1 kPa = 103 Pa = 1000 Pa = 1,000 N/m2 ≡ 154 dBSPL  

Island Cianbro 
Construction 
Area 

Man Made Island 
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Monitoring Records September 12, 2011 AM Readings 

 
All readings were 30 feet from the Spud Pile. The hydrophone was set at half the depth of the water. 
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Monitoring Records September 12, 2011 PM Readings 

 
 
All readings were 30 feet from the Spud Pile. The hydrophone was set at half the depth of the water. 
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Monitoring Records September 20, 2011  
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Monitoring Records November 15, 2011  
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Monitoring Records November 17, 2011 Sheet 1 

 

 
 

 
 



 

PO Box 257 ♦ 28 Ledgewood Drive ♦ Yarmouth Maine 04096 
Telephone 207-846-9268 ♦ Fax 207-846-1405 ♦ www.becccompany.com  

7

Monitoring Records November 17, 2011 Sheet 2 
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Monitoring Records November 17, 2011 Sheet 3 
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Monitoring Records November 17, 2011 Sheet 4 
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Sound Pressure Results & Analysis: 
 

The specifications set forth at this project were testing for the sound pressure that impacts the 
essential fish habitats.  Ms. Johanna Riley Evans requested an Acoustic Monitoring Trial Plan to 

be approved by NOAA National Marine Fisheries Service. The tests were in compliance with the 
“NON-FISHING IMPACTS TO ESSENTIAL FISH HABITAT AND RECOMMENDED CONSERVATION 

MEASURES” published in August 2003 Version 1. In addition to NOAA’s publications the 

following publications have been researched for validation of our results: 
 

1) Road Ecology Center UC Davis: Assessing the impact of pile driving upon fish published 
on 08-29-2005 by Anthony Hawkins, Loughine Ltd., Kincraig, Blais, Aberdeen 

2)  Arizona Game and Fish Department, Habitat Branch: Guidelines for Bridge Construction 
or Maintenance to Accommodate Fish & Wildlife Movement and Passage published in 
November 2008 

3) American Association of Stat Highway and Transportation Officials (AASHTO), Center for 
Environmental Excellence: Chapter 7; 7.2 Avoiding and Minimizing Impacts to Fish and 
Wildlife Copyright 2009 

4) Wired Science: Noise Pollution Could Frustrate Fish by Brandon Keim on Pune 2, 2010 
5) Effects of Sound on Fish; published on January 28, 2005, August 23, 2005 (Revised 

Appendix B): Authors Mardi C. Hastings, Ph.D. & Arthur N. Popper, Ph.D. Subconsultants 
to Jones & Stokes Under California Department of Transportation 

6) Department of Biology, Center for Comparative and Evolutionary Biology of Hearing, 
University of Maryland: The effects of human-generated sound on fish published 2009 by 

Authors Mardi C. Hastings, Ph.D. & Arthur N. Popper, Ph.D. 
 
The final analyses of the tests completed by BECC Company are based on the above 
publications. 
 
 Results: 
 
 All tests completed on September 12, 2011 without a bubble curtain and were at tested at 30 

feet from the pile driving operation. The sound pressure exceeded the dB in the specifications 
determined by the Olver Specifications.  These varied between 150.50 dB SPL and 174.24 dB 
SPL as seen on pages 2 & 3. 

 
All tests completed on September 20, 2011 were tested with the bubble curtain in place. The 

results of the tests @ 33 feet were 165.25, 163.75, 163.17, 157.15 & 158.28 dB SPL. (See page 

4) The differences in these readings were the tide direction. It is apparent the brackish water in 
rivers and the particles which vary within the tide make a marked difference in the sound 

pressure. This is explained better in the technical versions of the publication above.  This also 
has a major impact on the distance from the pile driving operation. The best example of this is 

the results of the sound pressure taken from the middle of the river. Those results varied from 
154.24 to 159.32 dB SPL the river depth being 10 feet shallower.  
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Pages 5, 6, 7, 8 & 9 contain the results of testing which varied for 1290 feet from the pile 
driving on pages 5 & 6 to 615 feet from the pile driving on page 9. The other profound variable 

on the 15th and 17th of November was the depth of the water and the testing depth of the 
hydrophone.  In both cases the baselines did not collate with the pile driving. On each testing 

sheet the baseline had instances that read higher dB SPL’s than the pile driving results.  We can 
refer again to the publication spoke of the particle differentiations which disperse the sound 

pressures due to volume and density.   

 
Conclusion: 

 

Dr. Popper best stated in his publication in Integrative Zoology 2009; 4: 43-52 and we quote: 

 
In our particular testing for the Replacement Bulkhead at the Brewer Water Pollution Control 
Facility we found that there were way too many variables between the pile driving at the 

bulkhead and the fish traffic areas. Therefore the pile driving would not affect the fish. The 

varibles were: distance, particle disbursement in the waters, underground (river) pipelines, 
riverside construction (i.e. vibratory rollers, heavy equipment etc.), sunken boats like the one 

next to the manmade island by the marina, water temperture inversion and so forth.   
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We conclude that the tests acurately documents the sound presure results done on this project. 

 
Reference Publications 
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Transportation-and Construction-Vibration 
Guidance Manual 
Joses & Stokes 
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Revised Addemendum January 4, 2012 
 
The following should clarify the measurement veriation from the intial report logs.  

 
The initial report which was supplied to the engineers on site was caluculated over the phone and given to 
to them at the end of the work on the 17th of November.  On the 18th the reports were simply transferred 
into a typed log and sent to H. B. Flemming on the 22nd via email.  The final report was compiled and 
finished on the 6th of December.  During the research and review we found a calulation error was made on 
the 15th and 17th.  We were errent in putting this into our report. The calucation error was a desimal point 
error taken over the phone. We noticed this and reviewed the advanced software calculations and 
corrected the proper dB SEL’s on the December 6th report. 
 

 
D. C. “Chuck” Blakeman 
President BECC Co. 
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