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December 12, 2018 

 

CIVIL ENGINEERING ASSOCIATES, INC. 
 
 
 

Email: dmarshall@cea-vt.com

 

 

Mr. Scott Gustin, Principal Planner for Development Review 
City of Burlington 
Dept. of Planning and Zoning 
149 Church Street, City Hall 
Burlington, Vermont  05401-8415 

 

 

Re:  65 Oakledge Drive, Burlington Vermont 
Zoning Permit Application 

 

 

Dear Mr. Gustin, 
 

 

As you are aware, we met with the Conservation Board on Monday December 3rd  to 

review proposed redevelopment of the 65 Oakledge Drive property with a new single 

family home. 
 

 

After much discussion covering issues of stormwater management, tree removal and 

retention, supplemental landscaping, and rock removal methodologies, among others, 
the Board minutes reflect that 

 

 

A MOTION was made by DM (Don Meals) and SECONDED by JS (Jeff Severson): (reflects 

discussion below) 
 

 

Approve subject to the following conditions: 
1. Conduct a phase 1 environmental site assessment for pollutants in and under the soil. 
2. Conduct a radon survey in neighboring dwellings pre- and post-blasting. 
3. Assess potential blast influence on terrestrial and aquatic wildlife. 

 

 

We offer the following update on the progress made to address each of these items: 
 

 

1.     Conduct a phase 1 environmental site assessment for pollutants in and under the 

soil.  The discussion for the need for this type of study was driven by the use of 
controlled blasting as a means of removing the rock for the basement for the 

house and whether there were any pollutants on site that could migrate toward 

the lake through new fissures in the rock.
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The applicant retained KAS Environmental Science and Engineering, an 

environmental firm specializing in soil and groundwater pollution investigations 

and mitigation to complete the Phase I Environmental Site Assessment. 
 

 

Based on its review of the historical uses and land management practices, KAS 

found that there is a no indication that there is a presence of contaminated soils or 
groundwater.   The report makes reference to the fact that the site was first 
developed about 30 years ago and that the fuel oil tank was located above ground 

in the garage where any leaks could be readily observable and readily mitigated. 
The fuel oil system was taken out of service two years ago in favor of natural gas 

service. 
 

 

Lacking the presence of any identifiable likelihood of contaminants being on the 

property, the chance of the lake being impacted by migrating groundwater through 

potentially new fissures in the bedrock is correspondingly low or non-existent. 
 

 

2.     Conduct a radon survey in neighboring dwellings pre- and post-blasting.   The 

applicant has contacted Maine Drilling & Blasting, who is the company with the 

most experience in New England in handling rock removal in constricted 

environments, and they have indicated that they will provide pre-blast and post- 
blast radon testing at each of the homes located within 400 feet of the site in 

support of demonstrating that the proposed blasting program will create minimal 
effects on the nearby properties. 

 

 

The applicant will accept this as a condition of approval that radon testing will be 

completed on those cooperating homes located within 400 feet of the house 

blasting limits before and after completion of the proposed blasting work for the 

rock removal. 
 

 

3.     Assess potential blast influence on terrestrial and aquatic wildlife.  In conjunction 

with representatives from Maine Drilling & Blasting, we have conducted a white 

paper search of past studies where the impacts of blasting on wildlife was 

undertaken. 
 

 

Aquatic  Wildlife  -  The  most  populous  studies  were  those  where  underwater 
blasting was conducted and what the associated shock wave impacts on marine life 

was.     These studies did identify that a safe level of underwater energy transfer
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was managed through limiting the size of the detonation charge, time delays 

between detonations and the use of properly sized stemming material.  Because 

the proposed rock removal techniques will be conducted on land, and not in the 

water, the ability to meet this standard is reasonably achievable, especially when 

one considers that: 
 

 

1.  The particle velocity (an expression of the transfer of energy through the 

ground) will need to be limited to less than 2.0 inches per second to comply 

with the DPW standards and perhaps less to address the presence of nearby 

structures; and 
 

 

2.  The fact that this energy is often quickly dissipated over distance. 
 

 

 Specifically, a 2 pound charge detonated 75 feet from the edge of the water 
(ordinary high water in the spring (at the closest point of the proposed house) will 
create 2.8 PSI of induced stress in the water. This is equivalent to a fish swimming 

deeper in the lake an additional 6.4 feet. 
 

 

The guidelines set forth by the Fisheries and Oceans Canada (DFO) and referenced 

as the Canadian Guidelines, set forth the requirement that fish shall not be 

exposed to “…an instantaneous pressure change (i.e., overpressure) greater than 
100 kPa (14.5 psi) in the swim bladder of a fish.”  The equation used to determine 
the required setback of the onshore (in rock) blast to the fish to achieve this 
standard is outlined in the following formula where: 

 

 

the minimum setback distance (SD) from the fish is, 
SD = 5.03 (W^0.5), where W is the weight of the detonation in Kg 

 

 

Using the same 2 pound (0.75 Kg) detonation from the above example, the 

required setback to the water’s edge is 4.3 m (14 feet). 
 

 

Using the existing 75-foot (22.9 m) setback of the proposed house corner to the 

inward reaching portion of the lake immediately to the north, the maximum size of 
the detonation charge at that location would be 20.7 kg (45 pounds).
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An acceptable condition of approval would be to limit the instantaneous pressure 

from a detonation charge to less than 14.5 psi. 
 

 

Terrestrial Wildlife - The impacts on terrestrial animals is less well studied.  Those 

that were revealed focused on quarry blasting and their long-term effects on 

populations as opposed to the estimated two-week period in which drilling and 

blasting is proposed at this site.  The long-term effects identified the displacement 
of animals and disruptions in their breeding activities. 

 

 

For short term effects, the studies identified hearing loss as the primary concern. It 
is our experience that uncontrolled blasting can have potential impacts on both 

animal and human ears. To mitigate this, all blast holes are filled with 3/8” crushed 

stone (stemming) and covered with blasting matts or native soils to preclude not 
only fly rock from occurring but also muzzling of the blast sound. 

 

 

There are times at rock quarries (where blasting matts are not often used) where a 

blast hole can “rifle”.  This is where the blast energy is sent back up through the 

drill hole, discharging the stemming and noise to the atmosphere.  This effect can 

be made worse when there is low cloud cover where the blast noise is reflected off 
of the clouds.    This scenario is not applicable to this project as suitable blasting 

matt protections will be used to control fly rock and the blast sizes will be much 

smaller than those used in mines where large volumes of rock are displaced with 

each blast sequence. 
 

 

In this controlled environment, the sound characteristics are more like a muffled 

rumble than a sharp clap that otherwise has a much higher probability of impacting 

the auditory senses.   As such, we do not envision that there will be undue 

adverse impacts of the terrestrial or aquatic wildlife in the area. 
 

 

As part of the presentation to the Conservation Board, the applicant indicated that it 
would implement the requirements set forth in the Drilling and Blasting Procedures 

authored by the City of Burlington, Department of Public Works. This document 
identifies the notification requirements, pre-blast surveys of nearby properties, the 

filing of a blasting plan with DPW and the Planning & Zoning Office, third party 

monitoring, safety measures and blast energy management.
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Please find attached is a copy of the program developed by DPW and the applicant is 

willing to accept as a condition of approval the implementation of the requirements 

therein set forth. 
 

 

This completes our summary of the applicant’s response to the action items outlined by 

the Conservation Board. If you should have any questions, please feel free to contact 
me at 864-2323 x310. 

 

 

Respectfully, 
 

 
 
 
 

David S. Marshall, P.E. 
Project Engineer 

 

 

Encl:   KAS Report 
DPW Drilling & Blasting Procedures 
Blasting Near Bodies of Water 

 

 

CC:     (w/ enclosures) J. McBride; CEA File 17173.00 
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