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   David Restivo, Environmental Monitoring Project Manager, Dillon Consulting Limited 
   Don McKinnon, Project Manager, Dillon Consulting Limited 
   Jeff Hammond, Longyuan Power 
   Rebecca Crump, Longyuan Power 
 
  
 
1. INTRODUCTION  
 
The Ontario Ministry of the Environment and Climate Change (MOECC) has asked Dufferin Wind 
Power (DWP) to identify pole foundations at the Dufferin Wind Farm (DWF) 230kV transmission line 
that will incorporate mitigation measures into their design and construction.  The purpose of these 
mitigation measures is to reduce the risk of the pole foundations acting as preferential pathways for 
surface water movement into aquifers.   Design and construction details of the proposed mitigation 
measures were provided in our July 4, 2014, technical memorandum to the Ministry of Environment 
(MOE).  Information on which pole locations are to undergo mitigation is presented herein. 
 
 
2. INSTALLATION OF LOW -PERMEABILITY SURFACE SEALS 
 
DWP has agreed to construct low permeability surface seals at select pole locations.  The proposed seal 
will be made of bentonite clay that is placed within and/or outside of the steel casing.  The casing will be 
covered with native soil and mounded around the pole.  The proposed mitigation measure that will be 
used depends upon pole location as outlined below: 
 
North of Highway #89 
 

a) Installation of surface seals around the exterior of the steel casing for all poles; 
b) Installation of surface seals within the interior of the steel casing (between the casing and the 

pole) for all poles not constructed using concrete filled caissons. 
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South of Highway #89 
 

c) Same as measures a) and b) for poles located in wetland areas or locations susceptible to 
flooding, and areas where the base of the pole foundation is within 2.5 m of a utilized overburden 
or bedrock aquifer.   

 
 
3. SELECTION METHOD S FOR POLE LOCATIONS TO UNDERGO MITIGATIO N 
 
All pole foundations north of Highway #89 will be sealed at surface.  Selection of pole locations south of 
Highway #89 that would require sealing was based on identifying those locations where the base of the 
pole foundation (conservatively assumed to be 9 m) was <2.5 m from a utilized aquifer and identifying 
those locations that are prone to flooding.  Identification of areas prone to flooding was based on wetland 
and surface water mapping, confirmed by field surveys.  To assess the separation distance between the 
base of the pole foundation and the aquifer utilized in the area, the following methodology was followed: 
 

1) Water well locations within 500 m of the transmission alignment, as identified in the MOE 
Water Well Record (WWR) database, were mapped using GIS.  Information from these wells 
was used to assess the characteristics of the local aquifers and estimate the depth of the bedrock 
under the transmission line poles.  Most weight was given to wells closest to and generally 
within 150 m of the transmission line.  Where close wells did not exist, information from wells 
up to 500 m away from the transmission line was used in the analysis.  A summary of the 
database information used in this assessment is provided as Attachment 1 to this memorandum. 

2) The thicknesses of lower permeability material between 9 m depth and the top of the next 
utilized aquifer below this depth was calculated based on the lithological information provided in 
the WWR database.  The lithological horizon used as an aquifer was based on the depth that was 
either identified as open hole construction or screened.  For this analysis, it was assumed that 
material described in the WWR that contained one or more of the words clay, silt or till was not 
an aquifer and the permeability would be relatively low.  Material described as limestone or rock 
was considered the bedrock aquifer and material described as sand and/or gravel was considered 
overburden aquifer material.  All of these units were considered to have a relatively high 
permeability. 

3) Depth to water and reported water found information was not used in the analysis and the 
encountered lithological units were conservatively assumed to be fully saturated.  Geotechnical 
information from borehole drilling along the alignment was not used, as the depths of the 
boreholes were generally too shallow to assess lithological materials below the pole foundation 
depth (~9m).  

4) The overburden was considered to be a utilized aquifer if a well record plotted within 150 m of 
the transmission line and the well was identified to produce water from the overburden.  Note 
that the use of the overburden aquifer appears very limited in the project area south of  
Highway #89 and only two of the 80 reviewed water well records along the alignment were 
identified as pumping from an overburden aquifer. 

5) In cases where permeable overburden material (e.g., sand, gravel, boulders etc.,) was reported to 
be overlying the bedrock aquifer, the top of utilized aquifer was defined as the top of the 
permeable overburden material.  This approach conservatively assumes that there would be a 
hydraulic connection between the bedrock and the overlying overburden aquifer. 
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Inset A: Pole Foundations
Incorporating Sur face Sealing
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