Dufferin Wind Farm
Selection offransmission Pole Foundations fielitigation

MEMO

TO: Gary TomlinsonSenior Environmental Officer
Ministry of the Environmenand ClimateChange MOECC)

FROM: Darin Burr, Dillon Consulting Limited
DATE: Juy 21, 2014

SUBJECT:  Dufferin Wind Farm
Transmission Pole Foundatioltentified forMitigation Measures

OUR FILE: 138287

CC: Robb Phirj Construction Manager, Longyuan Power
David Restivo, Environmental Monitoring Project Manadgiion Consulting Limited
Don McKinnon, ProjecManager, DillonConsulting Limited
Jeff Hammond, Longyuan Power
Rebecca Crump,ongyuan Power

1. INTRODUCTION

The Ontario Ministry of the Environmerand Climate Changé@MOECC) has asked Dufferin Wind
Power (DWP) tadentify polefoundationsat the Dufferin Wind Farm (DWF) 230kV transmission line
that will incorporate mitigation measurednto their design and constructionThe purpose of these
mitigation measuress to reduce the risk of the pole foundations acting as preferential pathways for
surface water movement into aquifersDesignand constructiordetails of theproposed mitigation
measuresvere providedin our July 4, 2014technical memorandum to thdinistry of Environment
(MOE). Information orwhich pole locationsareto undergo mitigatiotis presented hene.

2. INSTALLATION OF LOW -PERMEABILITY SURFACE SEALS

DWP has agreed to construct low permeability surface seals at select pole localier@moposed seal
will be made of bentonite clayat isplaced within and/or outside of the steel casiiiie caing will be
covered with native soiind mounded around the poleThe proposedmitigation measurghat will be
used dependspon pole locatioms outlined below

North of Highway #89
a) Installation ofsurface sealaroundthe exterior of the steel casifay all poles

b) Installation of surface sealgithin the interior of the steel casing (between the casing and the
pole) for all polesiot constructed using concrete filled caissons
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South of Highway #89

c) Same as measures a) and b) for poles located itawektareas or locations susceptible to
flooding, and areas where the base of the pole foundaiaithin 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 surf&section of pole locations south of
Highway #89that would require sealinggas based ordentifying those locations where the base of the
pole foundation (conservatively assumed to be)vas<2.5 m from a utilized aquifeand identifying
those locations that are prone to floodindentification of areaprone to floodingvas based on wetland
and surface water mapping, confirmed by field survels assess the separation distanceveeh the
base of theole foundation and the aquifetilized in the areghe following methodology was followed

1) Water well locations within 500 m of the transmission alignment, as identified in the MOE
Water Well RecordWWR) database, were mappeding GIS. Information from these wells
was used to assess the characteristics of the local acaneestimatethe depth of the bedrock
under the transmission line poledvost weigh was given to wells closest to and generally
within 150 m ofthe transrission line. Where close wells did not exist, information from wells
up to 500 m away from the transmission line was used in the analgssummary of the
database information used in this assessmembigded adAttachment 1 to this memorandum.

2) The thicknesses ofower permeabilitymaterial between 9 m depth and the top of the next
utilized aquiferbelow this depth was calculatedsed on the lithological information provided in
the WWR databaseThe lithological horizon used as an aquifer was basethe depth that was
eitheridentified asopen hole construction or screeneor this analysis, it was assumed that
material described in th&/WR that contained one or moo# the words clay, silt or tilwas not
an aquiferand the permeability woullde relatively low Material describedas limestone or rock
was considered the bedroaluiferand material described as sand and/or gravel was considered
overburden aquifer material All of these units were considered to have a relatively high
permeadity.

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

4) The overburden was consideradbea utilized aquifeiif a well record plotted within 150 m of
the transmission line anthe well was identified to produce watieom the overburden.Note
that the use of the overburden aquitgspearsvery limited in the project areasouth of
Highway #89and onlytwo of the 80 reviewed water well recordslong the alignmenivere
identified agpumping fromanoverburden aquifer.

5) In cases where permeable overburden material &agd, gravel, boulders edowasreported to
be overlyingthe bedrock aquifer, the top of utilized aquifer was defined as the top of the
permeable owburdenmaterial This approach conservatively assumes that there woull be
hydraulic connection between the bedrock and the overlying overburden aquifer.
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Following this approach, the separation distance between the base of the pole and the utilized aquifer was
mapped and is presented in Map 1 for wells within 500 m of the transmission line. The type of aquifer
utilized (bedrock or overburden) is identified: blue dots are bedrock wells and purple dots are overburden
wells. Based on this analysis, the majority of the wells south of Highway #89 are mapped as pumping
from an aquifer that is hydraulically separated from the base of the pole foundation by more than 2.5 m.
Wells that do not meet this condition and are within or near 150 m of a transmission line pole, include
wells BH IDs 10061258, 10061103, 10062289 and Well ID 7185586. Pole locations identified for

surface sealing are presented in Table 1.

Table 1: Pole Locations (New and Existing Installations) Requiring Surface Sealing

North of Highway #89 South of Highway #89
all poles (1 to 216) 225,226 235 to 243, 246
249 to 254 258 to 262
270 to 273 284 to 305
309to 318 325 to 330, 334
351 to 355 357 to 366
376 to 381 385 to 387

In total, 216 pole foundations north of Highway #89 and Highway #90 pole foundations south of

Highway #89 are identified for surface sealing.

Respectively submitted,
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Dufferin Wind Power Project
Map 1
Inset A: Pole Foundations
Incorporating Surface Sealing
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