
   

 
 
 
 

 

Ministry of Environment West Coast Region 
Environmental Protection Division 
 

Mailing Address: 
2080A Labieux Road 
Nanaimo BC V9T 6J9 
 

Telephone:   250 751-3100 
Facsimile:    250 751-3103 
Website: www.gov.bc.ca/env 
 

Reference: 191816 
 
May 29, 2013 
 
Doug Makaroff 
Email: dmakaroff@livingforestcommunities.com  
 
Dear Mr. Makaroff: 
 
Thank you for your email of April 3, 2013, regarding the South Island Aggregates Draft Permit. I 
apologize for the delay in responding. 
 
Your comments and questions have been thoroughly reviewed by the Ministry of Environment 
(MoE) staff and the British Columbia Geological Survey (BCGS) who initially wrote the report 
titled “Bedrock Geology of the South Island Aggregates Stebbings Road Quarry”. BCGS staff 
indentified two types of fractures within the quarry area, one group of fractures were defined as 
“tight” and another group was defined as “filled” fractures. Most fractures observed at the site and 
reported in the BCGS report are characterized as “tight” and less than one mm thick. The fractures 
typically have no visible infills and alteration zones. Filled fractures were slightly larger fractures 
(up to three approximately) and filled with quartz, calcite and sericite. All fractures observed were 
well bounded with the host rock which is consistent with observations made by Active Earth 
Engineering (AEE).  
 
BCGS staff consulted available literature on the local geology and identified recent geological work 
relevant to the area of interest. BCGS staff also spent additional time in the field to make 
observations and to visit the adjacent the Butler Brothers limestone quarry located approximately 
500 meters south of the SIA quarry. The recent work done by Dr. Canil from the University of 
Victoria published in 2010 and 20121 provided additional information on the Wark gneiss observed 
at the South Island Aggregates (SIA) site (the site).  

                                                 
1 Canil, D., Styan, J., Larocque, J., Bonnet, E. And Kyba, J. (2010): Thickness and Composition 

of the Bonanza Arc Crustal Section, Vancouver Island, Canada; Geological Society of 

America Bulletin, 122, pages 1094 – 1105. 

Canil, D., Johnson, S.T., Larocque, J., Friedman, R. And Heaman, L.M. (2012): Age, 

Construction, and Exhumation of the Midcrust of the Jurassic Bonanza Arc, Vancouver 

Island, Canada; Lithosphere, Volume 5, Number 1, pages 82 – 91. 
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The Wark and Colquitz gneiss are now summarized by the BCGS as follows: “Wark and Colquitz 
gneiss units as mapped by Muller et al are essentially the same unit. [...] the unit is now defined as a 
deep crustal sequence of interdigitated diorite intrusions that formed the roots of the Bonanza Arc.” 
 
Dates initially proposed by Muller et al. for the Wark and Colquiz gneiss units are supported and 
confirmed by Dr. Canil et al. which took into consideration a number of aspects including 
geochemistry signature and correlations associated to intrusions sequence, zircon dating and field 
observations. 
 
Therefore, any references to limestone lenses within the Wark and Colquiz gneisses cannot be 
scientifically supported. Based on field observations made by BCGS staff and the review of 
additional geological information relevant to other areas in the region, the presence of limestone is 
limited to pods and lenses associated to thrust faults such as the one observed at the Butler Brothers 
limestone quarry.   
 
In response to your concerns regarding the permeability of the bedrock at the site, results obtained 
by AEE from three drawdown bulk conductivity tests conducted in the shallow nested piezometers, 
MW-1S and MW-3S, and in MW-2, all installed at depths between 15 and 45 meters below surface, 
indicate the upper bedrock has a limited ability to carry water with a maximum bulk conductivity of 
7.6 x 10-10 m/s. Although the conductivity value is different from the values proposed by Lowen 
Hydrogeology Consulting Ltd. (5 x 10-7 m/s) for the same geological unit, it is important to mention 
that the values put forward by AEE are based on investigations conducted at the site of interest and 
therefore are more representative of the prevalent site conditions. It is also important to note that 
permeability values, as reported by AEE for the upper bedrock, indicate the bedrock is less 
permeable than the provincial guidelines for secure and municipal landfill requirements. AEE 
reported a lower permeability value (1.6 x 10-7 m/s) in one deep nested piezometer, MW-1D, which 
is representative of the deeper bedrock, approximately at 82 meters below the surface. 
 
Although not specifically stated in the Draft Permit, two additional monitoring wells will be drilled 
using a diamond drill in order to collect additional geological and hydrogeological information and 
to confirm the proposed site hydrogeologic model. The drilling, installation and interpretation of the 
data will have to be submitted and approved by both MoE and the Ministry of Energy and Mines 
and Natural Gas before the proponent is authorized to receive any contaminated soils at the site.   
 
Addititionally, and as indicated in the BCGS report, drilling logs cannot be solely relied upon for 
geological interpretation. In many instances, drillers will identify drilling cuttings as limestone only 
based on the presence of water and color. Greenwood and al. demonstrated in a study, published in 
20092, that driller’s borehole logs are typically an unreliable source of information for geologists 
and hydrogeologists and should be used with caution. 
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2 Greenwood, H.J. and Mihalynuk, M.G. (2009): Saltspring Island Geology adjoining quadrants of 
NTS 092B/11,12,13&14; BC Geological Survey, Open File 2009-11, map and 
notes. 
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In regards to the settling pond design and the maximum flow discharge rate stated in the draft 
permit, clause 1.5, please note that AEE Qualified Professional followed MoE and DFO guidelines 
(i.e. documents Draft Guidance for Assessing the Design, Size and Operation of Sedimentation 
Ponds used in Mining and Land Development Guidelines for the Protection of Aquatic Habitat 
respectively). The settling pond is designed to treat, stormwater up to 1 in 10 year 24-hour flood 
events and withstand 1 in 200 year 24-hour flood event, including rain on snow event. Additional 
erosion and sediment control requirements within the settling pond catchment area are stated in the 
draft permit under Subsection 2.8 and refer to industry best management practices. Details of the 
additional controls are to be included in the Environmental Procedures Manual. 
 
The settling pond catchment area is limited to clean stormwater runoff diverted away from activities 
where contaminated soils are proposed to be stored, treated or landfilled. The stormwater runoff is 
considered non-contact water and does not pose a significant environmental risk other than risks 
associated to the discharge of sediment laden waters. The characteristics of the water treatment 
system effluent, which is proposed to be discharged in the settling pond, are defined under 
Subsection 1.4.4. The system was designed to treat all potentially contaminated water (contact 
water) as described in your comments above. It is proposed to be operated in batch which means that 
potentially contaminated water will initially be stored in dedicated reservoirs, tested and then treated 
prior to be discharged to the receiving environment via the settling pond. 
 
In the event that water quality does not meet the requirements, the water is proposed to be 
reprocessed and retested or pumped and trucked to a facility capable of treating the water. As most 
of the potentially contaminated water generated is directly dependant on precipitation, the water 
treatment system was designed to treat all incoming flows up to a 1 in 200 year 24-hour flood event. 
The total area used to calculate the design peak flow include an area of 1800 m2 for the soil 
management and treatment facility (Subsection 1.2 of the draft permit) and area of 1800 m2 for any 
active portions of the landfill (Subsection 1.3). The peak flow associated to the water treatment is 
estimated at 274 m3/d and represents less than 1 percent of the expected flow from the settling pond, 
in similar runoff condition. 
 
Thank you again for interest in the application and the Draft Permit. 
 
Yours truly, 

 
Hubert Bunce 
Section Head, Business and Standards Section 
West Coast Region 
 

 
 


