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Further to our open letter written early this year, and with the pending approval of the 
SIA quarry site, here are further concerns regarding using the SIA quarry for a 
contaminated soil facility. I hope the overwhelming geological questions regarding this 
location raises some flags as to the suitability of the site. 
 
The location of the existing quarry is on the Wark Gneiss (Muller GSC Map 1553A, 
1980). The age of the Wark is unknown, and the following provides for the basis that it 
could be analogous to the Butte Lake formation.  This significant because the Butte 
Lake Formation is a regional limestone that spans the eastern extent of Vancouver 
Island. The limestone caves of Horne Lake are in the Butte Lake Formation. Water well 
tag # 95485, located 300m from the quarry, reported abundant calcite (limestone) from 
265-405 ft. This highlights concerns about subsurface cave formation, and unimpeded 
flow into the aquifer. 
 
Geologic reports regarding the quarry site refer to Muller (1977) for dating the Wark 
Gneiss formation at 295-384 Ma (most of the Paleozoic). The problem is that the Muller 
date was obtained from a zircon taken from the Colquitz Gniess, which is also located 
near the quarry site. The Colquitz Gniess can be metasedimentary rock; hence, the 
date obtained brackets the age of the sediment source, not the depositional age of the 
sediment. Muller recognized this; he clearly states on his map that the sediments could 
be younger, and most likely from the Sicker Group (Muller and Yorath, 1977). What we 
do know is that the original rocks of the Colquitz and the Wark Gneiss are bracketed by 
the age of the zircon date, and the age of metamorphism, which is 163-182 Ma in the 
Jurassic. 
 
It is plausible, and probable, that the original rocks that made up the Colquitz and the 
Wark Gniess, prior to their Jurassic metamorphism, are much earlier than late 
Paleozoic. Based on the un-metamorphosed rocks located to the immediate north of 
the San Juan Fault (Muller GSC Map 1553A, 1980), the Colquitz Gniess could be 
equivalent to the Pennsylvanian Sediment Sill unit. The Limestone, located in between 
the Wark and the Colquitz, could therefore be equivalent to the Butte Lake Formation. 
The Wark Gniess could be equivalent to the Triassic Karmutsen Formation. In this 
scenario, the metamorphic rocks are compliment to their un-metamorphosed 
counterparts. 
 
Even if we imagine the area is completely void of limestone, there are serious concerns 



regarding fluid flow through the fractured bedrock. The assumption is that bedrock 
within the quarry cannot transmit large volumes of water. In stark contradiction, though, 
one of the most productive water wells in the entire region is on the actual quarry. At 20 
gal/min, the well (tag #86152) is in the 83rd percentile for well performance based on 
the wells in the Lowen report. Even more troubling is that in the B.C. Energy and Mines 
Geological report, this same well is reported dry. That report is dated October 2012, 
and after an extremely dry August through October, if the well was indeed dry, it 
implies that its recharge is from a relatively shallow source that was affected by local 
conditions. 
 
The Active Earth Report states that “groundwater supply wells in the area average a 
depth of approximately 100m” and “In general, water wells are drilled to the minimum 
depth to produce the necessary yield. Therefore, the approximately 75m thickness of 
low permeability rock at the ground surface identified on the Site appears to be 
applicable to the surrounding bedrock in the area as inferred from the wells within 1km 
of the site”.  On review of the well file for well tag  #93401, the formation is reported as 
“broken” from 75-80ft (roughly 22-24m), and a flow rate of 20-40 GPM is attributed to 
that zone. The well was drilled to 125 ft (38m). So, yes, in general, wells produce from 
their total depth; however, it would appear that a well a mere 600m from the quarry 
site, and the 3rd most productive well in the entire region, is producing from a measly 
22m below ground surface. Even if the well was flowing from its total depth, that would 
still be at 38m, well above the 75m mark reported by Active Earth. 
 
In summary, 
 
• The age of the Colquitz and Wark gniess’ is inferred from one zircon date. Based 
on stratigraphic relationships with surrounding country rock it is likely that the limestone 
located between the Colquitz and the Wark is equivalent to the Butte Lake Formation. 
The Butte Lake formation shows extensive karst throughout Vancouver Island, and 
gives rise to the real possibility of unmapped limestone in the subsurface in the 
Shawnigan Lake area. The calcite encountered in water well tag # 95485 supports this 
argument. This correlation remains consistent with both the age of the zircon in the 
Colquitz and predates the Jurassic metamorphism. 
 
• The assumption that the upper 75m of the Wark Gniess that underlies the SIA 
quarry is not permeable is not supported by the available data. Water well tag #86152, 
which is located on the quarry, is one of the best water producers in the region (#6 of 
37 in the Lowen Report). During dry months this well is reported as dry, showing that 
although the well produces at depth, the fractures from which it produces are 
responding to surface conditions. This clearly shows that water is traveling through 
existing highly permeable fractures from near surface to depth. Furthermore, and 
inexcusably ignored, water well tag #93401, which is the 3rd best water well in the 



entire catchment area, is flowing water at 30 GPM from a shallow depth of 22m.  How 
is it concluded that the rock is impermeable to 75m, when the second closest data 
point to the study area is flowing water at 22m? 
 
• To an objective scientist the underlying bedrock at the proposed site is very 
poorly understood. If anything, the SIA quarry site shows abnormally high permeable 
fracture conduits, as indicated by highly productive wells tag # 86152 and # 93401. 
Both of these wells show evidence of a shallow water source. If anything, this site is in 
one of the worst locations possible with respect to shallow water flow, especially if you 
take into account its proximity to Shawnigan Creek. 
 
• We can understand that the location is convenient relative to the contaminated 
source material; however, just because there is a hole there does not mean it is a good 
disposal site. Please use reason, sound waste management rationale, and view the 
data objectively.  There is no way that we can conclude that this is a safe location to 
dispose of contaminated soils. In our first letter we assumed that a seismic event would 
be needed to create fractures to move the any uncontained waste material away from 
the site. Now that we have been able to properly review the data, it is clear that those 
fractures are already present.  A seismic event that compromises the integrity of the 
liner, or inexperienced engineering attempting their first containment system of this 
type will not have the protection of any natural barrier to contaminated fluid flow into 
domestic use water supply. 
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