
Hydrostratigraphy (5,6):
Topodrive representations of BC water well record data showing potentiometric surfaces and groundwater flow lines. Cross-sections represent lines 
displayed in Figure 1 and arrows indicate water well logs used in study.  

Regional Hydrogeology of Illusion and Spider Lake Area 

Introduction:
In British Columbia, many aquifers occur in 

unconsolidated sediments prone to contamination and over-
extraction. In the Nanaimo Lowlands, understanding of 
subsurface sediments is regionally constrained by the local 
stratigraphy, but at the local scale, the subsurface sedimentary 
architecture controlling groundwater flow often remains 
unclear. The primary aim of this project is to develop a 
hydrostratigraphic framework focused on identifying aquifers 
and aquitards for the area around Spider Lake, BC. Four 
cross-sections were developed based on government well 
record data on iMapBC, and are oriented in the NE-SW and 
NW-SE directions. Hydrostratigraphic units were constructed 
through interpretation of this data and the results were then 
standardized based on existing lithostratigraphic records (2). 
TopoDrive was used to determine groundwater flow paths 
and the DRASTIC method was then applied to assess 
contaminant vulnerability of each unique aquifer. From the 
gathered information we determined the location of aquifers 
and aquitards as well as the region’s vulnerability to 
contaminants.

Regional Geological History (2):
Many productive aquifers result from the deposition of 

glacial sediment. Analyzing these glacial sediment packages 
will allow for the understanding of aquifer and aquitard 
material, forming a basis for the local assessment of 
groundwater flow. The area of study has gone through several 
periods of glaciation in recent geologic history, with the most 
recent being the Fraser glaciation (25-10kya), preceded by the 
Penultimate glaciation (100-65kya). The local sediment 
packages (ordered oldest to most recent) and their sediment 
sources deposited are:
• Dashwood Drift - glacial and glacio-marine 

(Penultimate glaciation)
• Cowichan Head Formation - marine and fluvial 

(Olympia interglacial)
• Quadra Sand - glacio-fluvial 

(onset of the Fraser glaciation)
• Vashon Drift – glacial

(Fraser glaciation)
• Capilano - glacio-marine and slope sediments 

(post-glacial)
• Salish - slope, lacustrine, fluvial and marine

(post-glacial)

Standardization (2):
Materials in each well were sketched by hand showing the vertical extent of each material within the series of wells aligned in series and adjusted to show 
depth relative to sea level. Next, lithostratigraphic correlations between wells were made to show lateral extents of material types, and materials were 
grouped into packages of similar porosity and hydraulic conductivities inferred using the material descriptions to define the three separate 
hydrostatigraphic units described below:  
• Materials that were described as sand without or with small amounts of silt or clay – treated as aquifer media (Quadra Sands). 
• Materials that were described as gravel with little amounts of sand and without or with small amounts of silt or clay – we treated as aquifer media 

(Capilano and/or Salish Sediments for top section. Cowichan Head for lower section).
• Materials that were described as till or clay or tight – treated as aquitard media (Vashon drift for top section. Dashwood drift for lower section).

Conclusion and Recommendations:
This study identifies three hydrostratigraphic units: a 

confined aquifer, a partially confined aquifer and an intervening 
aquitard. The unconfined aquifer is significantly more 
vulnerable to pollution than the lower confined one due to its 
shallow water table and uncapped nature. This improved 
understanding of the regional hydrogeology has identified key 
areas for future research:
• Analyze the contact characteristics between the two aquifers
• Investigate the interaction between the two present aquifers
• Study the effect that fractured media has on local flow paths
• Investigate the materials beneath the lower aquifer with   

additional deep drilling

Figure 1: IMAP location of project cross-sections (4), groundwater 
wells used in study highlighted in red.
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Vulnerability Assessment (1):

Table 2: Synthesized DRASTIC vulnerability results. Result index: l -
79 = the least pollution potential and 200+ = significantly vulnerable to 
pollution.

Figure 2:  Topodrive model of line 1 Figure 3:  Topodrive model of line 2

Figure 4: Topodrive model of line 3
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Table 1: Summary of parameters, standardization, and interpretations
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Key Findings:
• A narrowing of aquitard layers in lateral extent from West to East
• Flow paths go through all three units but are slowed down significantly 

by aquitard material
• Local topography has an influence on potentiometric surfaces
• Flow paths in the area surrounding the lake end up surfacing at the lake
• Flow paths far enough to the East of the lake end up travelling away 

from the lake

Uncertainty:
• Various quality and spacing between available well log data led to 

interpretation of layer geometry
• Models do not account for the influence of potential fractured media 

on flow
• Models do not account for flow effects from material beyond the 

model area

Figure 5:  Topodrive model of line 4

Parameter Calculations (3):  
Conductivity and porosity are determined by using the 

Hazen Method. The determined hydraulic conductivity, 
transmissivity and porosity values are listed below:
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Symbol
Hydrogeologic 
Setting Weight

Partially Confined 
Aquifer Unconfined Aquifer

D Depth to Water 5
Range = 100+, Rating = 

1
Range = 0, 
Rating = 10

R (Net) Recharge 4 Range = 2-4, Rating = 3 Range = 10+, Rating = 9

A Aquifer Media 3 Rating = 5 Rating = 8
S Soil Media 2 Rating = 10 Rating = 10

T
Topography 
(Slope) 1

Range = 0-2, Rating = 10 
*Topography may have 

less influence here

Range = 0-2, Rating = 
10

I
Impact of the 
Vadose Zone 5 Rating = 8 Rating = 8

C
(Hydraulic) 
Conductivity of 
the Aquifer

3 Rating = 1 Rating = 4

Overall 
Result 

Equation: See 
Appendix

Pollution 
Potential 105 192

Model 
Color

Conductivity
K (m/s)

Porosity
n (%)

Transmissivity
T (m2/s)

Unit Type Interpretation

1.86 ×10GH 35 5.58 ×10GH Aquifer Capilano and/or Salish Sediments for top section. Cowichan Head 
for lower section

3.14×10GL 50 2.20 ×10GL Aquitard Vashon drift for top section. Dashwood drift for lower section.

3.18 ×10GM 40 2.54 ×10GN Aquifer Quadra Sands


