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Hydraulic Conductivity (K)
The hydraulic conductivity of the hydro-stratigraphic units was calculated using the Hazen Method:

K = C(D10)2

C – Hazen Coefficient
D10 – effective grain size (cm) at 10% finer by weight

This method is only applicable for the 10% finer (by weight) of sediment from 0.1 mm – 3 mm. Due to the 
minimal clay and fine silt content in this area this method can be applied.

Transmissivity (T)
The transmissivity of the hydro-stratigraphic units was calculated using the equation

T = Kb
b – depth of aquifer

Transmissivity was calculated using average depth of each hydro-stratigraphic unit.

Figure 1. Map of selected well logs in the Spider Lake region near Qualicum Bay, BC. 
Map created using Google Earth.

Aquifer Vulnerability 

➢ The upper unconfined aquifer is not currently being utilized as a water 
source however, it has potential as one. Its capability as a aquifer is 
dependent on the water table and precipitation. It has potential to be 
one of the most vulnerable aquifers.

➢ The upper confined aquifer is leaky to the south and therefore the most 
vulnerable with a DRASTIC index of 180. The rest of the aquifer has an 
index of 149-159. 

➢ The lower confined aquifer is the least vulnerable due to it being 
protected by two aquitards.

Future Work

• Identity the extent of the lower confined aquifer.
• Use geophysical data to better understand the contacts between the 

aquifers and aquitard (i.e. are aquifers communicating?)
• Develop further cross sections and flow models for the region.
• Pump/slug testing and sampling units to better constrain our hydraulic 

parameters.

Hydraulic Parameters

Table 1. Unit 5 had insufficient data on depth to 
calculate transmissivity. Transmissivity for Unit 4 
is unreliable as most drill hole data is not to the 
maximum extent of the unit.

K (m/s) T (m2/s)

1 2.535X10-4 1.876X10-3

2 7.056X10-8 6.379X10-7

3 1.859X10-4 7.527X10-3

4 7.056X10-8 8.220X10-7

5 2.028X10-4 N/A
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Figure 2. Hydro-lithostratigrapghic cross sections around Spider Lake. Baseline is 91 m (300 ft) above 
sea level. Cross section A-A’ trends southwest-northeast and is 4.6 km long. Cross section B-B’ trends 
north-south and is 2 km long. 

Hydrostratigraphy Models
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The Spider Lake region is an important source of groundwater for the surrounding 
communities of Parksville and Qualicum Beach. Much of their potable water comes 
from groundwater. The quality of the groundwater is dependent on the thickness and 
stratigraphy of the overlaying material (2). 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.
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In BC and Canada, many productive aquifers, and their confining aquitards, occur in 
glacial sediments. It is therefore important to assess the types of materials and their 
architecture to understand groundwater flow. In the Spider Lake region, the 
Quaternary stratigraphy is characterized by the following units:

A) Capilano Sediments
Deposited during deglaciation and early postglacial times, as base levels were 
fluctuating (2). The glaciofluvial outwash was deposited within low lying valleys where 
flow would concentrate sediments forming pro-grading deltas (2). The sediments were 
described as cross bedded medium to coarse sand with rounded to well-rounded 
pebbles, cobbles, and occasionally boulders. Deformative structures are also observed 
along ice-contact margins.

B) Vashon Drift
The Vashon Drift was emplaced upon glacial retreat. Fine grained rock flour was 
liberated from the melting ice forming a semi impermeable boundary (3). Sediments 
included fine grained diamicton with varying clast sizes. During deglaciation parts of 
the till layer confining the aquifer were eroded away.

C) Quadra Sands
The Quadra Sands were deposited during the last Fraser glacial advance (2). It is 
composed of thick horizontally and cross-stratified, well-sorted sand with minor silt 
and gravel (2The material descriptions consisted of tan yellow, well sorted cross-
bedded medium sand, with intermittent clay lenses.

D) Dashwood Drift
Before glaciation was fully enveloped freeze melt cycles deposited a till layer that 
blanketed Vancouver Island (3). ). It includes a single till, 3 to 9 m thick, bounded by 
glaciofluvial, ice-contact and glaciomarine to marine sediments (2). This covered the 
local surface materials that cloaked the area at that time (3). The till was described as 
fine grained sand and silts, silty fine sand, clay and tight silt, and silty fine sand.

E) Mapleguard Sediments
These sediments were deposited under fluvial conditions during the prior interglacial 
period (Sangamonian) or as outwash at the onset of glaciation (3). This unit contains 
gravels, bedded sand, silt, and clay that underlie glacial deposits.

Range Weight Rating Number

Depth to Water 
Table

5-30 5 8 40

Net Recharge 4-7 4 6 24

Aquifer Media Sand & Gravel 3 8 24

Soil Media Thin or Absent 2 10 20

Topography 2-6 1 9 9

Impact Vadose Zone
Sand & Gravel w/ 
Significant Silt & Clay

5 6 30

Hydraulic 
Conductivity

300-700 3 4 12

DRASTIC Index 159

Table 2. DRASTIC Method example matrix for the upper confined aquifer in B-B’.
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Unit 2: Upper confined aquifer (leaky)

Unit 1: Upper unconfined aquifer Unit 4: Aquitard (most likely till)

Unit 5: Bedrock

Unit 3: Lower confined aquifer

The DRASTIC Method was used to evaluate the vulnerability of the identified aquifers 
(1). Factors taken into consideration were depth to the water table, net recharge, 
aquifer media, soil media, topography, impact of the vadose zone and 
hydraulic conductivity (Table 2). Each factor is given a weight value in terms of 
importance which ranges from 1 to 5, with 5 being the most 
important. The characteristics of all these factors result in a certain rating which can be 
multiplied by the weight to give a total value for each category. The categories are 
then added together to get a DRASTIC Index value. The higher the value, the more 
vulnerable the aquifer.

Aquifer A-A’ B-B’

Upper Unconfined 179 179

Upper Confined (leaky)
149 (leaky 

180)
159

Lower Confined 124 124

Based on the descriptions from the well log data (iMapBC) five hydro-stratigraphic units were determined in the Spider Lake area by material type (5). There are two 
confined aquifers, two aquitards, and a layer of sediment with unconfined aquifer potential depending on water table levels. The two aquitards are composed of a 
silty diamicton which is defined as till due to knowledge of glaciation in the area. Unit 3 is only partially confined (leaky) as you can see in Figure 2 and 3. Unit 3 is 
the major aquifer in the area. There are clay lenses in this unit, but they are not large enough to have a great impact on flow and therefore are not included 
in the cross sections or model. Unit 5 is not defined well in this study as there is not enough data from the well logs in the region. This unit is saturated with water 
and all wells reaching this depth stop almost immediately after hitting this aquifer, meaning it has enough water to be pumped when Unit 3 had insufficient supply.

Table 3. Final DRASTIC indices.

Flow Model

Figure 3. This model displays the equipotential and flow lines of the Spider Lake 
cross section (fig 2a). Unit 1 (blue), Unit 2 (green), Unit 3 (white), Unit 4 (yellow), 
Unit 5 (red). The depth and extent in Unit 5 is unknown as the well logs of the 
area displayed insufficient information on the unit. Bedrock is present on the left 
hand side of the model however, the program is only able to display five units. 
Model created using TopoDrive (4).

Unit 1: well sorted medium to coarse sand, not water bearing.
Unit 2: first aquitard, composed of silty till. This unit is not present in the entire 
area and is pinched out into lens-like formations in some areas.
Unit 3: main aquifer in this study as it is defined I nearly all of the well logs used for 
data, composed of well sorted medium sand, clay lenses present in some 
areas. This is a leaky aquifer.
Unit 4: second aquitard, very similar to the first, composed of silty till.
Unit 5: second aquifer, composed of well sorted gravel, saturated with water.
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