
Cherry Point Aquifer (197) 

The Cherry Point aquifer has been described by the MOE as comprising about 39 km2, 
located on the south side of Cowichan Bay, extending north to Mill Bay, and to Shawnigan 
Creek in the southwest.  Its western (possibly upgradient) boundary is the base of Cobble Hill 
and the Dougan Lake Aquifer, while to the east (downgradient) is Arbutus Ridge.  This poorly 
sorted sand, gravel and silt aquifer (Vashon Drift origin) is described as having moderate 
productivity with a reported yield range of 0.01 to 17.35 L/s. A groundwater flow direction has 
not been determined but is inferred north towards Cowichan Bay. MOE information originally 
indicated that the Cherry Point aquifer has low vulnerability to surface contamination due to 
overlying Marine and Glaciomarine deposits, including clay, till and silty sand and gravel. 
However, this inferred degree of protection may only apply to the lower confined aquifer (see 
below).  

Information from a groundwater characterization study completed by Thurber has lead the 
MOE to believe that the aquifer is more complex than previously thought, with the deep 
confined aquifer intersected by the Arbutus Ridge Utility operating well field corresponding to 
MOE Aquifer 197.  Within the Strata Plan 1601 well field area there are two distinct water 
bearing zones (aquifers) separated by 10 to 25 m of marine clay and silt (aquitard), providing 
a natural protective barrier to the water bearing materials in the lower aquifer.  Two of three 
adjacent golf course irrigation wells supplying the Arbutus Ridge Golf Course are completed 
in an upper (unconfined) aquifer zone.  The third well is completed in both the upper 
(unconfined) aquifer and lower (confined) aquifer. The adjacent Granfield farm agricultural 
irrigation wells tap into the same lower confined aquifer as the Utility wells.  Some of the 
domestic and irrigation wells in the surrounding area appear to penetrate only the upper 
unconfined aquifer, some only the lower confined aquifer while others may intersect both 
aquifers. The aquitard separating the shallow and deeper aquifers appears to be missing in 
the area near some of the Braithwaite Utility and the Cobble Hill Improvement District wells 
(near the Trans Canada Highway and Fisher Road / Hutchinson Road, about 3 km from 
Arbutus Ridge).  These wells are at least 60 m deep with continuous permeable granular 
materials from the surface.  Water levels are typically 30 to 45 m below surface.  As such, the 
confining layer (aquitard) described above may be discontinuous.  . 

Groundwater from the Cherry Point aquifer is used for irrigation, commercial, municipal 
domestic purposes. Several water licenses also exist on many surface water sources in the 
area.  Several residents obtain domestic water supply from the Cobble Hill, and Cowichan 
Station bedrock aquifers which occur beneath the Cherry Point Aquifer. 

Kingburne Aquifer (201) 

This is a small confined sand and gravel (Vashon Drift) aquifer of approximately 1.7 km2 in 
size, overlain by thick till, clay and hardpan layers and upland swamp deposits, located west 
of Cobble Hill.  The inferred aquifer productivity is moderately high with an estimated yield 
range of 0.38 to 4.73 L/s.  Aquifer vulnerability is low, while groundwater flow direction has not 
been determined directly but is inferred west towards the Koksilah River, and recharge is 
hypothesized to derive from precipitation and runoff from the surrounding mountains. Water 
use is predominantly domestic. Two surface water licenses also exist on Heather Bank Brook. 

 



Carlton Aquifer (205) 

The Carlton aquifer is a small (2.6 km2) confined aquifer comprised of poorly sorted outwash 
sand, gravel and silts (Vashon Drift) located between Shawnigan Lake and Mill Bay, and is 
surrounded by bedrock aquifers.  Overyling deposits include thick silty sand and gravel, till, 
hardpan and clay mixtures resulting in low vulnerability to surface contamination. The aquifer 
is moderately productive with a range of reported yields from 0.19 to 3.16 L/s.  Water use is 
for multiple purposes. Water reliance is conjunctive, water licenses exist on North and South 
Taggart Creek, Ericson Creek and a few springs in the area. 

Mill Bay Aquifer (206) 

The Mill Bay aquifer is a small aquifer (2.7 km2) that is both confined and unconfined and 
comprised of coarse grained deposits.  It is bound to the north by Shawnigan Creek, to the 
west by Handyson Creek, to the south by an upland area, while to the east it pinches out just 
before the Saanich Inlet.  Productivity is moderate with reported yields ranging from 0.09 to 
22.1 L/s.  Groundwater flow and availability is concentrated in a bedrock channel where the 
aquifer is thickest. The vulnerability of the Mill Bay aquifer is variable but is generally 
classified as highly vulnerable due unconfined conditions in the upslope recharge area.  In the 
northern central portion of the aquifer a clay layer occurs. The clay overlies a portion of the 
buried channel that creates artesian aquifer conditions in that area. Silty sands and gravels 
also confine the aquifer to a lesser degree throughout much of the area. Lowen (1994a) has 
determined the direction of flow as north/northeast and the recharge mechanism as infiltration 
from precipitation and lateral flow from upslope recharge zones in the southern portion of the 
aquifer.  Groundwater from this aquifer is used for municipal and domestic purposes. Saline 
groundwater has been noted adjacent to the Trans-Canada highway (Kohut, 1987) and may 
be due either due to saltwater intrusion from Saanish Inlet induced by groundwater pumping 
in the aquifer or from application of road salt. Water reliance is conjunctive. Several water 
licenses exist on Handysen, Wheelbarrow, Bird, Goodhope and Wilkins Creeks. Wheelbarrow 
Springs are also a source for the municipal water supply. The Bamberton Aquifer (no. 207) 
occurs beneath the Mill Bay Aquifer and can supply additional domestic and municipal water 
needs to Mill Bay residents. 

South Cowichan Aquifer (196) 

This 45.8 km2 shale and sandstone bedrock aquifer includes the area south of the Cowichan 
River to the base of the Koksilah Ridge.  The eastern boundary is the Lower Cowichan River 
floodplain and the western boundary extends to Holt Creek.  Overlying deposits include 
marine and glaciomarine sediments, ground moraine and glaciofluvial deposits. The aquifer is 
characterized by low productivity with reported well yields of 0.02 to 0.63 L/s.  The direction of 
flow has not been determined but it is hypothesized to flow toward the Cowichan River.  
Recharge is suggested by precipitation, runoff from the mountains to the south and/or inflows 
from surficial water bearing zones.  Water use is domestic while water reliance is conjunctive. 
Several water licenses exist on Glenora, Vaux, Holt, Motek and Kelvin Creeks.  Water 
licenses also exist on Tattum Brook, Vaux Swamp, springs and other unnamed streams in the 
area. The Glenora aquifer is a confined surficial aquifer that overlies the South Cowichan 
bedrock aquifer. 



Cowichan Station Aquifer (198) 

Cowichan Station is a 6.1 km2 predominant shale bedrock aquifer with some sandstone 
layers, south of the Cowichan River estuary, and east of the Koksilah River floodplain. The 
eastern boundary of this aquifer occurs below the Cherry Point aquifer.  Cowichan Station 
aquifer is described as having low productivity with a reported yield range of 0.06-1.26 L/s.  
This aquifer is described as having low vulnerability, and the direction of flow has not been 
determined. Water use is domestic while water reliance is conjunctive.  Water licenses exist 
on Treffery Creek, Koksilah River, Webb Brook and Giese Brook.  Many wells in the area are 
completed in the overlaying Cherry Point aquifer. 

Kelvin Creek Aquifer (200) 

This is a 27.7 km2 bedrock upland aquifer comprised of crystalline and volcanic rock, south of 
the Cowichan River valley between Koksilah River and Kelvin Creek.  The western boundary 
is hypothesized to extent to the Koksilah Ridge.  Overlaying sediments are predominantly 
ground moraine. This aquifer has low productivity with a yield of from 0.02 to 1.58 L/s.  The 
aquifer has moderate vulnerability with about one third of reported wells having indicating no 
confining cover. The direction of flow and recharge mechanisms have not been determined. 
Water use is domestic and water reliance is conjunctive. Several water licenses exist on 
Koksilah River and Kelvin Creek. Water licenses also exist on springs and unnamed streams 
in the area. 

North Shawnigan Aquifer (202) 

The 20 km2 North Shawnigan aquifer is comprised predominantly by volcanics and divided by 
the San Juan Fault with bedrock being older to the north of the fault.  The aquifer is located 
north of the Shawnigan lake watershed basin, and bounded to west by the Koksilah River, 
east by Shawnigan Creek and to the north and east by Cobble Hill. This aquifer is determined 
as having low productivity with a range of yields from 0.02 to 5.68 L/s.  The direction of flow 
and recharge mechanisms have not been determined. Groundwater wells in this aquifer are 
used for municipal and commercial purposes, water reliance is conjunctive.  Numerous water 
licenses exist on Shawnigan Lake and other creeks, streams and springs in the area. The 
Kingburne aquifer occurs above the northern central part of the North Shawnigan Aquifer. 

Shawnigan Lake Aquifer (203) 

This 30.5 km2 predominant gneiss aquifer is located in the Shawnigan Lake watershed basin.  
The productivity is reported as low with a range in yield from 0.01 to 4.42 L/s.  The 
vulnerability of this aquifer is high with about half of the reported wells indicating no protective 
overburden cover. Direction of flow has not been determined however it is probable that the 
direction of flow is toward Shawnigan Lake.  Recharge has not been determined but it has 
been hypothesized that precipitation and runoff from surrounding mountains provide recharge 
for this aquifer.  Groundwater wells in this aquifer are used for irrigation and for community 
water supply. Water reliance is conjunctive with several licenses on Shawnigan Lake, creeks, 
streams and springs in the area. 

Cobble Hil l Aquifer (204) 

The Cobble Hill aquifer is a 21.4 km2 predominant granodiorite and quartz aquifer in the Mill 
Bay and Cobble Hill area. Its southern boundary is Shawnigan Creek, the western boundary 
is the base of Cobble Hill and the eastern boundary is Saanich Inlet, while the northern 



boundary has not been delineated. Thick overburden occurs in the northern part of the 
aquifer. It is therefore classified as moderately vulnerable although overburden is much 
thinner in the southern and eastern portions of the Cobble Hill Aquifer.  This is a moderately 
productive aquifer with a yield range of 0.03 – 8.52 L/s.  The direction of flow has not been 
determined however it is anticipated that flow is toward the Saanich Inlet.  Recharge 
mechanisms have not been determined, but is probably from precipitation.  There are multiple 
users of this aquifer including domestic, irrigation, and community water supply. Water 
reliance is conjunctive. Several water licenses exist on rivers, creeks, and springs in the area. 
The Cherry Point Aquifer overlies the Cobble Hill Aquifer in the northern area of the aquifer. 

Bamberton Aquifer (207) 

The 27 km2 Bamberton aquifer is comprised of volcanic intrusives and occurs east of the 
Shawnigan Lake watershed.  It extends to Bamberton Park in the south, Saanich Inlet to the 
east and Shawnigan Lake to the north.  Productivity is low to moderate with a reported yield 
range of 0.02 to 12.62 L/s.  Aquifer vulnerability is moderate. Thicker deposits including 
marine and glaciomarine clays and silts, and glacio-fluvial deposits of Vashon drift occur in 
the northern and eastern portions of the aquifer. The Mill Bay Aquifer (206) occurs above the 
bedrock aquifer near Mill Bay. Neither direction of flow or recharge have been fully 
determined, however it is assumed that the direction of flow would be east towards the 
Saanich Inlet and north into the Mill Bay aquifer, while recharge is likely from precipitation. 
Wells are used for domestic, municipal, irrigation and commercial purposes. Water reliance is 
conjunctive, several water licenses exist on springs and streams in the area.  

Malahat Aquifer (208) 

This 20.5 km2 gneiss aquifer is located between Spectacle Lake on the north and Arbutus 
Creek on the south. The eastern boundary is Saanich Inlet and western boundary is the 
Malahat Ridge.  The productivity of this aquifer is moderately low with a yield range of 0.03 to 
3.79 L/s.  The vulnerability of this aquifer is classified as high, with bedrock predominantly 
outcropping (76% of reported wells) or being overlain by a thin cover of ground moraine.  The 
direction of flow has not been established but it is believed that water flows east toward the 
Saanich Inlet, and recharge is likely from precipitation and runoff from mountains to the west.  
This aquifer is being used for domestic purposes. Water reliance is conjunctive with several 
water licenses on creeks, streams, lakes and springs in the area. 
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January 23, 2007 
 
Gerry Giles 
Director-Electoral Area C Cobble Hill 
Cowichan Valley Regional District 
 
 
Dear Gerry: 
 
Re.   Review of information suggesting declining groundwater levels in the Cobble Hill 

Aquifer  
 

At a meeting in Duncan on June 9, 2006 I agreed to review some of the available 
groundwater levels in the Cobble Hill aquifer that suggested the groundwater level in the aquifer 
is declining presumably to unsustainable use of the groundwater resource.  Subsequently, on July 
4, 2006, Dave Slade (Drillwell Enterprises), Jens Liebgott (Cobble Hill Improvement District) 
and I spent the morning touring the area in Cobble Hill which uses the Cobble Hill Aquifer.  
Dave Slade has also provided me with water levels for three domestic wells that have recently 
been deepened, the Cobble Hill Improvement District main well and the monitoring well at the 
Cobble Hill Elementary School.  Additionally, the Ministry has two observation wells in the 
aquifer (Arbutus Ridge and Braithwaite Estates) in which data is complete to the end of 2006.  A 
report outlining the data I have examined will be forthcoming shortly. 

Briefly, the three domestic wells which were deepened (located in the Cowerd 
Rd/Raeview Cres. Area) show declines in static level between 1.5 m and 4.0 m over 23-28 years.  
The Cobble Hill Improvement District well shows a drop of 2.1 m over 22 years and the 
elementary school well shows a drop of 0.9 m in 5 years.  The Braithwaite Estates observation 
well (Well No. 320) between 2001 and 2006 showed a drop in peak values of 0.9 m (similar to 
the school well).  Lastly, our observation well at Arbutus Ridge development shows a drop in 
peak annual values of 1.3 m over the last 4 years.  While at first glance all of the data mentioned 
above suggests a drop in groundwater levels, it is important to note that Well 320 at Braithwaite 
Estates (the longest continuous record in the aquifer) also indicates a longer cycle likely related 
to precipitation where peak annual levels increased between 1995 and 2000, decreased between 
2000 and 2003 and have been fairly steady since 2003.  Clearly, this needs to be analysed further 
to better understand the natural fluctuations in the aquifer. Our current observations are based on 
very limited data and levels in the two observation wells are impacted by pumping in 
neighbouring wells.   

Considering the possible development pressures in the region, a study examining the 
‘state of the aquifer’ would be appropriate and timely.  The scope of the study might include:  

(1) Examining available groundwater levels and their change with time. 
(2) Relating groundwater levels with precipitation records. 
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(3) Estimating groundwater usage (including groundwater used for irrigation, industry, 
domestic water supply etc.) 

(4) Revisiting the aquifer boundaries and delineation.  
(5) Assessing where the aquifer is being recharged. 
(6) Developing a general water budget for the aquifer to better understand the sustainable 

capacity of the aquifer. 
(7) Integrating projected water demand with potential capacity. 
(8) Assessing measures to reduce demand on the aquifer if necessary. 

 
Issues related to threats to groundwater quality should also be addressed; however I note that the 
“Vancouver Island Water Resources Vulnerability Mapping Project” which the CVRD is 
supporting will assess potential threats to the aquifer. 
 
I believe that the groundwater of the Cobble Hill Aquifer is a valuable resource to residents in the 
Cobble Hill area and would like to assist in proactive initiatives which aim to ensure that the 
aquifer is used in a sustainable manner now and in the future. 
 
Sincerely, 
 

 
 
Pat Lapcevic, M.Sc., P.Geo. 
Regional Hydrogeologist 
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Figure 1.  Water level measurements in 5 wells completed in the Cobble Hill Aquifer. 
 
 
 
Table 1.  Summary of water level changes measured in area wells. 
 

Well 
Identification 

Period of 
Record 

(yr) 

Total Change in 
Water Level 

(m) 

Rate  
(m/yr) 

Cobble Hill 
Improvement District-
main well 

22 -2.06 0.09 

Cobble Hill Public 
School Monitoring 
Well 

5 -0.85 0.16 

Domestic Well #1 24 -3.96 0.17 
Domestic Well #2 28 -1.83 0.07 
Domestic Well #3 23 -1.52 0.07 

 
 



 
B.C. Ministry of Environment Observation Well No. 320 

Braithwaite Estates, Cobble Hill, B.C
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Figure 2.  Water level measurements in Braithwaite Estates monitoring well (B.C. 
Ministry of Environment No. 320) over last 34 years. 
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Figure 3.   Weekly measurements of water level in Braithwaite Estates monitoring well 
(B.C. Ministry of Environment No. 320) over last 15 years. 
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Figure 4.  Water level measurements in Arbutus Ridge monitoring well (B.C. Ministery 
of Environment No. 345) over last 7 years. 


