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. INTRODUCTION

At the request of Mr. Bryan R. Gates, Chairman of the Cowichan Estuary Task
Force (1978) in a letter dated February 27, 1978 to Mr. Brady, I have., '

rev1ewed within the two week time frame allowed all available information

I S )

Koksilah Rlverc This information is not intended to be a detailed report

on the groundwater situation in the area but simply a preliminary review

of available groundwater reports, existing well card data from our Ground-
water Section files, geological reports, aerial photographs and a one-day
site visit of the study area. Also, this review comments on the guantity
of groundwater in storage in the study area and the probable influence of

industry, landfills and road construction (pav1ng) on the groundwater WoRr D
regime. : CHANGED
GEOLOGY

The Cowichan-Koksilah floodplain and estuary occur within a former glaciated
valley underlain by a moderately thick succession of unconsolidated

> Pleistocene and younger sediments. Flanked by bedrock uplands, the main
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valley occupied by permeable valley fill deposits is considered the most
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Important groundwater source and these are discussed below. < pecerer

Most of the unconsolidated deposits in this area are believed to _be Pleistocene
in age (Halstead, 1967). According to Halstead (1966),.the unconsolidated
deposits are related to the reglmen and wasting of the last major ice sheet
“that occupied Vancouver Isiand. The ice moved in a general south to_south= _
east direction, as indicated by striae, flutings, and stoss and lee topography.
Deglaciation was accomplished by rapid down-melting g and wasting of the ice
sheet.  Cowichan Valley was also occupied by a valley glacier or ice tongue,
‘'which during the later phases of glaciation, moved _eastward T more or less
parallel to its valley walls, to a point beyond Cowichan Bay. At this point
the Cowichan ice tongue encountered the southern retreating terminus of the
Strait of Georgia glacier, which was bordered by marine waters. The land

was 1sostatically depressed due to weight of the ice, but sea-level was
lowered as a result of water being locked up in the glacial ice, The.

“Cowichan ice tongue, partly grounded and partly floating, stagnated and with




.

of

wokRD
CHANEED

{

A . Kohut S - " March 16, 1978

melting, large volumes of water quickly returned to the seas that now

occupied the depressed areas bordering the ice margins. As a result, much

of the deposition attendant upon deglac1at10n was in_a marine environment.
pon_final retreat and wasting

dép051t10n of coarse gravels andvsandsﬂlnﬁdeitas whereAthe rlver'reached

the sea. Then, as sea level lowered, the deltas were hreached, terraced

and younger deltas bullt seaward until sea-level dropped to present or

near-present level. “The "Cowichan" River reached grade by downcuttlng

/;7

throughout much of its length on bedrock, but within five miles of its
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mouth, which is now occupied by tidal flats, extengive outwash_deposits of

~gravel and sands were deDosited (Halstead, 1967)

The glac1al dep051ts con51st of till, clay, silty clay, sand and gravel
deposited in continental and marine environments directly by ice or from
1ts meltwaters. Two tills are recognized in well records in the Duncan area
and these are interpreted by Halstead (1967) as Cowichan and Vashon Till.
Stratigraphically, the Vashon Till constitutes the youngest (uppermost)
till and in places, it directly overlies the Cowichan Till making it
difficult to distinguish between the two. At this time, the maximum thick-
ness of the unconsolidated surficial deposits in the valley are not exactly
known, but well no. X3-Y13-2 located in the north-central portion of the
study area was drilled to a depth of 200 feet without encountering bedrock.
The distribution of the unconsolidated surf1c1a1 deposits in the area is
shown in Figure 1.

HYDROGEOLOGY

Well Card Data:

An inventory of the available data from our Groundwater Section files regard--
ing wells drilled within the study area (Figure 2) has been made, and a
summary of this inventory is found on Table 1. A review of this data

~indicates that within this area there are three major aquifers which may

be tentatively referred to as the lower, middle and upper valley aquifers.
The lower confined sand and gravel aquifer is the most productive, capable
of providing to a well a yield of 1,500 U.S.gpm (well no. X3-Y13-3).

The middle confined aquifer, being approximately 50 feet thick, is capable

of providing up to 400 U.S.gpm (well no. X1-Y11-2), to individual wells, and
the upper unconfined aquifer is capable of providing 100 U.S.gpm (well no.
X3-Y12-1) to the individual-wells. These figures are based on reported
yields for individual wells and may not reflect the average or optimum
yields for the respective aquifers because of heterogeneltles in aquifer
materials.

./3




A" 2. Kohut ‘ ' March 16, 1978

Data regarding the water quality of the water from these aquifers indicates
that the water is generally moderately soft and low in mineralization.

‘The only record of salty water in the area occurs in well nos. X2-Y14-1,2

which were drilled into the bedrock.

Most of the well cards include the driller's log of the hole, describing

in 'driller's" terms the lithology of the materials encountered.. Figure 3
is a cross-section (shown as A-A, in Figure 2) containing several wells
within the area. An attempt has been made to correlate the lithological
descriptions from the well driller's logs. It is evident from this attempt
that the stratigraphy can be somewhat complex in certain areas, lending
itself to various interpretations.

Groundwater Potential:

In order to determine the groundwater potential of an area, there are
essentially three factors which must be considered, namely:

1) The nature, thickness and extent of water -bearing materials
or aquifers.

2) The source of recharge to this aquifer..

3) Groundwater movement through the aqulfer(s) under natural and
pumping conditions. .

A review of the existing well card data from our Groundwater Section files

‘'indicates that the sands and gravels confined beneath deposits of Cowichan

and Vashon Till, and the sands and gravels occurring as permeable outwash
and fluvial deposits along the Cowichan River constitute three major
aquifers in this area.. All of these aquifers provide excellent storage
facilities for good quality groundwater. Based on the study area, for
example, of 1,800 acres of highly porous and permeable sand and gravel
deposits and assuming a total aquifer thickness of 100 feet, storage factor
of 20%, the volume of groundwater in storage for this volume of aquifer
material would be approximately 40,000 acre-feet. However, this figure is

- probably optimistic since within the aquifers there are zones of silty and

clayey materials which tend to reduce the effective porosity, and hence the
volume of groundwater in storage. The silt and clays also tend to reduce
the permeability of the aquifer material which is a basic factor in deter-
mining the amount of water that can be withdrawn.

As was previously stated, the lower aquifer is capable of yielding 1,500
U.S.gpm to individual wells (Doman Industries wells). From pump test data

the transmissivity was calculated to be approximately 50,000-200,000 U.S.gpd/ft.
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which indicates that the well yield is adequate for industrial purposes.

How extensive and continuous this aquifer is, is not yet known, but the
source of recharge is probably the Cowichan River. According to Haltstead
(1967) the outwash areas near the tidal marsh at the mouth of the Cowichan
River provide storage for groundwater that is in part recharged during
flood stages in winter months, and by induced infiltration from the river
~at other times. Furthermore, according to Foweraker (1976), the very high
transmissivity values (26,000-900,000 U.S.gpd/ft.) obtained from pumping
tests of several wells south of Duncan, and the similarity in the hydro-
graph curves for observation wells and river stage suggest that there is - -
good hydraulic continuity between the Cowichan River and the upper aquifers.
What is not known is whether there is any hydraulic continuity between the
"lower" aquifer and the Cowichan River. In a recent field trip, no springs
were found in the estuary but there are several artesian flowing wells
which indicate the aquifers in the estuary are being recharged at higher
elevations, possibly upstream along the Cowichan Valley near Duncan.

~ DISCUSSION

As was previously mentioned, there is a good hydraulic continuity between
the Cowichan River and the '"middle" aquifer (Foweraker, 1976) near Duncan.
Of concern is how would groundwater withdrawals affect the surface flows

in the Cowichan River. As the Cowichan River is a major fish spawning
stream and as low flows are critical to maintenance of the fishery, it would
be important to monitor any major groundwater withdrawals and relate the
results to any river level fluctuatlons

Drilling of the Doman Industries wells (X3-Y13-2,3,4,5) revealed that salt
water was encountered in the first 80 feet of drilling (according to a Doman
Industries supervisor). Since very little is known about the salt water-
fresh water interface in the estuary, it is difficult to comment on the
possibility of future salt water encroachment into wells completed in the
lower aquifer as a result of pumping. Monitoring and test well drilling,

as well as pump testing would be required to determine this information. A
water quality test was performed in December, 1975 on a sample of fresh
water from well no. X3-Y13-3 (Doman Industries well) which indicated that
the chloride content was 71.6 mg/L. During a recent field trip (March, 1978)
the chloride content was determined by a Hach chemical test kit and found

to be 106 mg/L. Although both these figures are within the standard limits
for drinking water, it appears that there has been a slight increase in the
chloride content over a two-year period. Further testing should be done to
confirm whether this is related to natural seasonal fluctuations or caused

by pumping.
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It has been previously stated that the unconsolidated surficial deposits
contain two till layers which act as.relatively impermeable boundaries

to vertical flow. Even though the extent and continuity of the upper
till within the study area is not exactly known, any contaminants in

this area (from landfills for example) finding their way into the ground-
water system will probably be limited to the upper aquifer. The Cowichan
River throughout most of the year is contributing to groundwater storage
upstream of the estuary, but during seasons of low discharge may be
receiving water from groundwater storage. Any contaminants introduced
to the shallow groundwater aquifers could find their way into the river
system. Similarly, effluent or waste which is discharged into the Cowichan
River upstream of the estuary area may enter the groundwater regime in
the area of recharge and evéntually the lower aquifer in the study area.
By careful monitoring of the groundwater by use of piezometers around

a landfill, a better assessment of a particular 1andf111's effect on the
groundwater regime can be determined.

The Cowichan estuary is not considered to be in a groundwater recharge area,
so that the effect of large areas of pavement should have very little, if
no effect on the groundwater system. Fluctuating water levels, however,
may have an adverse effect on road foundations, for example.

M. Zubel
Geological Engineer
Groundwater Section

MZ/bmg

Attach.
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