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An assessment of the groundwater conditions in' the Chemainus area for the
purpose of selecting potential well sites has been completed. Available geo-.
logic literature on the area was reviewed and well records from the Groundwater
Section's data files were examined. Air photographs at a scale of 1 inch = 1, 320

feer were examined and a field trin was made on Octoper 27. 1975 to check the liy-
'd'r'ocren1no1r- conditions and obtain \7911 sanples in the \/1(‘1n11‘v of the Chemainus
River, spe01f1cally in Sections 4 and 5, Ranges 6, 7 and 8. A general location
plan is shown in Figure 1.

Geology

Upper Cretaceous sedimentary rocks of the Nanaimo Group comprise.the bedrock

over most of the area shown in Figure 1: These rocks include sandstone, shale,
" conglomerate, arkose and coal (Rice, 1957). Jurassic and Cretaceous igneous
- rocks mainly granodiorite, quartz diorite and gabbro occur in the Westholme
-area bounded by Triassic volcanic rocks and interbedded quartzite, limestone

IR and graywacke of the Vancouver Group to the. south.

Quaternary deposits, maximum thickness of which is unknown, mantle bedrock

within and adjacent to the valleys of the Chemainus River, Whitehouse Creek
and Bonsall Creek (Figure 2). These deposits, consisting mainly of sand,

silt, clay, glacial till and gravel, are commonly found below an elevation of -

500 feet (llalstead, 1966). - Locally -in the Chemainus area the deposits may be
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extensive occupying areas between rock ridges (Figure 2). From oldest to ’
youngest the following Quaternary dep051ts (Halstead, 1966) are recognized in
.the Chemainus area: ' ' o

Ground Moraine Deposits A
Glacial-TFluvial Deposits J
Marine Deposits 7 : ' . ' , o -

Fluvial Deposits J Capilano Sediments o S
Valley Alluvium and Colluvium

Shore Decltaic and Fluvial Deposits

Vashon Drift

Upland Qwamp Deposits

A dcscrlptlon of these units from HdlSthd (1966) supplcmented with fJeld ob-
servations notcd October 27 are glven as follows:
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(unit 7).
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‘Unit 5: Ground Moraine Deposits

A stony glacial till dep051ted during the regimen of the 1ast major dice sheet
(Vashon ‘Stade) that occupied Vancouver Island is found adjacent to bedrock out-
crops mainly in the western and southern portions of the area. The till is

:commonly less than 20 feet thick and may contain some lenses of gravel and

s1lt.

Unit 6: Glacial-Fluvial Deposits

Hummocky kettled kame deposits of gravel with sand and till lenses occur in

‘a small area south and ncar the town of Chemainus. The deposits probably over-

lie glacial till (unit &) and may not be very thick. DVPOSICLOR occurred
during the wasting of the last major ice sheet. '

Unit 7: Marine Deposits'

Silt, clay, stony clay and till-like mixtures (7a) up to 75 feet in thlckness
occupy relatively extensive areas in the Chemainus area. Related’ deposits of
gravel, sand, silt in spits and bars (7b) and a stony, loamy and clayey marine

~ veneer (7c) commonly less then 5 feet thick may also occur. These deposits

are related to a transgressing sea which accompanied deglaciation of the area. - -

Very hard stony stratified clays up to 60 feet thick have been observed in

sections along the north side of the Chemainus River in Section 6, Ranges 6
and 7. .

Unit 8: Fluvial Deposits

‘Deltaic deposits of gravel and sand commonly terraced as well as floodplain

and channel deposits of gravel and sand occur adjacent to unit 6 near Che-
mainus. This material was deposited during a lowerlng of sea-level interval
that followed the marine transgression. :

Brown sand, pebbly sand and gravel which may be similar to unit 8, occurs in
Section 5, Range 5 north of Whitehorse Creek. The deposit however does not
appear extensive here and probably represents a thin cover over: stonv clay,.

Unit 9: Valley Alluvium and Colluvium

Boulders,'gravel,,Sand, silt, clay on terraces and as channel deposits, occur

‘along the Chemainus River in Sections 12, Ranges 3 and 4 and Section 9,



~

. Clay, silt and peat occur at. Chemainus Lake in Seutlons i4 and. 13 Range 3.
‘ These deposits are of minor 1mportance : :

L=

Ran P5. These materials are-of minor importance and may include patches of
unlts 8, 10, 11 and slump debris.

Unit 10: Shore Deltaic and Fluvial Deposits

Gravel, sand, silt and clay occur within the delta and floodplain of the lower
reaches of the Chemainus River. Gravel predominently comprised of cobbles
.occupies the channel of the river. Fine to medium-grained sands and silts
overlying gravel occur on the floodplain. ' Locally clay and peat deposits are
found in low areas on the floodplain. - : o

Unit 11: .Upland Swamp Deposits

Halstead (1966) also recognizes four additional units 1 to 4 whlch are older
than unit 5. These are exposed outside the Chemainus area shown in Figure 2.

. These include till, s$and and gravel outwash and sediments related to older

glacial and .interglacial episodes. These deposits may occur at depth in the
Chemainus area. ’

Groundwater Prospects

'On the basis of the geology the oroundwater potential appears to be most
favourable in the sand and gravel deposits of units 6, 8 and 10. These de-
posits are readily discernible at the ground surface and on air photooraphs
and their relative extent is sufficiently known. There may be some possi-
bilities of sand and gravel aquifers within the ground moraine deposits

(unit 5), but the location and extent of such aquifers may not be determined
without test drilling. Groundwater potential of fractures within the bedrock

- is considered poor in comparison to the more favourable prospects of the un-

consolidated deposits. Areally two favourable groundwater regions are there-
fore recognized, (a) the area immediately west of Chemainus. underlain by units
6 and 8 and, (b) the lower reaches of the Chemainus River underlain by unit 10.
These have been respectlvely designated the northern and southern prospects
-for convenience.

Well Inventory

Avallable well data including stratigraphic logs, water levels, well yiclds
and water chemistry were examined for the Chemainus area. Data for the nor-
thern and southern prospects are shown dlaglamatlcally in Flvurcs '3 and 4,
and are dlqcucscd below. -
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Northern Prospect

Data in the area of the northern prospect is limited to 4 shallow dug wells
varying from 5 to 14 feet deep in sand and gravel. Water levels are close to
the ground surface; two of the wells are flowing. Maximum yield of the wells
is not known and no-chemical analyses are available. In wells north and south
of the prospect, minimum drift thickness ranges from 152 to 72 feet respec-
tively with water levels at 138 and 20 feet below the surface.

The magnitude of groundwater recharge to the surficial sand and gravel de-
posits is not Known; but may include: (a) infiltration from Askew Creek and
the Chemainus Rlver, (b) direct infiltration from rainfall over the deposits,
(¢) southerly groundwater movement through intertill aqu1fers -within the
moraine to the north which may be contiguous with the surficial deposits,

(d) infiltration along the bedrock and moraine upland to the northeast with
shallow groundwater movement towards the east. : '

Groundwater discharge components may also be significant for example through,
(a) discharge into the Chemainus River, (b) discharge into Fuller Lake and,
(¢) discharge into Chemainus Bay. Theé above possibilities would have to be’
assessed through field checking of possible discharge areas, and geologic
conditions as well as additional well inventories to determine.whether re-.
charge to the-area is significant. B

Southern Prospect

Several wells both dug and drilled types have been completed w1th1n sand and
gravel deposits of the Chemainus River floodplain. Most of the wells are shl-
low, commonly 15 to 30 feet deep. Water levels are generally high, 3 to 14
feet below ground surface. Flowing wells occur along the toe of the moraine
upland to the south in Section 1, Range 6 and Section 4, Range 9 and north .
of the floodplain in Section 6, Ranae 7. The shallow sand and gravel deposits
. are commonly 15 to 20 feet thick overlying glacial till and may be overlain by

up to 12 feet of silt.  Well yields range from 5 to 180 gpm, with higher yields

reported for drilled and screened wells. Available water analyses (Table I)
indicate the groundwaters are low in total dissolved solids (46 to 96 mg/1),
low in hardness (24.5-56.0 mg/1), with variable indications of iron being pre-
sent.up to 3 mg/l. Samples from the deecper drilled wells 6 and 5 in Section .
4, Range 6 are higher in dissolved solids and iron content compared to the-
shallow dug wells. High field pH values of 10.0 obtained for wells 5 and 1
‘may be due to sampling from plumbing systems and not directly from the well.
Possibilities of groundwater recharge for the southern prospect are parti-
cularly favourable. Apart from direct rainfall, recharge from the Chemainus
River through the coarsé channcl depusits to similar gravels underlying the
floodplain may be occurring. Wells completed in the shallow gravels near the




river would probably induce recharge from the river. Deeper confined aquifers
may underlie the floodplain and these may receive recharge from downward
seepage through a confining layer from the overlying shallow aquifer and/or
recharge from upland areas south and west of the floodplain. In the eastern
portion of the prospect, bedrock outcrops occur in Sections 5 and 6, Range 7.
The occurrence of these outcrops probably has a restricting effect on east-
ward groundwater flow in the Chemainus valley. This restriction probably'
maintains high water level conditions west of the outcrops and may be in

‘part responsible for high yield wells observed in-Sections 5 and 4, Range 7.

Recommendations

On the basis of known hydrogeologic data, three areas that warrant test
drilling and designated A. B and C in order of priority, have been delineated.
© Areas A and B are located in the southern prospect while area C is in the
northern prospect.. Area A.(Fig. 4) is particularly favourable for developing ..
shallow wells near the Chemainus. River which would induce river recharge.

These wells however would be limited by the aquifer thickness and available
drawdown. Wells farther away from the river may be equally successful since.
the aquifer is relatively extensive and recharge possibilities exist..  Deeper .
. confined aquifers which would afford more available drawdown may also exist.
."Area B offers the same opportunities as Area’A except for the possibility *hat
-bedrock may be relatively close to the surface and the aquifers would be re-
stricted in width due to the narrowing of the valley. Area C (Fig. 3) is
essentially the full extent of the sand and gravel deposits. The area im-
mediately north of Fuller's Lake is recommended. Since there is some possi-.
bility of shallow groundwater contamination by septic tanks near the town '
of Chemainus, exploration northeast of Fuller's Lake is not recommended. A
field examination of the northern prospect 1s adv1sable before any dr1111n

is contemplated in this area. - :

Standard drilling and well construction methods using a cable-tool rig are °
recommended with completion of 8-inch minimum diameter test holes. Drilling
should be planned to determine the thickness of the surficial sands and gra-
vels. ~ At least one deep (100- to 200-foot) test hole should be completed to
~access the stratigraphic sequence and location of any confined aquifers for:
“each area considered. A well point system utilizing 2- to 3-inch diameter wells
. may be appropriate in developing the shallow aquifers. The only advantage of
this system would be to réduce drilling and well construction costs if several
wells were required. The wells could be driven or jetted into- place for example.
Present requirements of 300 Igpm with future requirements of an additional
600 gpm over the next 25 years, (pers.comm. S. Mould, October 1975), however,
suggest two or three standard wells could meet the demand. A collection well
may be another alternative, but costs of the structure may be prohibitive.




On the basis of a limited budget of $10 000 the f0110w1no tentative dr1111ng

' program is proposed:

1. Drill, case and pumptest one 8-inch diameter testwell in Area A in the
' follow1ng manner;

' (a) drill to the base of the shallow sand and gravel aqulfer, i.e.,
30 to 40 feet; :

(b) install a five-foot screen, develop and pumptest the aqu1fer for
: 12 hours.

If the results are favourable, remove the screen and install a longer
length of screen to utiiize the aquifev.  Aunother pumptest, for 24 Lours,
would then be completed. If initial testing is unfavourable A second
“testhole should be completed in the same manner above .at some distance
from the first hole. . Should both shallow testholes prove unfavourable,
one of the holes should be deepened in search of underlying aquifers
which could provide more available drawdown. Any favourable aquifers
encountered should be screened and pumptested and the results compared
with ‘those of the ‘upper aquifer. :

2. A third testhole should be completed as an observation well in the shallow
aquifer and/or in-a deeper aquifer funds permitting. This well could be
cased and screened with plastic materials.

Estimated costs of the above program are as follows:

A. Well tested initially and completed in upper aquifer‘ ‘

(i) Drilling and. Case well, 40 feet,. 1nsta11 test o
screen and 12-hour pumptest | $ 3,100.00 .

'(ii) Redrill 5 feet, add screen, pumptest for o
24 hours | | ,_ . $ 2,900.00 .

B. Well completed in upper ﬂquifer as an ohservation well

(1) Drllllng and case well 40 feet, 1nstall plastlc :
screen, develop . o 1,800.00

C. Well completed in lower aquifer

(1) Decpen shallow testhole to 100 feet, install A -
. test screen, 12- hour pumptest - . - 4,000.00



e
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. ('ii): Redrill 5 feet, add screen, pumptest for

24 hours | $ 2,900.00
(iii) Less cost of shallow well ccmpletlon, _ - :
screens etc . : o - 2,900.00
"Total . $l12700.00
References
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Table I. Chemicél ahalyses of_water'samples, Chemainus Area. . : , ,
el . Field Field Field Laborafof& ‘Na+ K- Ca2+ Mg2+ Cl- 804?' Hardness Reactive ~Filterable -épecific* » |
. Site ‘Location Analysist pH- Iron Analysist : - o as,CaCO3 Silica Residue - Conducté”ity

8.0 1.1 2.5 <5.0 2.5 - 48 .65
0 10.5 1.55 5.4 5.6 32,6 9.7 66 89

o
[#3}

‘Holman Well 2 S.5,R6 75/10/27 6.5 1.4 75/10/20. 2.8

o
[{a}

Well 2 ° s.4,6 73/12/13 5.5 0 74/01/07 3.6
kel 3 S.4,R6  73/12/13 6.5 0 . gaj01/07 2.7 0.3 7.9 117 3.6 <5.0 24.5 8.8 16 68

Wells ) S.4.R6 75/10/21 10.0 0.3 75/10/29 2.8 0.3 8.3 L1 21 5.3 253 T 48 68

: Well 5 - . 5.4,R6 - 73/12/13 6.0 0 © 7a/01/14 4.7 1.5 14.0 2.3 5.5 9.7 - 44.4. 6.7 98 - 124
wewl 4 . S.4,Re 73/12/13 6.0 o5 740114 2.9 0.3, 8.9 1.27 5.8 <5.0 275 g0 56 T

.lfwé11165{ﬁV j:ss;4;R6~;‘73/12/13'; 7.0 3.0 74/01/07 5.9 0.7 17.0 3.3 5.3 <5.0 56.0 .~ ~22.1 96 L 1

el11 . s:4Rs 78/10/27 100 0.3 75/10/29 2.6 0.2 6 0.97 1.9 <5.0 25.0  ° e g

:'Whitehofgef“t{f L - : } . B . _ N S
Creek f'f,_ﬁ}”'S.S,Rﬁ-»l73/12/13 7.0 0 74/01/14 3.0 0.7 7.7 1.33 4.2 6.1 24.7 7.3 60 . 68

e micronnog/en. at 25°C

: f{if;fépc#;edfiﬁ mg[l except pH

?
. . .

. U Y # ansm i mbasmeriten -t o S -

O

P . 3



