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INTRODUCTION

Since July 1980, the Ministry of Agriculture in conjunction with the
Agricultural Land Commission have been involved in a detailed assessment of
the agricultural capability of the east coast of Vancouver Island. An
analysis of the hydrological data was identified as an important requirement
in the above assessment with groundwater being a major component.

This report, accompanying maps and cross sections provides a discussioﬁ
and analysis of developed and potential aquifers, for the areas between
Qualicum River and Union Bay, based on presently available groundwater and
geologic data. The map sheets which cover the study area include 92F.037,

046, 047 and 056 (1:20,000 scale). These map sheets are identified as
Figures 1, 2, 3 and 4.

The hydrogeological information, thematically presented on the map
sheets and cross-sections are based on the tabulated data from over 180
water well records, water well 1location maps (both on file with the
Groundwater Section, Ministry of Environment) and published surficial
geology maps and reports (Fyles, 1963; Muller and Atchison, 1971).

Tabulated data from water well records (e.g., aquifer characteristics,
depth to bedrock, etc.) and coal exploration test holes (depth to bedrock,
thickness of overburden, etc.) were transferred to water well location maps
which were used as a working base. Surficial geology units and glacial
features (e.g., abandoned channels) which were considered hydrogeologically
significant in terms of groundwater potential were transferred to these

same maps. A synthesis of this data was then transferred to the final
1:20,000 scale base maps.

PHYSIOGRAPHY

The three major geomorphic features of the study area are the result of
structural, erosional and depositional processes. These features are the
eastern féce of the Insular Mountain Belt with elevations to 500 metres; an
undulating coastal 1lowland, rising from sea level to approximately 200
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metres and averaging 6 kilometers wide; and a 300 metre high bench located
between Chef and Waterloo Creeks separating the lowlands from the adjacent
mountains. '

BEDROCK GEOLOGY

According to Muller (1977), Vancouver Island is the main component of
the Insular Belt, the westernmost major tectonic subdivision of the Canadian
Cordillera. The study area contains Paleozoic rocks (a limestone formation
of the Sicker Group), Lower Mesozoic rocks {(a volcanic formation of the
Vancouver Group) and Upper Mesozoic rocks consisting of qyc1ica1 upward
fining sequences of conglomerate, sandstone, shale and coal of non-marine or
near deltaic origin, suceeded by marine sandstone, shale or thin bedded and
graded shale-siltstone sequences from the Nanaimo Group (Muller, 1977). The
coastal lowlands are principally underlain by the Nanaimo Group.

UNCOMSOLIDATED DEPOSITS

Most of the unconsolidated materials found in the study area may be
attributed to the regimen and wasting of glacial ice during the Late
Pleistocene. Though some of the unconsolidated deposits are the result of
older glacial (Dashwood Drift) and interglacial (Mapleguard and Cowichan
Head Sediments) activity, the majority of the deposited sediments are from
the Fraser Glaciation. The Fraser Glaciation probably represents the same
geologic-climatic time period as the Classical Late Wisconsin Glaciation of
the mid-continent region (Alley and Chatwin, 1979). Fyles (1963) has mapped
the unconsolidated sediments at surface within the study area at a scale of
1:63,360.

A stratigraphic framework of unconsolidated sediments and a chronology
of Late Pleistocene environments in the study area, is shown in Figure 5.
The thickness and vertical variation of the unconsolidated sediments within
the study area is shown by cross sections in Figures 6, 7, 8, and 9.
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YEARS BEFORE

PRESENT CLIMATIC UNITS GEOLOGIC UNITS ENVIRONMENT STRATIGRAPHY
{Not to Scale)
Present -
SALISH Gravel, sand, silt, clay, peat; alluvial
5,000 - HOLOCENE FLUVIAL fan deposits; blocks and rubble; peat and
SEDIMENTS muck
10,000 - ’ e T e
'_,-f‘ L.e=" CAPILANO | _.--- MARINE MND| . _ceeeme” stit, clay, stony clay,
-+ i SEDIMENTS 1~ GLACIO- - sandy gravel generally underlain
MARINE by clay; stony gravel, stony loam
GLACIO-LACUSTRINE |Sand and gravel, laminated silty and clay
15,000 - VASHON GLACIO-FLUVIAL Gravel, sand and silty forming fce-contact
FRASER DRIFT deltas
GLACIAL Grey til1, sand to clayey texture
GLACIATION
20,000 - 4 QUADRA AGLACIO-FLUVIAL 4Sand, gravel and siit L
'/I SAND S, ,.' ’I'
'l I" ’," "”’
25,000 - S o o e
g ;, K "J,
FLUYIAL [Si1t, gravel, sand, peat, peaty sotl,
30,000 - OLYMPIA COWICHAN ESTURINE and driftwood
NON-GLACIAL HEAD
INTERNAL FORMAT 1 ON MARINE Clay, stony clay, silt containing marine
shells, local basal laminated clay and
silt
60,000 -
SALMON DASHWOOD GLACIO-MARINE
SPRINGS DRIFT GLACIAL Grey ti11, silty to sandy texture contains
GLACIATION silty and gravel lenses
---------------- ----_--_-----—-------—---—-----—q---_-;----—--------~----------------—-4
? -
PUYALLUP MAPLEGUARD FLUVIAL Sand, silt, minor clay and gravel
NON-GLACIAL SEDIMENTS LACUSTRINE
INTERYAL
Figure 5. CLIMATIC GEOLOGIC UNITS, STRATIGRAPHY AND LATE PLEISTOCENE ENVIRONMENTS OF THE STUDY AREA

after Clague (1981, 1977 & 1976) Aliey & Chatwin (1979},

Armstrong et 31 (1965) 4 Halstead (1966)
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GROUNDWATER POTENTIAL

Bedrock

Groundwater within the bedrock can be found in fractures, along
bedding plane partings, in the inter-flow zones of lava, in the inter-
granular openings in the rock, and in the case of limestone, in the
channels formed by the dissolution of the rock by water. Water wells
drilled on Vancouver Island, indicate fractures, bedding plane partings

and solution channels are probably the main sources of groundwater from:
the bedrock. b

The possibility of obtaining adequate supplies of groundwater for
irrigation purposes from these sources are generally considered to be
poor. Only 4 of 10 water well logs reporting wells completed in bedrock

provided yields. These yields were sufficient only for domestic
purposes. "

Examples of bedrock aquifers capable of yielding sufficient supplies of
groundwater for dirrigation purposes can be found in the Mil1l1 Bay and
Saanich regions of southern Vancouver Island where well yields up to
16 L/s have been obtained. It is not known if comparable high yielding
bedrock aquifers exist in the study area. To identify such aquifers would
require detailed geologic mapping, aerial photograph analysis, and
possibly geophysical investigations, as well as test drilling. These
procedures can be both time-consuming and expensive.

Unconsolidated Deposits

Most of the groundwater used on Vancouver Island comes from
unconsolidated deposits which receive water from infiltration of either
precipitation or surface water sources. The amount of water obtainable
from these materials, depends on the permeability of the aquifer material,

the thickness and extent of the aquifer, the rate of aquifer recharge and
on well construction.
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The unconsolidated deposits which are hydrogeologically significant in
ferms of aroundwater potential for irrigation purposes are primarily
comprised of sand and/or gravel. The deposits which fall into this
category are listed and discussed below:

1) The shore, deltaic, fluvial and alluvial deposits of the Salish
Sediments. These deposits range up to 10 metres 1in thickness.
Thickness of any sand and/or gravel deposits 0.5 metres or greater are
considered significant in terms of groundwater potential. The primary

target for groundwater exploration would be the fluvial deposits near
present day stream channels and deltas. ‘

2) Terraced fluvial deposits which include deltaic, channel, floodplain
and alluvial fan deposits along with some marine and/or glacin-marine
deposits of the Capilano Sediments. These deposits are related to
former sea, river and lake levels significantly higher or lower
(*6 metres) than the present levels (Fyles, 1963). These deposits
range up to 20 metres in thickness and 1800 metres across. The deltaic
terraces would be primary target areas for groundwater exploration.

3) The glaciofluvial deposits which include hummocky knob and kettle,
ridged, esker, terrace and pitted terrace, kame terrace, kame delta and
ice contact alluvial fan deposits of the Vashon Drift. These deposits
are often found resting upon the ground moraine of the Vashon Drift.
Usually located within a couple of miles of the mountain slopes, these
deposits may range up to 1.5 kilometers wide and 5.5 kilometers long.
One ice-contact delta, known as the Spider Lake Terrace (Fyles, 1963),
covers approximately 10 square kilometers and 1locally may exceed
15 metres in thickness. The kame terraces and kame deltas would be
primary target areas for groundwater exploration.

Lenses of sand and/or gravel are associated with the ground moraine
deposits of the Vashon Drift. Though these lenses are potential
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aquifers their location and viability must be confirmed by drilling,
which can be both expensive and time consuming.

The glaciofluvial deposits of the Quadra Sediments (Fyles, 1963) known
as the Quadra Sand (Clague, 1977). The groundwater potential of this
geologic unit merits an expanded understanding of its distribution and
origin.

Quadra Sand is found throughout much of the southern portion of the
study area, usually below the 100 metre elevation level. Comprised
predominantly of sand with minor silt and gravel these deposits
locally exceed 75 metres in thickness. Overlain by glacial sediments
(mainly till1) of the Fraser Glaciation and underlain by sediments of
the Olympia Interglacial period the current theory on the origin of
Quadra Sand is summarized by Clague (1977) below:

"The sand was deposited, in part, as distal outwash aprons at
successive positions in front of and perhaps along the margins of
glaciers moving from the Coast Mountains into the Georgia
Depression and Puget Lowland during Late Wisconsin time. After
deposition at a site, but before burial by ice, the sand was
dissected by meltwater and the eroded detritus was transported
farther down the basin to sites where aggradation continued."

The inferred distribution of Quadra Sand is shown in Figure 10. The
extensiveness of these deposits, their thickness and locally proven
yields of 6 L/s make the Quadra Sand a primary target for groundwater
exploration.
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A gravel and sand deposit found beneath glacial drift of the Fraser
Glaciation but whose relationship to Quadra Sand is unknown. - Found in
the northern portion of the study area, thicknesses of 75 metres have
been observed (Fyles, 1963). The most extensive of these deposits are
located between Rosewall and Cowie Creek. One borehole between
Waterloo and Rosewall Creeks showed 134 metres of predominantly sand
and gravelly materials. Though there is a lack of groundwater data
for this geologic unit the composition, areal extent and thickness of
this  deposit make it a primary target area for groundwater
exploration.
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6) Sandy deposits (fluvial?) from the Mapleguard Sediments. The
Mapleguard sediments are found underlying Dashwood Drift which under-
lies Olympia interglacial sediments. One twenty metre thick exposure
of Mapleguard Sediments revealed a 3.5 metre thick bed of sand
(Fyles, .1963). Under the proper conditions these deposits could form
a viable aquifer. The location of Mapleguard Sediments, however, are
known to exist only (at present) in a few localities.

The following is a summary of groundwater data from water well records in

the study area. Many of these wells probably were completed in one or more
of the deposits just described.

Forty-seven water well records show thickness of unconsolidated materials
ranging from O to 146 metres and averaging 20 metres. Sixty-eight coal
exploration testholes show thickness of unconsolidated material, ranging
from 0 to 93 metres and averaging 14 metres. The water wells were generally
lTocated below 100 metres in elevation in thicker unconsolidated materials
than the coal exploration test holes which were located on the hillsides at

an average elevation of 219 metres in generally thinner unconsolidated
materials.

Eighty-five water well records which showed wells completed in sand and/or
gravel, ranged in depth from 1 to 147 metres and averaged 10 metres. The
apparent depth to the top of a sand and/or gravel aquifer, based on 31 water
well records, ranged from 1 to 81 metres with 11 being the average. By
removing the two well logs which showed the two deepest aquifers, the depth

to the top of a sand and/or gravel aquifer ranged from 1 to 26 metres with 7
being the average. '

Thirty-two water well records showed apparent aquifer thicknesses ranging
from 0.3 to 18 metres with about 4 metres being the average. Twenty-one
well records show well yields that are reported to range from less than
0.1 L/s to greater than 25 L/s with about 5 L/s being the average. Five
litres per second is significant when considering irrigation requirements.



- 13 -

The following is a description and the limitations of each component shown
on the 1:20,000 scale base maps.

Available data from other hydrogeological studies show yields up to
38 L/s have been obtained. A study by Zubel (1979) indicated seven
river/stream (Qualicum, Chef, McNaughton, Rosewall, Waterloo and Tsable)
basins containing aquifers with the potential of supplying over 32 L/s of
water to one or more potential wells. This study also identified 7 test
drill sites adjacent to various stream channels. Other test drill sites
probably exist elsewhere away from stream channels. The few 24 hour pump
tests available on file showed specific capacity ratings up to 60 L/s/metre
of drawdown. These ratings are sfgnificant in terms of groundwater
potential.

EXTENT OF DEVELOPED AND POTENTIAL AQUIFERS

r———svsssy AREA A: Area A outlines the surficial extent of
. unconsolidated deposits primarily comprised of
oo e] sand and/or gravels. Area A outlines areas where
Y °e there is a high probability of locating water-
0800 3 00 2,221 bearing sand and/or gravel aquifers but does not
AN imply the existence of water-bearing sand and/or
gravel aqdifers. In some areas for example the sand and gravel deposits may
be very thin and dry throughout their entire thickness.

Area A outlines potential unconfined aquifers at surface, it does not show
distribution at depth. This is especially relevant to the Quadra Sand and
possibly to some pre-Fraser Glaciation unconsolidated sediments
(e.qg., Mapleguard sediments) which may underlie younger deposits (marine
clays for example) in the region.

The surficial geology units which make up Area A were transferred first from
1:63,360 scale mapping to 1:12,000 scale water well location maps, and then
to 1:20,000 scale cadastral maps. Minor boundary errors may exist therefore
on the larger scale mapping.
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AREA B: Area B outlines regions where sand
and/or gravel aquifers (greater than 0.5 metres
in thickness) have been identified at depth based
on water well lithology records. These aquifers
may be either confined or unconfined.
Figure 6 graphically shows water wells
X29 Y6 #2 and X29 Y7 #3 constructed in a confined aquifer and water wells
FH#5, FH#1, FH#6 and FH#3 constructed in an unconfined aquifer. Water well

X29 Y6 #2 also happens to be a flowing artesian well.

++++++++++
++++++++++
++++++++++
++++++++++
++++++++++
++++++++++
B R R
++++++++ o+
++++++++++
++++++++++
++++++++++1
4+t F 4
+++++++ 4+ o+
+++++++ A+
++++++++++
++++++++++
+ttt 4+ttt

The boundaries of Area B were arbitrarily set at a 100 metre radius from a
data point (water well) which identified a sand and/or gravel aquifer
greater than 0.5 metres in thickness. Where two wells, located within 400
metres of each other, show similar lithologies and the geomorphology of the
area was homogeneous, Area B was extended between the two wells.

e e AREA C: Area C outlines areas where the
é&iﬂt;ﬂté;ﬁ%;f&iﬂt%ﬁf&;ﬂ unconsolidated deposits at surface (predominantly
P tints, silts and/or clays) are  generally
EEE;;E#;;E;;E?;SE;;E?;SQ unsuitable as aquifer materials due to their low
;ﬂﬁ%;ﬂﬁ&i;ftﬁ;jg&ﬁ;jﬁ% permeability. However, suitable aquifer

materials may and do exist at depth as evidenced
in many regions of Area C where site specific data are available. The
geologic cross-sections in Figures 6, 7, and~-8 graphically display this
geologic situation. Where ground moraine deposits have been mapped in Area
C, locally there may be sand and/or gravel deposits found at surface or in
lenses at depth. Also, older geologic units (e.g., Quadra Sand) that are
significant aquifers may be overlain by the marine and moraine deposits

found in Area C. Productive aquifers may be found in these older geologic
units. ’

The boundaries of Area C were also transferred from Fyles (1963) surficial

geology maps (1:63,360 scale). Minor boundary errors therefore may exist on
the larger scale mapping.
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AREA D: Area D was identified where bedrock is

located at or near ground surface and/or where
well 1logs indicate bedrock aquifers. The
boundaries for Area D were also arbitrarily set
at 100 metre radius from a data point (e.g.,
bedrock well or rock outcrop). This distance was

extended to 400 metres between data points if water well 1ithology and the
surface morphology so warranted.

WATER QUALITY

Water wells where yields greater than 3 L/s have
been reported. Where these wells are found in
Area B these areas show the highest potential for
obtaining groundwater supplies to meet-irrigation
requirements.

Water wells where yields between 1 and 3 L/s are
reported. These areas also show high potential
for obtaining irrigation supplies of ground-
water.

Abandoned channel or meltwater channel. A
glacial feature which may be a target area for
groundwater exploration. Significant deposits of
sand and/or gravel may be associated with ‘these
features in some instances.

Water quality based on 6 1laboratory analyses of groundwaters from

unconsolidated aquifers is favourable for irrigation purposes. These 6

.analyses show groundwaters are either the calcium bicarbonate type or the

calcium-magnesium bicarbonate type based on equivalents per million (epm)

percentages.

Six analyses is very sparse for so large an area. More

analyses (from wells completed in both unconsolidated materials and bedrock)
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would provide a more complete understanding of natural water quality within
the study area.

Two of the characteristics of an irrigation water that appear to be the
most important in determining its quality are the total concentrations of

soluble salts and the relative proportion of sodium to other cations
(Richards, 1969). '

The total concentrations of soluble salts can be expressed in terms of
its electrical conddctivity is often measured in micromhos/cm at 25°C. The
higher the concentration of soluble salts and minerals the higher the
conductivity. High salt concentrations in irrigation water can result in
saline conditions even where drainage is satisfactory. The electrical
conductivity of the 6 samples was reported in 3 of the samples and
calculated in the other 3. The calculation was done by dividing the Total
Dissolved Solids (TDS) readings by 0.7. The electrical conductivity values
ranged from 51 to 183 micromhos/cm. Conductivity readings of irrigation
water less than 250 micromhos/cm are considered to be low-saline waters.
According to Richards (1969), these waters can be used for irrigation with
most crops with little likelihood that soil salinity will develop. Some
leaching is required, but this occurs under normal irrigation practices
except in soils of extremely low permeability.

The relative proportion of sodium to other cations (usually calcium and
magnesium) in groundwaters may make some waters undesirable for some crops.
This relationship is usually expressed as the sodium absorption ratio (SAR)
where SAR = Nat*/ +/(Catt + Mgtt)/2 and can be used for identifying the
suitability of groundwaters for irrigation purposes. The formula applies
where all concentrations are expressed in epm. Applying the SAR formula to
the six lab analyses revealed the sodium hazard level as being low to very
low from the groundwaters of these unconsolidated aquifers. Bedrock
aquifers, however, may contain higher levels of sodium relative to calcium
and magnesium as was the case reported in one coastal bedrock well just
south of the study area. '
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Another important characteristic of irrigation waters are the concen-
,tratidns of boron and other elements that may be toxic. The 6 lab analysis
did not test for boron but the low Total Dissolved Solids (TDS) determina-

tiqns (ranging from 50 to 128 mg/L)} indicate probable low concentrations of
most chemical constituents.

Brackish waters were only found in one coastal bedrock well in the
study area. This well was partly backfilled and a freshwater zone closer to
the ground surface was utilized.

CONCLUSIONS

On a regional basis, there is potential for locating groundwater
supplies capable of meeting irrigation requirements in the coastal plain
region of the study area. The largest groundwater reserves in the area are
contained in recent alluvial deposits, terraced fluvial and deltaic
deposits, and in Quadra and other sediments beneath Vashon Drift.

Though there is a paucity of well log information available in the
study area, suitable geologic deposits indicate the potential availability
of groundwater for irrigation purposes. Surficial geology maps indicate the
extensive deposits of sand and/or gravel found at surface. Geologic cross-
sections show substantial thicknesses of potential aquifer deposits. An
abnormally high base flow in Nile Creek (pers. comm. J.S. Madison, Ministry
of Environment, 1984) and substantial contributions to the flow of Qualicum
River, Chef Creek, Waterloo Creek, Wilfred Creek and others (Fyles, 1963)
during the period of summer drought also point to groundwater's role as a
major fresh water supply source.

This report is regional in scope and identifies areas which have the
potential to supply irrigation water. It does not provide a quantitative
assessment of water availability for a site specific location. To provide
such an assessment, more accurate delineation of aquifer boundaries and
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estimation of groundwater recharge, movement, aquifer parameters
withdrawal rates would be required on a site specific basis.

and



- 19 -

REFERENCES

Alley, N.F. and Chatwin, S.C. 1979. Late Pleistocene History and
Geomorphology, Southwestern Vancouver Island, British Columbia.
Canadian Journal of Earth Sciences, Vol. 16, No. 9, pp. 1645-1657.

Armstrong, J.E., Crandell, D.R., Easterbrook, D.J. and Noble, J.B. 1965.
Late Pleistocene Stratigraphy and Chronology in Southwestern British
Columbia and Northwestern Washington. Geological Society of America,
Bulletin, Vol. 76, pp. 321-330.

Clague, J.J. 1976. Quadra Sands and its Relation to the Late Wisconsin
Glaciation of Southwestern British Columbia. Geological Survey of
Canada, Canadian Journal of Earth Sciences, Vol. 13, pp. 803-815.

Clague, J.J. 1977. Quadra Sands: A Study of the Late Pleistocene Geology
and Geomorphic History of Coastal Southwest British Columbia.
Geological Survey of Canada, Paper 77-17, Ottawa, 24 p.

Clague, J.J. 1981. Late Quaternary Geology and Geochronology of British
Columbia. Part 2: Summary and Discussion of Radiocarbon-Dated

Quaternary History. Geological Survey of Canada, Paper 80-35, Ottawa,
41 p.

Fyles, J.G. 1963. Surficial Geology of Horne Lake and Parksville Map

Areas, Vancouver Island, British Columbia, 92 F/7, 92 F/8. Geological
Survey of Canada, Memoir 318, Ottawa, 142 p.

Ha]stead, E.C. 1966. Surficial Geology of Duncan and Shawnigan Map Areas,
B.C. Geological Survey of Canada, Paper 65-24, 3 p.

Muller, J.E. and Atchison, M.E. 1971. Geology, History and Potential of
Vancouver Island Coal Deposits. Geological Survey of Canada,
Paper 70-53, 50 p.



- 20 -

Muller, J.E. 1977. Geology of Vancouver Island, Marginal Notes. 3
sheets. Open File report 463, Geological Survey of Canada.

Richards, L.A. (Editor). 1969. Diagnosis and Improvement of Saline and
Alkali Soils. United States Salinity Laboratory Staff, Agricultural

Handbook No. 60, United States Department of Agriculture, Washington,
160 p.

Zubel, M.Z. 1979. Proposed Vancouver Island Fish Hatchery - Water Supply.
B.C. Government, Ministry of Environment, Water Management Branch,
Groundwater Section, N.T.S. File 92 F/#6. "



—

-

[

|

124°48° 00"
49°24'00"ﬂ

5472000

5468000

92F .0386

5464000

372000

)
=

’
~
- ¥

Z.
E
e
A

<

OO:UQO
0090

-
NS
2

.

\
A

Y

”,

,\
A4
LY P TV

aialinsiin alie siin i ol mlin ol ol afie aline
-+ + 4+ ++ + o+ + ]
=+ A+

I N N NN

MINISTRY OF ENVIRONMENT
Water Management Branch

Potential unconsolidated unconfined aquifers (predominantly sands and graveis) based on surficial
geology maps (Fyles, 1963).

Areas where sand and/or gravel aquifers have been identified at depth based on wall log lithology.
These aquifers may be either confined or unconfined.

Arsas where the surficial unconsolidated deposits (predominantly tills, silts and clays) are
unsuitable as aquifers, However, suitable aquifer materials may exist at depth.

Areas where the possibility of obtaininag adequate supplies of groundwater for irrigation purposes
are poor. 1hese are areas where bedrock is located at or near ground surtface and/or where weil
logs indicate bedrock aquiters,

Well with a reported estimated vield of greater than 3 titres per second.
#4211 with a reported estimated vie!d of Detwsern | 2nd 3 'itras per second.

Abandoned channel. Fluvial or gtaciofluvial deposits having groundwater potential mav be associat-
ed with these features,

Limit of surticial geology mepping.

Ronneseth, November, 1984,

45°18' 007

124°48°

. 234

IR RS

372000

~f~
SIS
A SV NN YR

EX A LA e
\ ~

380000

171y

PSRN >
N
,:\l,\\\

380000

A
AN~

‘z
Ny

~
z

-

Ny~
SR L 0N,

INBEHY A ’ 7N
-\t l-l_\-’r‘s‘il/\

-

RV Pra AT

CARA,
I\" st
7

XS

:
o’
Ty~
b )
NYyw g\ L
Ve

AN -

vz
rd l\
> \v,

o

°
o 0% 0% 0°%0
o ® 00 S oo oo 9

o°b°n o
o
6 500

1
e
WA
~i ;0

4
PITRAS)

7.

NS A

~fNe

)

vt

x

[EAIWARY

o
°

124°36°G0"

cgonwoug‘&f)gao::‘ 5 ; ~-+49°24' 00"
-] o o o o
o

o

5472000

" 5468000

NS
YA \
LI TR

Lo YA

 OCAYRX

x

4243334

e 2y
0.3,

- EANY)
Ve MIN NI, =N
13T~

ESRA Ay
Jiay

Ry
\

I3
5464000

VA

j= \,\\\

Nerfalfe i

LA 514
PY)

—~+49°:18' 05"
124°36° GG"

t

PROVINCE OF
BritisH CoLumBIA

MAPPING CONTROL: FEDERAL GOV'T.
DRTUM OF ELEVATIONS:
RIR PHOTOGRAPHY :
DRATE OF PHOTOGRAPHY:

MINISTRY OF
ENVIRONMENT

BRASE COMPLETED: 0Is7. LOT & TP. SEC.

BASE SOURCE: PHOTOGRAMMETRIC SUBDIVISION LOT —_— SURVEYED CONTROL
REVISION DRTE: BENCH MARK
LARTEST PLAN No .: ) RIR PHOTO CENTRE
LAND DISTRICTS: ALBERNI. CAMERON & NEWCASTLE SURVEYED LOT TIE

TRIANGULATION STATION WiTH ELEVRTION
POINT WITH ELEVATION

CONTOURS & ELEVRTION ROUGH — —

DEPRESSION

SCALE : 1:20000

PLANIMETRIC

SEE INDEX 92F PROJECT NO. 81-023?46

WOODED AREA SCRUB < "5 ON POLE ——@—
TREED SWAMP )

ORCHARD  3REH

CULTIVARTED

0 200 400 600  8OC 214920
s CADASTRAL
CONTOUR INTERVAL METRES

g2F .037

SHORELINE RS AT DATE OF PHOTOGRAPHY LAND TITLE DIST.: VICTORIAR




e L] . - : ,, ¥ 2 - ‘ - - - )
e 125° 00700 : 360000 92F .056
49°30'00 : : . . S S - e i 00 ve— o 368000
i i N R R ] . ] . X K N - - = N 3 o= 0T~ TO i~ - .
) Y , ; . . . +_- - - == + - - - - - - °oF-a°o 50 o °°°°°°°c,99uy ;
ca
®o,0%0
y . g . ¢ - . 3 . - - = Yo, 0 ono°o°o°o %0 oo o ° o_,0% _0°%0 - -
P o 60 g 00 g 00 g PO o o o o 5 - <o ¢ ¢ e" o °"9° A 1o \ 9o 5484000
: o ° ° 0,0
[o— co
5484000
-
f
, .
-
[ L)
--memmm -
- e o o [y e
ikl Bty Ay il
ST ) : . . T L - AN B . - . . o AN e
- e : . : S : - ' P
)
i
umblewater
/)
eadow
: . - 32 N O\EBHERET
) . . . o N . " - - : e
i = . - Y bgl RN
| . E ' . i 2
PR %3] \\'\\l\;”‘—
\_’,:‘,'/
. N . /
. A . : ‘ - N - 1 . ) VA ’\ [prSariiaiiaiii,
r ; . ™ Y S5 WY T : : \ Y : \ i X S A, A
- - R . : . ; - i \ - -54’ - e
. : p . : ! . N a.:ﬂ_
5480000
. \ 5480000 ¢+ » - N . o f . - X7 . ol / - o . ) . 0 f P SRV ~
i = R N ) , p ; . y —~ S L IS INVTINN T
. . : - ; N, = \—\/‘>’~\ -
) VAT
)
-
R
2 A :
o [ «
N e
~ .
o] &
NN T
S~ (O
:‘(\‘\’/'\'l\/ﬁ\(\‘\’/\ P
/I\‘/\":"—\/’ ! 7
J,:xi\,/‘f/ \,\_(
~1- ‘,\I/\ <
(ﬁ"-(//\ (l,‘l ~rd
/’/\f?‘z‘,’\'[\’::f‘ilf/ v
PATASA TRIARSE DN
i ANV RS R AR,
! PALOSAVN DA DAL
) TG S<o
/ oV
i\ RESIEA NS P 4
ARSI [
\ .\ -\‘ll/\/_.
\ AP
j
/

7 = e N TN i AT A e R L e TR SO P R S B R PR AT s B BRI DA S GRS . . . i B i Z AFTR - (4 LA ) - _- - / - ' 4 7 e
T ' F d - T, - PR i - I\\ v Jﬁ o l—\l\
- N » ~ -
l IS Y ENV' NMEN hE : - ’ ’ ‘ [ "\,‘i\ SN Y7o ! ' . - . ——c — - /l sk
- B i J H ~ ~ "'\ N " - M
{ : / . ’ ! AR SO AN S ALY ’\ A S \
. - y ) 7 . NG \ "N ~ \\’ B 4 (NAReV] ' 2
Water Managen ient Branc ~ | PO 4 AN SIS SRR
/ [ ! - 7 RS WAY 1"\"\‘\"\"\\
. . \ / " 7 N ;
Y

/.

v

Potential unconsolidated unconfined aquifers (predominantly sands and_gravels) based on surficial
geoloay maps (Fyles, 1963).

-~ ++ T FF+rT - ++
H+++++++++++ H Areas where sand and/or aravel aquifers have been identified at depth based on well log lithology.

H-++4+++++++++ H These aquifers may be either confined or unconfined.
o e e e - - e L

Areas where the surficial unconsolidated deposits (predominantly tills, silts and clays) are
unsuitable as aquifers. However, suitable aquifer materials may exist at depth,

547600C

Areas where the possibitity of obtainina adequate suppiies of groundwater for irrigation purposes
are poor. These are areas where pedrock is located at or near ground surface ang/or where well
loas indicate bedrock aquifers.

5476000
Well with a reportad estimated vield of areater than 3 litres per second.

Well with a reported estimated yvield of between 1 and 3 litres per second.

Abandoned channel. Ffluvial or glaciofiuvial deposits havina groundwater potential may be associat-
ed with these features.

Limit of surficial geology mapping.

Ronneseth, November, 1984,

4g°24'00"_L,,w... e e - . L . ’ l _ o . ; 2 \ '&l;‘_.._i;__“_l L ) . ,‘ e . . , : i X 54*\_:21623;7\ 1A ‘ - i ) ¥, s : , - : R 1 o ‘
: g o4 00

°00° 356000 : 360000 - -
125°00° 00 } 364000 368000 PO S

MAPPING CONTROL: FEDERAL GOV 'T. BASE COMPLETED: _ DIST. LOT & TP. SEC. TRIANGULATION STATION WITH ELEVATION A BUILDING o ROADS PAVED —._ ==  GRAVEL == —— -
PROVINCE OF MINISTRY OF DATUM OF ELEVATIONS: GEODETIC BASE SOURCE: PHOTOGRAMMETRIC SUBDIVISION LOT ———— SURVEYED CONTROL POINT WITH ELEVATION ® CONTOURS & ELEVATION —800=— ‘ ROUGH — ——  TRAIL ———— PLANIMETRIC SEE INDEX 92F PRoJECT No. 81-023P -C
BRITISH COLUNBIA Ny RONMENT AIR PHOTOGRAPHY: B.C. & FEDERAL REVISION DATE: BENCH MARK — APPROX. CONTOUR - — DEPRESSION <> RATLWAY —_+ 200 0 200 400 600 80O NEG. No. 214815 e
- NVLRU ORTE OF PHOTOGRAPHY: 1976-81 LATEST PLAN No.: AIR PHOTO CENTRE- o WOODED AREA ) SCRUB 8> POWER LINE ON POLE —@— ON TOWER —{J— cuatoch e & ke g
U.T.M. GRID: ZONE 10 (1975) LAND DISTRICTS: NANAIMO & NEWCASTLE SURVEYED LOT TIE. > SWAMP <> TREED SWAMP £ FENCE — METRES CADASTRAL 9 2 F O 4 6
SHORELINE AS AT DATE OF PHOTOGRAPHY  LAND TITLE DIST.: VICTORIA CULTIVATED CCuLT ORCHARD " GREH FLUME — (e CONTOUR INTERVAL ., METRES DIGITAL : .




-—

—

- —

=

[

e

SN

-

. s, i - e Py
- , ‘ N : , : T “24°36' 00"
- il - v . cooe - . °3n' an"
1240’_48'00' L o 372000 - : ‘ o , 3 376000 , i - S — e e T ‘I‘Ag 30720
49. 30.0 : s T - + - - E E - . v B . v -
' 5484000

® .
o

TIZHNDSS

S S -

MINISTRY OF ENVIRONMENT
Water Manaement Branch

eI A = T B

P 82 000 200 200 2 0o 0% 4 Potential unconsoiidated unconfined aquifers (predominantly sands and gravels) based on surficial
o’:°“°:°“°g°“°°°”°°=-°°°°° geoloay maps (Fyles, 1963),
9 0 a 0% ¢ ) o

FFT I T FFFFF+A

++++++++++++H Areas where sand and/or agravel aguifers have been identified at depth based on waell log Iithology.

++++++++++++ H These aquifers may be either confined or unconfined.
o T TS S S R e

-- S4B0000
Areas where the surficial unconsolidated deposits (predominantly tills, silts and ciays) are
unsuitable as aquifers, However, suitable aquifer materials may exist at depth.
. ',‘1\’.‘"-,’,‘C!;‘:\{\G\'},’-’:;J Areas where the possibility of obtaining adequate supplies of groundwater for Irrigation purposes
- - > N, - A N
7S, AR 040 AT are poor, These are areas where bedrock is located at or near ground surface and/or where well -
I/—//\l\\—\\""w d
Ml g LA ) logs indicate bedrock aquifers.
A Well with a reported estimated yield of greater than 3 litres per second.
A Well with a reported estimated vield of between 1| and 3 litres ner cecond, ) . j
yd ) ’
ﬁ——y‘ Abandoned channel. Fluvial or glaciofluvial deposits havina groundwater potential may be associat-
/A/‘/L ed with these features.
0"
<
LA
w . s s .
g / Limit of surficial geology mepping.
Ronneseth, November, 1984,
f‘“v‘i"
Oy :
-ha ’{
4 TN N YA AP
\,;_\‘_ DY ‘\/,,é_é;a\,\l:,?—;,
A= S LS IN S TN N
33 DA TS '
A ~ G G
5 ;'/.‘N' %q‘\y’( _"...I\‘J—:\/
U]
\VA} ,l
.;l’\«
\ -~y Rl AR Y -
- LRI TR DY U 7\
TV A0 Ay A =
‘? ‘)\I__'J,\'_.\\~ 3}_’,(?,‘7\%1_ ; SR
SN A ’\\In\/“fl\’\’f' i S
b, S TR PR Sow ey Ly 4 iy Sl
g’ A\ -
oy “ ‘Il/\" 17 -
pa o0y LR gt
.\2‘2\"\,/ ! = IR
Vo N VI
?}_l PR ¥ ;
T > X . N
= 50 %05 o -
'P_'}“’ooan‘? ° 0o oS0, o "
T =R 00%0 000°%0 K= 0o @ % o0
{ -:- 9::09 O P O oo °°°°°°°o°o°°°o°o°°
o
R =0 005, 00 000800 B4 0% 0 Dam °°0,0° - 5476000
0 oNg ='W %o 079 43 ooof olo 6%60 0 04%,0 ’ . ’
- S o -5 = n@-m B 40 -2 0002 90
- - o X °® ° 950 600%06 oo
- - CIY 0 8%, o [
-_—-_—_— o°°°""° :oao"\ool : o o o
- b boo °o°oo°°°9°o° °r'%Yos o 2
=HC 00 0P 905700 2 0g2g0 07 aq 09 02,0 0 o
RTPORRNION 5 SCR N B SRR
5476000 295°0207°0°,900 V% %00°20 2005%° 005%0 0o
s PR o°°°°o 602 ®0¢o 60 009“ 900 060 ©0o%0
o"o‘,\‘on Dooogé\c,oco g°°°o°o 6 82 ©00%0 004,
°0°0®. 000 5% 05 00 000°50065%0 064%0
°,° %0 o°°‘¢\:\o° [ ° g 8™ 0 &g 09 0 0of

=,

S

Qualicum

s

i Sood s> K 'S ~'/‘5I‘ Wi \":\ )‘
; USSR B s T B S P A 7y TN - i
’ v B ()% ;‘ g R b " Y 2T e - 7 N ! l:~1 AN \Alf \“_\ D ¥ - . R ° M " H
* 49'24'09‘; e ,«J:sz-i\‘\%‘ﬁ:m*gza‘.— RNONT ‘;‘ml,'f?iéu;_,u,z'.ﬁ; CEALNNNE 857 o 376000 92F .037 380000 ' 124°36?2024 o ‘
1 S R .
; 124° 48° 00" | L ‘ S - . } s E . — — e
5 P " T MAPPING CONTROL: FEDERAL GOV'T.  BASE COMPLETED: ~me U pIST. LOT & TP. SEC. TRIANGULATION STATION WITH ELEVATION A BUILDING . — a ROADS :gxgi T RAYEL = SCALE : 1:20000 PLANIMETRIC ', . SEE INDEX 92F PROJECT Na. 81-023P -C

PROVINCE OF MINISTRY OF,  DATUM OF ELEVQTIONS; GEGDETIC: » - -  BASE sGURCE: PHOTOGRAMMETRIC : SUBDIVISION LOT _ SURVEYED CONTROL POINT HlTH»ELEVQTION _El ggg;ggRscéNﬁéggnT1?§~‘;tﬁyzf? CEPRESSION C—T> CRiLay —_ } . 200 , voo w00 o0 w0 NEG. No. 214921

‘ , NVIRC prombdior it A ol pion Neil e g:::c: S?EKCENTRE o WOODED AREA <=0 SCRUB ¢8> . POWER LINE ON POLE —@—— ON TOWER — % i — -

Brivisn CoLumdsIAa = ENVIRONMENT DATE OF PHOTOGRAPHY: 1976-81 LATEST PLAN No.: H 3 K000 TS reen cunne 35 POnER | -t CADASTRAL .

. ‘ U.T.M. GRIO: ZONE 10 (187§} - LAND DISTRICTS: NANAIMO & NEWCASTLE SURVEYED LOT TIE . \..L,; ORCHRRUI'R&: FEnce IR S CONTOUR INTERVAL .o METRES G Tl 7
SHORELINE AS AT DATE OF PHOTOGRAPHY . LAND TITLE 0I§T.: VICTORIA ° _ ‘ ’ D GULT ‘

-



d £ S

e

| 125° 00° 00* 92F .066 " %8000 124748099
e _ . - : — ———439°36'00"

[

[

L

-

-

N MINISTRY OF ENVIRONMENT
|
- S W M ment B h
R Nt A a
ater Managemen ranc
- ; o e S
“ H
P20
ﬂu°°
- o ©
l : :0°°
L u’:: %0 0% _a%a °°°°°°g . .
(- 5o o’ P o0 200 2 0a :“,,":“‘,,"o““ Potential unconsolidated unconfined aquifers (predominantly sands and graveis) based on surficial
025 ,:g:“:g:”:g"o°°:°”°:°°°°ng geoloay maps (Fyles, 1963),
. ° o Saly .
90’ °°°n°\(°,°°..:_-.{ FFFF T T T T+ + o
%0 0% 0% ° - H++++++++++++ Areas where sand and/or gravel aguifers have been identified at depth based on well log lithology.
H+++++++++++H These aquifers may be either confined or unconfined.

T N N AN

.
'U' il I L I By Sy ey Areas where the surficial unconsolidated deposits (oredominantiy +tills, silts and clays) are
- . ." B g1 - === ey unsuitable as aquifers. However, suitable aquifer materials may exist at depth,
8¢ 8107/ . o . c .
] 2 Areas where the possibility of obtainina adequate supplies of groundwater for irrigation ourposes
\l’;\,’\/l;ﬁl\\,\‘,'_’-,(‘_’\',\'.‘:"\,’E are poor. These are areas where bedrock is located at or near ground surface and/or where well
NGRS LAL7]  logs indicate bedrock aauifers.
”
Well with a reported estimated vield of greater than 3 litres per second.
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