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 February 3,2004

o G5 Management Inc
8811 Ash Street
: RICHMOND B (, VGY 3B4

© Attention: ._Mﬂse. -Rl_e.stercr

Subject: ) -Geology and Conditions for Water Supply for a Proposed Residential Subdlvmlon '
' ~on a Parcel of Land at Oyster Bay Described as Northwest %, and Part of the
'Southwest Va, Sectlon 25, and Part of the Northeast Yay Southeast Ya, Northwest Va,

~ and Southwest V4, Section 26, All within Plan SSZC Townshlp 4, Comox District

] 'j'.PHCL Reference G71 4 101 :

,. Dear Sits:
- 1.0, INTRODUCTION

- This letter is further to discussions at the G5 Management Inc. (G5SMI) property at Oyster 'Bay
‘between you (Rlesterer) and Ed Livingston of Pacific Hydrology Consultants Ltd (PHCL), on
January, about possxble sources of water to supp}y a proposed resmlentzai subd1v1s1on of about 100

 lots, as shown on Oyster Bay Developments Ltd Layout Plan 010783PS] prepared by Focus
Engmeermg

o 'Thcre appears to be several possible ways to supply the proposed subdivision with water. This letter
s concemed mostly with the groundwater resource on and around the GSMI property. In preparatlon
- of thlS Ietter, we were fortunate in having from our files two sets of azr photos, one set black and '
i -wh1te the other mfrared whlch cover much of the area. We also have background mformatlon from '

B past work at Oyster River to the south and Campbell Rwer to the north.

20 ‘GEOLOGY

| __'_.The G5 Managornent Inc. (GSMI) property at Oyster Bay is on the extcnswe coastal lowland of that
- part of VancouVer Istand.. In the subject area, the coastal lowland is underlam_by the sedimentary
rocks of th Nanamo Group of Cretaceous age ‘The Nanaimo Group is m _ _.up of 9 formatlons
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o and accordmg to the Geoioglcal Survey of Canada Map (Geology of Vancouver Island (east half) L -
- BF. 463, 1977), the formation at Oyster Bay is the Northumberland P_‘_orm.._lon consisting of - -

o s1ltstone shale and sandstone with an average thickness of 250 m (820 ft) "I‘hese rocks are. eJ:posed L | -

g on: ‘the, ttdal flat at low txde in an area of the shore covered by. gravel with many boulders ‘a short

o -distance northwest of Iron River Road. Na.natmo Group rocks probably underhe the area ﬁom the |
N shore southwest to. the Oyster ijer

S Over most of the GSMI property, the bedrock is covered wnth glacial and glacmmarme sedlments of

L 'unknovm thlokness The surficial sediments have been. mapped: by the Geoiogxcal SurVey of Canada

o y and are. shown on Map 49«1959 Surficlal Geology Oyster River. “The. surficial sedtments oonmst' |

. of various loose materials, ranging in grain-size from clay to gravel, overlymg a gravelly, bouldery
B 1l complex Whlch may be quite thick, The sedlments over the till wete mos’dy deposxted during the
time when the ice of the last glaolal episode was melting end when sea level was more than 100 m
- ‘above present sea level Asthe land emerged from the sea, wave action produced a contlnuous beaoh |
whloh is called marme veneer

. -The map of surﬁclal geology cited above, shows an area of “shore deposns” starting approxlmately
©oat the Tron River Road - Island nghway Jjunction and extending southwestwardly beyond the GSMI .
- property The mfrared photos suggest that this is an area of beach ridges deposited when sea level
- was a few metres above present sea level. This is an area of northward near-shore currents so the
_beaches are ptobably composed of sandy sediments from the delta of Oyster Rtwr ThlS type of '
- deposmon along the present shore is cut off by the groyne at the spxt wh;oh is at the east boundary of
 the GSMI property :

30 _WA-TE_R-SSUPPLY

- A water supply system for the subdmsnon must supply an adequate amount of water of quahty

i _sultable for domestic use. Tt should, in our opinion, also supply sufficient Water for fire protection.
* The domestic supply for about 100 connections requires a minimum average flow of about 26.5 Ips
(35 lgpm) aiong with. suﬂicxent storage to meet short penods of peak demand probably summer
‘weekends. Fire protection | demands vary somewhat but may require: ﬂow of 27 9 Ips (500 i gpm) for

R ) _several hours Thts water usually comes entirely from storage

L We understand that there are several possible sources of domestlc water and water for fire proteotxon .

. It may be possxble to connect to the Oyster Rlver system to the southeast of to the lelow Pomt'_ o

| (Campbell Rlver) system to the rorthwest. It may also be posmble to’ operate an 1ndependent system
o usmg wells asa water source Water for ﬁre-ﬁghtmg may posmbly come from one of the systems e

-_?eeiﬁe Hedfrole_et--?‘io'nssiteﬁt.s_ W,
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*mentloned above or from storage on or close to the proposed subdlvrslon A posmb]e but unhkely'

'source of water for fire fightmg could be the sea: A problem whtch rmght arise in. provrdmg fire - o
B protectxon from either of the two existing systems 1s the matter of size and Iength of mains requlred e

to provide the. tequn'ed fire ﬂows Thxs could be overoome by havmg water storage for ﬁre ﬁghtmg R
. onor near the subdmslon - R '

. Condmons for deveiopmg an mdependent system based on wells inor near the subdmsron are not

) ;-known, but mdlcatrons from well drillmg to the northwest and southeast mdleate that there may be '.
y tWo problems

A, poor Water quallty because of dlssolved iron; and,

2. low eapacrty of drilled wells

- The required capacrty of the domestic supply system is quite low so 1t may be posmble to obtam an
-adequate quantlty of water from three, or less, wells.

The water quality problem of dissolved iron seems to be quite widespread in the Oyster Bay area.
The origin of the iron is uncertain but it may be assoclated with buried organic material (peat, wood,

leaves, etc ) in the glacial and glacxomarme sediments. It is possible that water in the underlymg
- ‘bedrock may be free ofiron but it may be drfﬁeult fo obtam enough water ﬁom wells drilled into the
" rock to supply the proposed subd1v1s1on To catry this one step further, if good quahty water is
- found in rock wells and the capacity of the wells is low, it may be possrble to use the tochnigue of
_ hydrofractunng to increase well capacities. Even after hydrofracturmg, itis unhkely that sufﬁorent
“water for the proposed subdlvnsxon can be provided by one well completed in rock

o Ttis, of course, posszbie to treat water to remove iron, and also manganese, which oﬁen goes along

w:th the 1 1ron both of whlch cause staining of plumbmg but are not hazardous to heaith We briefly

' _dlscussed iron treatment with a firm which provides water treatment equipment They pomted out

'.that they would require a cheshical analysis of the water to be treated in order to provide a more

preelse cost of equipment but estimated that the bare equlpment cost for treatmg a flow of 45 igpm

"~ would be about $7, 000, and that a planit installed in a building nught be triple the bare equipment

cost - say, $21,000. wtth a yearly operatmg cost of $4, 000. ‘This would be an 1011—exchange type

: plant which would perlodlcally produce a flow of salt brine with i iron; the 1ron-rrch brine could be

_ '_dlsposed in the sea, ‘We are not directly involved with water treatment 50 an estlmate should be
- obtained from someone mVolved w1th water treatment -

o __j_-._pa@iﬁ-@ _};yaro;c.:g_.y: '_(_:rsgs"unaets 1.
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'We obtamed on the mtemet a water well location map and the logs of srx wells all located

B northwest of the GSMi property.  As with many well records on the intérnet, they are probably'

. _"mcomplete and the locatmns may not be plotted accarately The drili holes range in depth from 122 -

o 36.6m (4010 120 ft). Wells were completed at depths ranging from 12210 22 9m (40 to 75 ﬂ) _

 Driller’ 8 estlmates of well capautles range froma dry hole to 1.1 Ips (5 gpm) As far a5 we know,
-all of the wellg were drilled as domestic wells; by using more well screen and contmumg deeper,
_:_-estamated well: capacmes mlght possibly have been greater, Actual well capacmes can only be

* determined by test pumping of individual wells. There are probably more drilled wells in the area
-_ northwest of the proposed subd1v1s1on If'so, mformatlon about them oan be obtamed by means ofa
'well mventory - :

Our mterpretatlon of the available well logs indicates that these wells obtam water from the till
complex, which may best be described as ice contact deposits. Ice contact depos1ts were deposxted in

contact with melting ice and consist of a complex mixture of tlll sand, gravel siltand even clay. In
‘some places, such deposits contain patches of aqulfer which yleld moderate arnounts of water in

other places they yield lLittle water.

~The logs show that none of the wells were drilled into the bedrock to see whether 1t was possible to

get water in rock, partrcularly better quality water from the fractured rock. However experience

“with wells completed in the Nanaimo Group rocks on the Gulf Islands and-on Vancouver Island
-:mdwate that well capacmes are usually low but that water quallty is usually fa:rly good.

From the geologlc mapping, and from observation, we believe that there is part of the property where

© the surficial geology is different and may be favourable for obtammg good quality water from

_shallow wells. Accordmg to the geologic map, it is an area of “shore, deltaic and. fluvi al deposits”. It

" ‘borders on the shore on the north with the northwestern tip of the area at the intersection between the

“Tron River Road and the Island Highway. It extends southeastward beyond the GS5MI propetty. It
“includes the spit built up agamst a groyne. The infrared photos show a drstmct ‘pattern of curved
':llnes, sub-parallel to the shore; these are probably forest-covered old beaches formed at slightly

o hlgher sea level. ‘These shore deposns, which are likely to be rnostly clean sand, may contam good

o ._qualnty water at shallow depth, The area is extensive but is most accessnble along the Island -
I—Ilghway whero it could be easily 1nvest1gated by digging test pits and mstallmg small dtamcter_ .
- casings to get water samples for quality testlng Two of the roads of the proposed SublelSIOrl extend

_ mto the edge of the area of shore deposnts

. Pacific Hydrology Consultants Ltd.
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k ._"’Ihe quest.lon of seawater mtmsmn in such a shallow aquer neat shore should be chscussed In the
“entire Oyster Bay area there is a continual flow of groundwater to the sea; thls ﬂow tends to proteet '-

o agamst seawater intrasion, However, if testmg near the I-nghway showed that the water quahty is
'.;-_:good and it seems possxble to construct wells of sufﬁelent capaclty, Produetlon wells would be .
. drilled further mland where seawater mtrusnon is very unhkely The air photos showa long narrow_'_ R
..feature whtch may bean old gravel pit extendmg south from the hlghway, south of the splt Ttseems .

'__'to mclude a pond perhaps a place where removal of sand and gravel extended below the water table
B may be poss1ble to sample groundwater in the pit area. ' :

50 egoulgDWATER INVESTIGATION

From the prevnous dmeussnon, it appears that there are three p0951ble sources of groundwater at the
_-proposed subdmswn '

1. The shore deposits along the northeast edge of the subd1v1510n

2 The glaenal deposits (tlll eomplex) everywhere on the proposed subdmsmn and Whl(.‘-h supply
- »water to wells to the northwest

3, The’ bcd_!jo_(ék_ (N anaimo Group of Rocks, which is bel_ieved to 'uu__derlie_the e_nt_ipe area).

We suggest that groundwater investigation start with the shore deposits because such mvesttgatlon is
_'least expensive, the source(s) is on the. G5MI property but, if used as a source, would not mterfere

- withthe subdwmlon as proposed The cost of production wells would probably be qulte low. There
- are two obvxous unknowns ~the capacity to supply s sufﬁment water and the quallty of the water,

" 53 :E_;inlorgg_ ion Pro_gr'__apl to Investi
To further iheestigate the potential of the shore deposits we sugge'st-the fo‘llowi'ng steps:

1. _.If posmble v1s1t the long narrow gravel pitalong thc east boundary ofthe. GSMI property. This
. pitisin the area of shore deposits and may indicate the type of sedlments which are to be
-expected in the area. ‘Also cheek for wells at several nearby butldmgs wh1ch show on the alr'
"~ . photos. If there are wells investigate water. quality by enqulring about users experlence and

- j:"-testmg Samples for i iron usmg a ﬁeld test kit - ' : - -

- Pacific Hydrology Consiltats Lid.
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2 Aﬂer mvest:gatmg acoess to the area of shore deposus from roads in the proposed subdxvxsmn,
B :hxre a wheel-mounted backhoe. and dig test holes as deep as posmble, proba‘oly 4toSmand,if
T the holes reach water, place in each hole ascm (2") diameter plastic pipe with sloﬁed section
S oat the bottom and backfill the hole Pumpmg from this pipe can obtain a. elear water sample to -
- test for iron and, if it is low in iron, for more complete chemxcal analysls At least three test
holes should be dug to properly test the aquer - : : |

" 3 LK these steps mdxcate that the shore deposxts can serve asa satlsfactory aquer dmll a test-
L 'productlon well and can'y out pmper test pumpmg to detemme well and aquxfer capacxty

_ _The prelnmmary steps (1) and (2) can be done any time but ﬁnal test pumplng of a test~productlon
- well should probably be carried out in late summer - early fall when groundwater levels areata

mlmmum

g Investlga‘oon of the groundwater resource in the till complex, which apparently supplres water to the

_'.-_exxstmg wells north and northWest of the GSMI property, requires drlllmg of one or more test-
production wells. ‘Since these sediments probably underlie the entire GSMI propeity, the test drilling
can take place anywhere that it does not interfere with the subdmsmn plan and where, if a well is
successful it can be used as the source for a water supply system. '

: Dnllmg should be done using 200 mm (8 ") diameter casing, preferably by a cable-tool drill. Each
“hole should be drilled to bedrock. If a possible aquifer is encountered, a test screen should be
3 mstalled and the well pumped to obtam a clear water sample to be tested for iron and manganese, If

-the water contains. 1ron, the test screen should be recovered and drlllmg continued to bedrock unless

. - water treatment for iron removal is being corisidered, In this case, the well should be completed asa

o productlon well m the best aquifer zone and tested to determme the well and aquer capacities,

6.0 . COST ESTIMATE
Ctis dlfficult to esnmate cosis of exploration at an early stage thhout more mformatlon For this

* draft letter, we. prov1de the followmg table very rough estzmates for mvestlgatlon of. the shore _
_deposrcs and the nll complex SRR R

' Pacific Hydrology Consultants Lid.
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E Table 1 Cust of. Invesllgatinn of the Shure Deposits (Steps 1 and :! only)

O

_'I.‘a_sk\ . o el ;(h-‘fs.)-._ a (s_)

3, Backhogandwateranalyses | - S e | e

o Reper o g e, ] ase | ise,

“Tale 2, Cost of Investigation of the Till Complex by Drifling Two Test-Production Welts

| Task._ 7t Time | Fees Disbursemerts 'Total

) | ® 1 o | ®
i '__$\i:p'ei:.\:_;i_s_ing§ngine§r o ' 10 '-_. .1',_2_5_50.' B B 500 S _.l,'75_0:

| 2. Technician including additional well inventory 1 2 800, | 1000 1,800,

3. Drilling of two test wells to estimated depth 30 m (105 ) ; 16,000, 16,000,
4.-._ : ':Watér.é;iélyé_es, tﬂic_»ﬂ - - " 800, . 809-. .
5 _:ﬁPumpmg fosts . - . 4,500, 4,500,

46 Report R o - | 20 ] 200 | 20 | 22

 Estimated Total Cost 27,100,

- Notes; ' The fee total of cach task may be an average of more than one fee catcgory‘ -
o '2, The. estlmatc does noi include GST. L '

. N : Th1s letter has been prepared to provxde our opmlon on the potentxal of developmg groundwater asa
. source.of water suppiy.for_a _proposed remdenual subdwisnon ofa parcel o_f land at Oyster Bay,as .
o shown on a plan prepa:c_ __ by Focus Englneenng (Oyst.er B_ ay Developments Tad. Layout Plan 010782 -

- Paclfic Hydrology Consultants Ltd.
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SR _Northw t Y4, and Part of the Southwést V4 | Section 28, and Part of the Nor_lheast 7
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= i 1_ _--:We trust that we: have prowded the mfonnatmn that you requxre at thJs tnme Howevar, plcase do not
S - -‘hesuate to contact us for funher mfonnatmn andfor 1f any questlons_amse out of thec
o -letter~report o S L | |

Lo YolJrs truly, o S

- fPACIFIC HYDROLOGY CONSULTANTS LTD.

R ;Ed megston P Eng /o
'_._'_:__.Manager s

|- Pacifc Hydrology Comulants L.

¥ aid Condltion;: fn}' Water Snpply foi a Propnsed Residential Suhdwlslon on 5 Psrcel ofLand at Oyate' Bay Described o o
/4, N 'rth\-irest 1/4, and : o

ontents ofthls R



