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NTRODUCTION

This report summariseg the drilling and pump testing work that haa

~ been carried out to provg a relisble sourcs of water for the property

owned by Dorman Bay Deve}opments Ltd, The property is located just
south of Snug Cove, on the eastarn shoras of Towen Taland in Hewve
Sound, - Fipguve: 1 shows fhe extent of the property and the approvinate
location of the three drilled wells,

Two of the wellr PU-1 and FW-2 were drilled decp Into the bedrock,
350 and 400 feet respactively, and prodvce water from water-bearing
fractures In the vock, e third well i{s shallow,25 feet deep and

yields water from the ov?rburden material, The rated combined capacity
of the three wells is 1835 US ppm.  (15.5 Imp. gpm). :
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GLOINTROLOGY

The subhject property haq a steeply sloping topography with badrock
¢lose to or at the ground surface. The rock fs composed of altored
voleanie and sedimentary rocks, There are two minor bLedroek fracturas
" 'whieh transect the propqrty and rum parallel with the ecoast line (see
“Tlgure: 1), The two degp wellez wvare drilled into these fractures,
. TW-1 i3 located on the %ower fracture and PW-2 on the upper fractura.
L The:third well PW-3 i3 producing water from a shallow sand and gravel

filled depressiocn in thdg bedrock surface, whieh results from the upper
fracture. =

. The natural groundwatar jrecharge to the water-bearing fractures is
‘estimated to be 23 gpm. ; This assumes an area of vecharpe, as shown .

L dn Piguret L, which ie .Q.21 square miles, The nverage annual precipitation
15 33 inches and the regharge is assumed to be 10% of the precipitation.




casing was get and sealad
18 400 feet (see Figura:
Comest o
This vell vas not drilled
H::Thaginformation_that>WQ h
fahyafinchqdiamater'casihg

B Flgiira )

Three wells waere drilled
wells wara drilled in 0e
drilled gt an aarxlier da

PH-1 .

‘An‘8-inch diameter hola as first drilled po g depth of 33 feat,
was encountered e g dep¥h of 21 foet (see Figure: 2),
- of *6)% dnch diametery casi
gpace outside the casing]was cement-gealed,

drilled using 5 64 {neh
thg final depth at 350 fg

Fy-2

'Thig‘well Wag conatructed

boﬁﬁdm;fiﬁe_feétjperforat

WELY, CONSTRUCTYION

on tha subiect PTANEYty.  The tun deap hodrpek

ober 1972, e tidrd, ovarhurdan wall, wag
&.
Bedroek

Thirty-thres feat
the 8-Inch hole and the annulay

The badrock wag then

Tameter bit, Whep the drilling had reached

et the hole was blown and waghed out,

2 Was sat in

At 3 slmilay ranner to PW-1, The surface

to a dapth of 31.5 feat and the total dapth
3). .

Lby conttractorn working under oyr supervision,
pve on this well 45 rhae 1t was dxilled using
L A b-inch diametar casing was set with ‘tha

#d and the 8~inch casing was then renmovad (gea

e L U
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Fump tects were vun on egch of the completed dsen roek walle and 2 siphon
test yun an the shallow pall,

J T

- Wataer-bearing fractures Fere encounterad while drilling at depths 132
and 265 feet below ground. A two day pumping test was run on the well
.and the continuous pumpirg rates were as follows:

‘ Pupping Rate Duration

N u‘?(1!13 FPm) (hours)

'S 6 20

! 8 5

i 6.7 22%

% Total Ak

i e _

! The pumping level in the|well aftey one day's pumping at 6 gpm was ' §

. 145 feer. When the pumpdng rate was increased to B gpm the pumping
. level dropped rapidly tof 280 feet. The rate was then reduced to 6.7
1gpm and the wall remained fairly satable,

o ”“fEOm an analysis of thé‘Pump test and the well recovery data we rate
. the well’s safe putpping gapaclty at 6 US gpm.
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- vates:

The punping lavel at the

PR-3 '

A study of the pump tes
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P2
367 feet.

F

S

helowvr cround,

A siphon test was run on
contralled Ty menns of 3

has a safe productive ¢
around the well has z g¥

. aquifer ls from‘fractur?
mente in PU-3 during'th%
connection between the two wellsa.

at’elavation 431 and in

3

‘Wétar*bearing fractures were encounterad at depths 190, 237, 345 and
o tun day puxring test wap run at the following pumping

mping Rate Durstion
~J(US gpm) (hours)
8 3
10 19
16,5 25

cnd of the twe day test was stable at 200 Taet

Uning data from the pump test and recovery of the well
.the safe punping capacitf of the well is calculated to be 10 US gpm.

July 20-22, 1972, The siphoning rates were
valve and ware as followva:

Duration

Rlow Rate
s gpm) (hours)
18 8
9 10
5 o 24

and well recovery data indicate that the well
paclty of 2,5 IS gpm. The aquifer immediately
orage of 4,300 gallons. The recharge to this
g 4in the rock to the west ¢f the well, Measurse-
testing of PW-2 showed that thera is no direct
The static water level In PW-2 is
PU~3 at 446.5, This indicates that there is 2

naturzl “seal batween thTQ& two aqulfavs,

L |
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VATER QUALITY

- r
© .. Water samples were takeny at the atart and f£inlsh of each of the pump
" _“tegts run on the two deep waells, The water samples were aubmitted to
. -+ -a chemical laborntory far inorganic chemlcal analysis. A copy of the
" chemista report is enclhsed with this report.

The chamist revorta thafi the water is slightly alkaline and extyamely
coft., The water contairge a fairly high sodium carbonate and bilcarbonate

. gontent which accounts for the high pl content and the dissalved silica
in the somples.

The pH content for well |Ho. 1 dropped durdng the pumping test from 9.35
to 9.00. Ve would expe¢t that this trend would continue with pumping
and that in time the pliwould drop to around 8.5 which 18 the recomended
14mit 1aid down in the Ganadian Nrinking Water atandards. Our chemist
{informs us that storing|the water in a well ventllated storage tank will
‘alao help to reduce theipH,

. Wnile the lower fracturgs in well No. 1 are helow sea level there is no
Cviautdence ko supgest thaf the sea water la intruding inte the fractures.
During the pumping test]in well No. 1 the chlorlde and sulphate content
Todé but” there was no agcompanying iIncrease of the dissolved metals
;éhéh ag magnesium and cpleium which are common in sea water,

. gfﬁé water har a slight pulphurous (rotten egg) odour whieh 18 common in
“most bedroek wells in the Howe Sound area. It is our experience that
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-The chemleal analyses sh
cstandards- for ‘drinking w
‘respect’to pH and sulfat

. PW-1l water will improve Vith use.

this odour will decrease
. 'will alpo disappear 1if ¢
ventilated tank.

e el

after the well iz pumped for several) weeks. It
pe water ig stored for 24 hours in a well

W that the water from PW-2 meets the recommended
ter. The water from PW-1 s marginal with
o Ve belleve that the chemieal conteunt of the
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L The submersible wal
manhole gtructura.

' _surface casing,
- lald up agafnst thi

' the1pump.i_

"Pump

.Pump Housing

“. be readily set and

114 L0 ERsGErU0 FogtlBELpoaAdshIy MO

VHLL QUIRATTON AT MATHTEHANCE

A submersible type

bottom of the pump
(fee recommendntion

controla from both

pump iz recommended for the deep welle, The

motor should be set at the depthe recommended,
).

P head fitting 15 best housed in a below ground
Thie will protect the well head fittings and

run-inte the pround
Tod

vandalism and freezing temperatures. The manhola

':;'.aover should be lothed diractly over the well t¢ allow the pump to
W

ithdrawn, No surface water should be allowed to
in the annular space immediately outside the
prevant this the concrete floor or pad should ba
8 surface casing,

If a pump house is Pelng conasidered it

should be go designed that

the pump ean be withdravn from the well, One wall should be within

two feet of the wel
Installed in this
Alzo a 4' x &' yemo

L Cfeat-ééﬁé?éﬁdibﬁﬁu
- manhole eonstructio

% the well.  We ‘emphagize this as we have had past experiences of

and a window or removable section of the wall
11 so that machine oparators can gee the well.

fabla section of the roof should be placed over

Féision will be necessary during pump house or
?lto ensure that no debris, cement, ete,, entarg




‘Monitoring Program

, o d Sliml B Hy Posw lbhbudddsuly

wells being junked by innocent carelessnors,

A program of watey [level and flow meagurenments must be started on
a weekly schedule Whan production starts, This means that the

aceess hole provided should ha mainteined frea so that a 3/8~inch
probe can easily pass., These records should be rveviewed by us at

. regular intervals during the firat year of production,

Wi
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1.  Baged on availahla

ta wo judge that the wells have the following
.safe productive cap

itiasg:

-1 6
12 14
PR3 2,5

e W

Total 1B.5 US gpm

2, The water quality shpuld he acceptable.
_ 8 required at a future date a fourth well
- Jotated on the propaety:-would most probably be suscesaful. The
locatlon of this welll-would be very eritical 1f the productivity
of the existing wellg ave to be maintained, Data from the
- reconmended mﬁnitoripg program on the wells will be valuable in
selecting this new wall site. At the present time we beliave that
“. the fonrth well would have a produetive capaclty of approximately
-5 U8 apm.

© 3. If additional water’
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PECON MM TIONG

1. Submersible type pumps should be sot in the two deep wells with
the pump suction as|follows: .

Y- 300 fect below ground
PY-2 385 feet below ground

'R5iﬁ;5?Thé shaliov”§el1;PWmS ¢could be pumped using a contrifical pump
. gat three feet belew ground. It may be possible to set up a

T jet pump system whigh uses the flow of water from PW-2 to draw the
- water from PW-3, '

| ':iﬁif'Thdfwell Pﬁmps‘n“d fittings should be chlorinated prioe to use,
'4,-;SUfficientistoragé"‘EOuld be provided to hold the watar for a

- winimum of 1 day prior to consumption. The akorage tanks or
‘regervolras should be wall ventilated,

5, 'The well operation gnd maintenance program set out in this report
i should be cleosely fqllowed,

fifé.:fA satple of the watey from PW-3 ghould be submitted for chemieal
Y Cr anglysie, ~ :
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NOTES ¢ Coo
! i
11, ALl depths are given from Pt - 155
“exlsting ground elevatlon, i
200 w132 {4) represonts a i
water~bagring fracture in (havd rock) '
the 'rock which occours at a : b 20
“depth of 132 feet. * }
- The. total water blown from #he ;
well at time of drilling wak j
4 Imp. gpm, t
3. WB = water=hoarinp i
N ! :
. 1 XX 265 (6) BEDROCK: Bowan Island
| ! . Voleanias
b
L
5 c o 305
: f (hard rock)
.
- 4
Total depth |350 __ | | - 345
| sCALES: - PR
Vertical: 1" = 50 ft,
Horizontal: N,T.S,
LOG: ROBINSON, ROBERTS. & SROWN.LTD. .| -

CANSULTING GRQUNOWATER GEOLOGIETS ..
NORTH VARCOUVER. CANADA - .

Octahar 1972
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1850 FANDORA BYREET, VANGOUVER f, B.C, » TELEPHONE 2547378
“Report On _.........\Later Samples for Chemical Analysis . fie 3 [CORRR: - Y 2 BV W

................................................... 1o e e REPOt NG

Re‘porredto.;;Q'_L;.;._.f%g.b_f.n&g.r.t.,..,ae.b.f::.r_.t..s. & Brovn Date. ..o......0Gt0ber 12, 1672

L6 Meguire

.. Horth Vancouver, d

Ve have tested & spmp!es of water subml!tted by you on September 29,
and October 2, 1972 and] report as follows

. Somrle tdentiflcatlion

The semples ware spbmitted In plastic bottles Iabelled -

E - "-éamplﬂ 1 Dorman Bay Estates, well # September 28, 1972 1500 hours
h} 'iﬁgéa;}e 2 “orman ﬂﬂv Estotes, Well #1 September 26, 1872 1600 hours
; S :Samplﬂ 3 Dorman Bay Estates, Well #2 Qctober 1, 1972 0940 hours
{ éample k Porman Ray Es&ates, Well #2 September 29, 1972 1130 hours

| ;_5§ﬁhod of Testing

 The samples were tested In accordance with the procedures set dowh
. In.YStandard Methods fo{_the Examination of Water and Waste water! « 13th
“Edltion, published by the American Publlc Health Assoclatlon, 1971,

o

g - A raports are 1he Gontidantls] pmxjon'y of clignls  Publioation of statamonts, conciusions of oxtracls from of (egsrding
mHa Y L OLF JOROIS 15 10! BAIATIEN writhand i celbtsm mimeniab  mve slee ts . oo
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Chemlcal Analysls of watér Samples

R A T Tl e Bt i 7

i

Tast

ot (etlectrometric)

Color (Pt«~Co scale)
Turbldity (5103 scale)
. Suspended Matter

e CFixed

2 velatile

“literdaess (faloulated)
- Dissolved Anions

- Alkallntty
Blcarbonates
Carbonates
Hydroxyl lon

Chlorides
Sulfates
Phosnhates
Nitrates

bissolved Cations

Stlica
lron
Aluminum
Calclum
HMagneslum
Sodium
Potsssium
" Manganese

.- Copper

Chromum
- lLead
. Zinc
Nickel

" Total Iren
. -Total Sillca
oo Total Dissolved Sollds

Flxed
Volatlle

L = less than

. Remarks

. Examination of the

ogofty ALY samples conta
o iprimary dissolved minera

. ‘s11lca, “The presence of
. for-the hlgh pH contant gnd the dissolved silica In the samples,

‘ Lo T |

ppm
ppm
ppm
ppm
ppm

em

ppm
pRm
PP
PR
PP
ppm
ppm

ppmM
ppm
ppm
ppm
ppet
ppa
ppm
ppa
ppm
ppm

- ppm
- ppm

ppm
ppm
ppm
ppm
ppm
ppa

Flle No. 3871 A
Page 2
2 2 3 2
9.00 9.35 8,40 .20
1.0 - L 0.5 -
}.25 - 24,0 -
2.8 - ‘9.6 ‘2079
2.2 - 18.8 115,23
0.6 - 0.8 5.6
L 2,5 L 2.5 L 3.3 i3.}
HCO3 sk, 168, 155, 126,
Coy 29,5 Lo,5 6.5 0.5
O rll nll nll nil
cl 144 .5 50.0 L0 0.5
1S 0L 256.1 101.7 12,3 13,2
PO& L 0.1 - L 0.' ~
N 0.70 Lo, Lo,} -
519 u5.2 - Wk .8 -
Fe 0.05 - 0.05 -
Al L G,05 - L 0.05 -
Ca . 0.5 L 0,5 L 0,5 L 0.5
Mg L 0.3 L 0.3 0.5 3.2
Na 288, 195, 73. 59.
K 2.0 1.h 0.7 0,9
Mn L 0.05 - L 0.05 ~
Cu 0.005 - 0,010 -
cr L 0.605 =~ L 0.005 =
Ph L 0.01 - L 0,01 -
Zn L, 0,008 - L 0.005 ~
Nt L D005 = L 0,005 -~
Fe 0.3] Lol 1¢00 -
S102 T - &4 .8 -
924, €05, 292, . 250,
8L7, 521, 21k, - 187.
77. 8l 78. 63.
e bove results indlcated that s1! waters as
" represepted.by:the submlfted samples were sllightly alkaline and extremely
ned sodium carbonate and bicarbonate as the
5. The samples were also quite high In dissolved
sodlum blcarbonate and carbonate would sccount

3 b

1.3

Ge o

.o b

179




were shove the standords

slightly above {256. ppn
content, '

rior to thelr upse
samples be tested for th
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Flle No. 3871 A
Page 3

Samples ¥ and 4 were within the standards set for domestlc watar
supplles by the American Publie Health Assoclation, Samples ) and 2

set for pH content and sample 1 was also
the standard (250, ppm) set for sulfate

o drinklng waters we would suggest that the
£ir bacterlologlcal aualltles,

GAN TEST YD,




