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GOVERNMENT OF BRITISH COLUMBIA

‘ MEMORANDUM
R : -
To A. P. Kohut N. - T. Lomas-.
"""""""""" Senior Geological Engificer FROM Engineering Aide
l(:“ndwater Section Groundwater Sect ion
T ology Division ~—~~T™T"|\| ) Tmmmmmmmmmmmmmmmmmmmmmmmmmmm
Water Investigations Branch ' March.7 10 78
Report'on'Alert Bay Preduction Well 92 L/10 #14
SUBJECT. ... T T T T T OUR FILE. ...
YOURFILE oo,

The purpese of thiS'réport is to assess all the data obtained from the
Alert Bay Production well during its first year of operation.

‘Background

The Alert Bay Production well was drilled and tested between August 1974 and
May 1975. The well is centrally located on the east end of Cormorant Island,

. total area of 1.75 square miles, the possible recharge area for the well being

estimated at 0.8 square miles (500 acres). The site is located close to the
Alert Bay Alrstrlp, the well head elevation is 208.6 feet above mean sea level,
the non-pumping water level being 203.5 feet below top of casing ie. five feet
above mean sea level. The well log shows 3 feet of clay to surface then slightly
cemented silty sand and gravel down to 155 feet, then coarser sand and gravel to
160 feet. From 160 feet down to the start of the aquifer at 307 feet various
layers of fine clean sand and silty sand with clay lenses were encountered. A
saturated area was. recorded, between the 213 feet and 230 foot interval. The
continuous slot\screen assembly is set between 324.7 feet and 357.7 feet. It

is reported that this aquifer responds to barometric loading and is therefore
confined, the confining layer being the compacted silty sand. No response to
tidal fluctuatlons were noted however continuous hydrograph records were poor
due to recorder malfunction caused by the 10w static water level.

" "System Operation

{Wo/ IB 3/7‘3
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A submersible pump was installed in:the well during the fall of 1976. Preliminary
start up was in late September 1976, the well g01ng into continuous operation
early in October 1976. The pump is operatifig at a rate of 70 USgpm for approxi-
mately 70% of the time. Since the initial start to present date, a total of

37 millien gallons has been pumped. Between January 31, 1977 and February 1, 1978
28 million gallons were used, this is equal to approximately 53 USgpm of continuous

pumplng

Since pumping started, water level readings have been taken on a daily basis,
Pressure gauge readings in conjunction with electric well line readings were

taken until March 1977 when only pressure gauge readings were taken. The inaccuracy
of the pressure gauge readings necessitated reinstating the electric well line
readings in October 1977.
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A copy of the hydrograph,ls ‘attached. From the hydrograph it can be seen
v1sua11y that there is no apparent decline in the water table. It can also be
seen. that there is very little fluctuation throughout the 16 month period of
record. The greatest fluctuation appears in August 1977, this shows.a change

in water level of two feet. The fact that the graph shows an increase in water
level during July 1977 indicates the unrealiability of these pressure gauge
readings. For this and other reasons the writer has ignored any readings taken
with the pressure gauge system. The greatest fluctuation noted with the electric
well line appears to be in the area of 0.8 feet. This poses some questions, where
does the aquifer receive its recharge? Is the seasonal response to rainfall so
small that it is masked by pumping conditions, or is there little or no seasonal
response?

If we assume a storage factor of 10_2 and an aquifer area equal to the local
recharge area 8.500,acres; then the amount of storage in 0.5 feet (possible
seasonal response to rainfall) of aquifer is equivalent to 1.5 USgpm. As
approximately 50 USgpm is presently being withdrawn with no water table decline
it can be concluded that

(a) the storage factor is too low
(b) the real extent of the aquifer is very large
(c) recharge is from a source other than rainfall alone

From item (a) above, increasing the storage to 10- does not solve the problem.
Having an aqulfer of great enough extent (b) is unlikely unless the aquifer ex- -
tends under the ocean floor. This leaves .item (c) recharge from another source.

It is the writers feeling that the possibility of a hydraulic connection between
the aquifer and the sea should not be ruled out. If this were the case, using

the theory of 40 feet of fresh water below sea level for every foot of water above
sea level, then the approximate thickness of the fresh water lens would be 205

feet. U51ng a storage factor of 1074 and an aquifer area of 500 acres, this gives
a total of 340 million gallons of available fresh water. Using a storage factor

of 107! this amounts to 3 ,400 million gallons of available fresh water.

Assuming that there is.no recharge to this aquifer from rainfall it is probable.
that the fresh water lens will eventually be reduced and a change in water quality

noticed. A decline in water table should also be noticed after a sufficient amount

of fresh water has been withdrawn. Because of the number of variables affecting
the reduction of this fresh water lens, it is difficult to forecast the time
interval at which mining will become apparent.

Chemistry Analysis

During the intial drilling phases of the Alrport well, several water samples were
taken for analysis. One sample was taken in September 1976, the last one being
taken in September 1977.



On comparison of all the available analyses, it can be seen that there has been
little change since pumping started. Only one parameter has increased, that
being Total Alkalinity, all the others have dropped slightly or remained the
same.

Schoeller plots were made for analysis from the Airport well, Huson well and
Synod well. The results of these plots show that the chemical characteristics
of the groundwater in all three wells are similar. The possibility exists that
all these wells are in the same aquifer, not on the basis of chemistry alone,
but also due to the fact that the static water level in all three wells are
similar.

Future Requirements

The present operation and monitoring appears to be adequate. Chloride content

of the water is being tested weekly, using Hach 'chemicals, it .is important to keep
this up. It seems that water chemistry is the key-factor affecting this well with
its present demand. Complete chemical analysis has been done through.the Government
Laboratory on an annual basis, this assistance should be continued.indefinitely.

The aquifer response to seasonal recharge due to rainfall appears to be small or
non-existant. An incrase-in development of the Island would reduce the amount

.of recharge even more ie. increase the amount of run-off, and at the same. time

increase the demand on:the system. Increased pumping rate or increased annual
withdrawal -are also factors which may affect long-term use. A careful watch
should be kept on the pumping and non-pumping water levels.

Recommendations

It would be advantageous to keep the pumping rate.as close to system demand as
possible. Using thé reported well efficiency of 20%, a pumping rate of less than
125 USgpm would leave the pumping water level out51de the well above mean sea level.
The present pumping rate.of 70 USgpm. appears to be ideal.

Monitoring of the system must be kept up with .special emphasis on water levels and
water quality. A complete chemistry analysis should be conducted annually This
service has beenddone through.the Government Laboratory in Vancouver at our cost,
and should be continued. ' Newly initiated sampling procedures may require an annual
visit by a Groundwater staff -member.

A sample of water from t? Synod well,. Huson well and Airport well could be taken
for Isotope Analysis (0 and Trltlum) This could reveal interesting information
as to the age and origin of the water (carbon dating may also be of interest, but
may be expensive).

F1na11y for general information purposes the Huson well water level should be

» surveyed, along with the Hospital well and Synod well if time permits.

QNQ@ii\\pva&f3>

N. T Lomas
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Attachmenf List:

Hydrographs: Airpoft‘well
Huson well

Water Chemistry Analysis:

Page 4

Airport well, September 1976 and September 1977

Schoeller Plots: Airport well, Synod well, Huson well
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ENVIRONMENTAL LABURATORY
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(7 GCTUBER 27, 1976 S
i ' B,C, WATER RESOURCES ‘EQVICE |
N e e e e e,
S WATER RUALITY REPORT For bAHPLt 615&77w
L”ﬁ TO: WATER INVESTIGATIUNS BR )
( | 1106 COOK ST, <
;; . VICTORIA,B,C, Va8V 329 '
P . FOR SITE: 1400011 KLERT BAY ATRPORT WELL
i b : : B
i ‘ SAMPLING DATE(S): SEP 30776 1700 HRS TU SEP 30/76 1705 HRS
: SAMPLE TYPE: FRESH WATER
- ; SAMPLING DEPTH: 297 g
, t SAMPLED BYs W,1.B, = HYDROLOGY
. DATE RECEIVED BY LABORATORY: OCT 0U5/76 _
0040101 PH K 0071701 RESIFILT,105C 118,
REL UNIT MNG/L
G11oiol SPECIFIC ConDUC 187, 0300101 COMP.DIL.COND, 193,
- : UMHO/CH o ' UMHG/CH
1010:01  ALKALINITY:IPHNL  4-- = K 30201031 ALKALINITYSTOTY Lot K
) o ME/L. MG/L
1041702 CHLORIDE3DISSOL 9,6 1070002 HARDNES,T3CACO3 67 4%
MG /L MG/L
1093703 NITROGNINOZ NO3 A K 1130101 NITROGNSKJELDAH - K
11191703 PHOSPHORUS 3TOT ~x. K 1211701 SULPHATESDISSOL -~ =~ A 3%
T DISSOLVED MG/ ' MG7L
2541702 CALCIUM 19,4% 2570304 IRON L 0.
o DISSOLVED MG/L TOTAL MG/L
‘2571802 IRON K 2591701 MAGNESIUM 4,5
; DISSOLVED MG/T DISSULVED MG7L
2601801 MANGANESE K 2641703 POTASSIUM 2.0]
i - DISSGLYED MG/L : ~ DISSOLVED MG/L
t". ;‘ . . ‘ N .
2654703 SODIUNM 10,4%
R DiSSULVED ME7L
RtMARKb. Alkalinity:Total . 65.3 mg/1
;u + .- Alkalinity:Phenolpthalein <0.5 mg/l
. pH 8.3 rel units
I P Nitrogen, NO2+NO3 2.10 mg/1
: : Nitrogen,Kjeldahl <0.01 mg/l
i ! Phosphorus, Total Dlssolved 0.030 mg/1
: (- .qungai‘("\( . QL m. /,Z T
! ~ Above parameters analyzed 5 October 1976 - ~
’ Qotn. e.o.o.oooene
FUR ENVIRUNMENTAL LAaGRATORv
: SAMPLE No. 615677w CUNTINUED ON NEXT PAGE,

)
W
01103048

SNBOJ SSANISAL ANOON

LNF

&

H
B e e

T

Ly




=

[
[3

T OCTORER 20, 1977 ENVIRNAVENTAL LABORATARY PAGE R
b MINISTRY OF THF EMVIRONMENT :
’ TATER AUALTITY REPORT FHR sAMpL”E""”‘HBaS?w
. TO: WATER INVESTIGATIONS &R )
(. . 1106 CNOK ST, _ )
{ ‘ : VICTORIA,B.C, vav 329
g FOR SITE: 1400011 KLERT B&Y ATRPORT WELL
§ SAMPLING DATE(S): 0CT 4/77 0710 HRS:
; SAMPLE TYPE: FRESH WATER
: SAMPLING PEPTHP 300
) ‘ SAMPLED RY: W,I.B, = HYNROLOGY
: § -DATE RECEIVEB BY LABDRATORY. ocT 06/77
004n1N1  PH - ' R,3 0n7i701 RESIFILT, 1asr 126"
CREL. UNIT ~ MG /L
vpa101a1 SPECIFIC CONDUC 182, . 0300101 chploILLcoNo; 193,
UMHO/CM UMHO7EM
1010101  ALKALINITY!PHNL L 0,5 1020401 ALKALINITYSTOT 70,9
R ) MG /L MG /L
1044702 CHLORIDEIDISSOL = 9,2« 1070002 HARDNES, TECACO3 65, 0%
R MG /1. ‘ ME/L
1094703 NITROGNEINOR NO3 1,15 1130101 NITROGNIKJELDAH 0,01
Lot ' Rt . ’ T : HG/L ' BRI Toolminamiani o ola ‘ ‘MG/L .
1491703  PHOSPHARUS :TOT 0.0%% 1211704 SULPHATE:DISSOL £ 8
DISSOLVED MG /L MG/L
2541702  CA{CTIUM 19,1% 2570304  IRON 0.2
. NISSOLVED MG/L TOTAL MG /L
2571802 IRON L 0.t 2591701 MAGNESIUM 4, 3%
: : DISSOLVED MG /L ' DISSOLVED MG /L
2601801 MANGANESE L 0502. - 2641703 POTASSIUM 1,6
; nISSOLVED MG/L - ~ DISSOLVED MG /L
2651703 -.-SODIUM : 10,3 k
NISSOLVED MG /L
REMARKS: . ~

o ‘
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