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Seprtember 4th, 1958

File: 0215160

Mr, A. F. Paget,
Comptroller of water Hights,
Victoria. :

Dear Sir:

The accompanying report entitled HPreliminary Report on the Comox
Valley Water Supply” was prepared by Mr. P.J. Leslie, Hydraulic Engineer and
is in response to requests made by the City of Courtenay, the Villages of Comox
and Cumberland and the Improvement Districts of Arden and Royston. The Atlas
of 10 maps under preparation which was to accompany the report is not yet com~
plete. However, pertinent portions of them have been included within the
report and the completed sets will be mailed to the above mentloned parties
within the next few weeks.

The scope of the investigations in the area has been outlined at
several meetings held under the chairmanship of Mr. D. Campbell, M.L.A., and
attended by members of the Water Rights Branch. '

The report is a preliminary appraisal of water resocurces in the Comox
Valley and includes a prediction of the expected population growth and water
consumption which may take place during the next 25 years. On the basis of
this data a preliminary layout has been made of the main works which might be
operzted by a Greater Water Board.

It will be noted that the estimates of cost for the two alternatives
{Project A and Project E) were prepared primarily to make a comparison between
the two systems and alsc teo provide the organization committee with an approxi-
mate measure of the magnitude of such an operation. While the actual evalu-
ation has been only for new works, some of the recently installed pipes of the
Royston Imprevement District could in part be said to be operating as a main
line circuit. However, further analysis was not considered necessary at this
stage and would be the subject of a detailed engineering report should planning
troceed,

The general cenclusions reached in the report would indicate that the
area is fortunate in having nearby three sources of gravity water supply, It
would appear that the most economical system for future operations would be a
combination of gravity water from the B, C. Power Commission dam on the Punt-
ledge River‘to serve most of the area with a secondary high pressure gravity
system from Allen Lake to feed the higher regions around Cumberland.

It is recommended that should the organization committee decide to

vroceedythat a consultine engineer be retained to prepare a detailed report
inciuding plans and estimates,

Yours very truly,

‘4<(jj%§LVJLﬁLQjLLJ
T. A. J. Leach,
Chief Hydraulic Investigaticns Division




SYNOPSIS

Adequate gravity water to supply the future requirements
of a Creater Water District within the Comox Valley including the
City of Courteray, the Villages of Cumberland and Comex and the
Improvement Districts of Royston and Arden is available either from
twe Brown River (Project A) or a combination of the Puntledge Hiver
and Allen Lake supplies (Project B).

Requirements based an an anticipated population growth from
the present total of 7200 to 18,500 by 1983 show an ultimete con-
sumption at the end of 25 years of 1000 million imperiel pallons per
annum equivalent to about 3700 acre feet.

Costs of the two alternatives summarized below show that the
approximate wholesale price of water to the Greater Water District
would range from a low of 11.7% per 1000 gallens under Project B to a
high of 14.1l¢ under Project A. Actual price to the consumer would
also include distribution costs which are not covered in this report.
Generally the price per 1000 gallons compares reasonably well with the
existing wholesale price of water in some of the presently operating
Greater Water Districts. '

Project'A" Froject '"BY

Source .. Browns Hiver Puntledge River & Allen lLake
Capital (ost e s e s o « » 1,801,000 1,434,000
Annual Cost . . e e ... 146,080 116,720
Population 1983 . « = « « « = & 18,500 18,500
Annual Consumption 1983 . . . - 1,000 m.ieg. 1,000 m.i.g.
Wholesale cost per 1000 gals. . 168 11.7¢

The estimates do not include an evaluation of existing sysiems
or what portion of them might be charged to main line distribution.
Should the organhizing committee decide to proceed beyond the preliminary
analysis, it is recommended that a consulting engineer be retained to
prepare a design report which would include detailed estimates and also
the evaluation of existing systems. -
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PRELIMINARY REPORT ON THE COMOX VALIBY WATER SUPPLY

Introduction: (See Key Plan)

The Comox Valley area lies on the East Coast of Vancouver Island,
approximately 140 miles North of Victoria, and includes the City of
Courtenay, the Villages of Cumberland and Comox, and the Improvement
Districts of Roysten and Arden.

_ At present these communities, with the exception of foyston (which
receives its supply from Cumberland) obtain their water from independent
sources, and operate their own waterworks.

While the present systems appear adequate to meet today's needs,
future growth in the area will inevitably be coupled with an increase in
water requirements, and the resulting necessity for enlargements and modifi-
cations to existing waterworks.

hks a consequence of this, it has been suggested that a Greater
Water Board, supplying water in bulk to the communities within the Comox
Valley would prove more advantageous than independent developments. Follow-
ing seversl meetings with representatives of the varlous areas, it was
agreed that the Water Hights Branch would prepare a preliminary report deal-
ing with the water resources of the valley and thelr adeguacy with respect
to the needs of the growing population.

This report has been prepared with this objective in mind and esti-
mates of cost have been limited to the main structures only, such as storage
dams and reservoirs, chlorination units, access roads and main pipe lines.
Such costs are ordinarily shared by members of a Water Board while internal
distribution lines (which are not included in the report) are the responsi-
bility of the particular areas concerned.

Field Work and Mépping (See itlas accompanying this report)

Airphoto coverage of the area was flown in May, 1957, and the ground
control for planimetric mapping was carried out in July and August, 1957.
Map sheets covering an area of some 16 miles by 16 miles to a scale of 1" =
1/4 mile, with 25 ft. contour intervals, were subsequently ceompiled by the
Multiplex Division, and are contained in an Atlas of 10 sheets which accom-
panies this report.

In the course of the.field work, existing water supply schemes were
inspected, possible dam and intake sites visited, and information relating to
consumption, poprulation trends, distribution system, pressures, etc., was
obtained from local authorities.

Present Sources of Supply -

The City of Courtenay. Courtenay draws water from Browns Hiver, which
hes a catchment area of approx. 3L sq. miles above the point of intake. The
intake consists of a low concrete dam across the river, and a concrete inteke
structure with a sirngle 1//4 inch trash screemn.

Water flows from the intake through 1580 ft.ef 18" concrete pipe to
a concrete settling box, constructed with wooden baffles of the "over and
under type". From the settling box the water gravitates through approxi-
mately 15,500 ft. of 12" reinforced concrete pipe to an open reinforced con-
crete service reservoir of 500,000 gals. capacity, located about 13 miles
north west of the City centre. An 18" Reinforced concrete main feeds from the
reservoir to the distribution system, which is a "grid iron" layout of 4" to
12" pipes of cast iron and Transite, with a few shori sections of wood stave
pive. It is possible to bypass the reservoir through a 12" bypass pipe.



An auxiliary source of supply may be obtained from a 4" connection
to the supply main from the 12 ft. diameter penstock of the B, C. Power
Commission Power Plant on the Puntledge River. The connection is at the
point of crossing of the supply line under the penstock.

Elevations pertinent to the Courtenay system are as follows:

Crest of Dam at Intake 257.2 ft.
T.W.L. Settling Box 254.3 ft.
T.W.L. Service Reservoir 181.1 ft.

At present storage is available in the headwaters of ithe Browns
fiver at MacKenzie Lakes but this to date has never been used.

The most recent report available (See Appendix A) dealing with the
Courtenay Water Supply is that prepared by the British Columbia Under-
writers Association in December, 1954.

Village of Cumberland:

Cumberland obtains its supply from a system of lakes and dams lying
to the South West of the City. Water is stored in Hamilton Lake and
Stevens Lake {combined storage 81,800,000 imp, rsallons) which lie at
elevations of approximately 1800 ft. and 2030 ft. respectively. The
intake is located at what is known as No. 1 dam at elevation 925 feet.
Both this dam and No, 2 dam, a short distance upstream, have very limited
storage capacity. "

Supply to the Cityis through 9,000 fi. of steel pipe (with one
yressure reducing valve). This pipeline and a part of the distribution
system have been in service for approximately 50 years, and will reguire
replacement shortly. FExtensive logging operations in the watershed area
create a danger of pollution of water., The water supply is not chlorinated
within the Village. However, at iis eastern boundaries it 1s so treated
before entering the Hoyston system. '

Details of the Cumberland Water System and suggested expansion have

been dealt with in a report prepared in September, 1955, by Mr. V. A,
Guyther, Consulting Engineer.

Royston Imrrovement District:

Royston receives water from Cumberland through an 8" transite pipe
(installed in 1957) which extends eastward for 6,700 feet from the eastern
boundary of the Village to the western limit of the district. The water
is metered at the former point. Two pressure regulating valves are
employed within the Royston boundaries to reduce pressures. The distri-
buticn system is all transite pipe, and has recently been installed. An
0ld commection from Courtenay to the North Roystcn area is no longer in
use, Details of the recently installed Royston water system$ are con-
tained in the following reports.

V.A, Gwyther & Co. ~ Preliminary Report Water Possibilities Reysten
Improvement District {May 30, 1955)

1 ﬂ n - Water Possibilities Royston Improvement District
Report No, 2 ={June 15, 1955).

i i n - Report No. 3 - Comparative Costs of Water

Purchased from the City of Courtenay and the
City of Cumberland {(May 12, 1956)

Village of Comox

The Comox supply is pumped from two deep wells located within the
village boundaries, The maxirmm combined delivery from the two wells is
estimated at 300 U.S, g.p.m. Water from No. 1 well has exhibited
cbjectionable taste and odour, particularly during heavy demand periods,



probably due to the presence of Hydrogen Sulphide.

Storage 1s contained in a recently constructed wood-stave tank of
200,000 imp. gallon capacity, with a top water level of 232.8 ft.

The distribution system was completely relaid in 1956, and with
the exception of twe short plastic feeder lines, is all transite piping.
The water is not chlorinated, but provision has been made for the installa-
tien of a chlerinator.

The most recent engineering reports: prepared for Comox are as
follows:

V.A. Gwyther & Co. - Preliminary Report Ground water Investigation,
Village of Comox, Feb. 1954.

" i " " - Report on the Cround Vater Supply & its Distri-
buticn in the Village of Comox, dJune, 1954,

Arden Improvement District:

The District is not at present served by water, but it is planned
to pipe water from springs located near the Courtenay Sand and Gravel (o,
vit on the Cumberland Read,

A preliminary report dealing with this area can be found under
"Water Supply for Arden Improvement District - May 6th, 1958, Y.R.B., by
I"Ia Lo Zir'ul” 3

Population Estimates and Water Consumption (See Appendix B)

Little information regarding water consumpticn is available for any
of the communities, and estimates of future water requirements are based
on forecasts of population growth, together with the estimated per capita
water consumption.

The growth of the population of the communities in the Comox Valley
up until 1956 is shown graphically in Fig., 1, Appendix B, from figures
abstracted from the Regional Industrial Index of British Columbia.

Estimates of future population made by the Bureau of Economics and
Statistics postulate a maximum average compowund rate of growth fer the
region (Vancouver Island) for the years 1955 to 1980 of 4% per annun, and
this figure has been used as the basis for estimating the population growth
of Courtenay, Comox and Royston. In view of the slow rate of growth of
Cumberland over the period 1941 to 1956, a figure of 2% has been adopted
for this centre. '

In planning for the future water supply, a period of 25 years was
adopted and it will be noted from the graph that szt end of this time (1983),
a population of 18,500 is anticipated, almost one half of which will be con-
centrated in the northern area around Courtenay. :

Flow measurements taken during July, 1958, for Royston indicated that
the average per capita consumption for the month was approximately 125 p.p.d.
However, sprinkling regulations were in force during the period, and
unrestricted consumption can be expected to exceed this figure considerably.
Hourly flow measurements taken over a period of a few days for Cumberland dur-
ing & previous summer showed a maximum demand rate equivailent to approximately
225 gals. per capita per day. '



The following per capita consumption figures have been assumed
for the area for estimating purposes: -

Imperial gallons

Annual average consumption 150 g.p.c.de

Max., daily average consumption 375 g.p.Cade
(2.5 x Av&_‘s_ra_ge_)

Averape conéumption for summer months 250 g.pP.ced.
Population to be served in 1983 = 18,500
Consumption fimmes computed on this basis for the communities
in 1983 are:
TABIE T (Imperial gallons)

Courtenzy Cumberland Royston Comox TCTAL
Z.P-Cels MeLolo ms £l m,r.d. m,g.d. m.g.d.

iver, annual consumption 150 1.31 0.27 0,62 0.56 2,76
Max, daily consumption 375 3.26 0.68 1.56 1.39 6.89
Aver.Cons,, Summer months 250 2,18 0.4L5 1.04, 0.93  L.60
Population o 8700 1800 1150 3700 18,350

Sources of Supply:

Several engineering reports'dating back to 1947 have dealt with
sources of supply for certain portions of the overall aresoce

These are as follows:

E.A. Cleveland - Report to City of Courtenay on Certain Aspscts
of its Water Supply, October, 1941 -~ Appendix C.

A.G. Graham - Report on Proposed Diversion of Outlet Creek from
loke Helen MacKenzie, June, 1947 - Appendix D.

F.C. Stewart - Report on Lake Helen MacKenzie Diversion &
Browns River watershed with short section on
supply and distribution system fer City of
Courtenay, August, 1947 - Appendix B

These reports have been included as appendices to provide some back-
ground information on the resources of the Valley and to place within one
report all the recent observations on the subject.

A number of factors should be considered in determining the most
satisfactory source or sources of water. Foremost in this is adequacy
of supply during the driest periods such as occurred during the summer
of 1958.-

The main sources of water within a reasonable distance of the
Courtenay-Cumberland-Royston triangle are -

(1)} Browns River
{2) Cumberland Creek watershed
(3) Comox Lake & FPuntledge River



' The first two sources of supply have been partially developed by
Courtenay and Cumberland respectively, while glectrical energy is pro-
duced on the Puntledge Hiver by the B, €. Power Commission. The possi-
bilities of a gravity supply from the Puntledge River which drains the
lake wiil be considered in combination with a pumped supply for the high
areas around Cumberland. An alternative to Cumberland pumping would be a
gravity supply from 4l1len Lake,

Yield of Watersheds (See plan Ho. 3)

Drainage areas of the Brown River and Cumberland Creek watersheds
are as follows:

Browns River above present intake 34 sa, miles
Browns River above Medicine Bowl Park 31 sq. miles
Cumberland Creek above No. 1 dam - 2.8 s8g, miles
Perserverance Creek above Allen Iske 1.0 sg, miles
Total Cumberland and Perseverance Cresks 3.8 sq. miles

_ No pauging records are available for either Browns River or
Cumberland Creek, and estimates of minimum discharges are therefore based
on comparison with nearby watersheds for which records exist.

Minimum recorded discharges, average discharges for 100 day
pericds of minimum flow, and average flows for the driest years for 5 nearby
rivers with watersheds subject toc similar climatic conditions to those
under consideration are given in Table 11, together with the assumed design
figures to_be applied to Browns River and Cumberland watersheds. Included
in Table 11 is an estimate of the flow in Browns Hiver of 2.8 c.T.s. made
on August 25, 1958, immediately above the present intake £ollowing an
unusually dry swmmer. It is considered unlikely that flows will fall below
those assumed.

Storage Reguirements (Reference Plan No, 3)

(1) Browns River Vatershed

From the minimum flows shown in Table 11, a minimum discharge
figure of 1.5 c.f.s. for Browns River equivalent to 0.8l . m.g.d. was chosen,
If this river were to be used as a source of supply for the Valley, whose
maximmm daily consumption in 1983 is estimated to be 6.89 m.g.d., it is
evident that storage will be recessary to augment the flow in Browns River
during periods of drought. ' '

The assumed average flow during a dry year is 77.5 c.f.s. or 41.7
m.g.d. Providing sufficient storage is available, the yield of the water-
shed will be more than adequate to meet the estimated fubure requirements.

Basing storage reguirements on a lOO—day pefiod of drought, an
average summer use of 4.60 m.g.d. and 100 day dry flow of 4.65 c.f.s. (R.50
m.g.d.) , the following storage is required {assuming no losses):

(4.60 - 2.50) x 100 m.g. (Imp)

2,10 m.g. {Imp)
= 775 acre feet.
Assuming an arbitrary loss of water of LO% between the storage lakes

and ﬁhe point of intake, including evaporation, the storage requirements
would be 1290 acre feet.
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No suitable storage site exists on Browns River, but storage may
be developed at its headwaters on the group of lakes lying on the Forbidden
Plateau, which drain to, and through Pearse Lake into Browns River., Stor-
age in these lakes could be secured either by raising the level of the
lakes by means of small dams at the lake outlet, or by drawing off water
by trenching into the lakes. Outlet conditions at each Jake would dictate
the most suitable methed to be employed.

Bight feet of storage is already available in McKenzie Lake, which
was raised in 1931 by the construction of a log dam at the lake outlet. A
further 10 feet of storage could be impounded by constructing a higher dam
immediately below the existing dam. (See Plan lo. 4). This would result in
the inundation of Douglas Lake, which is about 5 feet higher than the present
elewation of McKenzie lake. A trench between Douglas Lake and McKenzie Lake
would make available approximately L feet of storage in Douglas Lake, when
McKenzie Lake was drawn down belew the present elevation of Douglas Lake,

TABLE 111
Lake Drainage Total Run-off Surface Depth of Volume
Area - day year area Storage stored
sg, mi. ac.ft. acres fest, ac.ft.
McKenzie 2.3 4160 36.5 18 666
Douglas 19.5 L&S5 175
Johnson 0.5 905 30.8 8 246
Netuts 3.0 4,52 15.7 5 78

(excluding over-
flow from Johnson L)
Pearse Ta1 235 314 g 251
(excluding over-
flow from cother
lakes )

TOTAL 7.1 12,850

Considerable additional storage (appreximately 1200 acre feet) could
be made available on Helen MacKenzie Lake., This lake drains naturally te
the Oyster River, but water from the lake could be diverted to Browns River
by means of a diversion ditch of approximately one mile in length. However,
this scheme would probably prove cestly, and would only need be implemented
after development of the other storage lakes, and should conditions require-
it, (See F, C. Stuart's Report in Appendix E).

2., Cumberland and Perseverance Creek Watersheds

The Cumberland Creek watershed above Dam No. 1, together with the
Perseverance Creek watershed draining into Allen Lake covers an area of 3.8
square miles, or about one-ninth that of the Browns River watershed above
the Courtenay intake. ({The drainage areas of both the Browns River and
Cumberland-Perseverance Creeks watersheds are outlined in the topographical
may contained in this report).

A dry year run-off of 2.5 c.f.s. per square miles (or 1810 acre-feet
per squsre mile per annum) was assumed for the Browns River watershed, The
average elevation of the Forbidden Plateau from which most of the Browns
River run-off originates lies at an elevation of about 3500 feet, compared
to an elevation of approximately 2000 feet for most of the Cumberland-
Perseverance Ereeks watershed. It is probable that the dry year flow per
square mile for the Cumberland-Perseverance (reeks areas would be less than
the corresponding figure for the Forbidden Plateau area since the former
lies some 1500 feet lower in elevation. However, using the same figure, the
following dry year run-off might be expected.
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3.8 sq., miles X 2.5 c.f.5. 9.5 c.fe8,

5.1 m.gedos (imp)

1l

The required storage in 1983 for a 100-day period, assuming no losses,
would be

(4,60 ~ 0,31) x 100

it

1429 m.g. (imp)

i

1580 acre feet,

Allowing for a 15% loss from seepage and transportation, plus
a further 100 acre-feet loss over the period/gﬁgﬁoration (based on a total
lake surface area of 100 acres and evaporation loss of 3 inches per menth
or 12" per 3 months), the required storage becomes 1960 acre feet.

Mr. V. Gwyther, in his report entitled "Corporation of City of
Cumberland lWaterworks System" (Sept. 20th, 1955) lists the following stor-

ages.

Location Storage (Millions
of Imp. gallons) here Feet

1., Reservoir No. 1 (Intake) nil nil
2. Reservoir No. 2 { Maximom ) 16.0 59.0
3, Reservoir Ko, 3 (Maximum) (Hamilton L) 45.2 167.0
I, Reservoir No. 4 (8! Higher elev) (Stevens L) 71.3 264.,0
5, Reservoir No. 5 {proposed max.) {Henderson L) 107.0 396.0
4. Reservoir No. 6 (10! higher) (A1len Lake) 62,0 230.0

TOTAL 301.5 1116.0

The total storage of 1116 acre feet still leaves a deficit of 8h4 ac.
ft.

It is understood that a report just completed by Mr. V. Gwyther dis-
cusses the possibility of raising Allen Lake some 55 feet, Water would be
diverted from Cumberland Creek into this large reservoir, and a new 12" main
would be laid from Allen Lake to the centre of Cumberland.

Further storage could be obtained in Tsable and Poum Lakes which have
a combined drainage area of 2.75 square miles, These lakes drain naturally Lo
the Tsable River, but could be diverted to the Cumberland watershed, However,
the diversion would be approximately 7 miles in length across rough terrain,
and would in all probability prove unfeasible on economic grounds,

_ In view of the deficit in storage, the marginal surplus yield of the
watershed over the demand during a dry year, and the danger of pollution in
the watershed area, it is not recommended that the Cumberland watershed be
considered as a source of supply for a Creater Water Board for the Comox
Valley. '

PROJECT "A% - Gravity supply from Brovns River

(Reference Plan No. 1)

Source of Supply and Intake

A suitable source of supply for the area served by a Greater Water

Board would be Browns River, by virtue of its large catchment area, adequate
storage potential within the watershed, its proximity to that part of the area
where expansion is taking place most rapidly, and where the greatest concen-
tpation of population may be expected to occur, and under present conditions,
the relative freedom from danger of pollution of its water, Some disadvantage
at present lies in the difficulty in reaching the Plateau lLakes, and it wonld
be necessary to construct access rodds to the reservoirs.



Tr order to supply water to all areas by gravily, it would be necessary
+o resite the intake on Browns River at a higher elevation. A suitable site
for a small dam and intake exists at Medicine Bowl Park some 2% miles above
the present intake. The top water level of = dam at this site would be
approximately 755 feet and local storage of about 4 m.gz, would be created
upstream of the dam. (See Plan No., 6). This storage would be extremely
useful for regulation purposes, to prevent wasiage when stored waters from
the Plateau lakes are released into Browns Hiver, and would also provide
a valuable balancing effect on fluctuating demands over short periods.

In the design of the dam, the possibility of cand, gravel, and bouwlders
moving downstream and accumulating behind the dam should be borne in mind
and adequate flushing facilities would be necessary.

Storage

Storage would be obtained in lakes on the Forbidden Plateau, and has al-
ready been discussed under "Storage Requirements", Development of storage
would be in stages as the need arose. (See alsc Reports by Cleveland
(Appen%ix ¢) Graham (Appendix D) and Stewart (Appendix E) appended to this
report).

Tt will be noted in Appendix F and also Table 111 that headwater storage
has been planned at the following sites:

Lake Storage Volume A.F, Total Cost Cost per ac.ft,

McKenzie and ) 841 $ 21,000 $25.00

Douglas

Peareae 251 - 2,000 8,00

Netuts 78 2,000 25,00

Johnson < 246 9,000 36,60
Total 1416 34,000

The cost per acre foot of storage in the reservoirs varies from a low
of $8,00 per acre foot at Pearse lake teo $36.60 for Johnson Lake., With the
exception of Pearse and Netuts Lakes, all reservoirs require dams and clear-
ing, and this latter item makes up more than 50% of the total cost.

Storage on Pearse and Netuts Lakes are obtained by lowering the outlets
and placing small control gates in them.

hdequate access roads to the storage sites totalling some 12 miles
would be needed to allow reservoir operations during the critical dry periods
" of the summer, and also for maintenance and repair.

Layout of Pipe Mains. (Reference Plan No. 1.)

A 24,7 steel trunk main would be required from the intake dam teo a point
near the existing Courtenay service reservoir. From this point small branch
lines would feed to the existing and proposed Courtenay service reservoir
located near Cumberland. For the purposes of design, Royston has been divided
inte high level and lew level zones, being respectively that area along the
Cumberland Hoad lying above the E., & N, Railway line, and that area along the
Island Highway, lying below the E. & N. Railway line. The high level zone
would be supplied from the service reservoir near Cumberland, which would
also supply Cumberland, and the low level zone would be supplied from the:
Courtenay reservoir.



A further 127 main would feed to the Comox Service reservoir, which
would supply ComoxX and other consumers in the area.

A 6" branch from the 16" main to Cumberland would supply Arden
Improvement District.

The layout of the system is shown on the 1/4 mile to 1 inch map sheeis
in the Appendix, and estimated costs are shown in Appendix F.

Service Heservoirs

The funchtion of service reservoirs is to equalize supply and demand
over short pericds, making possible a reduction in the size of main supply-
ing the centre, and alsoc o prevent the interruption of service due to
breasks in the m2in between the service reservoir and intake. A reserve of
water for fire fighting purposes is also provided.

The possible location of service reservoirs is indicated on the /4
inch to 1 mile map sheets on Plan 1. Suggested eventual storage capacities
are as follows:

Location Area Supplied Capacity
Courtenay Courtenay and low level zone 1 m.g. (in addition %o
of Royston existing % m.g.)
Cumberland Cumberland & high level zone, 3 Mego
Royston .
Comox Comox and neighbouring con- % Mego
sumers

PROJECT "BY - Gravity supply from Puntledge Hiver and a
second gravity supply from Allen Lake

(Reference Plan 2)

At present the B.(. Power Commission is generating electrical energy
through the diversion of water on the Puntledge River where a headwater
elevation of 422 feet is maintained. It would be possible to construct an
intake at the diversion dam site which would feed water through a 24" pipe
to the same general system outlined in Project A and shown on Plan 2. The
aprroximate top water level of Courtenay service peservoir which the 247
line would feed would be 390 feet which would service all areas below
elevation 300 feet., It will be noted on the map that this would cover all
the land east of the power line or about 80% of the predicted built-up
sections,

A second high pressure supply would be needed to feed the Cumberland
region and other high areas west of the power line which could be provided
by one of three alternatives, namely:

(a) Pumping from Comox Lake (elevation 440 feet) to a high pressure
(elevation 650 feet) one million gallon reservoir at Cumberland. This
would involve about an 80 h.p. jnstallation on the lake and some 9900 feet
of 12" pressire line. '

{b) Booster pump to be installed on the main leading to Cumberland
which would require 110 h.p. and would also include the service reservoir.

(¢) Use of Allen Lake storage feeding through 2 12" line inte the
Cumberland system.

The latter would require about 24000 feet less pipe than alternative
(a) and would eliminate the need for a large service reservoir and pump.
It has similar .advantages over the booster pump scheme proposed under (bl

Allen Lake storage would also eliminate the annual pumping costis
because even wibkh its limited drainage area (1.0 square milés), some 1,000
to 1,200 acre feet of storage might be realized by the construction of.an

adequate dam.
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For these reasons the cost of Project "B" has been estimated on the
basis of two gravity supplies; one from the B. C, Power Commission
diversion dam on the Puntledge Hiver and to feed areas below 300 feet
elevation and a second smaller supply from Allen lLake for elevations
between 300 feet and 600 feet. These two systems would, of course, be
interconnected as shown on Flan 2.

In making the estimate shown under Appendix G. i1t should be noted that
we have assumed a development of 1,000 acre feet of storage on Allen Lake
which would require about a 5-foof dam, With the limited drainage area
tributary to the lake this is probably its maximum development unless
other waters can be diverted into it. Z£s previcusly mentioned we under-
stand that Mr. Guwyther will be reporting to Cumberland regarding possible
diversions to Allen Lake. '

Cost Comparison DBetween Projects PAY and BT
4

In comparing the capital cost of Project "B" with that of "A", it will
be noted that a reduction of $299,000 has been realized in "B". The major
portion of this decrease in cost has been through a reduction in the length
of the 24" intake main from 29,400 feet under Project "A"™ teo 17,900 feet
under Project "B". Again, whereas some $70,000 was required for storage
and access roads in the Forbidden Plateau region, this has now been reduced
to the comparable figure of $25,000 for the Allen lLske storage. These
differences in capital ccst are reflected in the annual cperating expenses
as shown below,

Project MAM Project "BY
Source Browns River Puntledge River & Allen Lake
Capital Cost 1,801,000 1,434,000
Annual Cost 146,080 116,720 -
Population 1983 18,500 18,500
Armmual Consumption 1983 1,000 m.i.g. 1,000 m.i.g.
Wholesale cost per 1,000 gals. 14.6¢ 11.7¢

The annual costs above have been arrived at on the basis of 5% interest
and retirement of capital in 25 years. An additional 1% has been added for
operation and maintenance and $2,000 for chlorination. :

It will be realized that the estimates in this report are very approximate
and only cover what might be considered as the mainline system. Further to
this, no attempt has been made to price other than steel pipe and substantial
savings may be realized by the use of other materials. The prices therefore
quoted sbove are used more in a cemparative manner to evaluate one project
against the other,

Bearing these limitations in mind, it will be noted that the cost per 1,000
gallons in 1983 varies from 11.7¢ for Project "B" agazinst 14.6¢ for Project
EIAH. ’

However, no allowance has been made under Project "B" for any annual
charges by the B. C. Power Commission for the diversion of domestic water
from the Puntledge Plant which, in 1983, would average 2.76 million imperial
gallens a day equivalent to about 5 c.f.s.

CONCLUSIONS AND RECOMMENDATIONS

(1) It is predicted that in the next 25 years the Courtenay, Comox,
Cumberland, Royston, Arden areas on Vancouver Island will increase in total
population from 7,200 in 1958 to 18,500 in 1983.



(2) By 1983 this pppulation will require 1,000 million impsrial
gallons of water per annum. Aboub 65% of this consumption will be in
the Courtenay-Comox area, 22% in the Royston and irden regions and the
remainder in the south-west region around Cumberland.

(3} While adequate water is available through storage at the head-
waters of the Browns River to supply this demand, the proximity of the
Puntledge River and the existing diversion dam on it would provide the
cheapest source providing arrangsments can be made with the Power
Commission. & second higher gravity supply frem Allen Lake would be
required to serve Cumberland and the south west regions.

(L) This report is primarily to provide the organization comuittee

with a preliminary appraisal of water resource availability and approxi-
mate costs. It is recommended that should they decide tc proceed further,
that a consulting engineer be retained to prepare & detailed report includ-
ing plans and estimates. )
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Excerpt from British Columbia
Underwriter's Assoc.

RFPCRT ON THE CITY OF CORTIMAY, B.C. December, 1954,

CITY IN GENERAL

The city is incorperated, nopulation as given in the 1951
census was 2553, but is now estimated to be abeut 3000. Administration is
by a mayor and six alderman. It is the centre of a farming, logging and
lumbering district. Industries are mainly dairying, small manufacturing
and repairs anddistribution. Location is on the east side of Vancopver
Island anout 140 miles north of Victoria, B.C. Transportation is provided
by the Esquimalt and Nanaimo Railway and Provincial Island Highway and an air
landing field within five miles. Topography is fairly level. Elevation of
the main mercantile is about 40 feet. The area is 840 acres. Street widths in
mercantile district are 60 feet wide with one 40 feet wide with 20 foot
lanes in part. There are 19 miles of street of which £ miles, including thse
Provincial Highway, are paved; the remainder being gravelled and in gocd
condition, The climate is mild with temperatures ranging from an ahsolute low
of -6 in winter to nigh of 90 in summer. The average annual precipitation is
54.36 inches.

The fire loss for the five years from 1949 to 1953 inclusive
was 823,396,000 which based on a population of 2550 represents an annual
per capita fire los: of %#1.84.

FIRE FIGHTING FACTI"TIES
WATFRWORKS.

Note: Gallons where mentioned are in Imperial measure. Elevations are-
given in feet above sea level.

O#NERSHIP: The city owns and operates the system., The system
was installed in 1921 under the supervision of a consulting engineer. There
has been a considerable renewal of all pipe lines since. There are no
detailed plans available. -

nn i

ORGANIZATION: Mr. H. Sims is acting as supervisor. There
is a city foreman in charge of maintenance and repairs with two permanent
service men and others as required. Maintenance of the sytem appears to
be good. A consulting engineer is retained for construction and extensions,

RECORDS: There are no detailed plans of the waterworks system.
Details given on the enclosed plan were compiled from information given from
Memary.

. QUARTERS: There is a work shop on 6th Avenue adjoining the
fire hall. It is a one storey frame building with one bay for storage of
a truck, There are aiso two sheds on a lot at the corner of Cumberland
Road and Piercey Avenue. A start has been made on the construction of
new works quarters at the latter location. A few replacement valves,
dydrants and pipes are kept in stock,.

FIRE SERVICE AND EMER "#NCY O-FRATIONS: fhere is no arrange-
ment for waterworks employees to attend fire alarms but they are available
on call. >



City of Courtenay Report -2-

SUPPLY 7ORKS: The primary source of supply is the Brown's
River from an intake about 59 miles from the city. The area of the water-
shed is about 33 square. It is not fenced and is accessible to the public
and is being logged at the present time. The intake consists of a concrete
dam with a concrete intake equipped with a single % inch trash screen.
Difficulty is had keeping the screen clean due to gravel being piled against
it by freshets. There is a flush-out gate in the dam which was choked with gravel
from recent freshets. The elevation of the intake is 254 feet.

A secondary supply may be obtained by opening’a gate in a 4-inch
connection to the 12-foot diameter penstock of the B.C. Power Commissions pow=
er plant on the Puntledge River. This comnection is made at the location of
the crossing of the ipenstock over the supply line at an elevation of 194 feet.
It was not available for use at the time of making this inspection but it is
expected to be available when the penstock is watered early in 1955.

There is no record of tha supply from Brown's River failing but
it became so low a few years ago that it was necessary to sandbag the dam to
retard seepage. In the event of failure of the Brown's River it is possible
to open a spillway in a dam holding the water in lMacKenzie amnd Pearse Lakes
at a higher elevation in the watershed.

CONSUMPTION: There are no records of consumption. Based on an
average daily per capita of 100 gallons it is estimated the city uses 300,000
gallons with a oroba~hle consumption of an additional 100,000 gallons hy
connections furnished neighboring communities. It is reocrted that there
has been no shortage of water for many years.

METERS AND SERVICES: There are no meters in the city except for
mercantiles, There are 950 water services in the city. There are 4-inch sup-
ply mains to Royston, Comox, and the Campbell River Road.

SUPPLY MAINS: The main from the intake to a concrete settling
box is l6-inch reinforced ccncrete for about 1580 feet. From the settling
box to the reservoir it is mainly 12-inch reinforced concrete. Where cross-
ing the Puntledge River the pipe is steel with concrete reinforcing and is
buried under the river. Wnere crossing under the penstock for the B.C. Power
Commis&ion it is steel. The total length from the intake to the reservoir is
about 16,500 feet. From the reservoir the supply pipe is 18-inch reinforced
concrete. There is a 12-inch »y-pass normally kept closed around the reservoir.
The pipe line is covered 3 feet and more throughout its length,

RESERVOIR: The reservoir is an open reinforced concrete lined
basin with a capacity of 500,000 gallons located at an elevation of 180 feet
about 5100 feet south west of thecity limits. It is kept filled by regulating
the flow from the 12-inch supply line and an overflow drain.

DISTRIBUTICN SYSTEM: Consists of gridiron system of 4-inch to.
12-inch mains supplied by the 18-inch main mentioned above. There is a loop
of 12-inch mainly cast iron mains with a short segtion of wood stave main ser-
ving the business district.

PIPE: The main distribution pipes are cast iron for the most
part., The minor distrihutors are cast iron, transite and wood stave. The
wood stave is old and egradually being replaced with transite. Pipes are buried
3 to 4 feet. The following is a list of 4-inch and larger pipe in the dis-
tribution system., It is scaled from a waterworks plan as outlined to use by
the supervisor and is only aporoximate.

(Conttd)
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Pine in the Distribution System - November, 1954.

o LENGTH IN FEET 7 of 7 1
Size in = ® I
Inches C. Iron Transite W, Stave Total Dead Ends.
12 9,840 2,900 2,400 25.5
10
8 53950 57
6 16,810 1,250 31.4 18
4 1,050. 2,050 2 16
TOTALS 58,650 100,.0 34

GATE VALVES: There are valves on the supply main at the intake,
at the logging road crossing, at the crossing of the Puntledge River, two
where passing under the penstock, three at the reservoir and one at the
connection to the distribtion system at the city limits, On the distribution
system there is a fair distribution of valves at all junctions in the gridwork.
A1l valves are unidirectional in operation. They are of the single wedge hub
type, made by Crane and Terminal City Ironworks. Valves on the supply are in
concrete pits except two at the penstock are partly huried. On the distributor
system the valves are reached through mainly cast iron stem boxes with cast
iron covers., Not all valves are readily accessible, some having been covered over
by road construction,

HYDRANTS: There are 68 hydrants of the two- way-post type half with
engine connection. All have b-inch barrels. Laterals are mainly valved. Dir-
inently marked on the cape. Operating spindle and nut are of uniform size and
shape. All are of Terminal City Iromworks make. Hose threads are 7% to the
inch, 3 1%16th outsids diameter. Hose threads are expected to be converted to

fit the B.C. standard early in 1955, Hydrants are mainly located at street

intersections., There are some hydrants supplied by 4-inch laterals but these
are gradually being changed to 6-inch. Hydrants used in tests cperated satis-
factorily except one had a seized stem. Hydrants drain properly to gravel beds.

FIRE FLOV TEST: SEE PAGE 4, —

CONCLUSIONS: The waterworks system is under fair management. The
primary supply isample; storage is fair. The gridiron distribuwting sjstem
is fair but there is weakness in some districts frém small mains., ’The entire
system is vulnerable to a break in the supply line from the reservoir. Thg man-—
agement is progressive inasmuch as good enginesring is retained and there 1s
a program for progressive replacement of wood mains and all mains under b-inch
diameter, i
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To:

REPCRT TO

CITY OF COURTEWAY

Oon

CFRTATN ASPECTS OF ITS

WATER SUPPLY SYSTEM,

The Mayor and Members of the
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The Mayor
and Memhers of the City Coumcil
Courtenay, B.C.

Sirs:

Your letter of April 2%rd last, directed to the Secretary of my
Board, advised that ¥r. A.G. Graham, Citv Engineer of Nanaimo, had made
& very thorough investigation of vour water supnly system from Brown's
River and had given you a very comprehensive report with full details of
costs in regard to ohtaining both for the City of Courtenay and Bistricts

an adequate future water supply,

You asked if I could pay you a visit and look over the situation
%o make sure you "were making no mistake in regard to the suggested alter-

ations and new construction.”

I, accordingly, made a visit to Courtenar on April 27th to 29th
and with the kind assistance of wour officials made a general inspection of
the whols situation and was afforded the ooportunity of verusing Mr. Grahan's

revort and plans and of having an informal discussion with yourselves,

Trom ohservations made in the report and from information gathere
from your Water Officials, it became guite clear that the lowest flowz of
Brown's River in the summer season passing vour present intake works would
not provide for greatly increased deliiveries of water to meet the demands
of the City and adjacent territcry should their growth continue for some

years on an accelerated scale.

lThe first question, therefore, that presented itself for consider-
ation was as to the adequacy of Brown's River to permanently meat these
demands, _Fhis involved the question of whether artificial storage of water
could he ér@ated on the main sfream or in the several lakes at its source
in the Férhidden Plateau.
Tour officials advised me that the Smail log dam built by bthe City
at?th?toutlet of lMcKenzie Lake in 19%1 and which raised the lake surface

approkimately 8 feet for storage vurposes had at no time in the ten yearst

intgfval been required to be opened to let down storage water.




A study of the excellent topographical map of the region prepared
by the Provincial Nepartment of Lands, a copy of which is attached hereto,
discloses no storage site of anv suitable proportions on the River itself
from the intake dam to the ™lateau. This is confirmed bv the opinion of
those who know the Hiver over that diffieult strétch.

Subject to the adequacy of the River as a source of water supply
Heing later confirmed by further examination, 1 advised you at our discussion
that I could not share Mr. Grahaw's view as to thz desirability or‘the nec—
essity of moving the intake upstream entailing an increase in the length of

the supply main.

Suhzequently I had the opportunity of discussing the matter with

Me, Graham.

fs the Plateau investigation could he sultably carried out enly in
the summer it was arranged that T should come over later. Accordingiv I

made a visit te that area during the second week in fugust.
Upen return from that investigation I wrote you under date of
August 11th setting out in hrief the results of the visit which are amplifiad

herein.

WATER STORACE

The examina'ion of the lakes in the waters ed convinced me that
considera~le storage ma; be made available in the several lakes as shown on
the map attached, viz, lady, Johnson, Douglas, and Pearse, in addition to
the storage the City at present has developed in McKenzie Lakas., Netuts
Lake was not visited and althouch Battleship Lake was visite?! its outlet
was, for lack of time, not examined. From the ohssrvations made it is clear
that enoich storage can be created at these lakes to rreatly increzse the flow
of Brown's River at the Citv intake during the pericd of low summer Tlow.
This storage would he created by the construction at the outlets of the variocus
lakes, when and as required, of small wooden dams, since that is the most
economiQal tvpe of structure in such places, or 7y narrcw trenches in the

solid rock or partly by one and partly by the other method., Some hurriasd




notes as to each of the outlets visited will he found in the dpwendix to this

report.

The lakes are listed hereunder with the present surface areaz of

each as taken from the manuscript map of the region in the Surveys Hranch

" of the Provincial Department of Lands.,

Tﬁ@ areas of the lakss in question are as follows:

1. Tady Lake 33,6 acres Assume 6 storage = 201 acre feet
?, Johnsen Lake 30,4 % "o " = 243 " "
53. Netuts Like 16,8 " i 51 ¥ = 80 " #
ﬂ4, Douglas lake 20.0 " "o " - 86 n "
5 ¥cKenzie Take 27.2 © U =216 " "
é? Pearse Lake 24,0 " "ot " =192 7 "
152,0 " ' 1,012 acre-fest
i Rattleship Lake 32,8 " . ? 7
1’ Croteau Lake 8.0 " a | 0

As observed elsewhere in the report I did not have an opoortunity of
visiting the outlet of Battleship Lake and its area therefore has not heen
considered in the computation. It may have equally cood facilities as the others

for a dam or itrench at its outlet.

On account of the small area of Croteau Lake and its heauty and the

extensive tourist camp devaloped there it is not a suitable site for storage.

WcKenzis lake is already developed at your future experience
: \
with the use of water from this lake will indicate the appropriate time for

coﬂstruéiinc the other storage works referred to later. B

5

From lakes 1 to 6, as tabulated, 1000 acre-feet of storage gan
be quitd readily and cheaply ohtained.

F;‘
|

This quantity of stored water will provide 5 cuhic feed of;

water ?er second, equivaleht to aporoximately 2% million gallons per dav for lQO

days during the summer period. Some part of this water may not reach the iCity |

intake on Srown's River in a very dryv yvear but it is safe to say that 1% miilion
\I i
gallons per day should reach the intake in any event. '

At some convenient time the outlaet of Battleship lLake shoulh be




examined, If it is as well sulted as the other lakes for storage the total

availahle from this group of lakes might he increasad by 25%,

It will be noted from the map that the water of all these lakes ,
which lie at altitudes of from 3,000 feet to 3,300 feet above sea level, passes

through Pearse Lake.

The required discharge of storage water into Brown's River would
' Be quite simply effected through the control at the outlet of this lake., This
is to siy all the storage water required from day to day would be taken from
Pearse Lake until its availahle storage was 1argel§ used when water from one

or more of the lakes upstream would he drawn to refill it.

The drainapge area of each lake is amply capahle of préducing the
storage water required. These areas are shown on the map and the total catchment
area of TQrown's River is indicated as nearly as may be by a red line. This area
is approximstely 15,300-acr@S or a~out 24 square miles, Storage rights on these lakes

should he ohtained.

I also visited Helen McKenzie Lake, the water from w:ich flows
toward Oyster River and is therefore cutside ¥He SPowabd River cabonuedtlEBea.
Eight feet of storage in this lake would produce 1,260 acre-feet or somewhat
more than the total of lakes 1 to 6 in the Zrown's River watsrshed. A .
reconnaissance made between the lake and the upper reaches of Brown's River
in Paradise Meadows discloses that the meadows are lower than the lake by
175 feat or thereabouts and that the length of a ditch to carry water from
this lake into the Rrown's River watershed would be aprroximat ely a2 mile,

The topography of the country traversed between the two is very favourable
Por a ditch hut an actual surver is required with sSome detailed examination
of the nature and depth of the soil and the proximity of med rock tc the
surface to indicate the ease or difficulty with which tais diversion of wrter
might be made. It may be possile to shorten the diversion nhy planning to
take woter Trom the creek below the lake outlet at just sufficient elev tion
to provide the necessary grade to discharge the water into the Prowm's River

watershed from whence it can make 1ts own chermmel to bhe river.

Helen leKenzie Take is in any event a valuanle addition to

the storage areas that may be made availa le to the City and zhould for reasons




to be given later perhaps be used in preference to the other lakes.,

The depths of water flowing over a restricted area of the crest
of the intake dam on Brown's River during the low water pericd of the past
_____ summer, which you have furnished me, show that there was at the lowest flow
apnroximately 1% million gallons ter day going to waste at that peint. Water
to the caﬁacity of vour present supply ﬁaiﬂ, wnich has a capacity of arout 500,000

callons per day, has, I am advised, never failed vou during the twenily vears

since the dam was buili and there nas always besn some waste over it.

A consideration of these facts and the possibilities of
storage ahove referred to convinced me that the City may reply upon Srown's
River, supplemented with lake storage water, to supply a population 5 or ©

times greater than at present served.

Before leaving this aspect of the problem there are several

ohservations that should be nmade,

The lakes in the watershed on the Forbhidden Plateau are in an
area of great natural heauty which has over the years, by much patient effori
and expenditure of moner, ~een made availa~le to those who are physically
it to travel the trails. Tt is to be expected that as tne years go by the
relatively small numher of persons who &isit the area will increass, The
substitution of a roaﬁ for the trzil over part of or the ﬁhole distance to
the upper lakes, which is a future possibility, would sreatly increase

this nurher.

Human contamination of the water in the lakes during the

summer would be guite possihle. The possirility that the water would

be used for domestic purposes in the City within a short time of 1ts contamination

ﬁould not provide that measure of safety assoclated with reservoirs where

the period of detention of the water after conbamination may run into a month

or six weeks hefcre its use, ¥Within fhat time the harmful organisﬁs such

as tyohoid hacilli, wich cannot reproduce themselves in such an environment,
- Lecomes harmlsss. To overcome t"is possihility, which in any event would

last not more than three months in the summer, it mey be necessary to resort

to sterilizztion of the water hy chlorination for that neriod, For the

present, with co-operation in san‘tatilon of the authorities cperating the

tourist business in the Plateau and considering the relatively small number




of persons enjoying the advantages of visits to the area, the dangers from
contamination are at least not grester than they have been, The question of

sanitary quality of the water will be refarred to later,

Ancther peoint not to he lost sight of is that storage in ithese
lakes should be developed with the utmost regard Jor the preservation of the
beauty of the area. WNo revnetition of the raising of a lake leaving the newly

sutmerged area in its original timhered condition, such as was done at MacKenzie

Lake, should “e practiced. The whitened and slowly rotting trunks of trees and

undergrowth along the marginal area detract greatly from the scenic value of
the lake and certainly do not add to the potability of tne water. In all

cases these marginal areas suould be troroughly cleared and the Habris burned

before raising the lake level.

One of the advantages of storage in Helen McKenzie Lake and its

+ diversion to Arown's River lies in the fact that it is somewhat more remote and

appears to be less freguently visited than the other lakes. Its large ares

and depth wwould make it - apart from the cost of the diversion ditch - cheaper

in development per acre foot than the smaller lakes. As it has not the dharm

il
i

of the smaller lakes it may not he considered as one of the sreater scenie

assets of the plateau and might perhaps he set aside for water storage only -!

|
or with restrictions - and in this way the purity of its wzter be not interfered

with. ;

INTAKE

The two points than seem largely to have suggested that the J
Brown®s River Intake be remtved to a point about 2 miles upstreanm near the
Medicine Bowls were (1) ths possibility of creating some local storage on the
stream at the proposed new dam site, and {2) the increased hydrostatic nead which

would have made gravitx water avallable to the Comox area.

As to (1), I am quite certailn that the movement of gravel and
boulders along the stream bed would in time largely, if not complétely, fill

the small reservoir -roposed to he created by the suggested dam. On the other

hand the construction of a »ier and ston-log dam across the River on the solid

ledge rock Tity feet or so upstream from the site proposed y Mr, Oraham could

be made to furnish a large oronortion of the local storage suggested under the




other plan hut with some cubtstanding advantages.

The cost of the dam would he ralatively small as the piers onlr
would be of concrete and the stop logs of wood. The stop logs would be used
to improve water only toward the end of the soring run-off, the River would

be unobstructed, except for the piers, during the remainder of the year and

there would be no detention of the sgravel and boulders that move downsiream

during floods.

By the insertion or removal of individual stop logs during
the summer a closer adjustment of the storage water let down from Pearse
Lake could be made., Such a dam would not appear to he essential, al least
for several years but might be desirable at some later date to fulfill the

purposes mentioned.

As to (2), even if Comox were to he supplied with 100,000 gallons
of water per day, which 1is prohahiy one—third of the present average total
daily delivery from the City's service reservoir, the power cost at two
(2) cents per K.%. hour with a reasonably efficient automatically controlled
pump shéﬁld not exqeed £250.00 per year. This represents the interest at 5%
on a capital sum of $5,000,00: in other words, leawing out of consiruction
the smailfannual depreciation of the pumping equipment and the cost of su?er-
intenden%é which would »e cared for in the supervision of the pipe lines, one
could nd£ afford to expend more than $5,000,00 in capital money to avoid
pumping;_ The cost of providing facilities for bringing directly from the
intake?.by gravitv, the guantity of water that might be reciired under the

most generous anticipations of growth in that area would in my opinion he
O .
TN

an unwerranted expsnditure.
i

f There is also to be considered the values of the present intake

on Brownts River, waich is at a suita''le elevation to deliver water sconomically
to the service reserveir, Tt is true that the low concrete dam does not

appear to nave heen very well %eved intoc the solid rock upon which it is built
and that there is considerahle leakage through it., The pond that was originally
created by the dam has been to a large extent filled with houlders and gravel

to the crest level of the dam., The narticular value of t.is structure, however,

J1ies in the fazct that for scme little distances around and above the inlet of

the supply pipe no de-ris accumulates, This inlet, T am informed by your




Water Officials, is never threatened by the inrocads of gravel.‘A condition
such as this in a rapidly flowing mountain stream is one to he treasured

and net lightly to me distnrbed. Consequantl: nothinz should he done oy

way of raising the dam or otherwise (excent in due time to grout it to

prevent l=akage )} that would change the rezimen of the stream at this point.
When a new nipe is huilt the old intake “ox may be removed or filled, The new
oipe intake should he vlaced in the so0lid rock that projects into the stream
Just a faw feaet aboya the present box. At this point the water in the pool is
the deép@st and if the pipe inlet is placed normal to the stream and at the
projecting part of the rock the current in the stream will assist in keeping

the inlet clear of floating material,

I understand that the title to the rigit-of-way for fhe pipe
line has long since heen o-tained by the City but that the land surrounding the
dam and intake had not %ean purchased, In response o your reguest a few

weeks ago I recommended that the purchase of the latter should be made,

This may be the aporopriate place to again refer to the
sanitarj'situation with respect to the water supply. It is an unusual
ccourrence that a small public park should be deverloped directly on a stream
used fér city Water‘sunplr.akove and only two miles distant from the water
intake, This had taken place within recent yesrs on Brown!s River and however
desirable it may be to have a small park at the Medicine Zowls it is a regrettable .

thing from the point of view of the purity of the water supply.

The only thing, apparently, that can he done ahott itjsow is to
have instructions given to the caretaker in the park, during the months when
it is used, that the utmost sanitary precautions must be taken against polliution
of the water and the enforcement of strict sanitary regulations. Prominentl:

placed notices to this effect should greet the eyes of all visitors.

In connection with all these sanitary aspects of the water
system and as to the fremquency with which hacterilogical examinations of the

water should be made, it is the part of wisdon to keep in close touch with the

Provincial Department of Health,

.




SUPPLY PIPE

The present wire wouﬁd wood supply pipe from Brown's Hiver is
8 inches in diamefer and extends, with the exception noted below, from the
dam to the service reservoir situaite about a mile ocutside the westerly
boundary of the City. The total length of this pips is 16,650 feet. The
elevation of the dam crest is 254.%7 ft. and the top of the reservoir wall is

178.34 ft,, a difference in elevation of 76 ft.

At approximately mid-lsngth of the line the Puntledge River is
crossed, Here the old B~inch pipe was replaced last yvear by a substantially
constructed 12-inch diameter reinforeed concrete steel cylinder pipe, This
data is shown on the new profile recently made by Mr. Graham, copy of which
is appended heretb. This profile confirms the correctness of the original
profile by Donald Cameron, dated Novenmher, 1921, and on which the hydraulic
gradient from dam to resarvoir is given as 4.5 feet per thousand and the
‘capacity of the pips as 440 gallons per minute, which equals approximately
630,000 gallons per day. Subject to ohstruction by accumulaticn of air
which may fail teo be relieved by imperfect or badly operating air valves on
the summits of the pipe, this should be about the maximum actual delivery
capaciity. I£ must be observed thatl the pipe is not far below the hydraulic

gradient at the summits bhoth ahove and below the Puntledge crossing.

I am informed that the greater part of t-is pipe is still capable,

with some attention, of performing its duty.

Tt will be advisahle %o make as much of i% as possible serve to
its limit of usefulness and to plan for its reolacement later with a 12-inch diameter
pipe. This ﬁill have a delivery cangcity to the ressrveoir of anproximately
1.5 million gallons ner day or two and a half to three times the cavacity

cf the present pipe.

Since there is lititle steel to be had in the market nowadays
the deferring of the replacement as long as possihle, to a time when a cholce

can he made of wood, steel or concrete, is desirable.

On account of the bad condition of the present zipe over the.
upper 1,500 feet or so from the dam, it should be replaced at the earliest

opportunity preferably with a concrete pips properly entrenched in the rock




that extends along the line for ahout that distance downstream. This
should be 16 inches in inside diamester and be placed on a gradient of séy
one foot per thousand so to reduce the total loss of head. At the end

of this section which should be selected for the purpose, a smail housed z
twin settling tank should be built at woich suspended matter and sand théé

may enter- the intake can be settled out and dischargzed.

‘he main line leading from the reservoir inté the City 1is
also a wood pipe 12 inches in diameter., This pipe is reportsd as in very
fair condition. ITbs replacement with a scmewhat larger diameter pipe will

in due course need consideration but the character and size of pipe required

will betiter be determined when the time comes for renewal,

SERVICE RESFRVCIR

Tn order to make the maximum use of the old 8-inch pipe,
which is too small to carry the peak demands, it will be advisable o increase
the reservoir capacity by adding another unit of 500,000 gallons, thus
doubling its capacity. In this way it will he able to meet the peak demands
and yet maintain a fair reserve of water, Thas, in addition to the provision
of a supply of water near at hand in case of emergency, is the function of a

service rescrvoir.

You have foreseen this requirement and already have acgquired
the land for that purpose, The interest on money saved in deferring pipe
replacement as referred to above will asglst materially in paying for the

addition to the reservolir.

~ METERS

The total number of woter services as at December 31, 1940, 1is
given as 572 in the City and 214 outside, a total of 786, but no record of
the guantity of water from day to day »y the City or by Comox or Royston 1s

available,

Tt is desirable and irportant that meters should be purchased
right away and placed in the main pipe line at or near the éervice reservolr
and at the City boundary on hofh the Comox and Royston pipes, Operations of
a water system cemnmnot be carried on-with maximum efficiency or intelligently

planned for the future without the positive information of a continuous record
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under the varving seasonal conditions to be obtained only by metering main
lines. Some such meter as the Crest or Sparling main-line types are inexpen-—

sive and of sufficient accuracy for-this purpose.

CONMMECTION TO PEMSTOCK OF CANADIAY
COLLIERTES LTMITED

The 4-inch City's pipe line which connects its distribution
system with the power penstock of the Canadian Collieries delivering water
from Gomox Lake to the power plant on Puntledge River is a valuable standby

in case of emergency.

The elsvation of Comox Lake and its proximity to the City would
have in the firsf instance made it an appropriate source of supply to the
City. However, the power development precedsd hy several years the construction
of the City's works from Brown's River and T understand consideration was given
to this asmect of the question “efore the City embarked on the latter. The
logging and other developments around the lake. are fruitful scurces of
nollution *ut sterilization of the water could readily e applied. Should
the unforesesn ha-pen and Courtenay grow reyond all expectations it is fortunate
in having so great a hedy of water near at hand even though all the water rights

are vresently held for power durpose.

P

Tor convenience of reference a copy of the agresment in respsct

of the connsction facilities will be found in the Appendix.

A statenment of the various water rights held by the City is also
included in the Appendix hereto, as well as some small photographs taken at

'the mountain lakes,

COMOX AND RCOYSTCHN

The supoly of water »y the City of Courtenay to Comox is mads
pursuant to Bv-law Vo, 146 of the Citv which received the assent of the elechtors
on July 12, 1926, and was approved by Order of the Lieutenant-Toverncr in

Council dated Septemher 24, 1926,

Under the agreement referred to in the By-law certain psrsons
referred to as the "Promoters” undertook %o construct a 4=-inch wire-wound

wood pipe from a point within the City and following along the Comox Road to
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the puhlic wharf at Comox and to formally deliver possession of the pipé to
the City who would supply the water and administer and maintain it. The City

undertook to make the necessary connections and to distribute the water to the users.

. NWinety-five per cent of the net revenuss from the sale of water

to consumers was to be paid oy the City to the "Promcters" until they are re-

inbursed for ths expenditure on the pipe line, subject o certain provisions,
and on completion of vayment the pipe nwacame the property of the City. & copy

of the By-law and agreement will be found in the Appendix heresto.

T am informed that the terms of the agreement were all compiled
with and the pipe has long since become the City's property. There are 158

services of f this line.

Tt may be noted that the agreement 1is silent on what may happen
at the expiration of the useful 1ife of the pipe and appurtenances, 1 understand

that a considerable part of t-is pipe is now in had condition.

Having dealt with the question of the proposed gravity supply to
Comox, the further aspects of the matier come ander the head of distribution and

ware not referred o WS,

T4 may not be amiss, however, to point out that befors rsplacement
;s underbaken of the long unproductive strebtch of pipe line lying practically
at sea level extending from the City to the foot of Siwash ill, some eXanm-
ination might be made gf the ared immediately north of Comox where, it is reported,
:there are se¥eral springs. It would be advisable o ascertain whether water exlists
there in suitable guantity and guality Lo supoly the Comox ared and if 1t doss
whather there is any eccnouly 4o he atbtained by securin: and developing it and
bringing it to ComoX. This would seem to he the onl” alternative to a new pipe
line from Courtenar to Comox - and pessibly it is a remote one - that is worih

investigating.

The supply to Royston is made pursuant to the City's Ey—law No,
183, which raceived the assent of the electors on January 17,1929 and was

approved by the Inspector of Municipalities by Certificate dated July 22, 19239.

E The Sy-law authorized the City Lo increase the capacity of its
reservoir by not less than 50,000 gallons nor hore than 100,000 gallons and %o
make an expenditure not te exceed $15,000.00 to supply water to persons along

the Island Highway to Royston. The debentures to be issued by tne Gity for




S -
this purpose were to. he payable in twenty wvears.

The pipe line as constructed is a 4-inch wire-wound wood pipe
and is said to be in poor condition. The number of services on the Royston
line is reported as 58 and there is in %the records a statement Lo the effect
that on measurement in May, i933, the-flcw in the pipe was at the rate of
92,150 gallons per day. This quantity is of course severl times greater

than anv reasona’le use throuch that nuther of services.

Since it has been in service nof more than twelve ~ears the
pine itself should still he subshbantially sound, If laid wadly it should be
valved at intervals, tested for leakave and relaid or reconditioned where
required. This could be done over a suitanle period of time, provided the
1ows of water through it in the interval causes no inconveniences or shortase

elsewhere,

The policy of the City in carrying and distrihuting waler to its
neighbours outside the Uity 1imits was set a good few years age and was approved
by the ratepayers and by the Lisutenant-Governor in Council, Now that some
expenditures for replacements are in the offing the question of policy may

presently arise again{

T+ would seem to be desirable in advance of that time to re=
examine the qu=stion of costs and to determine whethsr in view of the expanditures
to he made the vresent rates to Comox and Rovstion will carry their fair share
of the City's burden and responsitility. It is no suggested here that the rates

are inequitable for I have made mo study of that nart of the proglem.

There seems to be no method available for charging against the
lands arrears of water rates, if any, in these sreas, such as may be done under

the provisions of the Municipal Act, in orzanized territories.

It might be well in this connection and also if thought desirable,
o econsider in respect of pipes laid outside the City, and where the facilities
to give water services are built at the City's cost, whether = small frontage
tax cn'adjacent iands unsrrved might not be fair and helpful. Scme simple
form of organization of the outside area such as an Improvement District

under the Provincial Water Act might in that case be desirable.




SUMMARY

The recommendations contained in taiis report, briefly summarized,
are thatb:

1. The waterworks intake he mzintained at its present leocation,

2. Storage rights he obtained on certain mountain lakes and when and
as required small storagze works be created at taeir-outlets; and
if considersd necessary at & future time a pier and stoﬁ—lpg dam
be built on 3rown's River in Hedicine Lowls Park,

3, At a sultable time a survey and investigation be made of a suggested
diversion from Helen McKenzie Lake and wster storage and diversion
rights be acquired there.

4, An additional unit be added to the service reservoir.

5. The present supply pipes he maintained to the limit of their useful
lives; wut that the upver aquarter mile or thereanocuts of the pipe from the
intake be replaced by a new pipe and that a twin settling hasin be
constructed,

6. At a future date the remaining &-inch from intake to reservoir be
renlaced by a pips of 12 inches diameter.

7, Meters he installed now In the supnol~ pipes.

8, Attention be given %o the supply nipe to Reysion in an endemavour to
reduce the loss of water in that line.

g, Before any replacement is ma&é of the lon; line to Comox an investigation
is made of springs reported in the area to the northward to ascertain whebher
water .could bs more sconomically deliVered to Comox than from City scurces.

10, Consideration be given to the question of rates and other matters related
to water Service outside the Corporate limits.

1i. Stifct sanitarv precautions be observed.in the lake region and at

the small park at the Medicine Bowls. The Provincial Beard of Health
be consulted on all matters where tﬁere are possibilities of water

contamination involived.

With care it is believed you may continue, for a few years, to
make vor present supcly nipes to the Citv and the 1line to Rovston continue
to carry on. That will bring vou close to the time when you will have paild Vof
211 the water works hitnerto constructed and vour financial cendition in raspect

of these will be excallent.




Your necessrry capital expenditures on the sytem for a time
need not be very large and you have orudently heen settlng aside certain
moneys in reserve. The future exvsnditures required to orove facilities for
storage water and to raproduce or renlace in larger size tha supply parts of
‘the system, as we suggested herein, will with care and judgment be very moderaie

for the population and importance of the community,

Every effort should be made to preserve all the advantages of

your present excellent outlcok,

Respactfully suhmitted,

(~igned)

Vanceuver, %.C. -
Octoher 8th, 1941.




BRIEF NOTES RE LAKES IN FORBIDDEN PLATEAU
FCR CITY OF COURTENAY.

Solid rock for about b5' from Douglas Lo = lavel — then
drops 3' or so, Total fall between lakes 5' or &' 4+

Douglas L, could be lowered,

30¢ —/ \
Yds'rfbcaéini

McEenzie Lake

Croteau Lake, Elev, hy Nar. 3950 4

Small lake. Small catchment area, 'o storage (perhaps 1') available.

Outlet exactly like Douglas Lake: solid rock. Could cut small ditch 50°

or so and a drop of 2' could he o tained, Juite an extensive camp - Croteau's
on shore of lake, Very beautiful spot with fine view of ., Albert Edward

and Castle Mtn. Would be inadvisable 4o consider this little lake for

storage purposes. -

Lady Lake. FElev. 3850 4

About 15 minutes walk from Croteau Camp. Beautiful lake - looks to have
considerable depth in middls., Outlet over solid rock, About 30" of reck
trench to a drop of 12'. Prohably would need 200' or so of trench in lakse
bottom. Easy facilities for a storage of 2' ghove present level without
encroaching on forest growth, Water now flowing over outlet about 1/2 c.f.s.

Helen lMcKenzie Lake. FElev. 3700' by Bar,

Deep fine lake. Can see Mt Albert Edward only of the higher peaks. Rise to
Elev. 3800 on trail returning to Yavel of Battleship Lake,

Proceeded to Prown's River and up to and through Paradise Meadows (Flev. by
Bar. 3540) Decided to try crossing country to Helsn McKenzie Lake on
approximate route of a ditch that could be constructed to divert water from
Helen licKenzie Lake to the Brown's River watershed. Kept as nearly zs
possible at Elev. B600' - 3700'. At N,W, corner of wmeadow the divide to
Ovster River catchment is only 100 vds. or less away and but 50' (about)
above meadow, Trom this noint we hore southerly along fzirly even but in
some places fairly steep nillside to Hslen licKenzie Lake. Distance desmed
(and from map appears) a“out a mile. Arrived Helen lcKenzie Lake (Sar. 3720)
Outlet now discharging 2 to % c.f.s. Apparently loose rock lyving on solid
rock with numherous small dead logs. Could raise Lake b' or so easily.
Avundant vellow cedar timber for a dam — perhaps 30' long. Lake has at H.W.
beent ahout 30" hizher than present level, The oublet siream falls pretty
fast. Did not have time to travel to outlet of Battleship Lake nor did we
recognize the small stream that must run from the lake into the meadows in
our trip up the meadows,

Johnson Lake. Elev. 3750 by Bar,

The hest place for a dam would (apparently) be about 100 vards down the tiny
stream from lake ocutlet. The stream fall in that distance would be (probably)
not more than 6" “elow present lake level.

A small log dam in a cross-section like this:

¥
f@ffr ee*tff would raise the lake about 8°,
[/ §V As Johnson Lake is off main trail (only though 5 t¢ 10
840q" minutes) it apparently is very infrequently visited

and would furnish considerable Storage ab small
cost.




Pearsa Lake:

cutlet is solid rock and falls ahout &' or 9' in 50" than another 20" on a

45° slope. OSolid conglomerats rock. AL nighest point of outlet length

across is about 50'. Almost level in cross-section; slightly irregular

surface, Crest is about level up and down siream for about 25' or 30'., Then
snother 407 br /0! by NArTrow ditch would zive 3* depthe Could not estimats

with any certainty, "ub color of water suggests that another 501 farther into lake
might give a depth of &' or 107,

On account of relatively low land at each side of ourlet a short dam could
raise lake level by only 3'.

Vancouver, 3.0.

fugust, 1941.




Looking down Brown's River into Solid ledge roeck crossing river.
dam site proposed by Mr. Graham. Leooking upstream from Park bridge
Park bridge in upper background

Looking over Douglas (centre) and
McKenzie Lakes from a point on trail
to Forbidden Plateau

Looking across and down McKenzie Looking upstream to small dam et
Lake from Tourist Lodge. outlet of McKenzie lake




On Helen McKenzie Lake Qutlet of Helen McKenzis Lzke
at boulder near left end of log.

Looking across Marywood Lake toward
tourist lodge in early morning.

Looking S.We.across Johnson Lake Outlet of Pearsé Lake in centre
from point near outlet. middle distance

©




THE CORPCRATION CF THE CITY OF COURTENAY

Cumberland DY-TAW NO.146 Reg.#100
British Columbia

- August 31, 1926

Registrv

& BYE-LAW TC AUTHORIZE THE ENTERING IMNTD OF AN ACRERMENT

FOR THE FXTEMTION OF THF WATFR-TORKS SYSTEX TO COR0X.

YBEREAS James A, Carthew, Rohert J, Filberg and others propose
to construct a water pipe line rWtaﬁrﬁdwr‘rr from the termination of the
City's four inch pipe line along the hishway koown as the Comox Road to
the pu~lic wharf at Comox and desire to o taln a supply of water for
said water pipe line from the City:

AND WHERFAS the City is willing to supply water to said water
pipe line subject to the terms and conditions contained in the Agree—
ment set out in the Schedule 4o this Bye-Law on condition that said
water pipe line shall hécome the property of the City as in said Agree-
ment provided;

NOW THYRFFORFE the Manicipal Council of the Corporation of the
City of Courtenay enacts as follows:

1. It shall be lawful for the Corporation of the City of
Courtenav tc supply water to the water pips line to be constructed by
James A, Carthew, Rohert J. Filberg and others in accordance with the
terms and condltldns in the Agreement set out in the Schedule to this
Bye-Law, and to hecome the owner of sald pipe line as in said Agreement
nrovided,

2, The Mayor and Clerk of the Corporation are hereby authorized
and directed to axecute the Agresment set cut in the Schedule hereto,

on hehalf of the Corporation and toc affix to it the sezl of the Corporatlon,

3« This Byve-Law shall he cited as "The Comox Water-works
Extension Bye-Law."

Passed the Municipal Council the 5Sth day of July, 1926.
Received the assent of the electors the 19th day of July, 1926.
Reconsidered, adopted and finally passed by the Municipal

- Council the 23rd day of August 1926,

City of (Signed) J. 7. McKenzie Mavor

Courtenay
Seal (Signed) C.5. Wood Clerk

of the Municipal
Council,




T HFREBY CERTIFY that tne foregolng is a true and correct copy of
Bye-Law No. 146, as finally passed hy the Municipal Council of the

Corporation of the Gity of Courtenay on the 23rd day of Aungust 1926

(Signed) C.S. Wood
Clerk of the Manicipal Council

T YFRERY CERTIFY that a true copv of this Bye-Law was registered

in the Registry of the County Court of Manaimo, holden at Cumberland,

R0, this %1lst day of August 1926.

(Signed} John Conway
' Registrar of the County Court
of Manazimo holden at Cumterland.




SCHEDULE

MFKORANDUM OF ACREEMENT made and entered into in duplicate
this 5th day of July, 1926

BETWEEN: JAMES A CARTHEW, Farmer, of Comox,
in the Province of British Columbla
- and Robert J. Filberg, Superintendsnt,
of Headquarters in said Province;
Yereinafter callad "The Promoters™:

08 THE ONE PART:

AND THE CORPCORATION OF TH: CITY OF
COURTEMAY, a Municipality duly
organized under the laws of tne
Province of British Colurbiac
Hereinafter called “the City"

OF THE OTHER PART:

WHFRFEAS the Promoters desire ‘o obtain a supply of water fer
the use of the residents of an adjoining Comox in the Province of
British Columbia;

AND WHEREAS the City is the holder of 2 ILicense to take and
sell water from ‘rowns River in the Provinca of British Columria and
has constructed and owns works for supplying water to the inhabitants
of the City;

ANT) WHEREAS the Promoters propose to construct a pipe line and o“her
works to connect with the City's pipe line within the limits of the Citys

AVD WYEREAS the City is willing to supply water Lo the promoters
subject to the nrovisions of this agreement. \
SITVESSETH that in consideration of the premises, the said partie§
hereto mitually covenant and agree as follows: '

1. The Promoters shall, within one month after the coming into h
affect of this agreement, commence and procesd with, with all reasonable. '
dispatch, the construction of a pipe-lien extending from the existing
tarminatbion of the City's Tour inch pipe line within the municipal

1limits along the highwsy known as the Comox Road to the puhlic Wharl af
Comox. -

2 Said Pipe line shall be constructed of four inch wire wound

wood stave pipe with steel bouplings (double “urlapped where regquired by
the Inspector). The pipe shall ne laid at a uniform depth of not less than
eighteen inches and shall be otherwise protected where required by the _
Inspector, The pipe shall he suitable for carryving such head - not exceeding
500 feet — as shall be prescrined by the Inspector. Gate valves to the i
rumher of not more than thres shall be inserted in the line where directed by
the Inspector. Standard air valves of approved tvpe must be inserted at all
points wnere the level of the ground requires them.

3o . The City shall appeint an Inspector whole duty shall be to see that
said pipe line is constructed in accordance with paragraph two nereof. The _
promoters shall, within twenty-four hours after being notified to that effect .
by the Inspector renlace any Befactive materials and remddy any defects in '
construction.

4. : Upon the completion of the main water pipe line, the Promoters
shall formally deliver to the City possession of thd same.

5e A11 connactions with the main water pipe shall be of half
inch pipe except when eXpress permission shall have baen given by ths




City and shall be made by an emploves of the City and the consumer shall
pay to the City the tapving charge made therefor.

6a The administration and control of the water nipe line constructed
by the Promoters shall be vested solely in the Citv from the date of possession
heing taken.

7. The City will maintain the pipe line in a proper state of repalr
at the expense of the Promoters.

8, The 6ity will act as the agent of the Promoters in collecting

the revenue accruing from tne pipe line in the manmer, SO far as applicarle,

used to collect revenue from its own sytem. The City will however, in no case,

be liable for anv loss arising from failure to collect any revenue accrulng

due. The City shall be entitled to retain for its own use five per centum

of the gross revenue from the nipe line as compensation Tor its services in acting as
the Promoters® agent.

Fe At the expiration of six months from the taking of possession of
the pipe line ny the City, the City will pay to the nominee of the Promoters
the net revenue which has accrued from the pioe line without the Municipal
1imits after deducting five per centum of the gross revenue and the cost of

all repairs, and thereafter the City shall, at the expiration of everv period
of six months, pay to the nominee of the promoters, the net revenue as
aforesaid until the cost of constructing the original water pipe line and other
works (not to exceed $10,000,00) together with interest at 5% on the same or
the balance from time remaining, shall have heen paid to the Promoters.

Upon pavment of the cost or the sum of $10,000,00 (whichever sum shall be the less)
and interest at %7 in manner aforesaid or upon payment by the City at any

time of the halance required to make up said amount, the said pipe line and
other works co structed by the Promoters shall hecome the-ahsolute property

of the City. TT IS FEXPRESSLY AGREED HOYEVER that in the event of the net
revertue Tor a veriod of twelve years after the taking of possession of the

line by the City heing sufficient to repay the cost or the sum of $10,000.00

as the case may be and interest, as aforesaid, the pipea line and other works
snall hecome the absolute property of the City at the expiration of said period;
PROVIDED HOWFVER that the Council of the Corporation may, in its discretion,
extend the time for payment of the cost or the sum of $10,000.00, for a

further period not exceeding three years.

10. The Promotersshall not encumber or charge in any way the pipe
1ine and other works constructed hy them,

11, The City reserves the right to curtail or shut off the supply
of water to the Promoters' pipe line, without notice, in case of emergency,
or upon twenity-four hours' notice, in other cases, The City shall in no

: case be liable for shortage or failure of water supply.

12, The fees and charges to he made for water supplied to consumers
from the Promoters' pipe line shall be tnose in force at present for water
supplied within the City from the City's pipe line increased by twenty-five
percent.

1%. . The Promoters shall obtain from all consumers a written contract;
which contract shall in form he apuroved by the City, vrescribing the terms
and conditions upon which water shall be supnlied and used.

14, "o sxhantion of the Promoters' pipe line hevond that set out in
Paragraph One hereof shall he made without the consent of the City.

i5, The Promoters shall nct he entitled to any revenue accruling from

nE

the pipe within the ¥unicipal limits.

16. _ No dssignment of the-rights and priviledges hereby granted shall
_be made by the Promoters without the consent of the City.

17. This Agreement shall not come into force until assented to by
the elachors of the City and approved hy the Lieutenant-Governor in Council.

IN WITNESS WHFREOF the Promoteré have hereunto swt their hands and
seals and the City has caused its common seal to he affixed.

Signed, sealed and delivered DY Jas.h, Carthew and Robert J. Filbert
in the presence of:




Jas, A. Carthew

R.J. Filberg

The common seal of the Corporaticn of the City of Courtenay was hersunto
affixed in the presence of:
The Corporation of the City of Courtenay
J.. lcKenzie, Mayor

.5, Wocd, Clerk of the
iunicipal Council.,




CoPY

(Signed) I.L. White
DEPUTY CLERK, EXECUTIVE
CCIMCIL

THE CGOVFRFMENT OF THE
PROVINCE OF PRITISH COLUMRIA

CERTIFIFD COPY OF A MINUTE of the Henourable the Executive Council,
approved by His Honour the Lieutenant-Gecvernor on the 25th
day of Septemher, 1926.

No., 1060

TO HIS HONOUR

THE LIFUTFVANT-GOVERNCR IN COUNCIL:
The undersigned has the honour to recommend
That pursuant to the provisions of Clause (24) of Section 54 of the
“Municipal Act", heing Chapter 179 of the Revised Statutes of Hritish
Columhia, 1924, By-Law No, 146 of the Corporation of the Citv of Courtenay,
cited as "The Comox Water-works Extension By-law'", he approved:
A"D THAT a gertified copv of this Minute, if aporoved,; be transmitted to
C.S. Weod, Clerk of the said Corporation at Courtensr, B.C.
DATED T7IS 24th dav of Sepiember A.D. 1926

"ALM. MANSON®

Lttorney-General

APPROVED this  24th day of Septemher A.D. 1926

-

®JOHN OLIVER™

Presiding Memher of the Executive Council




Cumherland
British

COPY

CORPORATION OF THE CITY OF COURTENAY

BYE-TAW NO, 183,

F=h,19, 1929
. umbia Registry

#134

A BYE-LAW TO AUTHORTZF THE CONSTRUCTION OF ADDITIONAL "ORKS FOR
SUPPLYING YATFR FOR DCYFSTIC PURPOSES TO TNHABITAMTS Tw LOCALITIES
ADJACEMT 7O THE HUVICIPAEITY’OF_CO?RTEVAY A0 TO RAISE TUE VECESSARY
M@TEEWRSWHCUSMWWKW,

WHERFAS various bersons resident adjacent to the Municicality of Courtenay
have requested the Corporation +to supply them with wsyer for domestic purposes;

&ND WHFRFAS said persons have executed a contract in the form in Schadule "A7
to this Bye—Iaw covenanting and agreeing to pay for said water and to ahide
by the conditions as therein contained;

AND WHEREAS it is expedient that works he censtructed to supply water for
domestic purposes to the bersons resident along or adjacent to the Island
Highway from the Corporaticn limits to Lot 15, Blk, "J", 3Sec, 6-4, Nelson
Dist. Map. 1478 '

AND WIERFAS it will be necessary to increase tp- reserveoir capacity of the
water system of the Corporation for said purposes :

AND "FFREAS the estimated cosSt of such proposed works is the sum of Fifteen
Thousand Dollars ($15,000.00);

AVD WHMEREAS for the purpose and with the ohject aforesaid i% is necessary
to issue upon the credit of the Corporation of tha City of Courtenay
debentures to the amount of §15,000.00 bayable in twenty vears, from the
date thereof, and bearing interest at the rate of five per centum per annum;

AND W -FREAS ths szid sum of %15,000,00 is the amount of the deht intended to
be created v this Bye-Taw,

AND TTRRFAS it will he necesssry td raise annually the sum of $558.24 for the
bayment of the debt and the sum of $750,00 for the vayment of interest theron
making in ail, the sum of %1308,24 to he raised an~ually for the payment of
the debt and interest; i

AND WHERFAS the total value of the rateable lands and improvements within the
Municipality according to the last revised assessment roll ig %963,754.00;

AND WHEREAS the value of the electric light and pover system purchased, con-
structed and ownad by the Funicipality as determined by the Auditor is
£76,061,93;

AND WHERFAS the value of the water svstem constructed and owned by the
Municipality as determined by the Auditor is $119,715.59,

AND WHEREAS the existing debenture deht of the Corporation is $172,036.33 for
other than school purnosess

TY"REFORE the HUNICTPAL COUNCIL OF THE CORPORATION OF THE QITY OF COURTENAY
FNACTS AS POLTOYS.

le The Municipal Council of the Corporation of the City of Courtenay
is hereby autiorized to construct works for supplying water for domestic

purnoses to the residents along or adjacent to the Tsland Highway from the
Corporation limits to Iot 15, Blk. "J", Section 6-4, Welson District, Map

1478. The vipe used shall net exceed four inches in diameter.,

2, _ The Municipal Council of the Corporation of the City of Courtenay
is hereby authorized to enlarge the reservoir capacity of the watsr System ownaed




Yy the Corporation by at least fifty thousand gallons “ut not mores than one
hundred thousand galloms.

X e The +total cost of the works authorized by parts 1 and 2 hereof shall
not exceed $15,000.00

4 The entering into of contracts hy the Corporation in the form set out
in Schedule "A" to this Bye-law with perscns desiring to obtain water 1is hereby
aut-orized and ratified., The Council way from time to time, by resolution or
Bye-Law alter or amend such form of contrsct as it may think best,

Se For the vurnnse and with the objlect aforesaid, there shall be issaed
upon the credit of the Cormoration denentures to the amount of £15,000.00

in sums of not less than $100,70 each and each of such debentures shall have
cousens atbtoched for the pavment of interest.

6, The debentures shall be payable in twenty-years from the date
thersof.
Ta The dehentures shall bear interest at the rate of five per centum

per annum pavable half-vearly and as to hoth primcipal and interest, shall
be expressed in Canadian currency and shall be navahle at the principal of "ice
of the Canadian Bank of Commerce in the cities of Vancouver, Victoria, and
Courtenay in the Province of British Columbia, and in such cotier plages as

the Council may be resoluticn determine,

Be The dehentures and the interest coupons shall bear the si:natures
of the Mayor and the Treasurer of the Corporation and shall be sealed with
tha seal of tne Corporation dbut the signatures on the coupons may be elither
written, stamped, printed, engraved or lithographed.

9e During twenty years, the currency of thz debentures, the sum of
¢558,24 sihall be raised amnually to form a sinking fund for the payment of
the deht pnd the sum of $750,00 shall be raised annually for the payment

of the interest thereon, making, in all the sum of $1308.54 to be raised
annually for the payment of the debt and the interest, The said sum of
$1%208,54 shall he raised and levied in each vear during the currsncy of

the deventures by a rate sufficient therefor on all rateable land or lands
and improvements within the kunicirality,

10. This Bve-Law shall he known and cited for all nurposes as
"The Rovston Waterworks “xtembion Authorization and Debenture Bve-Law".

Passed by the Municipal Council thie 28th day of Decemwrer 1928,
Received the assent of the Flectors on the 17th day of Jan. 1329.

Reconsidered, adopted and finally passed by a threes-fourths majority of all
the members of the Municipal Council this 21lst day of January, 1929.

(3igned) THEED PFARSE  Clerk

(3igned) G.S. WOOD Hayor.

of the Municipal Council.




T UERFRY CFRTIFY that the foregoing is a true and correct copy of "The
Royston Waterworks FExtension Anthorization and Dehenture Bye-law Ne, 183,
1929" as finally »assed by the Municipal Council of the Corporation of the

City of Courtenay on the 215t day of Feb. 1929.

Dated at Courtenay this 13th day of February 1929,

{ Signed } C.5. Wood Clerk
of the Municipal Council
1 HEREBY CERTIFY that the foregoing Bye-Law viz "The Royston Haterworks
Fxtension Authorization and Debenture Bye-law No. 183, 1929" of the
Corporation of the City of Courtenay was registered in the Registry of the

County Court of Wanaimo holden at Cumherland.

Dated the719th day of Febmuary 1929

CITY SEAL
(Signed) John Gomway
Registrar of the County Court
of Nanaimo holden at Cumberland.




- SCHEDIULE "A"™.
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CONTRACT FOR WaT:R SERVICE HMADE and entered into W

Fry

SFTWEEN
TH?‘CORPORA#IOW OF THE CITY OF COVURTENAY, Hereinafter called the "City™
OF THE OWNE PART:
AND
seonssonnaes frettsesoaeseas Cenneeranes ...hereinafter called the "Consumer®

OF THE OTHER PART,

WHEREAS the Consumer has requestad the Citv to lay and maintain
pives and other apoaratus for connecting at a point on the public highway
with the pipes of the Consumer to supply him with water for domestic purposes,
and the Consumer has agreed to enter intc a contract guaranteeing to the City
the payment by him to it of a minimum yearly revenue of § for a
period of ten years, and has agrsed to he bound 'y the terms and conditions
of this contract;

NOW THERFCRE IT IS AGREED by and hetween the parties heretc as follows:

1. The City agrees tc extend its wster pipes to connect with the pipes
of the Consumer at a point on the punlic highway opposite the propsrty of the
consuder, viz: '

2o The Consumer covenants and agrees to pay to the City the minimum

vearly revenue of for ten years to he computed from the date upnn

which the City is prepared to supply water to the Conzumer, in manrer following:

In monthly instalments according to the usual practice of the City in rendering
hills, excent that the first vearly minimum must be paid in advance. IT Is
FYPRESSLY IINDERSTOOD AMD AGREFD that if the Consumer makes default in payment

of any monthly hill for w:ter for a veriod of thirty days after the same has become
dua the City may, at its option, declare the entire minirum revenue for the
remzinder of the period of ten vears to be forthwith due and payable and the
Consumer shall thersupon pav such minimum revenue to the City,

3 e The Consumer shall —ay a tapping. charge of $5.00 for comnasciion by
the Citv of his pipe to the City's system for a 3" pipe and an amount to be
computed hy the City's Waterworks Supt. for a larger size pipe.

4, In case default shall be made in the payment of any month's rate,
the City may in addition to declaring the minimum revenue due, discontinue
the service without notice. In such event, the service will not be renewed
until payment of all arrears and a fee of $1.00 for connecting the servics

has heen made.

S

5e The City res~rves the right to shut off or curtail the ﬁupply of
water in cases of emergency without notice and, in other cases, on twenty-
four hour' notice.

6o The City shall in no case be liable for shortage or failure of
water supply. :

T Any employee of the City shall have the right at all reasonable
times to enter upon the lands and premises of tha Consumer for any purpose
in connection with the repair or maintenance of the City's system.

Be ‘ The Consumer shall comply with all regulations, terms, conditions
and rates ragarding the use of water which may be imposed by the Uity hereafter.

9. It is expressly understood and agreed that this contract shall not
he hinding upon the City until a Pye-law authorizing the construction of the
necessary works has been duly passed by its rate-payers and shall have received
the assent of the Lieutenant-Governor in Council,

10, It is further agreed and declared that this agreement and every-
thing herein contained shall respectively enure to the benefit of and be
binding upon the parties hereto, their heirs, executors, administrators,
successcrs and assigns respectively.

IN WETVESS WHFERECF the parties hereto have caused
these present to be executed this day of 1948,




The Common seal of the Corporation
of the City of Courtenay was here-
unto affixed in the presence of:

Signed, sealed and delivered by the
Consumer in the presence of




"MUNICTIPAL ACTY

CANADA _ - Mo .C.1369
Province of British

Columhia

CERTIFICATE OF APPROVAL.

In pursvance of the "Municipal Act,” T hereby certify tnat tae
within By-Law, being 3y-Law No. 183, cited for all purposes as "The Royston
Waterworks Extension Avthorization and Debenture By-law”, as ammended by
By-law No,190, cited as "The Royston Waterweorks Extension Authorization and
Deventue By-law imendment Dy-law” of the Corvoration of the City of Courtenay,
has been lawfully and validly made an enacted, and that its validity is not
open to he questioned on any eround whatever in any of the Courts o” the

Province of British Columbia.,

Dated this twenty-second day
July, 1929

Inspector of
Municipalities of
Britisa Columhis {Signed) R. Baird
Seal .
= Inspector of municipalities
of British Columbia.




COPY

CORPORATION OF THE CITY OF COURTEMNAY

BYR-TAW NO, 130 : Cumberland
Certificate of Approval Registry
Attached to Bye-Law 183. May 29, 1941
#141.

A BYF_TAW TO AVFND "THT ROYSTOW WATERWORKS EXTFNSION AUTHORIZATION AWD DEBENTURE
BYE-LA®." :

THE MUFIGTPAL COUNCII OF T CORPORATION OF THE CITY OF COURTENAY
FNACTS AS FOLLCES:

1. The Royston Waterworks Fxtension Authorization and Dehenture Bye-
Law is hereby amended by adding the following paragraph after the fourth paragraph
in the preamble - o

_ AND WHEREAS saild extension énd the plans and specifications therefor
have heen approved by the Provincial Board of Healths

2, This “ye-Law may be cited as "The Royston Waterworks Extension
Authorization and Debenture Bye—Law Amendment Bye-law."

Passed the Municipal Council the 15th day of April 1929,

Reconsidersd, adopted and finally passed the ¥unicipal Council
this 6%th day of May 1929.

(Signed) Theed Pearse Mayof
(Signed) C.S. Wood City Clerk

1 HERFEY CERTIFY that the foregoing is a trus and correct copy of "The Hoyston
Waterworks Extension Authorization and Debenture Bys-law Amendment Byse-law”.
No. 190 as finally passed by the Municipal Council of the Corporation of the
City of Courtenay on the 6th day of May 1929,

Uoted at Courtenay this 27th day of May, 1929.

(Signed) C.S. Wood Cierk
of the Municipal “ouncil.

T TFRESY CERTIFY that a true copy of "The Rovston Waterworks Extension Authorization
and Deberture Bye-Law Amendment Bye-law Mo. 190 was registered in the Registry of
the County Court of Naraimo tnis 29th day of May 1923.

(Signed) John Conway
Registrar of the County
Court of Manaimo holden
at Cumbherland.
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CORY
Pro¥ince of WATFR RIGHTS BRANCH ' Department of
British Columbia Lands,
AMENDTNG

CERTTWICATE OF APPROVAL OF UNDFRTAKTING

- WHFREAS the Corporation of the City of Courtenay is the
holder of certificate aporoving iis undertakings relative 1o the diversion
and use of 250,000 gallons of water a day from Brown's River in Nanaimo
Hater District and the storaze of 2000 acre-fest of water per annum in

filakilama Takes for worlworks Durpese,

AND WHERFAS the Corporation has made application for a licence
to authorize the diversion and wse of an additional 750,000 gallons of
water a day from Brown's River for workworks purpose,

AND WHERFAS the Corporaticn has petitioned for the approval of its
undertaking in respect of the said application,

AND WHEREAS it appsars in the public interest to grant the praysr
of the Corporation's petition,

THIS TS TO CFRTIFY that tha undertaling of the Corporation of the
City of Courtenay relative to the diversion and use of 750,008 gallons of
water a day from Brown's River in Wanaimo Wiater District for waterworks
ourpose as the said undertaking is outlined in the petition of the Cornoration
Tiled with the Comptroller of Water Rights on July 15th, 1936, is hersby

approved subiect to the provisions of the Water Act and following conditions,

1. The constructicn of the works necessary to divert and use the
water shall be commenced by May lst, 1988 and shall be carried ocut to the
satisfaction of the Comptroller of Water Rights,

2. The territory within which the corperaticn may distribute and
sell the water diverted from Brown's River comprises those parts of Comox
and Nelson Districts lyins within a radius of four and one-half niles in
a southerly direction betwesn Comox Harbour and Puntledze River and within
2 radius of six miles in other dirsctions from the intersection of Alice and
Isahel Streets in the City of Courtenay,

5. This Certificate does not autrorize the diversion of any water
or the construction of any works nor is it an anproval of any plans of any
wWorks,

Dated at Victoria, B.C. the 9th day of September, 1936,

"H. Cathcart”
Deputy Minister of Lands.,

T hereby certify the above to be a trus copy of a document in my official
custody.

Deputy Minister of Lands.




Order—in-Council 905%L7 .

70 HIS HONCUR

THE LIFUTEFANT-GOVFRNOR IN COUNCTIL:

THR UNDFRSIANTD HAS THF HONOUR TO REPORT FOR THE CONSIDERATION aF

TR CQINGTT, THE FOLTOTING:

AT the Corporation of the City of Courtenay has requested that a reserve
fop whterworks ourposes be placed on Brown's River in the Nanaimc water District.

™IAT i% is considered to be in the public interest that the waters of this
riyer be reserved as a source of supply for a waterworks system.

AND TO RECOMMEND THAT ten (10) cubic feet pér second of the unrecorded water
of Brown's River in the Nanaimo Water District be reserved for Haterworks DUrpoOsSe .

AN THAT the Comptroller be ordaered to register the reservs of the said ten

(10) cubhic feet of water per second and the terms and condtions under which the
whole or part thereocf may be ecquired.

AND THAT a licence for the shove water may he acquired for waterworks purposs on

complying with the reguirements of the "Tater Act, 1914" Awendment Act, 1417" and on
shtaining the consent of the Hinister of Lands to the issue of a licence,

nA™ED THIS 27th  day of Augusth A.D. 1917
Minister of Lands.

\PPROVED THTS 27th  day of  August  A.0. 1917

Presiding Hember of the Executive Councll.




cOPY

CAMADTAM COLLERTES (DUNSMUIR)LD.
¥arine Building,

Vancouver, H.C. August 30, 1940,

To the City Clerk,
City of Courtensy,
Courtenay, B.C.

D&ar Sir: <.

The use by the City of our connection facilities at Puntledge
will terminate as at Flst of August next, and we will involice you as agreed at the
rate of €2.50 per day for the period December lst, 1939, to August 3lst, 1940,

or 274 davs at $2.50, making $685,70

ﬁith resard to these same Tacilities bein~ at the City's call after
Rlst August 1940 to sﬁpmlement its water sunpnly at any time it desires %o do
so, we are agreeable to this, subject to the City agreeing to nay us from and
aftar 1st Septeﬁher next %0 cents.a day as a standby charge, ardan additicnal
#% .50 for =ach day or any part thereof when such facilities are actually used by

the City. We will inveice you monthly on this basis.

Our power house engineer is %o have full control of the water
valves, QOur obligationlunder this arrangement is to oermit the City's use
of the above cénnaction facilities, and we accordingly are not to be liable in
any way for the supoly of water or for any interruption in such suppiy or for

anv pollution of such water,

This arrangement is terminable by either party on thirty days’

written notice to the other.

We are sending this letter in duplicate, and shall be glad if wyou

will kindly return one copy signed under the word "Confirmed”.

Yours truly,

CAWADIAN COLLIFRIES (DUNSEUIR) LID.,
Signed "Harold Baird", Superintendent

Approved:
Confirmed: i
City of Courtenay "Charles Simms™ Signed "H.R. Plommer” General

Managsr.
Mayor &

"Prad, W, Tull™  City Clerk.
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CORPOZATION C7 THY CITY OF CTRTEYAY, B.C.
REPOGRT CN PROFPOSFED
DIVERSTION oF CUTLFT

LAKE HETLEN MACKEDN?Z

i
g}

June 1947,



4606 +, 3rd. Ave,,
Vancouver, 7,0,

To His ¥orship the layor

and Council,
Corporation of the Uity of Courtenay,
Courtenay, 7.C.

4

rentlemen:

PROPOSED DIVERSICH
OF TAKF HULEY FACKEYZTE

Pursuant to yvour letter of instructions dated June 20th,al946,
to make a survevw for the diversion of the overflow from Lake Helen lac-
“enzie to Paradise Meadows. in the Watershed of the Browns' River. I heg
to report that T made arrangements in Courtenay on 26th Aupust to proceed
to the Forbidden Plateau the following day.

On arrival at the site of the workk I found that the ground was
clear of snow, and proceeded to run alignment and levels from the outlet of
Pizgott Creek in the direction of the Paradise Feadows. The work carried
out is shown on plan "D", It will be noted that the line commences at point
"A™ the outlet of the creek from Lake Helen KacKenzie where a diversion dam
would reguire to he constructed, and is carried only as far as a small lake
marked "RBY,

It was guite obvicus that on reaching tnis point that a considera-le
? & I

amount of time would he reguired to complete a preliminary line to connect to

Paradise Meadews et point ™37,

T decided therefore not be entail further expsnse by continuing
the field work bhut to cobtain serial pvhobographs wnich would indicate what
onstacles might te met with on the continuation of the line, and thus
facilitate further field work.

I have had an enlarged azir photograph made of the area hetween
Helen MacKenzie Lake and Paradise HMeadows marked "A", 2 onlan marked "B" made
this air ohotograph, and a series of Flight photographs showing the limit
of the “rown's River Jatershed and marked "C"

On shaet "A" elevations sre s ownh.
Lake Helen lacKenzie elevation 37001

Small TLake at "=% " ZE7a0
(elevation deatermined from levels)

Flevaticn at "C" Paradise ieadows ER200
-+
It will be noted that there is a hirh point wetwsen "B" and "C"
on the watershed line wnich on further investigation might be found to e
at such an elevation that it would entail reavy excavation for ditching.

The proposed line would reguire to he close apgainst the steep
mountainside indicated on the photozraph,

From the hottom of the slope of the mountainside the ground slopes
ranidly to the west and drains to Piggott Creek.

oy R ot
— o

The a ove infermation is again giver on sheets and hut on
sheet "C" th~ line of the "rowne’s River Jatershed is shown a-d also many
of the Lakes w:lch are a scurce of suPpl? to Prowue's diver.

Before a recommendation could be made as to the practicarnility
of t-is scheme it would be “ecessary to make further i vestigation,
particularly to de=termine the elevaition of the high volint on the Watershed

from



lins.

It would be ~xtremely difficult to maintain any ditch or conduit
iine con the steep mountainside, and if it was constructed along the foot of
the slove the line of the ditch would require to be carefully run from
points "8" (end of nresent level) to point "C".

4 considerable amount of field work is still required hefore final
definate recommendations can he made and if the Council deem fit T shall he
glad to discuss the matter with the Yountil at their convenience.

Respectfully submitted,

(Signed by A.G. Graham) )

Engineer.,
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Telephone Office:  Pacific 3817
Residence: nayview 3822 R

1

FRED C. STEWARTY

Consulting Engineer

1007 Dominion Bank Buillding
Vancouver, 3.C.

August 20, 1947.

The X¥ayor,
and Memhers of phne City Council,

Courtenay, B.C. &

Sirs: '-' -
= § )
Lagﬁ llarch vou instructed me to investizate, as soon -as ground
and weather conditions permitted, the possihility of using Helen lcKenzie
Lake as a storase reservoir for ~our water supply and if that did net provs
feasibleg to advise in the matter of "getting greater volume of water from
the other lakes on which we have water rights". You supplied a topographical

map, similar to that included hevewith, and aerial photographs which were

most useful in our work.

Before going into the field, these photographs and maps were care-
fully studied, and I had a télk with Mr. Cleveland, who reported on your
water system in Yctoher, 1940, and who was good enough to lend me a copy of
that report and to go over with me those portions dealing with the source of
supply and all matters wnich_might assist in my work. It is to be noted in
his report, which covered a very broad field in a general way, that nhis
examination of the Helen licKenzie Lake arez was made in a few hours, and
that.to him the country “etween the lake and Paradise Meadow seemed

3
teovourable for a ditch Lut an actual survey is reguired with some
detailed examination of the nature and depth of the soil and proximity
of hed rock to the surface, to }ndicate the ease or difficulis w?th which
!

¥



the diversion of water might be made". In my interview with lr. Cleveland
" he streased the latter point and it was this detailed examination which was

one of the major purposes of my worke.

Withrthis information I proceeded to Courtenay on August bth,
and found on arrival that a plan had meanwhile been received from kr. A.G,
Oraham showing a survey line running north from the outlet of Helen licKenzie
Izke for az distance of ahout half mile. This was alsc examined and made use of.
With a}l this information and after sxamination of the intake, supply line, and
Vﬁater regquiremants I went into the Forhidden Plateau early in the morning of
August 8th, ahly assisted by vour Superintendent, Ifr. Jack Larsen. The nature
of our investigation, ohservations, and conrclusicns are described briefly in
the following pages:

SOURCE Or SUFPLY

a

Route and Arsa Covered: In order to gain Tirst hand knowlsd:e of the lakes

)

in vour wotershed, for purposes of compariscn with the Helen McKenzie Lake
proposition, we left the Beecher trail on our way in, ab MCKénzie Lake and
followed the route shown in black dashed l}ne on the map and marked "Aug.8" .

As will be seen, this took us to Douglas, McKenzie, Pearse and Netuts Lakes,
passed Johnson Lake on our left, and followed the connecting creeks for a distance
of ahout two miles. It 1is interesti“g to note that in all this distance, after
leaving the immediate vicinity of IMcKenzie Lake, no evidence or trace of humans
was ohserved until fhe trail was reached again at Panther Lake. That night
was spent at Mariwood Camp and the following day the Helen McKenzie Lake,
Paradise Meadow, 3attleship Lake area was examined. The route followed is
shown on the map and marked "Aug.3". Ths next day we returndd to the lodgs

and thence to Courtenay.

Helen McKenzie Lake Diversion: The stream leaving Helen lcKenzie Lake flows
over a solid rock hed, partly covered by loose rocks, aﬁd drops 2t a grade of
onls about 2%% to the top of a fall or rapids about 160 feet from the lake, The
lake seems tb be quite deep in the centre but is very shallow near the shore.

Tt was estimated that, in the line of the outlet stream, the water dgpth was

not over 3 fest at a distance of about 100 fset from shore, at which point the
hotitom seemed te drop off guite rapidly. It is helieved that the cheapest ali-

round method of creating usuable storagewonld ny »y trenching into the rock, hut



the overall length of such trench weuld e about 380 feet, at a denth of 8 feet
“elow present lake water level, From the lake north, for avout a third of &

i
mile, we followed the aporoximate Line of a diversion ditch, using hand level
and referrins to the Graham survev line over which levels had been run. The
country is timbersd but there is 1little underbrush. The side hill slopes weast

at angles ohserved to range renerally from 12 to 20 degrees. The soil 1s

reddish in color and fairly tisht but close examination showed solld rock to

=5

~e cnly a few inches helow the surface over very much of the length, and , it

is belisved, the soil cover is not where deep for a lengih of nearly three quarters
of a mile from the iake north. In one place, about L/4 mile north of the lake,

is a sclid rock bluff, only a small area of which is hars but which was traced a2
corsiderahle distance in both directicns at very shallow depth. A few hundred

feet beyvond this bluff we turned west to .xamiﬁe the meadow. It is the usunal

reas, and is too low for our

m

crass covered, wet, black muck common in these 5
purpose. From here we travelled north, uz and arcund tne side hill to Paradise

Meadow.

Tra elevation of the draw ‘ust south of Paradise leadow may not
he suitable for az diversion ditch., It was orivinally intended to check this
accurately hut it was concluded, after carerul examination of the natqre'éf
the grourd , that the cost of a ditch would in any case, he prohiritive and

therefors that Turther investigation was umwarranted., It is true that the

s felt

|

lake is large, and the water cooler than in the lower lakes hun it
those labtter latter lakss and their watershed offer something more within
reach of the City and may, as pointed out by Mr. Cleveland, be develcped to
supply all reguirements for many years to come., It is recommended therefore
tnat the Helen WcKenzie Lake diversion proposition be abandoned and thnat all

attention he focused on the development of tre present watershed.

Present Watershed:

By/”present watershed® is meant the natural watershed of Browns
River, for wrich Courtenay takes its water, in contrast to the Helen lcKenzie
Take area which drains naturally to Ovster River. Growns Hiver watershed above
the intake has an area of approximately %3 square miles, 1s timhered, Shougn in
mich of the area the soil cover is not deep, and in the portions we visited are

manv iakes and swamps, Thesc swamns tend to hold the water and drain oul slowly,



thus increasing the dry weather flow of the streams. The lakes oprovide means

of artifically zecomplishing the same purpose.

Adequacy of watershed: The streams are not glacier fed bhut our obsarvations

would indicate that a fairly'éood dry weather flow could be expected, though

of course such flows are always relativelv very small., It is significant‘%haﬁ
the gmall dam built at McKenzie Lake in 1971 has seldom, if ever, bsen opensd

to augment the natural fiow of the river. Wo gauging has been done on tais
stream. With exception of the Punledge River, on which there is considsrable
regulation, the nearest streams of which flow records are available are the
Camnbell and Stamp Rivers., The minimum flow of Campbell River in the last

32 years was at the rate of 151 M.G.D. (million gallons per day) from an area

of 542 squafe miles or 0.28 M.G.D. per square mile, The average flow in the
driest vear was equivalent to 12350 M.3.D. or 2,37 ¥.0.D. per square mile. Stamp
River records are available for the psriod 1913 to 1931 and from 1940 to date.
In that time, the minimum flow was 48 F.2.D, from an area of 336 square miles,
or 0,14 M,G.D, per squars mile, The averagé flow in the driest year was equivalernt
to 875 M.G.D. or 2.6 M.5.D. per square mile. The average flom of the Puntledge
in the drisst year from 191% to date was equivalent to 360 ¥.5.D. from an area
of 375 square milss or 2,06 M.3.D. per square mils. This {igure should hs
correct btut the minimum recorded flow is of no value as the stream is regulated

by dams.

) Minimum flows are extremely difficult to estimate, but from the pre-
ceding paragrash it would not seem unreasonable to expect a minimum of approximately
.O.lO M.2.D. per square mile.or 3.5 W.G.D. from the Zrowns River watershed, which
is more than vour new supply line will handle. This figure may be entirely wrong
but it 1s safe to say that you can operate in all hut the driest weeks of the
Jdriest V@érs without regulation. Averages run—-off over the driest vear
equivalent to 60 or 65 W.,D, may he expected. This is obviously many times
mere than you will ever require. It is clear ther=fore that 3rowns River
Watershed is more than ample for vour purpose. Furthermore, vour present
requirements, or even the capacity of the supply line now wnder construction,
is sc small relative to the yield cf the watershad that it is difficult to
picture a summer in which any appreciable drvaw from storagze would be required

for more than a lew weeks.
&

Storage: Some regulaticn of stream flow to augment the natural run-off in



prolonged dryv spells may be provided by controlled storage in Pearse lake and
other lakes which drain to and through it, as descrined in the Cleveland renort.
T+ should be noted also that there may be good dam sites at other points‘in
the aresa which could he used to create still greater storage. In ocur trip no
such sites were located but further examination which could be carried out
more easily when the City has a construction camp in the vicinity would be well
worth while. *“y this method of control, the water®is simply turned into the
stream as required, to find its own way to the intake. Some fear has been
expressed that there may be great leoss into the ground. In our journey up the
creeks in this area the proximity of solid rock to the sﬁrface wéé RO ST '
noticeahle, and an appreciable. proportion of the streams beds are in solid rock.
Loss into the soil should therefumenot he great. There is elso a good forest
cover which would tend to lim't evsporation losses{ The greatest difficulty
lies in rerulating the onenings to sive the required flow without wastég@ over
the intake dam where the forehay is small or almost negligivle, as yours is.
Tt is felt that this mey be improvesd, when required; by a stop-log arrangement

2

as mentioned by Mr. Cleveland, or even by flash hoards on the dam crest.

From cbeervations on the ground, and a study of the topographical
map, it seems safe to say that in Pearse Lake and the watershed above 1%,
sufficient storage may be created at reasonable cost to provide ample waler
for your City and district for a great many years to coms, and that the layout

has the distinct advantage of lending itsell to progressive development.

McKenzie Lake: The program of lake storage was actually commenced in 1931

whan a dam was huilt at the outlet of McKenzie Lake, This was examined and
measured up sufficiently to orepare the sketch, Figal The dam is a braced
vertical log structure with a control gate about 18" sguare, the hottom of
which is 4' - 4" below the spillray lip. The gate spindle extends to the
surface and is operated hy a wrenéh, The assembly, and outlet opening, are
in a concrete “lock or buttress, into which the logs are sealed on either
side. The timber seems quite good but there is a leak around the end at "A"
*

where the earth has been scoured away from hehind the well, This is large
enough that it will not seal itself but is more likely tﬁ increase., It is
said that the tizber wall is sealed into solid rock at the base but thais

could not be seen as loose rock covers the strezam bed,

-

The logs were not carried into the bank quite far enough to be



safe. To extend that now would require the lowering of thes lake but it could
probably bs made safe by caulking the leaks, placing a fock fill behind the
wall and against the bani, gradiﬂg downstream from very fine to course and faced
with heavy rocks; and re-puddling and increasing ths earth fill on the water
side at this point. This s~hould he dons in the very near future., AL the sams
time, it would be advisasble to sitren.then the other endin a similagy menner

and carefully inspect the entiresstructure, The bead should alsc be exéminﬁ,

particularly as to ncottom seal and depth to solid rock.

From the sketeh it may be seen that the hottom of the gate
opening is 4' - 4" helow the spillway 1ip, so tnat with z depth of flow of
6" through the gate (and less would -he 1itile use) then there is 3' - 10"
available storage, which in the area of 27 acres, means 28 million zallons.
The creek banks at the dam are high encugh that this quantity could e doubled
by a hijher dam., It is suggesteg that the present dam be repaired but otherwise

left as 1is for the time being.

Douglas Lake: Douglas Take drains inte McKenzie Lake, is only about 5 fest

higher than the latter and less than 100 feet distant. The ocutlet siream is

in solid rock with profile as shown, Fig.Z.

1% could be lowered ahout 2 feet by a trench in rock of average
length appr ximately 65 feet and raissd ahout 2 feet by a log dam, bolted and
gealed to the rock, Such a low dam would reguire Llittle margin c¢learing,

2

Storage to a depth of 3 feet would be about 15 million gallens. This might

1—\

he done as the next step alter Pearse lake.

Pearse Lake: This lake, with a surface area of atout 24 acres, lims 3 mile

down stream from MeKenzie Lake. Through it pass all the witers of the group

of lakes in this area. The outlet is in solid rock with profile as shown in

the sketch, Fig.3

As in all cases, the submerged portion is estimstsd only, as we:

had no means of taking Soundings, The remainder was actually measured by

tape and hand l=vel( The waper surface could bes raised cnly a fool or so as

the sbream banks zre low, Much marginal clearing would alsc be required;

? -



Raising of thes water level is therefore not propesed, Rather, it 1s recommended
that use be made of the existing storage by excavating a trench in the rock

ahont 3 feet wide and constructing therein a concrete plug with sliding pate.

The deptn of storage which could he obtained ef icientiy is this
way can only be told after soundings are made in the laks, but it is believed
that at l=ast 6 fest is quite pessible. This would control approximately 27 million
galions of storage. The development of this lake 1s recommended as the next step
in the program as it would not be very expensive, would be safe and being nearest
to the intake, would provide thebest control. Unfortunately in cur preliminary
inspection we were unahle to make a complete surveys, bub two days in camp at
the site, or at McKenzie Lake should he sufficient to complets this survey, design
and lay out the work, That sould he done z week or so before commencement of

- constructions

Netuts Lake: The outlet of this lake is much like that of Pearse excent that
e . e et ®

the creek bed is nearly level for over 100 feet Trom the lake and then drops off.

P

Here too a trench in rock seems best suited. That might be done, as required,

after Pearse or Douglas lake.

Johnson Lake: Has not examined in detail, but is described in the Cleveland report.

Battlaship Take: Differs from the cihers in that there iIs a gquite extensive

mezdow immediately below the outlet. Development would be more expensive than

in the Pearse Lake group and should therefors be left till the last{

Summary of Findings:

1. Helen McKenzie ILake diversion diteh would be very expensive due to
nature of .grounds and location, and is therefore not recommended,

2. Browns River watershed is ample for your purpose and attention
should be concentrated on the provision of storage in Pearse Lake.
and in the area tributary to it, thcough storage woﬁld likely be

required only a few weeks in the -driest vears.

Proposed Program:

1. Repair McKenzie Lake dam,

2. Control Pearse Lake storage bv a trench in roék with concrete plug
and gate/

Fe Provide some storage at iIntake by some type of moveable dam or

flash boards,



T Develop cther lskes in the Psarse wabershed asﬁrequired.
5s “hile in the area ({Pearse Lake watershed) investigate possibility

of ohtaining inexpensive storage by damming one of the streams.

Supply Line:

You{vsupply line constructiqn was visited, as was also the intake
and settling tank. OSome details of the intake were ncted and, as we could find
no information on the settling tank, levels were run from the dam to the tank.
Tt was found that the tank overflow is 3 ft. below the dam crest and that there
is about 1450 feet of 16" concrete pipe from the dam to the tank. According to
the profile, there will be about 15,400 feet of 12" concrete pips from the
settling tank to the reservoir, with a fall in water surface of T3 ft. or
4,74 ft, per thousand. This line should be capable of carrying l.5 million
gallons per day. With a daily corsumpticn at that rate, an hourljlpeak rate
of arout 2.2.4.5.D0, would be expected, bthe additicnal water being supplied from

the reservoir.

According to Jr. Larsen, it is the intention to construet a larger
settling tank immediately downstream from the present tank, and td provide
netter screening facilities. There can “e no question of the need of this
imbrovement. larger screen area witﬁ double screens and cleaning arrangemnents
are required, as well as largzer seitling fanks, so arranged that they can be
claaned without shuttingrdown the lins. Sufficient data was obtained con the

ground for the design of that layout when required. *

The intake arrangement is unfortunate in that the inlet is in
ne back eddy and so catches more debris than it sould, and the bottom is
filling with sand and gravel, The face of the- chamber which is parallel with
the stream would seem a much better place for inlet openings. Cleaning of the
sereen is also difficult, I could not see inside the chamber, but it should
he possibhle to arrange a trash rock in front of the 16" pipe inlet which cculd
he easily rakes. That, in coniunction with dual fine screens atb the settling

tank should make quite an efficlent layout.



Distrihuticn System:

&
One afternoon was spent with Mr. Larsen on the distiribution system,

T+ is understood that practically all pipes are wood stave and will soon require
renlacement, The City system consists QSSeﬁtially of one main down 5th St, with
smaller nipes, genarally 4" “ranching off it. There are many dead ends, and little
attention has been vaid to looping. 4s is generally understood, the system is

inadequate and has no flexibiliy.

From our hurried examiﬁation, it wouia seem advisa-le to relay the
line from the reservcir to Willemar Ave. in nermanent pipe of largsr diameter,
prohably 16" E. At that point, ie. Willemar and 10th 5t., divide into two
' ranches, one north to 5th and down 5th St., the other souEh'to l4th., down 14th
40 Cumberland Road, Cumberland Rd. to 15th. and 13th to Cliffe Ave., The loop,
prohably 12" would be completed by a pipe on £liffe Ave., The smaller pipes,
as on McThee, Louis, etc, would be connected with both main arteries. If the
1%3th S5t, line were laid first, the 5th S5t. pipe could be replaced with much less
inconvenience/ As the City grows scuth a third loop would he added ébout 19th
or 20%th G5t. That loop would be smaller than the others as it would supply only

residential areas where fire demand is much less than in the bhusiness district.

The dimensions supgested are tentative only and cannot be accurately

determined due to lack of topography. It would be a simple matter to take spot
levels at such intersection, and it is suggested that that be done. -Pipe re-

qnirements could then be accurately determined and such levels would also be

useful for other purposes.

In general the use of 4" pipes in the grids is poor practice, where
#ull fire protection is desired. @ix inch is the smallest size recommended,
though some 4" may be used in small loops and where there are nd hydrants. It
is néted that you are commencihg to use cast iron pipe in vour distribution .

 systém. This is to®be commended.

i

% 0 18" installed. UV



The Comox feeder, being only 4" diameter is small for any purpose

and is entirels inadequate for fire orotection, either in Comox or along

trne

waterfront in GCourtenas itself. In this nro-lem, storage in or near Comox,

pumring, and dimensions of main are all involved and information at my disposal
. =

at the moment is not sufficiently complete to say just what would bs the

efficient layout. ZThis should be gone into properly when the time comes.

most

In

the meantime, it does seem that, if fire protection is desired along Comox Rd.,

the pipe snculd not be smaller than 8 inch.

Tt is assumed that all are familiar with the contents of Mr. C

Jeve=

land's report, and many points such as possible conbamination and watershed

protection are not repeated here.

This report has mentioned many requirements, the botal cost of

wnich

would be considerable, TFortunately however there seems no need of carrying oub

any great amount of work at one time. A1l schemes may be developed in stages,

so that, if a zeneral plan is lald down and followed, improvements and extensions

ma~ be made as required with the knouledge tnat evéntually all =ill fit together

to form a smooth operating, flexihle system of adequate capacity.

Respectfully submitted

(signed) - F.C. Stewart, R.P.E.

August 20th, 1%47.
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COST OF PROJEOT mad

(GRAVITY SUPPLY FHOM BHOWNS RIVZR) .,

AFPENDIX "pFn

ITEM DESCRIPTION <UANTITY UKIT UNIT COST COAT ACCUMULATZED
TOTAL
STORAGE RESERVOIRS
1. Earth Embankment for 20! high
dam at MacKenzie Lake outlet 1700 ec.y. .2.00 3,400,00
2. Concrete spiilway for MacKenzie
Lake 700,00
3. Outlet and control gate and cul-
vert, lMacKenzie Lake 1,500.00
L, Trench in rock from Douglas Lake
to MacKenzie Lake, 31x,! deep 35  e.y. 12.00 L00.00
5. Marginal clearing to MacKenzie :
and Douglas Lakes, 30 acres 500,00 15,000.G0
TOTAL COST - MacKenzie and |
Douglas Lakes storages. 21,000,00 21,000.00
Cost per acre fi. storage is
21, 020
—_—3 N,
666 + 175 = $25.00
a Trench in rock at Pearse Lake
outiet 37 x ¢ x 100 100 ec.y. 12.00 1,200.00
7e Concrete Plug and control gate.
Allow, 80C.00
Cost per acre ft. of storage is 2,000,00 23,000.00
2000 = 53,00
251
8. Trench in rock outlet to Netuts .
L. 3" x 6% deep x 150t 100 C.¥. 12.00 1,200.00
9. Concrete plug and control gate. 800.00
Allow,
2,000.00 25,000,00
Cost per acre ft. storage -
2000 = $25,60
78
10. Log dam 10! high by 60' long at
outlet to Johnson Lake plus con-
trol gate. Allow. 3,000.00
11.  Marginal clearing to Johnson
Lake, 12 aeres 500.00 6.000.00 34,000.00
000 = $36.60 ' 9,000,00

2
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APPSNDT "FY - contg
“UANTITY UNTT Tigs COST Tu3T

¢ 34,00
Per acre foot
Storage -

34,000 = #2400

1416 ——

Aceesgg Ho

ad tp Plate
storage p

au ang
eservoirs

8,000.00 78,000, 00
MATN prps LINE (Intake to Point )
I

14, 240 stee] Dipe line and Coupling
from dapy Lo Point 4. (Co-ordip.
ates - 5,060 ¢ 247,000) 29,400 1ig, ey 1575 463,050.00
15, Laying & Jointing to j1ep 14 29,400 Lin, gy 0.36 10,53, 00
16, Excay, ¢ backriy; item 24 29,400 lin.rt, 0.90

26,460.00

200,094.00

272,0%4. 00

LTREATMENT

17. Chlorination SQuipment ang
chlorinatj

10n house, Alloyw,

g

{ATY PIPE LINE THROUGH HORTH AREA (4 to Dz and A To U
18. i dia. stee] o fo

lings (4 to D)
Courtenay Ress

19,
20,

Laying and JOinting to itenm 38

Excavation and backfill to
item 18

CLUINT R 7o CUMBERLAND HESERVOTR
21. 1onw dia. stee] Pipe ang coup-
lings

10,000 1in, ot
22, Laying ang Jointing jtep 21

10,000 1in.gt, g 14 1,800.00
23, Laying and jointing item“2l 10,000 lin,ft. 0.70 ?,OO0.00
93,600.00



3 ' APFENDIZ "F" - Con'g

ITEM D5SCRIPTION WUALITY UNIT  UNIT COST CO5P ACCUMULAT
TOTAL.
Total brought forward 939, 230,.0X

SOUTH FAIN POINT C TG POINT

r

2. 16" Dia, steel pipe (Pt. 4 to B~
Courtenay) 22,000 lin.ft. 10.65 234,300
25.  laying and Jjointing item 24 22,000 1in.ft. 0.24 5,280
26.  Hxcavation and backfill item 2j 22,000 Jin.ft. 0.90 19,800
259,380 1,198, 664.00
27. 12" Dia, steel pipe (Pt. D to
Comox Heservoeir) 16,900 lin.ft. 3..43 143,312
22,  laying & Jointing Item 27 16,900 1in.ft, 0,123 3,042
29, Excavation & backfill Ttem 27 16,900 1in.ft. 0.7C 11,830
158,814  1,357,473.00
30. 8" Dia. steel Pipe to complete

Royston—Courtenay tie and coup-

lings 9,000 lin.ft. - 5,00 45,000 1,402,472,00
plus laying and Jjointing exca-

vation and backfill

SEXVICE RESERVUIRS

- 31.

32n
33.

Reinf. concrete reservoirs 1/2

Me.g. Capacity Cumberland-Allow 47,000
Same for Comox 47,000
1 m.g. capacity for Courtenay 70,000

164,000  1,566,472,00

ADD 15% FPOR :NGINEERING AND CONTINGEKCIES ' 234, 522,00

#1,801,000,00

Annual eost on basis of 5 interest, retirement of loan in 25 years, plus
operating and administrating costs = 0,08 x 1,801,000 - 144,,080.00

Chlorinating costs for treatment 1,000 million imperial gallons per year
(use by 1933) - 2,000.00

146,080,00

Wholesale cost of water per 1000 gallons in 1933 (not including distri-
bution costs)

= 146,030 = li.6¢ per 1,000 gallons
1,000,000

|



Appendix G
Page 1
COST OF Pi0OJECT B

(GRAVITY SUPPLY FROM PUNTLZDGE RIVER AND ALLEN LAKE)

Ttem Description Quantity Unit Unit Cost Accumulation
Cost 5 Total
Intake Works - Puniledge River
1. Intake works, pipe. gate,
valve house. Say 6,000,00 6,000.00
Main Pipe Line {Dam to PC)
Z. 247 Steel Pipe Line and
couplings from intake to
Pt.B , 17,500 lin.ft. 215.75 281,925.00
3. Laying and jointing to
Jtem 2 17,900 lin.ft. 0.36 6, 444,00
U, Excavation and Packfill
to Item 2 17,900 1in.ft. 0.90 15,110.00
304,479,00 310,479.00
Treztment Plant
5. Chlerination equipment
anc Chlorinator House.
Allow: 20,000,00 330,479.00
North Main to CowtenaywComox (C to D)
6. 16" Steel pipe line and
couplings Ft.B. to Pt.D 12,800  lin.ft. 10.65 136,320.00
7. Laying and jointing to
Item 6 1z, 800 lin.ft, 0.z 3,072.00
3. Excavation and Backfilil
to item 6 12,800 lin.ft. 0.90 11,520,00
150,912.00  481.7391,00
. 12" Steel pipe line ang . e
couplings Pt.D to = .Comox 16,300 1lin.ft. .48 143,312,00
10. Laying and Jointing to Item
9 16,900 iin.ft. 0.18 3, 042,00
1. Excavation and Rackfill
te Ttem § 16,900 lin.ft. 0.70 11,830.00 _
158,184,060 639.575,00
South Main to Cumberland (C.to 6)
1z, 16" Steel Pipeline and
couplings Pt.B to PL.G 8,000 1in.ft.. 10.65 &5,200.00
13. laying and jointing to
Item 12 8,000 1lin.ft, 0,24 1,920,060
1y, Excavation and Backfill
to ITtem 12 8,000 lin.ft. 0.90 74200.00
95,320 733,895.00



Apperdix G

Allen Take

Add 15% for Engineering-Contingencies

Anrual Costs

Operation ang Maintenance at 8%
Chlorination Costs

Page 2
PROJECT B
Iten Description Cuantity Unit Unit Cost Accumulatior
Cost 3 Total
. fud, 733,895.00
Pt. G. to Cumberland
15, 1z" Steel Pipeline
and couplings 20,500 lin.ft. 8.8 173,3840.00
16. Laying and Jointing
to Item 15 20,500 1in.Tt. 0.18 3, 550,00
17. sxcavation and Backfill
to Ttem 15 20,500 1lin.Tt. 0,70 14,350.00
351,380,000 925,775.00
Fain From Allen Lake to Cumberland
13. 12" Steel Pipsline and
Couplings 9,000 linft. &.48 76,320.G0
1. Leying and jointing to
Ttem 18 9,000 lin.ft. 0.12 1,620,00
20. gxcavation and Pack{ill
to Item 18 2,000 lin.ft, 0.70 6,300.00
©84,240.00 1,010,015.00
Completion of Courtenay-ioyston Tie
z1. 8" Steel Pipe to Roysteom
Courtenay, plus couplings,
laying, Jjointing, execava-
tion, and backfill 9,000 lin.ft. 5.00 45,000,000 1,055,015.00
Serviced Reservoir
Z2 . Reinf. Concrete Z.H®.G. :
Reservolr-Courtenay 120,000,000
23, Reinf. Concrete & H.G. -
Feserveir-Comox 47.000.00
1567,000.00 1,222.015.00
Storage Reservoir
24, Development of storage
1,000 Ac.ft. 25,00 Z25.000.00 1,247,015.00

187,085, 00

1,434,100.00

Say: 1,535,000

11%,720.00

z,000.00

Cost per 1000 gallons (in 1983) for
1000 mg.per year ...cococcoasncases =

116,720.00

11.7¢
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