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SOUTHERN REGION WATER RESOURCE STUDY

SYNOPSIS

This preface has been included for the purpose of providing a cap-
sule summary of the report findings. The highlights of the report
are as follows:

Planning Parameters and Considerations

1.

The Southern Region consists primarily of low density rural
development interspersed with a few small subdivisions and
small commercial areas. There are also a considerable number
of agricultural holdings and much of the area is in tree farm
licence. The estimated current population of the Southern
Region is 3250 persons.

The anticipated rate of population growth in the Southern
Region is 1 to 2% per year. Although several potential deve-
lopment projects are possible, their impact on the area 1is
difficult to foresee at this time.

Review of Existing Waterworks Systems

3.

Domestic water supply to the area is in most cases supplied by
private wells. There are, however seven existing waterworks
systems which supply between 12 and 130 residences each. Four
of these systems are supplied from groundwater wells and three
rely on surface water sources.

Groundwater presently provides domestic water to the majority
of residents in the Southern Region. The groundwater resource
is summarized as follows:

- shallow aquifers in the overlying glacial till or marine
deposits

- deeper aquifers in underlying "pre-Vashon" silts, sands
and gravels

- wells in fractured bedrock

The surface water resource consists of the following:

- the Powell River District Municipality water system which
originates from Haslam Lake

- the Lang Creek system which also originates from Haslam
Lake



- the Gordon Pasha Lakes/Lois River system which is used by
MacMillian Bloedel Ltd. for power generation

- several smaller creeks which are either too small or have
potential water quality problems which make them unaccept-
able as regicnal water supply sources

Water quality has been identified as unacceptable in all of
the existing local water systems relying on surface water
Sources. Only the Stillwater system presently carries out
disinfection of the water supply. Water quality is less than
satisfactory for many of the groundwater systems as well, how-
ever the problems appear to be associated with contamination
of the water distribution systems rather than the groundwater

supply.

Overview of Regional Water Supply Requirements

7.

A design peak day demand for the Southern Region of 35C Imper-
ial gallons per capita per day has been selected on the basis
of available information for the District Municipality and the
Sunshine Ceoast Regional District. Present peak demands in the
Southern Region are considerably lower since they are in most
cases restricted by the available water supply.

The existing and projected peak day water demands for the
Southern Region are as follows:

YEAR RATE ESTIMATED

(Igpm) POPULATION
1988 790 3250
2000 {design horizon) 1000 4100
2038 (ultimate case) 2124 8740

Fire protection requirements vary from 400 to 1000 Imp gpm
depending upon the locality and the extent of ceommercial and
institutional development.

In general surface water supplies in the Southern Regicon, as
elsewhere, must be disinfected prior to domestic use. In
addition surface water supplies may eventually have to be
treated for removal of waterborne diseases such as Glardiasis.

A water qguality testing program is necessary to provide in-
formation as a basis for design of a water treatment facility.



10.

In general the water sources for the existing small water sys-
tems in the Southern Region are scarcely large enough to pro-
vide peak demand to their existing service areas. With the
exception of the Myrtle Pond system, existing storage facili-
ties are inadequate for any significant expansion,

Assessment of Alternative Water Supply Sources

11.

12.

Three surface water sources have been identified as possible
regional water supply sources. These are:

- purchase of water from the Powell River District Munici-
pality

- construction of an intake and pipeline on Lang Creek

- purchase of water from MacMillan Bloedel on the Lois
River/Gordon Pasha Lakes system

The groundwater rescurce in the Scouthern Region will be
limited to supplying domestic water requirements to single
residences and small community water systems.

Master Plan for Regional Water Supply System

13.

14.

i5,

The master plan for a regional system 1s based on integrated
use of the three primary surface sources as follows:

- primary supply for the western end (i.e. the Myrtle Creek
valiey) provided from Powell River's system

- primary supply for the rest of the region provided from
Lang Creek

- hackup supply for the entire region provided from Mac-
Millan Bloedel's system

A Class D estimate of the total capital cost to construct the
component facilities (i.e. 1including intake, connections,
reservolrs and feedermains) is in the order of $6.5 million
(1988 dollars}.

The additional capital cost to construct a water filtration
facility, should it eventually be required, is in the order of
$2.4 million.

Implementation of the Regional FPlan

16.

Implementation of the regional plan inveolves four types of
action on the part of the Regional District:



le.

The

secure reglonal water supply sources

specify standards for construction of new water systems so
that they can be incorporated into a regional system

establish standards to which existing systems must be up-
graded prior to acceptance into a regional waterworks sys-
tem

construct key elements of the regional waterworks infra-
structure

master plan lends itself to implementation in four phases:
Phase 1 — Preliminary: secure sSources

Phase 2 - Major Infrastructure Elements: develop Lang
Creek to serve the Brew Bay-Lang Bay sub-area

Phase 3 - Municipal Water Supply: connect to Powell
River's system to serve the Myrtle Creek Valley

Phase 4 - Linking and Infilling: conmplete the feeder-
main links between the development centres



SOUTHERN REGION WATER RESOURCE STUDY

INTRODUCTION

Background

Description of Southern Region

The Southern Region of the Powell River Regional District
comprises the area of the British Columbia mainland 1lying
east of the Municipality of Powell River, west of Jervis In-
let, and south of the interior mountain ranges and lake sys-—
tens. The region 1is divided between a relatively narrow
coastal strip, which i1s the most densely populated and is
experiencing the greatest pressure for development and the
forested interior which includes small agricultural holdings
and relatively sparse residential areas.

The study area offers an attractive alternative to higher
dengity development in the Municipality of Powell River.
Waterfront and areas close to the waterfront are especially
in demand. In recognition of the potential development
pressure in the Southern Region, an Official Settlement
Plan was prepared by the Regional District in 1982.

Existing Waterworks Systems

Water supplies for the scuthern region have been developed
almost exclusively by individuals for single or small groups
of residences. Groundwater is the predominant source in the
western part of the region. Water systems tend to be small
and rely on production from one or two wells. Surface water
has been used to a significant extent in the central and
eastern parts of the region where several relatively large
local water systems are in place.

The larger water systems include several dozen residences
and some have been recognized as either "Local Improvement
Districts" or wutilities. In recent vyears some of these
Districts have invested significant sums of money to upgrade
their water supply and distribution infrastructure. Other
systems appear to lack the strong organization required to
maintain, improve, or upgrade the infrastructure. in
several cases there appears to be no adequate organization
to continue operation of the system if the present operators
reduce their committment.



Need for a Regional Water Study

Recognizing the need for a review of water servicing alter-
natives, and also the possibility that the public water sup-
ply function within the study area may eventually be best
carried out by a single water supply agency, the Powell
River Regional District has commissioned this study. The
primary objective is to complete a comprehensive engineering
study which provides a practical framework for long term
water supply planning and development in the region. More
specifically the intent is to address the following:

° identify surface and/or groundwater sources of adequate
gquality and quantity to serve a future regional water
system

° assess the adequacy of existing local water supplies to
serve existing and anticipated future users

° prepare a conceptual plan complete with costs, to pro-
vide an integrated water supply system to serve existing
and new development areas within the southern region of
the District

Kerr Wood Leidal Asscciates Ltd., Consulting Engineers, were
selected to undertake the assignment on the basis of con-
siderable related experience in the field of regional water
supply planning.

Study Area

The Study Area is shown on Figure 1. The southern region of
the Powell River Regional District 1s characterized by
forested terrain sloping broadly southward from the Smith
Mountain range toward Malaspina Strait. The area is marked
by three major dralnage systems, Myrtle Creek, Lang Creek,
and the Lois River, as well as several lesser watersheds.

The eastern extremity of the region consists of steeper
forested mountain slopes which extend virtually to the edge
of Jervis Inlet.

Presently development 1is focussed on a relatively narrow
strip of land along the coast and in proximity to the main
transportation route (Highway 101). The present population
of the southern region is estimated to be 3100 people and
growth is estimated between 1 and 2 percent per vyear.
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Scope of Assignment

The purpose of this Water Resource Study is to provide
direction with regard to:

- planning for future development and for settlement areas
to accommodate future population growth with regard to
the location, quality, and quantity of water supply
sources

- planning for and taking steps to secure and protect ade-
quate water supply sources for present and future needs

- possible gradual acquisition and amalgamation of exist-
ing water supply systems

The study has been completed in three phases. Phase I of
the water resource study includes assembly and review of in-
formation, review of planning parameters, review of potent-
ial surface and groundwater sources, and investigation of
existing community waterworks systems.

Phase 11 of the study provides an assessment of regional
needs and potential water resources.

Phase ITII of the study includes presentation of a concept
plan for regional water supply.

Reference Sources

Field investigations were carried out to obtain first-hand
information on the existing systems. This included visits
to the watershed areas, examination of intakes, and inspec—
tion of groundwater well pumping stations, storage tanks,
and water treatment facilities.

The following reports and data have provided historical
background information relative to both the planning and
operation of waterworks systems:

1. Powell River Regional District, Southern Regional Dist-
rict {Electoral Areas B and C), Official Settlement Flan
"Schedule A", May 1982,

2. Waste Management Plan -~ Supplementary Documents, includ-
ing a Preliminary Groundwater Assessment prepared by the
Water Management Branch and a Review of Surficial Geo-
logy prepared by the Waste Management Branch.



surface water licence records and documents made avail-
able by the Water Management Branch.

Miscellaneous drawings, documents, and records, as well
as verbal information relating to the existing local

waterworks systems.



PLANNING PARAMETERS AND CONSIDERATIONS

Planning Horizon

A critical consideration in long-term water supply planning
is the selection of a reasonable time frame for projecting
future water supply requirements. The selection of a speci-
fic planning horizon for water supply design provides the
basis for all subseguent decision making with respect to the
gizing of facilities.

For the purpose of this report, the planning horizon for
sizing of infrastructure such as intakes, pipelines, and
storage facilities will be the year 2000 (i.e. 12 years).
Assessment of water sources, however, will be based on a 50
year horizon (i.e. year 2038) to ensure that the Regional
District has the flexibility to expand water use over the
longer term.

Discussion regarding acquisition of water sources will be

based on the estimated population in the year 2038 which, at
a 2% growth rate, would be 8740 people.

Existing Population and Land Use

The current population of the southern region is estimated
to be 3250 people. The last census (1986) put the popula-
tion at 3120.

Land use in the Southern region falls into the following
categories:

al Developed residential, subdivided: Several subdivided
areas exist within the region, generally located around
areas of historical developnent. In addition, the

density of develcpment 1is much higher along the
waterfront due to the attractiveness of the land.

b) Rural, low density and small holdings: Most development
falls into this category with lot sizes ranging between
2 - 5 acres. Emphasis is on recreational aspects of the
area as well as some hobby farming.

¢) Agricultural: There are a considerable number of agri-
cultural holdings in the interior, inland portion of the
region (north of Highway 101).

d} Tree farm licence: Much of the region (especially to

the north and east) is currently a part of active tree
farm licences with occasional logging activity.

2-1



e) Several minor commercial establishments are spread along
Highway 101. These are wusually located near areas of
residential development or adjacent to the boundary of
the Powell River Municipality.

f) Outside of logging, industrial development is limited to
a few small saw mills. In recent years there have been
some applications for commencement of fish farming opera-
tions.

Future Population and Land Use

At present there is no indication that the population of the
southern region will expand at a rate in excess of (the cur-
rent) 1 to 2% per year. Therefore, using an estimated growth
rate of 2%, the anticipated populaticn in the year 2000 could
be in the order of 4100 persons. Discussion regarding water
supply infrastructure will be based on this population.

The District dees not anticipate any major shifts in land use
in the foreseeable future. The current trend 1is toward
smaller parcels but not high density development. It is felt
that the predominant attraction of the area will continue to
be availability of larger properties, and escape from higher
density development.

In spite of this general trend, there are potential impending
developments which could have an impact on the area. These
include:

- a possible golf course and resort development near Deigh-
ton Creek (east of Myrtle Point)

- activity surrounding mineral claims in the Hammil Hill
area

- possible further fish incubation, rearing, and farming
activity

- application for development of higher density subdivi~
sions targeting the retirment market is anticipated 1in
some areas

- a large block of land in the interior between Myrtle
Point and Black Point has been designated for a possible
airport development in the remote future

- some industrial development may occur as a result of con-
nection of the peninsula to the proposed natural gas
pipeline to Vancouver Island

The impact of any of these potential development cannot be
foreseen at this time.

2—2
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REVIEW OF EXISTING WATERWORKS SYSTEMS

General

The existing waterworks systems considered in this report
only include those which serve subdivisions or a significant
area of development. These have been registered as "Local
Improvement Districts", Specified Areas, or as utilities.

These systems have evolved in the following ways:

° Englneered water systems installed as part of a subdivi-
sion development.

¢ Private water systems expanded over time Lo serve a
larger area.

° Cooperative ventures formed by users creating a utility
or a Local Improvement District and either installing a
new water system or modifying and expanding an old one.

The location of these systems is shown in Figure 2. A
general description of each system is given in Table 1.

It can be seen from Figure 2 that the existing waterworks
systems serve pockets of development which have evolved
historically around local industries (i.e. sawmills) and
desirable coastal settlement areas. Many of the existing
systems are isolated from each other with no potential for
linking into combined systems given the present resources of
the Improvement Districts. xceptions are:

- the Myrtle Pond Specified Area which could be expanded
to include the Stella Maris Estates syStem

- the Pinetree and Woodlynn system could be combined sub-
Ject to investment in suitable pumps and equipment Lo
coordinate the pressure zones

With the exception of the Myrtle Pond Specified Area and the
Brew Bay Improvement District, the existing waterworks sys-—
tems appear to be controlled by organizations predominantly
concerned with day to day finances and operation of the
facllities. There does not appear to be much iInterest from
many of these groups in lmproving water quality, upgrading
existing facilities, or expansion.

The people responsible for operation of the waterworks faci-
lities are paid nominally, if at all, for their services.
n many cases there Is a genulne concern regarding who will
opevate the system once the current staff retire.
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Water Sources

Groundwater

The majority of residents of the Southern Region obtain
their water supply from either excavated or drilled wells.
These include users in four of the seven Local Improvement
Districts investigated during preparation of this report, as
well as several hundred private or shared wells.

The Groundwater Resource Study completed by Piteau Asso-
clates is included herein as Appendix A. The description of
the groundwater resource for the Southern Region 1is sum-
marized as follows:

- Shallow aquifers representing local permeable zones in
the glacial till or marine deposits. These are exploit-
ed by excavated wells throughout the Southern Regicn but
water levels tend to fluctuate and the shallow wells may
not be reliable.

- The pre-Vashon silts, sands, and gravels underlying the
till have been exploited as an aquifer by numerous deep-
er wells in the area west of Kelly Creek,. The total
gquantity of groundwater available in this aquifer 1is
expected to be significant, bhut limited by the tcetal
recharge possible through the overlying till.

~ Several wells have also been successfully completed in
fractured bedrock.

Surface Water

The locations of various surface water scurces in the South-
ern Region are noted on Figure 2. A summary of information
for each source is presented in Table 2, with potential and
existing water supply sources assessed as follows:

¢ Powell River District Municipality: the option ex-
ists to supply water to western areas of the Southern
Region lying adjacent to the Municipality with water
purchased from the Municipality. This 1is contingent
upon the potential requirements being made known to the
Municipality so that they can plan thelr water supply
and distribution system accordingly.



TABLE 2

SUMMBRRY OF SURFACE WATER SUPPLY WATERSHEDS

WATERSHED

AREA
{sq.km)

PREDOMINANT LAND USES

EXISTING WATER USE

EXISTING
WATER LICENCES

COMMENTS

Myrtle Creek

20

Agriculture, some small
holdings, tree farm
license

Hamil Lake currently used by munici-
pality as a domestic water source.
Remainder of watershed is contamin -
ated due to agricultural land use.

Deighton Creek

Agricultural and tree
farm license

Irrigation

5000 Ig per/day
domestic

35 Acre/Ft Storage
{(Irrigation}

Proposed golf course/resort develop-
ment

Kelly Creek

T0

Agricultural, small hold-
ings, tree farm license

Domestic

3600 Ig per/day
domestic

Considerable development in lower
half of watershed

Lang Creek/Haslam Lake

128

Agricultural and small
holdings in lower water
shed. Most of water shed
is tree farm license

Water Works

39,500 Ig per/day

(27.5 Igpm) 3rew Bay

Miscell.
Domestic

4700 Ig per/day

Fishery Enhancement

16 cfs

(5980 Igpm)

Municipal Water
Works

25 cfs
14,400 Acre/Ft.
per/yr (storage)

(9350 Igpm)
Powell River Dist. Municipality
intake on Haslam Lake

Whittal Creek

Tree farm license, and
agricultural. Rural high
density at the coast

Domestic

1000 Ig per/day

Lois River/
Gordon Pasha Lakes

456

Tree farm license

Power Generation

1300 cfs
469,000 Acre/Ft.
per/yr (storage)

{486 ,000 Igpm}
controliled by MacMillan Bloedel Ltd.

Silver Creek
{tributary to Lois River
near highway)

Tree farm license

Water Works

Miscellaneous
Domastic

250,000 Ig per/day

500 Ig per/day

{173 Igpm)
Lang Bay Water Works




MacMillan Bloedel Ltd: The Lois River drains the
large {450+ sqg.km) Gordon Pasha Lakes watershed. The
watershed 1s controlled by MacMillan Bloedel Ltd. who
operate a dam, penstock, and powerhouse to generate
electrical power for their pulp and paper mill. During
low flow periods the entire discharge from the watershed
is committed to power generation. However, the mill does
have a backup power source from B.C. Hydro, therefore
there 1is the potential for water to be purchased from
MacMillan Bloedel at a rate based on the difference in
power costs between the Stillwater Power Generating Sta-
tion and B.C. Hydro.

In addition to consideration of Lois Lake (above the dam)
as a location for a water supply intake, it 1is possible
that the penstock itself could be a source of pressurized
water supply. At present MacMillan Bloedel supplies
fresh water to the powerhouse and several residences 1in
the Stillwater Bay area through a 150mm diameter flanged
connection to the penstock located approximately 100
metres above the powerhouse.

Other creeks and river systems: In general, most of
the streams catalogued in Table 2 are quite small with
localized watersheds. Of the remainder, Myrtle Creek and
Kelly Creek draw from watersheds already largely deve-
loped with low density and agricultural settlement. Only
Lang Creek has significant potential as a regional
source.

The majority of the Myrtle Creek watershed is in an
agricultural area, however, Hammil Lake (which 1is the
creek's source) is currently used as a supplementary
water source by the District Municipality. The
Municipality 1is planning to abandon the Hammil Lake
source in the future rather than make a major investment
in a new pipeline and intake. Preliminary investigation
indicates that the lake is guite shallow and possibly
subject to water guality problems. The watershed is Loo
small to serve as more than a fragment of a regional
water supply.

Lang Creek extends from Haslam Lake, (at the northwest
corner of the study area), to the central coast of the

Southern Regilon. Haslam Lake 1is already managed as a
watershed for the benefit of the Powell River District
Municipality. The Brew Bay Improvement District has an

intake on Lang Creek a few hundred metres from the
estuary at Lang Bay.

The Lang Creek/Haslam Lake watershed lies predominantly
in tree farm licence areas with some agricultural land

3-3



use adjacent to the lower three kilometres of the creek.
There is a salmonid incubation facility operated by the
local salmon soclety southeast of Duck Lake as well as a
spawning channel constructed by the Department of Fish-
eries and Oceans near the estuary.

The flow into Lang Creek 1is controlled by the Powell

River District Municipality by means of a weir located at
the coutlet to Haslam Lake. This weir is used to contrel

storage for the municipal water supply from Haslam Lake.

Tt is currently also controlled to maintain minimum flow

to the fishery enhancement facilities downstream.

Water Quality and Treatment

Groundwater

Greoundwater gquality in the Southern Region tends to be
marginal with regard to some dissolved minerals. In gener-
al, however, the numerous "deep" {as opposed to shallow
excavated) wells probably provide an acceptable source of
domestic water without requiring treatment. Shallow wells,
on the other hand, may be subject to contamination from
local septic fields or agricultural activities.

At present, the Myrtle Pond Specified Area well is the only
system for which the ground water is treated. The treatment
facility includes iron and manganese removal {tested somewhat
over Provinclal guidelines) and chlorination (due tc detection
of choliform bacteria at the time that the well was drilled
and tested).

Surface Water

Surface water sources in the Regional District generally may
be subject to contamination from the fecllowing sources:

- Human and/or animal contamination from septic fields,
agricultural use, and indigenous wildlife. In addition
to wastewater contamination (as typically determined
from coliform bacteria counts) there is alsc potential
for "giardiasis", a water borne disease originating with
native beaver and similar animals.

- Contamination resulting from agricultural activities in-
cluding fertilizing and spraying.

- Fishery enhancement activities including fish, wastes,
chemicals and drugs employed in disease control.

- High turbidity in the water, always a problem on the
coast during high run-off pericds, will be made worse by
improper logging practices within a watershed.

- High tannin levels have been reported in Lang Creek at
certaln seasons.



At present, only the Stillwater Water Works District pro-
vides disinfection (by chlorination} of surface water. The
new Brew Bay system, which is currently under construction,
will also incorporate a disinfection facility.

The local health unit has identified the following inadegua-
cies in the existing local surface water sources and associ-
ated systems:

- Lang Creek (Brew Bay Improvement District): occasional
significant coliform counts have been noted in the lower
reaches of the creek,

- Silver Creek (Lang Bay Water Users Community): coliform
counts have been recorded in the system on a regular
basis.

- Jefferd Creek (Stillwater Water Works): celiform counts
have been noted on occasion, apparently associated with
temporary failure of the chlorinator.

Water Usage and Design Peak Day Demand

General

Water usage may be categorized in terms of residential, com-
mercial, institutional and industrial demands. For rela-
tively small communities residential demand is the predomi-
nant category, and other usages are either ncot applicable or
are insignificant by comparison.

The residential category includes the use of water in homes
for both domestic purposes and for irrigation of lawns ang
gardens.

A regional waterworks system should be designed to provide a
level of service adequate to meet all the reguirements in
the community in accordance with generally accepted stand-
ards for water supply. In addition to providing for normal
residential needs under conditions of specified maximum de-
mand, a water works system should have sufficient capacity
to provide adequate fire protection.

Rates of water usage in residential areas vary with factors
such as land use, population density, climate, and system
capacity. Therefore, one of the first steps in the process
of developing a plan for upgrading a waterworks system is to
establish appropriate design criteria for estimating water
supply requirements.



Existing Water Consumption Records

One approach to determining water supply requirements is to
look at existing records of water consumption in the subject
community or adjacent communities with similar requirements.
Water usage records for the existing water systems in the
Southern Region are sparse. Table 3 shows estimates of
water consumption in the various systems and the basis for
the estimate.

General comments on Table 3 are as follows:

- peak day demand for systems with marginal or limited
water supplies are quite low (i.e. Stella Maris and Pine
Tree)

- where the water supply is plentiful, sprinkling tends to
be unrestricted, and peak day demands exceed 300 gpcpd
(Imperial gallons per capita per day)

- the water demand in the Powell River District Municipal=-
ity is very high relative to most coastal communities,
This 1is probably due to lack of sprinkling regulations
as a result of the secure water supply. Approximately
20% of the peak demand in the municipality is from auto-
matic park sprinkling and golf course irrigation.

In addition to the communities shown in Table 3, the Sun-
shine Coast Regional District reports that for a population
of 12,000 pecple (including the communities of Sechelt and
Gibsons) the peak day demand is 3.5 millicen Imp. gal or 291

gpecpd.
Design Values for Water Consumption

The peak day demand is the flow criteria most commonly used
for sizing infrastructure components such as water supplies,
reservolrs, and distribution mains. It consists of the
total flow required by the system during the day of the year
with the highest water consumption.

The average day demand may be much less than the peak day
demand since the peak day demand 1is usually heavily in-
fluenced by seasonal irrigation requirements.

The peak hour demand is often estimated to be 50% greater
than the peak day demand. The peak hour demand 1s usually
allowed for by balancing storage in reservoirs,
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The remainder of this section will focus on determination
of a design peak day demand since this is the significant
figure for most infrastructure requirements.

The "Design Guidelines for Rural Residential Community Water
Systems" issued by the Ministry of the Environment (1985)
recommend that a range between 1050-1200 Imp. gallons per
day per dwelling unit (gpd/du) be allowed for the peak day
demand for single family detached housing in temperate areas
of B.C. This includes a base of 300 gpd/du for domestic
purposes with the remainder devoted to seascnal irrigation
demand.

Assuming an occupation rate of 3.5 persons per dwelling
unit, the recommended range for peak day design water demand
is 300-342 gpepd {(Imperial gallons capita per day}.

A design peak day flow of 350 gpcpd is recommended for the
Powell River Regional District based on the following:

- exceeds all estimates of peak demand for existing water
systems in the Southern Region

- slightly exceeds MOE recommendations due to high demands
obgerved in the District Municipality

- exceeds observed existing demands on Sunshine Coast by
20%

Somewhat higher than usual demand is justified in that lot
sizes tend to be large in the Southern region and therefore
domestic sprinkling requirements are potentially higher than
the norm.

The peak day design flow of 350 gpcpd may at some time en-
tail moderate sprinkling restriction depending upon user
trends. There is no allowance ir this figure for large
scale agricultural irrigation which, if ever reguired, must
be managed through separate water systems.

The alternative design peak day demand of approximatley 600
gpcpd, based sclely on the District Municipality demand,
would result in significantly increased costs for infra-
structure components such as intakes, reserveirs, and trans-
mission mains. A reduction in potential sprinkling restric-
tions does not Jjustify such substantial increase in capital
costs for a regional water system.

The recommended peak hour flow for design purposes should be
hased on a 50% peaking factor over and above the design peak
day flow. The resulting design peak hour flow for the
Reglonal District is 1840 gpd/du or 525 gpcpd.
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Identification of Problem Areas

During examination of the available information on regional
planning parameters, surface and groundwater sources, and
existing waterworks systems, the following potential pro-
blems have become apparent:

- although groundwater has been developed in the region
for private systems and small water works communities,
there is little chance that wells can be developed of
sufficient capacity to be incorporated intc a regional
system

- many of the surface watersheds currently used for
domestic water supply are subject to contamination

- all watersheds are subject, to some degree, to the
results of logging practices

- several watersheds are too small to be considered as a
reliable regional source

- current and planned land use for agriculture and fish-
ery enhancement 1is already encroaching on the remaining
watersheds

- several of the existing water works districts are oper-
ated and contrclled by groups which do not appear to
have a sufficiently strong organization to manage long
term maintenance, upgrading, and expansion of facili-
ties

~ although low density settlement is general over most of
the subject area, densevy development  occurs in
relatively isolated communities spread along the coast.
This factor tends to make the concept of a regional
water system more complex and implementation more
costly.



OVERVIEW OF REGIONAL WATER SUPPLY REQUIREMENTS

Water Supply Requirements

Domestic Demand

Most development within the study area 1is single family
residential, therefore water demand related to residential
dwelling units provides the most reasonable and convenient
basis for predicting future peak water demand.

It is understood that although there is a falr amount of
agricultural activity within the Southern Reglcn, there is
little requirement for irrigation. Irrigaticn requirements
(outside of domestic lawns and gardens) are therefore not
considered further in this report. It 1is assumed that 1f a
major need for irrigation arises, it will be supplied by
sources quite separate from the Regional water system dis-
cussed herein.

It is also assumed that future commercial development will
be added approximately in proportion to existing residential
development. Estimated water usage by commercial operations
is included within the design figures based on per capita
water consumption.

For predicting future water demand, the design values deve-
loped in Section 3.4 are as follows:

CRITERION UNIT DEMAND

gpd/du gpecd
peak day 1225 350
peak hour 1840 525

The existing and projected design peak day water demands for
the Southern Region are summarized as follows:

PEAK DAY DEMAND
YEAR POPULATILON in "MGD" in "Igpm"
1988 3250 1.14 790
2000 4100 1.44 1¢00
2038 8740 3.06 2124

Further te the above table, then, the ultimate bulk water
supply reguirement is over 3 million gallons per day for the
Southern Region.
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Fireflow Protection Reguirements

There is no regulatory agency that specifies quantities of
water to be provided for any particular hazard. It is, how-
ever, normal practice to consider the recommendations of the
Insurer's Advisory Organization (IAQ) of Canada when deter-
mining fireflows. They provide guidelines for selecting
design fireflows depending on the characteristics of an
area.

For communities such as the Socuthern Region which comprise
primarily single family residences, a minimum fireflow value
of 400 Tmp gpm for a one hour duration represents current
recommended practice for most areas. The design fireflow is
often increased to at least 1000 Imp gpm with a two hour
duration, for relatively small communities that include a
scheool, small commercial area or higher density development.
This would apply to specific areas of the Southern Region.
On this basis the minimum required £fire protection storage
reserve for communities such as Myrtle Point, Black Point,
and Lang Bay would be 120,000 gallons.

Except in unusual cases, it is presumed that community £fire-
fighting eguipment will include a pumper type fire truck,
The specified minimum pressure required at the hydrant while
delivering the design fireflow to the pumper truck is 20
psi. Typically, a network of 150mm diameter watermains ful-
fills this criteria, however, final design must be based on
the specific conditions for each location.

Water Storage Requirements

Reservoirs should be designed to provide the balance of the
peak hourly and instantaneous demands over and above the
peak day demand and to provide the reguired fire protection
storage.

Storage requirements vary with the consunption character-
istics of a particular area. Studies have shown that for
purely single family residential areas, with relatively
little leakage, the storage volume reguired for balancing 1is
typically about 20 percent of the peak day consumption.

Pressure Zones

In planning a municipal waterworks system, it 1is normal
practice to delineate the service area in terms of "pressure
zones", The boundaries of a pressure =zone are established
on the basis of topography and the acceptable range of
static service pressures.
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The maximum pressure to which a system may be subjected,
referred Lo as the static pressure, is limited through the
creation of pressure zones. To operate the system simply
and effectively, particularly during emergency conditions,
it is desirable that service pressure zones be as large as
possible, and be served from storage which balances the
source supply, limits pressure fluctuations, and provides
automatic, reliable fireflows.

Water Quality

Public Health Requirements

Water supplied to consumers should comply with the British
Columbia Drinking Water Quality Standards published by the
B.C. Ministry of Health. These guidelines cover the micro-
biological, physical, chemical and radiological quality of
drinking water. If necessary, treatment should be provided
to ensure that the water meets the guidelines.

Regardless of the water quality, the B.C. Cuidelines recom-
mend communities provide disinfection for all supplies de-
rived from surface and shallow groundwater sources. There-
fore disinfection should be considered as the minimum treat-
ment requirement,

Additional Water Quality Considerations

In recent years outbreaks of a waterborne disease known as
glardiasis or "beaver fever" have become an increasing con-
cern in North America. Giardiasis is an intestinal disease.
It causes nausea, cramps and diarrhea in humans, but no long
lasting adverse physiological effects. Tt is transmitted in
a number of ways, including via water and mammals, parti-
cularly beaver, muskrat and other fur bearing animals.

In the past six years four documented waterborne outhreaks
of giardiasis have occurred in B.C. In all four outbreaks,
gliardia positive beavers were found in the untreated surface
supply. In two of the outbreaks giardia positive muskrats
were found in the same supply. In this regard it is signi-
ficant that beavers are known to exist in the Lang Creek/
Haslam Lake watershed.

While chlorine will inactivate giardia at relatively high
dosages and with long contact times, some additional treat-
ment is generally considered necessary to prevent gilardia
cysts entering the water system.



A further possible water quality concern would be aggress-
iveness. Due to their purity, many B.C. coastal waters are
naturally aggressive or corrosive. Aggressiveness 1s un-
desirable because it speeds up system deterioration and may
introduce materials such as lead and copper from household
plumbing into the drinking water. If necessary, treatment
should be provided to reduce the aggressiveness of the
water.

Treatment Alternatives

There are a number of alternative methods for disinfection
of drinking water including:

chlorination
© ozonation
@ ultraviolet (UV}) radiation

In British Columbia, as in most of North America, chlorina-
tion is generally the preferred treatment. Chlorination
offers the advantages of economy and simplicity. In addi-
tion, the small amount of c¢hlerine which remains in the
water as 1t passes through the distribution system {(chlorine
residual) provides protection against contamination from
leaks or breaks in the watermains. In contrast, ozonation
and UV radiation leave no residual and consequently offer no
protection against contaminants entering the distribution

system,

There are alsc a number of treatment methods for control of
giardia. These include:

ozonation

diatomaceous earth filtration
coagulation and rapid sand filtration
slow sand filtration

Q o o O

For small communities, slow sand filters are often the pre-
ferred choice since they are relatively inexpensive to con-
struct, and simple and economical to run.

Finally for contrcl of aggressiveness, bChe treatment would
probably involve the use of lime and carbon dioxide or lime-
stone addition.

Water Quality Testing

Good water quality data are a key requirement for designing
any water treatment facilities. Therefore, a water gquality
testing program should be initiated prior to design of an
intake and water treatment facility for a Regional District
System.
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To ensure that the testing covers seasonal variations in
water guality, the testing should continue for & minimum of
one year. Testing would include:

° turbidity

° colour
o range of physical, chemical and microbiclogical para-
meters

The cost of such a program is typically around $2,000 to
$3,000.

Assessment of Existing Waterworks Systems

The purpose of this section is to assess the feasibility of
expanding and/or integrating exisiing water sources into a
regional system. This includes & brief review of the ade-
guacy of existing waterworks facilities.

Quantity of Supply

Table 4 summarizes the capacity of the water sources for the
existing water systems assessed in this report. The table
alsc shows the present number of service connections and the
number of connections which would be allowed using the pre-
viously stated desigrn peak day flow of 1225 Imp gal per
dwelling unit.

It can be seen that wvirtually all of the systems are cur-
rently oversubscribed at the proposed design peak day flow.
The single exception is the Lang Bay Water Users Community.
Therefore, significant new development in any of these areas
must be contingent on additional sources of supply.

Existing Storage Facilities

The existing storage facilities are outlined in Table 1. To
date only relatively small reservolrs exist, with a reliance
on tank truck support from the local Fire Department. It is
reported that fire insurance premiums in the Southern Region
are considerably higher than within the District Municipal-
ity of Powell River, reflecting its lower standard of fire
protection.

The Myrtle Pond Specified Area operates a £0,000 Imp.

gallon reservoilr which is adequately designed for both the
fire and balancing storage requirements of the present ser-
vice area (l.e. 35 servige connections).

Stella Maris Estates and Pinetree Place have storage tanks

with adequate capacity for balancing storage only. The wood
stave tank at Stella Maris is in poor condition.
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Although the Brew Bay storage appears undersized, it is pro-
bably adequate considering the proximity and quantity of the
Lang Creek source. The Brew Bay system (under construction)
also includes a 440 Igpm fire pump.

Storage for the Woodlynn, Lang Bay, and Stillwater systems
is insufficient to meet the wusual balancing storage
reguirements. This 1is off-set to some degree by the
apparent ability of the three water gsources to meet peak
instantaneous demand.

In summary, two existing storage facilities for the existing
water systems provide adeguate bhalancing storage. Storage
for 4 of the systems 1s insufficient to provide balancing
storage, however, these systems have relatively large and
reliable water source and supply capabilities. Oniy the
Myrtle Pond reservoir has sufficient storage for fire
protecticn, and it 1s the only reservoir of sufficient
capacity to be of significance in a regional systemn.

Zoning and Water Pressure in the Existing Systems

Water pressures 1in the existing water systems vary from a
few pounds to over 100 psi. Water pressures tend to be
lower than for typical municipal systems because of the
limited resources of the small communities and the expense
usually associated with pumping and piping teo a high eleva-
ticn reservoir.

In several systems water pressures cannot be increased due

to the limited strength of older or non-standard piping
materials.

Quality of Existing Sources

Surface Water Quality

On the basis of bacteriological testing, the raw water
quality of the existing surface water sources (Lang Creek,
Silver Creek, Jefferd Creek) in the Southern Region is in-
adequate for a public water supply. The water must there-
fore be disinfected prior to domestic consumption. The
Ministry of Health has identified significant coliform
bacteria counts in all three creeks and, although the coli-
form counts tend to be low and intermittent, there is no
question that disinfection is reqguired. In addition, coli-
form counts have been observed in the Pinetree system. It
is reported that this contamination 1is associated with
occaslonal recharge of the reservolr from a nearby pond.

4-6



Jefferd C(Creek (source for the Stillwater Waterworks Dist-
rict) has a watershed dedicated te and managed for public
water supply. Water from Jefferd Creek 1s chlorinated prior
to distribution, thereby meeting public health requirements.

Silver Creek is also used solely as a public water supply.
Although there 1is logging and gravel pit activity in the
area, the source is a groundwater outflow which remains
relatively unaffected by these activities. The Lang Bay
water users community does not disinfect their water supply.

The Lang Creek water shed below Haslam Lake 1s subject to
more complex usage including fishery enhancement, agricul-
tural, and logging activity. The Brew Bay Improvement Dist-
rict system, which is currently under construction, includes
a disinfection facility.

Results of chemical testing for Lang Creek and the Lois
River are included in Appendix B. Both Scurces meet present
Federal and Provincial Drinking Water Standards.

Groundwater Quality

Most of the existing groundwater sources for which data is
available can be characterized as scft, calcium bicarbonate
water.

High iron and manganese concentrations have been identified
in the Myrtle Pond Specified Area well and may be present in
other wells. The Specified Area operates a treatment
facility to remove these minerals.

Bacterial contamination has been noted in several of the
systems supplied from wells, however, the presence of coli-~
form bacteria is probably associated with connection to
shallow groundwater or surface water sources or with
bacteria existing in the water distribution system.

Additional discussion of groundwater quality is contained in
Section & of Appendix A.



ASSESSMENT OF ALTERNATIVE WATER SUPPLY SOURCES

General

The primary purpose of this study is to identify water sup-
ply sources, sufficient in both quality and gquantity, to
serve the Southern Region over the design period.

It has been ncted in earlier chapters that the western half
of the Southern Region suffers from insufficient water sup-
ply due to the limitations of the groundwater source. The
eastern half of the study area has adequate quantities of
supply, however, quality problems are evident which are com-
mon to most surface water sources.

Surface Sources

The following provides a very brief descriptive overview of
the surface water sources in the Southern Region of the
Powell River Regional District.

Powell River District Municipality

One possibility to be considered in supplying domestic water
to the western end of the Southern Region is to purchase
water from the District Municipality of Powell River.

@ The municipal water supply for Westview (i.e. the muni-
cipal area immediately west of the Scuthern Region) is
primarily from Haslam Lake. Hammil Lake is a secondary
source which the municipality is hoping to phase out due

to inferior water quality. The Haslam Lake source
appears to be adequate for both short and long term re-
quirements. (The municipality's water licence on Haslam

Lake is for 700 litres/sec. Currently peak hour demand
is approximately 470 litres/sec.)

o If the municipality were to provide water to the Region-
al District, it can be anticipated that they would meter
the demand and charge a rate which would at least reim-
burse Lthem for the costs of supply, treatment and dis-
tribution. This rate could be in the order of 5¢ per
1000 iitres. (By comparison the Greater Vancouver Water
District charges 3.73 cents per 1000 litres to member
municipalities.)
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The present water distribution system in the municipal-
ity is barely adequate to meet peak demands at the south
end of town. Planning will begin in the near future for
a new trunk water main to enhance water supply to this
area. Supply requirements for the western end of the
Southern Region could be incorporated into this plan.

In summary, the Municipal water system could in future
supply water to the western portion of the Southern
Region. Sufficient guantity of water can be provided if
region requirements are built into future expansion of
the municipal water system. Costs for supply from the
municipality may be less than costs for development and
distribution of other surface water sources 1in this
area.

Myrtle Creek

e}

Hammil Lake {in upper reaches of the Myrtle Creek water-
shed) is already used by the District Municipality as a
water source. Long term planning is to phase out Hammil
Lake as a source, rather than make a large investment in
a new pipeline and intake. Hammil Lake is apparently
quite shallow and may be subject to water quality
problems. The tributary watershed appears too small to
be considered a substantial source of water for a
regional supply.

The remainder of the watershed is dominated by agricult-
ural activity which has a definite adverse affect on
water quality. In recent years the Myrtie Pond
Specified Area has abandoned their intake on Myrtle
Creek in favour of a well water supply.

In summary, Myrtle Creek is not attractive as a domestic
water source due to poor water quality, potential diffi-
culties in watershed management, and the resulting re-
guirement for a sophisticated and expensive treatment
system. Hammil Lake c¢could be considered as an
alternative for a portion of the regional supply 1if
water quality and adequate base flows were confirmed.

Lang Creek/Haslam Lake

<

The Haslam Lake watershed is presently managed (in terms
of recreational restriction and forestry management) as
a municipal water supply for the District Municipality.
With the exception of the watersheds controlled by Mac-
Millan Bloedel for power generation, the Haslam Lake/
Lang Creek system 1is (at 128 km?) the most significant
watershed in the Southern Region.



o Lang Creek, which drains Haslam Lake southward to Mala-
spina Straight, has a multitude of existing water
licences. The most significant of these are:

1. The Powell River Salmon Scociety which is able to use
up to 425 litres/sec toward operation of their incu-
bation and rearing facility.

2. The Brew Bay Improvement District which has licences
totalling 2.1 litres/sec for use in their domestic
water supply system.

@ The lower reaches of Lang Creek extend through agri-
cultural and developed areas which potentially have a
detrimental impact on the water guality. A salmonid

enhancement spawning channel alsc has recently been con-
structed by the Department of Fisheries and Oceans a few
hundred metres from the estuary.

° The quality of water in the upper reaches of Lang Creek
is acceptable for domestic use although it will require
disinfection as do virtually all surface water sources
in British Columbia. Water quality can be expected to
deteriorate in the lower reaches due to fishery enhance-
ment and agricultural activity.

© In summary, the Lang Creek/Haslam Lake watershed pre-
sents a viable water supply tco the district in that:

- sufficient quantity of water appears available

- water quality 1is generally acceptable subject to
disinfection

Lois River, Gordon Pasha Lakes

This watershed is essentially contreolled by MacMillan
Bloedel. It is used for power generation for the pulp and
paper mill in Powell River. This source of water is attrac-
tive since the reserveir, dam, and pipeline to sea level are
already 1in place.

° [f MacMillan Bloedel were to provide water to the
Reglonal District, it would be at a rate equivalent to
the amount paid to B.C. Hydro to compensate for lost
generation at the Stillwater Power House. This would
be in the order of 2¢ per 1000 litres. The Regional
NDistrict would still be responsible for treatment and
distribution of the water.



° Domestic water supply from the Powerhouse penstock would
always be secondary to the requirements for power pro-
duction. The domestic water supply could always be sub-
ject to scheduled and unscheduled shutdowns of the pen-
stock, (Shutdowns are currently infrequent, and in the
order of twice per decade.)

° The Gordon Pasha Watershed is isolated from residential
and agricultural influences, however, it 1is subject to
degradation from logging practices and recreational uses.

© The cost for the District to provide a pump station at
Lois Lake and a pipeline to the populated areas of Still-
water and Lang Bay would be considerable given that Mac-
Millan Bloedel would still charge for, and contrcl the
water supply.

° Alternatively, taking a water supply directly from the
lower penstock would be attractive since it is close to
Stillwater and within 2 km of the Lang Bay area.

In summary, a water supply taken from the MacMillan Bloedel
penstock at Stillwater would be attractive in terms of both
initial and ongoing costs. This supply must be backed up by
an alternate source, however, due to potential intermittent
poor water quality and shutdown of the penstock for mainten-
ance.

A disinfection facility would be required at the take-off
point for the domestic water supply.

Smaller Surface Water Sources

The remaining surface water sources are generally too small
to consider as sources for the ultimate regional water sys-
tem. Some of these are also subject to water quality pro-
blems due to existing develcpment and land use. Briefly
these systems include:

° Deighton Creek

- relatively small watershed

- currently licenced for agricultural irrigation

- may be used for irrigation of planned golf course
- not considered for regional system

@ Kelly Creek

- much of watershed in agricultural use and small land
holdings

- not considered for regional system due to proximity
te Lang Creek which 1s a more reliable and better
quality source
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° Silver Creek

- currently supplies water to the Lang Bay Water Users
Community system

- minimum flows (in the order of 600 litres/min) not
adequate for ultimate regional system

- this source may be useful as a temporary socurce dur-
ing the early development of the regional system and
possibly as a backup supply instead of the MacMillan
Bloedel Penstock

- complete new intake, piping, and disinfection faci-
lities would be required to make this even a tenmp-
orary source for the bDistrict

© Jefferd Creek

- currently supplies water to the Stiliwater Water-
works District

- walbershed not of sufficient size to support the
ultimate regional system

- this source may be useful in the early development
of a regiconal system and as a backup source for the
ultimate system

- the existing intake would require upgrading, however
the piping between the intake and Stillwater is in
place and a disinfection facility is in operation

Groundwater Sources

Assessment of the groundwater resource 1in the Southern
Region 1s detailed in the Piteau Associlates report included
as Appendix A to this study. The results of the groundwater
assessment are summarized as follows:

° Myrtle Point

There are many existing domestic wells completed in the
surficial sediments and a few completed in bedrock,
These include wells for the existing Myrtle Pond and
Stella Maris systems. There 1s a reasonable probabili-
ty of successfully completing wells of up to 45 Lpm (10
Igpm) for individual or small groups of residences.
Community systems would probably have to rely on mulbi-
ple wells. (It is ncoteworthy that the support capacity
of a 45 Lpm well is about 12 dwelling units.)

It is estimated that the total available groundwater
resource in this area is limited to approximately 2150
Lpm (475 Igpm).



° Black Point

Once again there are many existing wells in this area
including wells for the Pinetree Place and Woodlyn Sys-
tems.

There is a reasonable probability of completing success-~
ful wells to serve single residences in this area, how-
ever, the groundwater recharge area 1is quite limited and
indications are that the overall limits of the ground-
water resource have been reached.

@ Brew Bay/Kelly Creek

Most existing wells in this area are in bedrock and
yields, although acceptable for single residences, are
typlically less than 9 Lpm (2 Igpm). Potential future
use of groundwater in this area is limited to single
residence type wells.

© Lang Bay

Very few wells have been drilled in this area to date.
There 1s potential for drilling domestic water wells to
supply single residences and possibly small community
systems.

° Stillwater and South
Wells in this area would be drilled in rock and as such
could only be expected to support single residences or

very small community systems.

Summary of Findings

Surface Sources

Lang Creek 1is the only watershed suitable for development as
a regional water supply source.

Supply from the Powell River municipal system wguld be
limited to the western portion of the Southern Region (i.e.
the Myrtle Creek valley). Alternatively, an investigation
of base flows and water quality from Hammil Lake may show
this source to be adequate for the western area.

MacMillan Bleoedel's Lois Lake Penstock may only be available
for supplementary supply.

Groundwater

The groundwater rescurce is insufficient for development as
a regional water supply socurce.
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MASTER PLAN FOR REGIQONAL WATER SUPPLY SYSTEM

Introduction

The proposed water supply system for the Southern Region as
shown on Figure 3 comprises principal and backup water
sources, balancing and fire storage, a coordinated pressure
zone layout, and the basic layout of a feedermain system.
The purpose of this section is to describe the various sys-
tem components, and to provide Class D cost estimates (in
1988 dollars).

Water Sources

Introduction

The proposed plan for water supply to the Southern Region
involves water supply from two principal sources and one
back up source.

The two principal sources are:

° Powell River District Municipality, which would serve
the Myrtle Creek/Myrtle Point sub-area at the western
end of the Southern Region. (Hammil Lake may be

suitable as an alternate source to the District
Municipality.}

° Lang Creek, which would serve the remainder of the
Southern Region east to Stillwater

Surface water sources other than Lang Creek and Lois Lake/
River have not been considered for the proposed regional
system since theilr watersheds are generally too small.

The Lois Lake River System is not suitable as a principal
source for the following reasons:

- MacMillan Bloedel would reguire payment for all water
used by the Regilonal District

- the penstock source is subject to operating controls by
the paper mill, including occasional shut downs

- Lols Lake is subject to considerable variations in level
and could never be managed solely as a water supply
reservolr

The MacMillan Bloedel Penstock from Lois Lake would, how-
ever, provide an excellent backup source for the entire
Southern Region.
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Lang Creek Intake and Treatment Facility

The source of water to the area east of Myrtle Point would be
Lang Creek. A gravity type ({(i.e. not requiring pumping
units) screened intake would be located on Lang Creek 1-1/2
to 2 km north of Zillinsky Road at an elevation of approxi-
mately 100 metres (360 ft). A water filtration and disinfec-
tion facility would be constructed downstream at a convenlent
site near the bend in Zillinsky Road.

There is no advantage to locating the intake at a higher ele-
vation {e.g. at El. 150m close to Duck Lake). The additional
cost to extend a pipeline the extra 5 km would outweigh any
gains asociated with providing a gravity supply to the High
Zzone 1in the Kelly Ceek area, or with locating the intake
above the existing fisheries incubation facility.

Prior to constructing an intake on Lang Creek the following
actlons are reguired:

° It is necessary for the Regional District to acquire a
water licence for the ultimate quantity of water to be
drawn from the creek. A license for 6 cfs (10,190 Lpm or
2244 Igpm) would be appropriate. This quantity corre-
sponds to the peak day demand for an estimated ultimate
population of 8740 persons.

© Water quality records (chemical, biological, turbidity,
and colour analysis) should be kept for at least a year
prior to designing the treatment facility.

© Land required for the intake, treatment facility, and
pipeline should be set aside as necessary.

The intake and treatment facility should be designed to in-
corporate the following:

@ A maximum flow of 4540 Lpm (1000 Igpm) equal to the esti-
mated peak day flow requirement to the Southern Region
for the year 2000. Peak instantaneous and fire demands
are to be met from local storage facilities.

° A screened intake designed to be self-cleaning and to
fisheries requirements regarding inflow velocities and
fry screen sizing. (The design phase would include sub-

mission of plans for approval to the various regulatory
agencies.)



° The intake is to be located at an elevation slightly
higher than the "low" pressure zone so that the peak day
flow can be conveyed to the 1local low zone storage
reservoirs without any pumping requirements. The gradi-
ent of the feedermain must be carefully designed to
ensure that no pumping is required.

e The disinfection facility would meter liquid
hypochlorite solution into the water supply at a rate
determined by a flow nmneter. The facility would be

designed to disinfect the peak instantaneous flow under
conditions of the highest turbidity. As discussed in
Section 4.3, alternative forms of disinfection such as
ozonation and ultraviolet methods are available and may
be considered in the final design.

The estimated costs (in 1988 dollars) for the intake and
facility are as follows:

DESCRIPTION OF ITEM COST

° screened intake structure 3 80,000

° trunk pipeline to Zillinsky Road 360,000
{assumed 450mm &)

¢ access to intake structure 200,000

° disinfection facility 75,000

Subtotal $ 715,000.00

In the longer term, the District could be required to
provide a filtration facility for the Lang Creek water
supply. This facility would be designed for the estimated
peak day demandg. Design would include submissions for
approval to the Ministry of Health.

The estimated cost for a slow sand filtration facility (in
1988 dollars) is $2,400.00. Alternate means of filtration
(i.e. rapid sand filters) may also be considered in the
final design.

Powell River District Municipality

Water to the Myrtle Creek/Myrtle Point area is to be supp-
lied from the District Municipality via two connections:

© The upper Myrtle Creek valley would be supplied from the
Duncan St./Alrport area.



° The Myrtle Point area and adjacent settlements along
Highway 101 would be supplied by extending the existing
municipal watermain on Marine Ave.

In order to implement this water supply the following steps
must be taken:

° The Regional District's water supply requirements for
the Myrtle Creek/Myrtle Pond area must be made known to
the District Municipality so that these requirements can
incorporated in the municipal water supply planning pro-
cess.

° The Regional District and the District Municipality must
negotiate a rate at which the Regional District will
compensate the municipality for supply, disinfection,
and transport of the water tc the boundary of the South-

ern Region.

The water supply to the region from the municipality would
enter the region through a valve chamber at each connection
which would include:

- a shut off wvalwve

- a flow meter to monitor demand and to provide a basis
for payment

- a check valve to prevent backflow into the municipality

The estimated cost (in 1988 dollars) for the two valve
chambers would be $70,000.00.

In the event that negotiations for a water supply from the
District Municipality are not successful, Hammil Lake could
be investigated as an alternate source. Investigations
should include:

- costs for intake, disinfection facility and pipeline
construction

- water quality, especially during low water periods

- minimum base flows avallable to the region on a year
round basis

It the Hammil Lake source also proves unfeasible, the
Regional District would then have to consider distribution
from the Lang Creek source to the west end of the Southern
Region. This would require:
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- increased feeder main sizing or a feeder main booster
station to maintain low zone pressures to the west

- a booster pumping station to the Myrtle Creek area high
zone reservolr

MacMillan Bloedel Penstock

The penstock to the Stillwater Power House is to be used as
a backup source of water for the entire Southern Region.
This supply would be used only in emergencies, such as an
extreme [ire demand in the Stillwater/Lang Bay area or fail-
ure of the Lang Creek intake or supply main.

In corder to implement this backup supply it will be neces-
sary for the Regional District to approach the manager of
the paper mill (MacMillan Bloedel, Powell River Division)
to:

- obtain approval to use the existing 150mm connection as
a backup source for the regional water supply

- obtain permission to construct a flow metering/pressure
reducing facility adjacent to the penstock

- negotiate a rate for payment for the water based on the
equivalent value of the water to MacMillan Bloedel in
terms of lost power production

A disinfection facility would be required for this source
since it is a surface water supply.

The estimated cost for construction of the pressure reducing
and disinfection facility (in 1988 dollars) is $700,000.00.

Pressure Zones

General Description

The proposed plan for the water supply to the Southern
Region calls for creation of pressure zones to ensure ade-
quate water pressure for all users and to make possible the
eventual integration of isclated water systems. The service
area would be divided into two pressure zones which would
econcmically provide acceptable water pressures to water
users throughout the regicnal system (see Figure 3 and 4).

The proposed pressure zones are:
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Low Zone

This zone would supply water to the area between sea level
and 70 metres elevation. The proposed zone designation
(i.e. reservoir elevation) would be 99 metres. {Incidental-
ly, this is equivalent to the District Municipality's Zone
4y. Pressures in this zone would vary from 965 KPa (140
psi) at sea level to 283 KPa (41 psi) at an elevation of 70
metres.

The low zone would cover most of the existing settlement in
the Southern Region including Myrtle Point, Black Point,
Brew Bay, the Lang Bay area below the highway, and Still-
water.

The low zone pressure would be controlled by a series of
four balancing and fire storage reservoirs located with a
top water elevation of 99 metres. The Lang Creek intake and
treatment facility would be located at an elevation to pro-
vide gravity flow to the low zone.

High Zone

The high zone would supply water to the area between 70 and
122 metres elevation. The proposed zone designation would
be 150 metres. Pressures in this zone would vary from 786
Kpa (114 psi) at elevation 70 metres and 276, KPa (40 psi) at
elevation 122 metres.

The high zone would be developed in isolated pockets around
existing development at the higher elevations. It would in-
clude the upper Myrtle Creek area (Padgett Road), Kelly
Creek (Zillinsky Road), the Lang Bay area above the highway,
and possibly the dwellings along the highway above Still-
water.

Water to the high zones would be provided by booster pumping
stations which would pump from the Low Zone to reservoirs at
an elevation of 150 metres. The single exception would be
the upper Myrtle Creek area which would be served directly
from the Municipal 172 metre zone via a pressure reducing
station,

Higher Pressure Zones

The proposed zoning plan for the Southern Region would limit
development to below an elevation of 122 metres in areas
served by a high zone reservoir and to an elevation of 70
metres everywhere else. This covers virtually all existing
development and areas under consideration for development.



Any proposals for new development above an elevation of 122
metres must take into account requirements for booster pump-
ing stations and reservoirs to serve the higher zone. The
proposed facilities should be regional in character (as
opposed to isolated and small systems) and should include
all required upgrading to lower zone pumping and storage
facilities.

The proposed pressure zone boundaries will require that each
water service in the lower part of each zone be equipped
with a pressure regulating valve to keep house pressures in
the order of 414 to 517 Kpa (60 to 75 psi).

Alternative Pressure Zoning

Consideration has been given to splitting the Southern
Region into three pressure zones instead of two. This would
allow reduction of maximum service pressures to less than
630 Kpa (100 psi). This ig a common upper limit for service
pressures 1in rural systems and walives the requirement for
pressure regulating valves in most residences.

Provision of three pressure =zones, however, would require
the two lower zones to extend the length of the Southern
Region. Typically, areas above the highway would be fed
directly from the trunk main which would be at mid-zone
pressure, Numerous pressure reducing stations would be re-
quired to provide low zone pressure to each road and pocket
of development below the highway.

The expense of constructing, operating, and maintaining such

a number of pressure reducing stations outweighs any advant-
ages assoclated with the three zone system.

Water Storage Reservoirs

The proposed plan for the regional water system includes
provision of storage reservoirs at seven locations in the
Southern Region. Fach reservoir is to be sized to provide
balancing storage for peak Fflows as well as fire protection
storage for its service area.

The proposed reservoirs and the associated preliminary esti-
mate of required storage volume and cost are as follows:



Myrtle Creek High Zone Reservoir

tentatively located on the 150m contour near Hammil Lake

estimated 136,000 litres balancing storage and 545,000
litres of fire storage for a total of 645,000 litres
(156,000 Imp gallons)

Estimated Cost $320,000
(The existing Myrtle Pond Improvement District reservolr

may be able to provide a significant portion of this
storage depending upon its precise elevation.)

Myrtle Creek Low Zone Reservoir

tentatively located on the 99m contour below Hammil Hili
estimated 136,000 litres balancing storage and 545,000
litres of fire storage for a total of 645,000 litres
(150,000 Imp. gallons)

Estimated Cost $240,0090

Black Point Low Zone Reservoir

tentatively located on the 99m contour above the exist-
ing Pinetree Place system

estimated 363,000 litres balancing storage and 545,000
litres of fire storage for a total of 908,000 litres
(200,000 Imp. gallons)

Estimated Cost $380,000

Kelly Creek High Zone Reservoir

tentatively located on the 150m contour northwest of
Z2illinsky Road

estimated 136,000 litres balancing storage and 545,000
litres of fire storage for a total of 645,000 litres
(150,000 Imp. gallons)

Estimated Cost $380,000



Lang Bay Low Zone Reservoir

- tentatively located on the 99m contour near Dixon Road

- estimated 363,000 litres balancing storage and 545,000
litres of fire storage for a total of 908,000 litres
(200,000 Imp gallons)
Bstimated Cost $300,000

Lang Bay High Zone Reservoir

- tentatively located on the 150m contour above Dixon Road

- estimated 73,000 litres balancing storage and 109,000
litres of fire storage for a total of 182,000 litres
(40,000 Imp. gallons)

Estimated Cost 3$115,000
Stillwater Low Zone Reservoir

- tentatively located on the 99m contour adjacent to the
existing supply main from Jefferd Creek

- estimated 136,000 litres balancing storage and 545,000
litres of fire storage for a total of 681,000 litres
(156,000 Imp. gallons)

Fstimated Cost $315,000

In summary, the locations and sizes shown in this report are
intended to provide a guideline as to the requirements for
providing adequate water storage facilities for the region.
It is recognized, however, that alternative reservoir sites
may become apparent during the design phases of the regional
water system.

Water Distribution

The proposed plan for a regional water system includes &
network of feedermains that convey water from the supply
sources to the storage facilities, and that also provide the
backbone of the water distribution network.

The feedermains are sized to convey the peak day flow from
the supply sources to the various balancing reservoirs
throughout the system. Peak 1instantaneous flows and fire
flows are then provided from local storage.



The feedermain network comprises the following:

o

It

Approximately 2.5 km of 400mm diameter pipeline from
2illinsky Road to Highway 101 designed for a peak day
flow of 4520 lpm (1000 Igpm)

Estimated Cost $400,000

Approximately 18 km of 200mm, 250mm and 300mm diameter
pipeline from the District Municipality to Stillwater
designed to distribute peak day flows tc the wvarious
balancing reservoirs and booster pumping stations

Estimated Cost $2,160,000

A total of approximately 10 km of various diameter pipe-
lines to conduct water to the various high zone reser-
volrs as well as a pipeline along Padget Road to distri-
bute high zone water from the Municipality

Estimated Cost $900,00G0C

Two booster pumping stations are required to pump to the
high zone reservoirs at Kelly Creek and at Lang Bay. 1In
addition to the pumping units, each station must be
equipped with appropriate controls to maintain the
reservoir levels

Estimated Cost (2 stations) $130,000

is anticipated that the regional piping would include

some of the existing Stillwater Waterworks System watermain.

Summary of Capital Costs

The Class D estimates of capital costs as presented in the
foregoing sections are summarized as follows:



ESTIMATE
ITEM DESCRIPTION (x $1000)
1. Lang Creek source:
¢ Intake, feedermalin to Zillinsky
Rd. and disinfection facility $ 715
2. Connections to Powell River system 70
3. Connection to MacMillan Bloedel
system 100
4. Water Storage Reservoirs (7):
Low Zone 1235
® High Zone 815
5. Feedermains 3460
6. Booster Pumping Stations 130
TOTAL CAPITAL COST $ 6525

The total capital cost is almost $7 million in 1988 dollars,
and includes an allowance for engineering. It does not in-
clude costs for property acquisition, financing charges, and
legal costs,.

In the event that Ministry of Health regulations are
tightened so as to require filtration of all surface water
sources, the District would be required to constuct a
filtration facility for the Lang creek water supply. The
estimated cost for such a facility is $2,400,000 (in 1988
dollars}).



IMPLEMENTATION OF THE REGIONAL PLAN

General

Implementation cf the proposed regicoral water supply system
will require four types of action on the part of the Region-
al District:

o]

secure regional water supply sources

specify standards for construction of new water systems
so that they can be incorporated into a regional system

establish standards to which existing systems must be
upgraded prior to acceptance into a regional water works
system

construct key elements of the regional waterworks infra-
structure

Securing of Water Supply Sources

As discussed previously, the Regional District should take
immediate steps to:

Q

secure a water licence on Lang Creek for approximately
10,200 Lpm (& cfs)

provide the District Municipality with planning informa-
tion so that Southern Region demands can be included in
future work to upgrade their water system; the specific
requirements from the District Municipality are:

- a peak day flow of 340 Lpm (75 Igpm) from the Dun-
can/Airport area

- a peak day flow of 480 Lpm (105 Igpm) from Marine
Avenue

Fire protection reguirements and peak instantaneous
flows will be met from storage provided by the Regional
District.

failing an agreement with the District Municipality,
cenduct an investigation of Hammil Lake as a water shed
in terms of water quality, base flows, and cost of
development

initiate negotiations with MacMillan Bloedel for
Penstock Backup supply
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Standards for New Development

All new development within the Southern Region must be de-
signed with water systems suitable for incorporation in the
regional water system. This would include:

- capability of being served from the proposed regional
pressure zones without pumping

- water distribution system engineered to conform to cur-
rent standards for providing peak domestic demands and
fire flows

- as constructed drawings and information necessary to
operate and maintain the system

- each residence or building to be equipped with a pres-
sure regulating valve

In general, new water systems should be designed to the re-
quirements of the Ministry of Environment's Design Guide-
lines for Rural Residential Community Water Systems.
Among other items, these standards regquire:

- design for domestic, domestic irrigation, and fire de-
mand

- minimum of 150mm diameter watermains

Smaller developments cannot be expected to include trunk
watermains or major storage facilities which would benefit
the remainder of the system. The key 1is that the smaller
developments be compatible with the regional system when in-
stalled.

Major developments which will require significant water dis-
tribution and storage facilities must be required to design
these so that they become a part of the regional water sup-
ply system.,

Water Sources for New Development

As discussed in previous sections, the existing water sys-
tems have barely sufficient capacity to serve their existing
users and do not have sufficient water to meet demands from
significant further development.

Therefore, new developments must provide their own temporary
water source until such time as they can be provided from
the regional system. In most cases, groundwater wells will
continue to be the appropriate water source for small deve-
lopments due to:



- ease of development (no intakes or long pipelines)
- no usual need for disinfection

Incorporation of Existing Systems

Several of the existing water systems (Stella Maris, the new
section of the Myrtle Pond system, the Brew Bay System and
the Stillwater System) have generally been designed to pro-
vide peak domestic and fire flows and have incorporated
suitable waterworks materials in their construction. The
key elements required prior to incorporation of these sys-
tems in a regional system include:

- provision of municipal type fire hydrants
-~ provision of up to date drawings and operaling manuals

- provision of pressure regulating valves at each resi-
dence and building

The remaining systems, while they serve in many ways, do not

approach a standard which is acceptable for incorporation
into a regional system.

Major Works to be Constructed by the Regional District

The following items must be constructed by the Regional
District since the larger items of the infrastructure cannot
be adequately financed or coordinated at a lower level.

- Lang Creek Intake and Pipeline

- Feedermains along Highway 101 and Padgett Road
- Regional Storage Reservoirs

Strategy for impiementation and Impact on Regional Planning

The following suggests a program for construction and imple-
mentation of a regional water system by the Regional Dist-
rict. The program shows key phases in the sequence of
implementation and at the same time shows the impact of each
phase on development planning in the Southern Region.

Phase 1 - Preliminary
The preliminary phase includes:

- securing of water sources (Lang Creek, Municipal, Mac-
Miilan Bloedel)



- water quality study of Lang Creek

- preliminary surveys, location of intake, treatment faci-
lity, major watermains, water storage reservoirs

-~ securing easements, rights of way, and land as regquired
for the various water supply facilities

During this phase all new development in any area of the
Southern Region will have to be self-sufficient in terms of
water supply.

Phase 2 - Major Infrastructure Elements (Brew/Lang Bays)
Phase 2 would include detailed design and construction of:
- the Lang Creek Intake

- the disinfection facility

- the feedevrmain from the intake to Highway 101, and then
along Highway 101 east to Lang Bay and west to Black
Point

- construction of low zone reservoirs at Black Point and
at Lang Bay

- construction of a filtration facility would be allowed
for in the design, however, actual construction could be
deferred depending upon current Ministry of Health
requirement.s

The intake structure and treatment facility could be of a
staged type of design which would allow some of the con-
struction and material purchases to be deferred until the
system 1s expanded.

This work would release the lower Zillinsky Road, Black
Point, Lang Bay and Brew Bay areas from development restric—
tions due to inadequate water supply.

The existing Woodlyn, Pinetree, Brew Bay, and Lang Bay water
systems could be incorporated into the regional system once
suitable reconstruction and/or upgrading has been completed.

Phase 3 - Municipal Water Supply (Myrtle Creek/Myrtle
Point)

Implementation of Phase 3 is contingent upon the District
Municipality having completed sufficient upgrading to supply
the required peak day flows at Marine Avenue. The required
work by the Regional District includes:
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- provision of two flow metering stations
- construction of high and low zone reservoirs

- construction of Padgett Road and Highway 101 watermains
to Myrtle Point

This phase will allow development in the Myrtle Creek valley
to proceed unrestrained by the limitations of the ground-
water resource in the area.

The existing Myrtle Pond and Stella Maris systems, suitably
upgraded, could be incorporated into the regional water sys-
tem at the completion of this phase.

Phase 3 - Alternate

If negotiations for connection to the Municipal water system
fail, Hammil Lake may be developed as an alternate source
based on an investigation into water quality, base flows,
and costs.

If neither source is available or adequate, this area will
have to be supplied from Lang Creek. The distribution
system would then be designed with appropriate booster
facilities to maintain pressures at the west end of the
Southern Region.

Phase 4 - Linking and Infilling

The remaining work to be completed by the Regional District
in order to implement a comprehensive regional water supply
is:

- extension of the trunk watermain along Highway 101 from
Myrtle Point to Black Point and from Lang Bay to Still-
water

- construction of a low zone reservoir at Stillwater
(Jefferd Creek)

- construction of high zone reservoirs at Lang Bay and
Kelly Creek

- provision of the standby water supply from the MacMillan
Bloedel Penstock

The existing Stillwater system would be incorporated into
the regional system and the existing trunk watermain up-
graded to ensure supply of the new low zone reservoir at
Jefferd Creek.



At the completion of Phase 4, the regional water system
would be available to support development along the coast
and near any of the existing centres of development.

Impact on Planning

Based on the strategy for implementation cutlined above the
following guidelines will apply toc future development in the
Southern Region.

° Myrtle Creek/Myrtle Point

- Development is to be limited by the availability of
groundwater until the Municipal water supply becomes
available.

° Coast from Myrtlie Point to Black Point

- Development must be restricted to what can be sup-
ported from groundwater wells until the final phase
of regional water system implementation. Signifi-
cant development proposals may warrant accelerated
extension of the regional water system.

° Black Point/Brew Bay/Lang Bay/Zillinsky Road

- Increased development in these areas can be support-
ed by the first stages of the proposed regional
water system.

e Stillwater

- Development in this area will be restricted to the
capacity of the existing system until the final
phase of implementation of the regional water sys-
tem.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Based on the information and data presented in the foregoing
sections, it is concluded that:

Existing Waterworks Systems and New Land Development

A

30

Existing community water supply systems are typically
small, and the sources of supply are generally fully
utilized.

Additional higher density land development {i.e. which
cannot be supported by small groundwater wells) of any
significance in the Southern Region 1is therefore
contingent on development of major new sources of

supply.

New major sources of supply can be most effectively
provided as part of a regional system.

Capacity Limitations of Groundwater

4.

[S3]
°

The groundwater resource in the Southern Region is in-
sufficient for development as a regional source of sup-

ply.

The service potential for the largest capacity produc-
tion wells 1is limited to small subdivisions ({i.e.
typically up to 12 dwelling units), primarily in the
Myrtle Point area.

Surface Water Potential and Development

6.

Lang Creek 1s the only surface source with streamflow
capacity sufficient for development as a regional sup-
ply.

A connection to the Powell River municipal system would
provide the most effective means of supplying the
Myrtle Creek/Myrtle Point sub-area. Use of Hammil Lake
could be considered as an alternate subject to review
of base flows and water guality.

A connection to MacMillan Bloedel's Lois Lake Penstock
could provide a backup supply for the entire Scuthern
Region.



9.

10.

A regional plan for water supply should therefore be
based on integrated use of these major surface water
SoUrces.

These sources must be linked by means of a feedermain
installed along Highway 101.

Water Supply System Planning

11.

12,

13.

14,

Two pressure zones are required in order to ensure ade-
quate water pressure for all users, as well as to faci-
litate the eventual integration of isolated water sys-—
tems.

The proposed pressure zoning would limit development to
El. 70m in the Low Zone, and to El. 122m in the High
Zone.

Balancing and fireflow storage for each zone must be
provided in a series of reservoirs located strategic-
ally from west to east across the Southern Region.

On a long-term basis, water from the Lang Creek source
may have to be filtered as well as disinfected.

Implementation of a Regional Plan and Impact
on Land Development

15.

16.

17.

18.

The plan for a regional system as presented on Figure 3
lends itself to phased implementation in order to pro-
mote orderly land development.

Construction of an intake on Lang Creek complete with
feedermain links to both Lang Bay and Black Point would
facilitate land development in the central portion of
the Southern Region.

Similarly, extension of the Powell River municipal sys-
tem would facilitate development in the Myrtle Creek
valley (in the western portion of the Southern Region).

Finally, construction of feedermain links between
Myrtle Polint and Black Point, and between Lang Bay and
Stillwater, would facilitate development along the en-
tire coast.



Recommendations

Based on the foregoing conclusions, it is recommended that:

1.

The Master Plan for a regional system as presented on
Figure 3 be adopted-in-principle for phased implementa-
tion in conjunction with future land development.

Regional water supply be added to the functions of the
Powell River Regional District.

A Southern Region Water Supply District be estab-
lished to implement the Master Plan and to manage the
regional system,

A Water Licence be obtained for utilization of Lang
Creek as a regional supply source.

A water quality study of Lang Creek be undertaken in
order to quantify design criteria for a future water
treatment facility.

Agreements be negotiated with both the Powell River
District Municipality and MacMillan Bloedel Ltd. for
eventual tie-ins to the municipal and penstock systems,
respectively.

On the matter of new subdivision developments, and until
such time as Phase 2 {(Major Infrastructure Elements) of the
Master Plan is implemented, it is further recommended that:

7.

8.

A community waterworks system (complete with local sup-
ply source) be provided as part of the development.

Waterworks systems be designed in accordance with the
Ministry of Environment's Design Guidelines for Rural
Residential Community Water Systems.

System design provide for possible future integration
into a regional system.
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L. INTRODUCTION

L.1 BACKGROUND

Community planning work for the area south of Powell River is currently being
undertaken by the Powell River Regional District {(PRRDj. In order to develop a
conmunity plan, information is required on the feasibility of constructing water
systems to service new subdivisions in the area. To obtain this information, a
water resource study was commissicned by the PRRD. This study was undertaken by
Kerr Wood Leidal Associates Ltd (KWL), who retained Piteau Associates
Engineering Ltd (PAEL) to evaluate the groundwater resource in the study area.

The results of the groundwater evaluation which was carried out are summarized

in the following report.

1.2 TERMS OF REFERENCE

The terms of reference for this study were set out in a request for proposal
letter from Frances Ladret of the PRRD to Kerr Wood Leidal Associates Ltd, dated

June 5, 1988.
Groundwater aspects of the study were to include:

1; Determining the location, quality and quantity of aquifers which may be

capabie of suppliying a regional water system,

1] Assessing the adequacy of any existing independent and community domestic
water supplies which are based on a groundwater source, and estimating

the present capacity of Lhese systems.



In order to carry out the groundwater resource evaluation, information on

existing wells and water supply systems in the area was to be collected and

evaluated.

1.3

SOURCES OF INFORMATION

The three principal scurces of information for this assessment of the ground-

walter resource were:

i)

1i1)

Well logs obtained from Ministry of Envirenment Files.

Discussions with the persons responsible for operating the small comunity

systems in the area which are supplied by a groundwater source.

Review of reports concerning the geology of the area. These reports

included:

McCammon, J.W., 1977, "Surficial Geology and Sand and Gravel Deposits of
Sunshine Coast, Powell River and Campbell River Areas." Ministry of Mines

and Petroleum Resources, Bulletin 65, 36&p.

Wei, M., 1987. Memorandum to A.P. Kohut, of the Groundwater Section of
the Ministry of the Environment, regarding the Solid Waste Management Plan

for the Regional District of Powell River (dated November 20th).

Wiens, J.H., 1987. M"A Review of Surficial Geology and Soil Cenditicns at
Potential Landfill Sites - Powell River, B.C." Internal report for Waste

Management Branch, Ministry of Environment and Parks, l4p.(issued in

November).



2. PHYSIOGRAPHY

2.1  LOCATIOHN

The study area extends from Saltery Bay to the scutheastern boundary of Powell
River District Municipality, a distance of approximately 25 km (Fig. 1). Most
of the residential development to date has taken place in a band along the

coast. Land further inland is generally used for agriculture, or Tow density

rural development.

2.2  CLIMATE

A number of ciimate stations are maintained in the area by Environment Canada.
Data from these stations is summarized on Fig. 1. Average annual precipitation
in the area ranges from about 1200 to 1400mm/year. Most of the precipitation
occurs as rain during the period from October to March of each year.
Approximately 5% of average annual precipitation falls as snow. Average annual
temperature in the study area ranges from about 9°C to 10.59C. Average daily

temperature ranges from about 3°C in January, to about 18°9C in July.

2.3 TOPOGRAPHY AND DRAINAGE

The study area includes a gently sloping coastal plain with a plateau behind,
at an average elevation of about 130m. About 6km iniand along the north side

of the plateau area, the Tand rises sharply towards the Smith Mountain Range.

The plateau and coastal plain are drained by five creeks and one river which
have cut down into the plateau. From west to east, these creeks are Myrtle,
Deighton, Kelly, Lang and Whittal (see Fig 2). Lois River is located near the

eastern boundary of the area and drains Lois Lake.



A series of points and bays are the major features present along the coast.
From west fo east, these include Myrtle Point, Albion (Black) Point, Brew Bay,
Kelly Point, Lang Bay, Stillwater Bay, Frolander Bay, Thunder Bay and Saltery
Bay (Fig. 2).



3.  GEOLOGY AND HYDROGEOLOGY

3.1 BEDROCK GEOLOGY

The area is underiain principally by intrusive rocks (granites) which, for the
most part, are overlain by a thick mantle of glacial and glaciomarine sediments.
Some sedimentary bedrock is present in the Kelly Point area and is known to
extend eastwards, up to the mouth ¢f Lois River. This sedimentary rock is evi-
dently of tertiary age. Where bedrock was noted in well logs, it was typically
described as granite, sandstones or shales, or has not been classified. Bedrock

outcrops at a number of locations in the study area, as shown on Fig.3.

3.2 SURFICTAL GEOLOGY

Depth of surficial sediments in the study area probably ranges up to about 150
meires in some areas. The coverage is very irregular, as illustrated in the
plan (Fig. 3) and sections (Figs. 4 and 5). There are three distinct units,

which when described from the ground surface downwards, are as follows:

Unit I: Capilano Marine - Glacio Marine Deposits: Ranging from a gra-

velty sand to a very silty sand, and in some places a stoney clay

(McCammon, 1977).

Unit 1I: Vashon Till: This is a very dense, poorly sorted, silty sandy
Thicknesses of up to 35m are inferred in areas

gravel with some cobbles.

near Myrtle Point.

Unit IIl: Pre-Vashon Deposits: Typically consist of bedded sand, silt,

silty sand and some gravel layers. Thickness of these pre-Vashon sedi-

ments exceeds 20m in some areas near Myrtle Point,



Bedrock underlies the pre-Vashon unit, or directly underlies the Vashon till
unit (Figs; 4 and 5). Near Hamill Lake, Kelly Point, Lang Point and west of
Lois Creek, bedrock outcrops are very prevalent, and only a thin veneer of

marine and glaciomarine sediments is present between outcrops.

3.3 HYDROGEOLOGY

Groundwater flow in the area occurs primarily in the more permeable pre-Vashon

unit (aquifer) which underlies much of the area west of Kelly Creek. Recharge

to this aquifer is limited in areas near the coastiine because of the overlying
Tow permeability till cap. However, as the recharge area extends from near the
coastiine inland to Kelly Creek and possibly northwards, the total quantity of

recharge, even through the overlying till, is expected to be significant in

terms of groundwater supply potential.

At least one high yield well has been constructed in bedrock near Myrtle Creek,
indicating that major fracture zones in bedrock also exist as aquifers in the
area. East of Kelly Creek, most of the wells have been completed in fractured
bedrock, as the pre-Vashon sediments are not prevalent in this area. Marine,
glaciomarine, and glacial sediments, which are generally moderately permeable,

directly overlie bedrock in most of the area east of Kelly Creek.

Some shallow aquifers exisl throughout the area, and dug wells have been deve-
loped as groundwater supplies in the past. These shallow aquifers represent
local permeable zones within the till unit, or sandy gravelly zones in the
veneer of marine - glaciomarine deposits. Shallow aquifers of this type are
generally not very extensive, and water levels will often fluctuate signifi-
cantly during the year. For this reason, water supplies developed in shallow
aquifers are not very reliable, particularly following prolonged periods of Tow

precipitation, which often occur during the summer months.



4. ASSESSMENT OF GROUNDWATER SUPPLY POTENTIAL

4.1 AREA T - MYRTLE POINT

This area 1s considered to extend from the eastern edge of the Powell River

District Municipality to a point about midway between Myrtle Point and Albion
(Black) Point (see Fig. 6). A veneer of sand and gravel overlies the till in
quch of this area, but few, if any, dug wells have been constructed to obtain

shallow groundwater supplies.
4.1.1 Wells Completed in Surficial Sediments

Most water wells in the area have been completed in the pre-Vashon unit
which underlies the till unit. Average well depths range from about 25 to
35m, but a few wells have been drillied to depths in excess of 120m (see
sections A-A, B-B and H-H on Fig. 4). Many wells drilled near the
foreshore are siightly artesian, but all wells used for domestic supply

will require pumping.

Many of the well drillers logs for the area report that they encountered
clay and stoney clay. Some of the shallower clay or stoney clay is likely
Capilano glaciomarine deposits {unit 1) or possibly Vashon Till (unit 2),
but clay at depth is probably pre-Vashon in origin, and is interbedded
with sand and gravel which represent the aquifer in this area. Virtually
all wells in the area are completed in these sand or gravelly sand inter-
beds within the pre-Vashon unit which underiies the till unit. Due to the
variability present in the pre-Vashon sediments, success of any individual
well is difficult to predict, but approximately 70% of the wells drilled
in the area {for which logs are available) have yields of about 0.15 to
0.75 L/s (2 to 10 igpm), and about 12% have yields in excess of 0.75 L/s
(10 igpm). Thus, development in this area can proceed on the basis of

individual wells, or small, water-well based community water supply



systems. Community systems would likely require multiple wells if they
were to supply more than about 20 homes, unless an exceptionally produc-
tive aquifer within the pre-Vashon sediments was encountered. Details on
some of the more productive wells which have been drilied to date are

included in Table [, which summarizes information available for small com-

munity water systems in this area.

4.1.2 Bedrock Wells

At least five wells in the area have encountered bedrock, but there are
only two logs available for wells which were actually completed in
bedrock. One of these wells was rated at 6.4 L/s (80 igpm), while the
other was rated at 0.0l L/s {0.1 igpm). Based on the available data, it
is apparent that bedrock is typically at depths in excess of 60m
throughout the Myrtle Point area, but that the bedrock surface is irregu-
lar. Yields from wells drilied in bedrock are dependent upon the degree
of fracturing in the rock. Experience elsewhere and information available
for the Saltery Bay area indicates that wells drilled in crystalline
rocks, such as granite and basalt, can usually supply sufficient water to
meet domestic requirements for an individual house; hence, even if wells
cannot be successfully compieted in surficial sediments, there is a very
good probability that a well could be continued into bedrock to obtain the
reqguired yield. This could incur considerable costs, as wells may have to
be drilled to depths of up to 200m, but it need only be done as a Tlast

resort to obtain a water supply on an individual lot.
4.1.3 Groundwater Developmant Potential

[f development in the Myrtle Point area is to proceed on the basis of a
groundwater supply to meet domestic requirements, it is recommended that
uttimate growth in the area does not exceed the local groundwater recharge
rate. Based on a recharge area about 7 km (along the coast) by 2.5 km,

average annual precipitation of 1300mm, and an infiltration factor of $%,

groundwater recharge is estimated to be about 36 L/s {475 igpm). Thus,



4.2

ultimate develoment in this area should not exceed a level that would
require a total domestic water supply of much more than about 35 L/s, if
the local groundwater resource is to meet the total local water demand.

AREA T1 - ALBION POINT

Area II is considered to run from the eastern boundary of Area I to Kelly Creek

{see Fig. 6).

4.2.1 Hater Bearing Zones

The sequence of surficial sediments which underlie this area is shown in
Sections C-C and D-D on Fig. 5. This seqguence is similar to Area I, as
the Vashon till unit, up to 40m thick, overlies the more permeable
pre-Vashon unit. The.preuVashon unit typically consists of interbedded
fine sand, sand, silt and clay near the shoreline, but becomes ccarser to
the north and northeast. For this reason, wells located to the east of
Albion Point or further inland tend to be more productive than those wells

drilled near the shoreline west of Albion Point.

4,2.2 Existing Wells

Drilliers logs for 55 welis in this areca were obtained from Ministry of
Environment files. Of these logs, four were for dug wells and included no
flow information. The remainder were for drilled wells, and all but one
were completed in permeable zones within the 311, or in sand or sand and
gravel interbeds within the pre-Vashon sediments. 0One well at the extrems

eastern edge of the area was completed in bedrock.

About 80% of the wells in this area yielded in excess of 0.15 L/s (2 igpm)
and 18% yielded in excess of 0.75 L/s (18 igpm}. Only 2 % of the wells,
for which logs are availabie, have marginal yields for domestic purposes,

i.e. Tess than 0.15 L/s (2 igpm). Both the Woodlynn Improvement District

and Pinetree Place [mprovement District, which are located in this area
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are supplied by productive wells which are capable of producing more than

0.75 L/s {10 igpm).
4.2.3 Groundwater Development Potential

There is a good potential for developing more groundwater to provide water
to future homes in the area. The actual amount will depend upon the rate

at which recharge is occurring, which must exceed the long term ground-

water withdrawal rate.

Based on data that is at hand, it is concluded that supply systems could
be developed in areas north of the existing subdivisions. Also individual
domestic wells could be drillted successfully almost anywhere throughout
Area MNo. II, although yields from occasional wells may prove to be margi-

nal even for individual domestic use.

The ultimate yield that can be obtained from groundwater supplies in this
area witl be Timited by the relatively small groundwater recharge area.
Due to the lack of permeable sediments to the east and possibly north of
Kelly Creek, the creek should be considered as the boundary of the
recharge area. Recharge to this area is estimated to be about 8 L/s (105
igpm), based on a recharge area of about 4 kmZ, average annual precipita-
Lion of 1300mm and a 5% infiltration factor. It is suggested that deve-
Topment should not proceed beyond a density which will require a
groundwater supply source with total yield of more than 8 L/s (average
daily demand}, unless a more detailed hydrogeological evaluation is

carried out in the Albion Point area.
4.2.4  Groundwater Level Trends and Implications for Development

Groundwater level data was available from 1985 to present, for the
Ministry of Environment Monitoring Well No. 292, which is lecated

northeast of the Pinetree Place Improvement District Well Field. This

data, witich has been plotted in Fig. 7, indicates that there has been a
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stight (0.4m) but steady decline of groundwater level since data collec-
tion started in 1985. At Powell River Airport, rainfall was slightly
above average in 1984, significantly below average in 1985, average in
1986, slightly below average in 1987, and average during the first half of
1988. The net lawer than average precipitation over the last three and
one-half years may account for some of the decline, but as the decline
continued throughout 1986, which was an average precipitation year in this
area, it may also signify that the rate of groundwater abstraction in the

area is approaching the rate of recharge to the aquifer.

There are many productive wells which exist in the Nassichuck Road area,
located 1.5 km north of the monitoring well. Possibly some of these wells
are being pumped much in excess of domestic requirements, and may be at
least partially responsibie for the declining trend in groundwater level.
In any case, groundwater recharge in this area appears to be quite
limited, which in turn limits the groundwater supply potential. Long term
water level monitoring indicates a steadily declining trend, and any
further development in this area, which is to be supplied by a groundwater

source, should proceed with caution.

4.3 AREA TIT - KELLY POINT

Surficial sediments which underlie the Xelly Point area (Fig. 6) are limited to
depths of less than 20m, and are typically till or fine grained glaciomarine
sediments (see Section E-E, Fig. 5). Most wells in this area are completed in
granite or sandstone/shale bedrock which underiies the area. Wells are
generally between 60 and 100m deep and typically produce marginal yields for
domestic supply (Yess than 0.15 L/s). Any new subdivisions in this area, which

are to have a community system, would most tikely have to be supplied from a

surface water source. Development of single lots with individual bedrock wells

could be feasible in this area, but Tong term growth in this areca would likely

require construction of a community water system.
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4.4  AREA IV - LANG BAY

Very few wells have been drilled in this area, presumably because the spring-fed
Lang Bay Water Users Community System supplies most of the homes in the imme-
diate vicinity. One well, which was drilled between Whittal Creek and Lois

River south of the highway, encountered coarse sand and gravel at a depth of 15m,
and yielded about 0.4 L/s (5 igpm). Another well, drilled near the spring which
supplies the community water system, was drilled in granite to a depth of 72m

(236 ft), and had a reported yield of 3 L/s {40 igpm).

There is a potential for developing further groundwater sources in the Lang Bay
area, particularly in the vicinity of the highway, between Whittal Creek and
Lois River. It is anticipated that wells drilled in this area could be
completed in permeable sediments wihich may be hydraulically connected to either
Lois River or Whittal Creek. If this were the case, these wells could be used

as water sources for communiiy systems with peak day demands of about 1 L/s or

passibly higher.

Some small scale development could proceed in the Lang Bay area on the basis of
individual wells completed in either bedrock or surficial sediments. A small
scale community system could possibly be based on a well source, if the per-
meable sediments encountered in a well drilled between Whittal Creek and Lois
River are fairly extensive. Any large community water supply systems would have

to be supplied from the existing spring, or from a surface water source.

4.5 AREA V - FROLANDER BAY/SALTERY BAY

This area is underlain by a thin veneer of surficial sediments overlying grani-
tic bedrock (see Sections F-F and G-G, Fig. 5). Wells completed in the granite
vary in depth from about 20 to 100m {80 to 350 ft), and have yields which vary
from less than 0.08 L/s (1 igpm} to 2.3 L/s (30 igpm). A swall community system
{up to about 1.0 L/s) in this arca could probably be based on a groundwater

source, provided some care was taken to locate the well along a well defined

fracture zone in the rock. Community systems requiring a higher capacity source
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will likely require a surface water intake. Some small scale development could
proceed on the basis of individual bedrock wells, as the well records which were
obtained from the Ministry of Environment indicate that the granite bedrock is
sufficiently fractured to provide well yields in excess of about 0.15 L/s (2 igpm),

in most instances.

4.6  SUMMARY

A summary of the recommendations regarding development of the groundwater
resource in each of the areas tisted above is presented in Fig. 6. This plan is
intended for use in community plan development, and provides a range of probable
well yields which could be obtained, plus an estimate of the total groundwater

resource which could be developed in the western portion of the study area.
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5.  EVALUATION OF EXISTING GROUNDWATER BASED WATER SYSTEMS

Information on the community systems which are currently supplied from a ground-

water source is summarized in Table I. Further discussion is provided in the

following.
5.1 MYRTLE POND IMPROVEMENT DISTRICT

The well which currently supplies this water system has a rated yield of about
1.8 L/s (23.8 igpm), according to information provided on as-built engineering
drawings. Indications are that this rating is realistic and that the present

capacity of this system is more than adequate to meet the current demands. An

existing well or additional wells could be added to this system to augment the

supply, on an as-required basis.

Iron and manganese concentrations in the well water exceed Canadian Drinking
Water Guidelines. Limits for both these parameters are based on aesthetic cri-
teria, and are not considered to pose any threats to health; however, a filtra-

tion system is being operated to remove most of the iron and manganese from the

water.
5.7 STELLA MARIS ESTATES

The rated yield of this well is about 9 gpm (Imperial or U.S. not specified).

At present, the well is pumped at a rate of about 9 gpm, and during the site
visit on August 31, the water level was very close to the pump intake. Safe
yield for this well is between 60 and 80% of the present pumping capacity, and
hence additional wells should be developed to adequately service the 41 Tot sub-
division. Currently, there are 26 houses connected to the system and reports
indicate that the well cannot meet the summer water demand unless sprinkling
restrictions are imposed. If all 41 lots are to be properly serviced, any new
well or wells should have a safe yield of about 0.6 L/s, thereby doubling the

present source capacity.
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5.3 GARNET ROCK MOBILE HOME PARK

The log for this well indicates that a 6m thick layer of gravelly sand was
encountered within a marine clay unit at a depth of about 120m. Initially, this
well was pumped at a rate of 4.5 L/s (60 igpm}, but this rate has evidently
decreased to about 0.75 L/s (10 igpm). Whether this decrease is due to a reduc-
tion in well efficiency, a reduction in aquifer hdyraulic head, or a combination
of the two factors is not kaown. The long term safe yield of this well i3
likely about 0.75 L/s {10 igpm), although it could be pumped at rates much
greater than this for short periods of time, to meet peak day demand flows.

5.4  WOODLYNN IMPROVEMENT DISTRICT

The well which supplies the Woodlynn lmprovement District is apparently ade-
quate for the approximately 14 homes that are connected, but very Tittle data

could be obtained on which to base any meaningful conclusions.

5.5  PINE TREE [MPROVEMENT DISTRICT

Two wells are currently being operated to supply this water system. Based on
water levels measured on August 31, 1988, the most productive of the wells must

maintain a pumping level very near the top of the well screen, when it is
operated in the summer months. Thus, there is virtually no factor of safety in
the water source for this system. Some redevelopment of the wells could improve
refiability of the supply, but it appears that the aquifer yield is the prin-
cipal limiting factor. The supply couid probably be increased by drilling an
additional well to augment the existing source wells; any new wells should be
located at least 200m from the present well field, in order to limit inter-
ference effects. However, as water levels in the aquifer in this area appear to
be declining, it is concluded that significant additional expansion of the

groundwater supply is not likely to be obtained at this site.
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5.6  LANG BAY WATER USERS COMMUNITY

The spring which currently supplies the Lang Bay Water Users Community is fed by
shallow groundwater flow in mederately permeable sediments. This shallow
groundwater flow system discharges on top of the bedrock which underlies much of
the area and is exposed in the vicinity of the Springs: Flow at the time of the
site visit was estimated to be about 10 L/s. As this estimate was made in the
late summer, it should be reasonably indicative of annual low flows. Winter and
spring flows are expected to be much greater than 10 L/s, due to the response
which shallow groundwater flow systems typically show to ambient precipitation.
[f further development of the spring is being considered for domestic water, it
is recommended that a weir be constructed immediately downstream of the spring

(but upstream of the intake) so that seasonal flow data could be collected.
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6.  GROUNDWATER QUALITY

Only limited groundwater quality data was available for this study. Data is
summarized on Table Il and locations of the wells from which the samples were
obtained are shown on Fig. 2. Chemistry data was available for only two of the

community water systems (Stella Maris Estates and tang Bay).

Most of the groundwater in the area can be characterized as soft, calcium-
bicarbonate water. The two main probiems associated with groundwater quality in
this area are dissolved iron and manganese and, to a lesser extent bacterial
contamination. The latter is mainly a problem with the spring which supplies
Lang Bay, and is only occasionally a problem with water wells in the area {R.
Paliiardi, pers. coma. ). As coliform bacteria are not expected to exist in
wells completed in confined aquifers, and as coliform levels in the deeper
groundwater sources are generally acceptable, any coliform found in tap water
is probably associated with the distribution system as opposed to the ground-
water source. Regular monitoring for coliform is recommended for the community
water systems supplied by groundwater in the area, but chlorination is not
expected to be necessary. All wells should be completed with adequate surface
seals, as per MOE quidelines for well construction; to minimize the chances of

pollution from septic tanks.

Iron and manganese are only known to be a problem with the well which supplies
the Myrtle Pond Improvement District. As occurrences of excessive iron and
manganese concentrations appear to be restricted to local areas, and as there
are various forms of treatment available to remove these metals (e.g. filtra-
tion, ion exchange), they are not considered to represent a major problem in

terms of developing the groundwater resource in the study area.

Contamination of groundwater from surface sources is not expected to be signifi-
cant, due to the Tow permeability till layer which overlies the aquifer, and

restricts downward flow of infiltrating water. In areas which are to be deve-
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loped at a density of greater than two housing units per hectare, on the basis
of septic tank/drainfield systems for septic effluent disposal, a hydrogeologi-
cal assessment for potential nitrate contamination of nearby wells should be

considered.

[f a landfiil is to be sited in this area, the thickness and continuity of the
ti11 under the landfiil would have to be investigated, but any other potential
sources of contamination are expected to be small in scale, and should not

significantly affect the quality of groundwater in the pre-Vashon aquifer.

Contamination of wells due to salt water intrusion could occur in some localized

areas along the coast line, especially in the case of bedrock wells located on

peninsulas, such as Kelly Point.
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7. CONCLUSIONS AND RECOMMENDATIONS

Groundwater sources capable of suppiying individual homes or small com-
munity water systems could be developed in most areas along the coast,
southeast of the southerly boundary of Powell River Municipality.
However, there is no single aquifer that couid be developed o provide

a groundwater source or sources for a regional water supply system.

Graundwater is the main source of domestic water for homes in the Myrtle
Point - Albion Point areas. Future development in these areas should not
proceed beyond a level which would exceed the estimated groundwater supply
potential, unless a water system with a surface source is to be
constructed to supply the area. In this regard, water Tevel monitoring
data indicates that the current rate of groundwater withdrawal in the
Albion Point area may be close to the rate of groundwater recharge, hence
future development in this area should proceed with caution. Similar long
term water level monitoring data is not available for the Myrtle Point

ared.

It is recommended that a monitoring well be established in the vicinity of
Stella Maris Estates. The Groundwater Section of the Ministry of the
Environment could possibly assist in setting up this monitoring station,
or a water level monitoring program could possibly be a condition imposed
upon any future development in this area. After a few years of data has
heen collected, it should be reviewed by a hydrogeclogist with a view fo

reassessing both present and potential groundwater development potential.

In the eastern two thirds of the study area, east of Kelly Point, surface
water has been the most viable source of domestic water, and as a result

very little groundwater developnent has taken place.



20.

A review of data on wells that have been drilied in the Kelly Point -
Saltery Bay area indicates that some development can proceed on the basis

of wells to service individual homes. Also, it may be possible to develop

some smail community systems in specific areas.

Six community water systems in the study area are known to rely on a
groundwater source. Gf these, both the Stella Maris Estates and the
Pinetree Place Improvement District Systems have insufficient supply to
meet the current demand uniess watering restrictions are imposed in the
summer. Additional source wells would be required if these two water
systems are to provide adequate supply throughout the year. The capacity
of the Pinetree Place Improvement District System may also gradually
decrease in the future, if the downward trend in water Tevels that is

apparent in the nearby Provincial monitering well continues.

Respactfully submitted,
PITEAU ASSOCIATES ENGINEERING LTD.

-~ / ; .
Gt 6
J,‘:/ /ﬁ ‘n S /u gy 3\‘4‘1/
(v

Andrew T. Holmes, P.Eng.
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TABLE [ Page 1 of ?

SUMMARY OF COMMUNITY WATER SYSTEMS
BASED ON GROUNDWATER SUPPLY

The following is & summary of data collected during the survey. The names of
people ceontacted whe provided data are given in brackets.

MYRTLE POND IMPROVEMENT SYSTEM (Glen Calvert)

Single well rated at 1.8 L/s (23.8 igpm) with 7.3m (24 ft) of drawdown.

Current water level not known (could not get cover off)
System set up to provide for 7.9m {26 ft) of drawdown before low level switch

shuts off pump (based on static level measured in Ffebruary, 1982} .
Pump evidently set at 1.3 U/s (17 igpm) flow rate, which provides for some

factor of safety.
One 12m (40 ft) Tong and one 6.1m (20 ft) long screen assembly are installed

in the well.
Well currently supplies about 35 homes, and has run at 1.9 L/js (25 igpm) for

three days when filling tank.
Water has high iron and manganese concentrations, but is not intolerable or

untreatabie.

STELLA MARIS ESTATES (Ugo Gallo)

Supplied by one 36.6m (20 ft) deep, 250mm (10 in) 1.D. well

Two zones screened between 14.9 to 16.2m, and 17.7 to 18.3m (49 to 53 ft,
58 to 60 ft) with 150mm (6 in) 190 slot screen.

Screen is gravel packed in 250mm (1C in) hole.

Initial static level approximately 12.2m (40 ft).

Well originally rated at 9 gal/min {about 0.6 L/s)

Pumping water Tevel was approximately 17.1m {56 ft) on August 31, 1988;
hence, no factor of safety. Pump on at approximately 9 gpm all the time.
Evidently well level fluctuates with the tides as well as seasonally.
System currently supplies only 26 of possible 41 homes in subdivision, and
cannot meet demand in summer,

Well was initially constructed in 1968 and would probably benefit from
some redevelopment, following an assessment of aquifer and well hydraulics.

GARNET ROCK MOBILE HOME PARK

137m (448 ft) deep well, screened in medium sand and gravel, from depths 124
to 130m (407 to 426 ft),

Yields steadily at 0.75 L/s (10 igpn), based on owners estimate.

Pumped occasionaily during pericds of heavy demand.

Supplies mobile home park plus four additional homes.



TABLE | Page 2 of 2

SUMMARY OF COMMUNITY WATER SYSTEMS
BASED ON GROUNDWATER SUPPLY

WOGDLYNN IMPROVEMENT OISTRICT (Doug Ruff)

Supptied by one 150mm {6 in) 1.D. well.
No well Tog available but thought to be 76m (250 ft) deep.

Sealed well, could not get water level.
No problems with supplying 12 to 14 homes from this well.

PINE TREE PLACE TMPROVEMENT DISTRICT (Don silvester)

supplied by two 150mm {6 in) 1.D. wells.

Both have approx. 2.5m {8 ft) of screen installed.

well #1 screened between 34.1 and 36.6m (112 and 120 ft} depth

Well 72 screened between 30.6 and 33.4m (100.5 and 109.5 ft) depth

Well #1 reported to have static Tevel of 18.3m (60 ft), yield of 1.26 L/s
(16.7igpm}. Measured water level of 27.7m (91 ft) on August 31, 1988,
approximately 5 min. after pumps shut off; therefore, must draw down close to
pump intake when pumping. _

Well #2 reported to have static level of 14.9m (49 ft), yield of about
0.76 L/s {10 igpm).

Two additional wells at site have been abandoned.

Pumps in both wells run coincidentally, typically from early morning until
noon hour, and then from about 5 PM to 11 PM.

System currently supplies about 48 homes.

LANG BAY WATER USERS COMMUNITY

Uses Filtered spring water.
Currently supplies about 120 homes.

Based on 1572 quality analysis, water is of excellent quality (see Table II),
except for coliform {12 MPN/100 m1).

Estiwated spring flow of 10 L/s (132 igpm) on August 31, 1988.

Labour intensive system but could bae improved by intake reconstruction.

Rock well 72m (236 ft) deep located at spring - rated at 3.4 L/s (54 USpgm)

- back up scurce. Would have to be properly tested to verify safe yield.



TABLE 11

SUMMARY OF CHEMISTRY RESULTS
FOR SELECTED WELLS IN POWELL RIVER ARenlrd

w H
m h N _ BAUL ! GOERITZ | FRiESEN
| k, SANG BAY ] wEil HELL HELL
ﬁ | REGIONAL i ESTATES 7D, | R USERS | _
; _ MONITORING | WiNEGARDEN STANFORD | MANTOANI m MUNITY | These thres wells tocateq
] PARAMETER™ [ UNITS 1 wely WELL WELL WELL No. ! Well | xo. 2 well i SPRING , in Wildwood Ares
“ _ ‘ m _ | “
i i
x DATE OF SAMPLING 15/03/85 11/04/85 G5/04/82 | 02704782 | 30/10/58 % 23/10/68 m 25/07/72 [ 15/03/83 25/02/8) 17/08/84
W | 4 i H
L oon W 8.1 5.7 5.5 8.3 e e | g i 6.2 8.6

Resiue Filteravie | mg/L 120 90 106 136 - m - 37.0 o 306

Turbigity | NTU | - 1.8 9.3 0.5 trace ‘ o % 6.5 m 0.3 0.5

£C | amhos/cn 155 Y- 161 200 - ﬂ - | - T 541

Alxalinity -t Comg/t 88.5 | 48.0 45,4 97.2 54.0 53.0 L2000 S 95.2

Herdness -t g/ L 7.5 Poagis D364 36.5 6.0 45,0 14.0 - 5.4

Fiyorige -g Bg/L .10 | - _ - 0.12 : ‘ 1.32

aness -g 54.0 i m | ;
i 2 , 5.2 ! ‘ 8.3 5.C 5.0 |
f 1 | 3.6 $.o 2.5 ”
m 0.002 m ” m
: | 0.05 ! 9.7
m 15,8 12,8 .12 H 7.89 | . 3.4 4,28 4,31
i - 8.12 0.33 | 0.03 % 0.13 m
: 9.02 0.22 9.0 | ozt ¢ W 5.03 m .28 3.7
| 5,58 1.83 .92 1 4 g 4.0 m 1.3 &.8 1.z
i .1 0,05 g “ m
9.62 .01 . | o.oz j i G.29
€ 5,007 { ; .
o : 16.3 % i :
2 w A ] _

Men 0.13 ﬁ % : :
ioling 2.01 _ ! !
T | 2.08 ; 0.4 :
L Aitrogen A -G 3.075 3.8 :

Phospnorous -t 0.191 ! G.3 i

Phos phoroys - 3.1%0 | 0,11 :

Soai 10.5 m 2.5

¢n 5.8 5.0 18.0 i i.8

] : - 0.12 :
o . ﬁ 0.12 ; m 2.55% 0,48

©oi. Asditional tests were run in some wells; however, results did not exceed detection limits,
2. See Fig. 2 for location of wells
5. ANl @ata provided by Groundwater Section MOE.



APPENDIX B

WATER QUALITY DATA FOR SURFACE SOURCES



CHEMICAL ANALYSIS REPORT

C}y‘

Date:
File No.

Report On:

Report To:

Attentions

October 17, 1988
6334A

Powell River Regional District
Water Resources Study 355.88.1

Kerr Wood Liedel

139 West 16th Street
Noxrth Vancouver, B. C.
VIM 1T3

E. W. Steel, P.Eng.

DATE QF SUBMISSION:

September 21, 1988

SAMPLE IDENTIFICATION

The samples were labelled as noted in RESULTS section.

METHODOLOGY

Analysed in accordance with
of Water and Wastewater” pub

Association, 1985.

RESULTS OF ANALYSIS

"Standard Methods for the Examination
lished by the American Public Health

Results are presented in the table(s) attached.

ASL ANALYTICATL

L7

ra

‘(;Z;

v
¢/ A. W.“Maynard,

Senior Partner

BS/AWM/mm

SERVICE LABORATQORIES LTD.

/5f <;ZﬁCCZCi{/Zcﬁ«HM

M.Sc. Barba;&‘siczachor, B.Sc.

analytical service laboratories itd.

CONSULTING CHEMISTS & ANALYSTS
1650 Pandora Streat
Vancouver, B.C. ¢ V5L 118
Fax (604) 253-6700 » Tel. (604) 253-4188



6334A

1987 Canadian Drinking

Aesthetic
Objective
6.5 - 8.5

5

AAA
Ut U b

0o

< 150
< 250

< 5.0

RESULTS OF ANALYSIS File No.
Page 2 of 2
Lang Ck Lois Lk
Sept 1/88 Sept 1/88 Water Guidelines
M

Physical Tests Agiégggble
pH 6.52 6.54
Conductivity 26.8 16.1
Colour 13.0 8.0
Turbidity NTU <1.0 1.0 1
Dissolved Solids 15.2 8.9
Anions and Nutrients
Alkalinity CaCoO3 7.00 5.00
Sulphate S04 <1.0 <1.0 500
Chloride Cl 1.5 <0.5
Fluoride F 0.045 0.038 1.5
NO3/NO2 N 0.056 0.028
Total Metals
Antimony T Sb <0.0001 <0.0001
Argenic T As <0.0001 0.0008 .05
Barium T Ba <0.010 <(.010 1.0
Boron T B <0.10 <0.10
Cadmiumnm T Cd <0.0002 <0.0002 005
Chromium T Cr 0.002 <0.001 05
Copper T Cu <0.001 <(.001
Iron T Fe 0.07 0.11
Lead T Pb 0.007 <0.,001 .05
Manganese T Mn <0.005 <0.005
Mercury T Hg <0.00005 <0.00005 .001
Selenium T Se <0.0005 <0.0005 0L
Silver T Ag <0.0001 <0.0001
Zinc T Zn <0.005 <0.005
Dissolved Metals
Iron D Fe 0.04 <0.03
Manganese D Mn <0.005 <0.005
Silicon D Si 2.30 1.49
Calcium D Ca 2.62 1.80
Magnesium D Mg 0.51 0.24
Potassium D K 0.28 0.24
Sodium D Na 1.66 0.68

< = Less than
Results expressed as
Conductivity (pmhos/

milligrams per litre except for pH,

cm)

and Turbidity (NTU)



