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Eastbourne Water System Upgrades
Feasibility Study – Draft Results
Sunshine Coast Regional District
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The Eastbourne water system is
overtaxed and at risk of being
unsustainable for meeting the
water demands.
• The system is nearly solely reliant on precipitation
and struggles to meet demands, particularly in
summer months.
• Increasing summer vacationers to the area is
further exacerbating the issue.
• ISL was engaged to undertake a feasibility study of
the system to ensure a continually safe and reliable
drinking water source for the residents.

Introduction
Existing System and Objectives
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Introduction
Existing System and Study Area
Study Area and Site Location

• Located on the eastern portion of Keats Island, the
Eastbourne community consists of 178 currently
serviced lots and an estimated population of 409.
• Water is currently sourced from:
• Two 6.1 m depth dug wells (Old East Well and Gordon
Well)
• A 91.4 m depth bedrock well (Drilled Well)
• A trench and sump, collecting surface water and shallow
groundwater (Collector Well)

• Treatment includes arsenic removal for the Drilled
Well, filtration, UV and chlorination.
• Water is then stored in treated water storage tanks
and gravity fed to residences.
• The Study Area for the hydrogeology investigation
was chosen to be the Eastbourne area and general
eastern portion of the island.
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Introduction
Feasibility Study Objectives
• To provide options and opportunities for the
Regional District to improve System efficiency, water
availability and sustainability for Eastbourne
residents by means of:
• Evaluating the performance of the current well network.
• Reviewing the existing water storage and distribution
network to provide recommendations on improvements
to System efficiency, pressure and supply.
• Determining the volume of water currently supplied by
the System, the amount needed and the supply deficit.
• Completing a desktop hydrogeological investigation of
potential aquifers to supply additional groundwater to
the system.
• Choosing potential exploratory drilling locations for
further study and providing recommendations to
improve System supply.

Treatment Plant, Drilled Well and Raw Water Tanks
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• Although the current well network is known to be
unable to provide enough water during the summer
months, pumping rate and water level data from
December 2013 to July 2020 was reviewed.
• This was completed to quantify the observed
trends of the wells going dry in the summer and to
comment on the feasibility of continuing to utilize
only the existing wells.
• Pumping rates and water levels for the Gordon,
Old East and Collector wells was analysed. Only
pumping rates for the Drilled Well were available.

Existing Well Data
Review
Assessment of Pumping Rate and Water
Level Data
Left: Gordon Well
Right: Drilled Well
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Existing Well Data Review
Results
• From April to November every year the
water levels in the wells flatten, indicating
they are or have gone dry.
• Pumping rates are generally steady
throughout the year, which is a function of
demand more than availability of
groundwater.
• Wells appear unable to provide required
volumes. This is particularly true during
the peak summer months when customer
demand is at its highest.
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Existing Well Data Review
Results
• The reliance on precipitation is
apparent when comparing the water
levels to daily precipitation.
• Water levels rise in the winter and
spring and large precipitation events
correlate to a rise in water levels first
observed within two to three days
following the event.
• Even in rainier summers, water levels
drop to dry or nearly dry levels.
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Existing Well Data
Review
Results
• Water levels in the Gordon, Old
East and Collector wells are
returning to noted high levels,
indicating the wells are remaining
efficient.
• Drilled Well shows diminished
usage or reduced capacity to
provide useable volumes of
groundwater.
• No apparent loss of production
volumes in the other wells.
• Outside of slight fluctuations, there
is no significant difference between
average summer (May through
September) and winter volumes,
which may be a result of demand.
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Existing Well Data Review
Conclusions
• Confirms that wells are going dry in the summer.
• The maximum sustainable pumping rates from the
wells cannot be calculated with any certainty due to
the reliance on the wells on precipitation.
• It is likely that the wells can provide more water than
is currently pumped in the winter months and held in
storage, but that exact amount cannot be quantified
with the existing data and is reliant on the amounts
of precipitation received.
• It is reasonable to assume that the sum of the
annual average daily flow rates from each of the
wells corresponds to the maximum available water
supply from the existing wells. This amount equates
to 0.24 L/s.
Old East Well
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An assessment of the Eastbourne
water distribution system was
undertaken to determine:
• Average day and maximum day demands for the
current population and the population at build-out.
• Minimum and maximum pressures in the system
under existing and future conditions.
• Note potential upgrades to improve operations and
maintenance.

System Engineering
Review
Assessment of the Existing Water
Distribution System and Build-out
Conditions
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Existing Water System
Distribution Network
• 5,521 m of water distribution mains.
• Pipes range from 25 mm to 50 mm.
• All watermains are made of either PVC or HDPE.
• Not set up to provide fire flow protection.
Diameter

Material

mm

Total Length
m

25

PVC

1,463

38

PVC

391

50

HDPE

3,667
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Existing Water System
Storage
• Potable water is stored in seven plastic totes
adjacent to the WTP.
• Each tote has a capacity of 7,500 L
• Total capacity of 52,500 L

• There are two community plastic totes active as
storage tanks located on Esplanade Road.
• One has a capacity of 7,500 L, while the other has a
capacity of 15,000 L
• Total capacity of 22,500 L

• Each property serviced by the System has its own
storage tank.

Raw Water Storage Tanks and Water Treatment Plant
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Existing Water System
2.5

Demands
• Distribution data reviewed from 2016 to 2020.

• Cumulative data was separated into daily
volumes, and converted to a flow rate.
• Average day demand (ADD) based on five
years of data is 0.22 L/s.
• ADD being approximately equal to the well
supply (0.24 L/s) volumes illustrates that supply
is nearly equal to demand.
• Maximum day demand (MDD) generally about
0.45 L/s.
• Derived demands (existing conditions):
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Daily Demand (L/s)

• Provided data was cumulative, and zeroed in
April 2018.

1.5

1

0.5

0

Date

• ADD – 0.23 L/s
• MDD – 0.44 L/s (1.92 x ADD)
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Model Development
New Model Build
• Used Bentley WaterCAD
CONNECT Edition Update 2 to
make the model.
• A new model was developed for
this project, for the following
reasons:
•
•
•
•
•

Variations in pipe sizing
Different alignments
Missing infrastructure
Outdated demands
Ensuring model represented
correctly spatially

• Recommended to update model
with more accurate LiDAR data,
if/when available.
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Existing System Assessment
Pressure Results - ADD
• Criteria:
• Maximum allowable
pressure of 850 kPa.
• Ensure positive
pressures to reach each
property’s tank.

15

Existing System Assessment
Pressure Results - MDD
• Criteria:
• Maximum allowable
pressure of 850 kPa.
• Ensure positive
pressures to reach each
property’s tank.
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Future System Assessment – Full Build-Out
Comparison to Existing
• Increase of 0.05 L/s under average day demand conditions.
• Minimal pressure decreases between existing and future conditions.
• Future system MDD is equal to 0.54 L/s.

Scenario
ADD

MDD

Horizon

Highest Pressure
kPa
psi

Existing

583

84.56

Future

582

84.41

Existing

580

84.12

Future

578

83.83

Location

Lowest Pressure
kPa
psi

At the intersection of
Oak Lane and
Esplanade Road.
Modelled Elevation
= 10.23 m

146

21.18

146

21.18

145

21.03

144

20.89

Location
On Gavin Road, at the
intersection with the
WTP watermain.
Modelled Elevation
= 54.96 m
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Existing & Future System Assessment
Findings
• The System is adequate in supplying
positive pressure to each serviced tank
under ADD and MDD conditions.
• Minimal head losses suggests that
pipe sizing is adequate for these
demand conditions.
• Reservoir storage is sufficient to
accommodate existing and future
demands.
• Potential O&M improvements include:
• Pipe looping
• Burying any exposed pipes
• Ensuring proper pipe pressure
ratings
Example distribution pumps
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• Quantifying how much water is needed in
Eastbourne is difficult, as supply is nearly equal to
demand.
• A target demand needed to be determined that was
realistic, attainable and supplied residents with
more water than what was currently available.

Supply Deficit
How Much is Water is Available and What
is Needed
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Supply Deficit
How Much is Water is Available and What is Needed
• Given the low ADD, particularly when compared to
other Regional District areas, the determination of
how much water is needed is difficult.
• The future system MDD of 0.54 L/s was
determined to be a realistic and attainable target
demand.
• Current available supply from the existing wells is
0.24 L/s.
• This leads to a supply deficit of 0.30 L/s.
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Supply Deficit
Increased Storage Options
• One option to reduce the supply deficit was to
increase raw water storage to pump more water
from the existing wells during the fall and winter.
• To meet the target demand in the summer by
means of storing water all year from the existing
wells alone, an additional 4,000 m3 of raw water
storage would be needed.
• This would require over 500 additional raw water
storage tanks the same size as what is at
Eastbourne currently, or a reservoir equivalent to
the size of the two concrete reservoirs on Reed
Road.
• This is likely not feasible and increased raw water
storage can be considered alongside an additional
source of water.
Raw Water Storage Tanks
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To determine potential aquifers
that could provide additional
quantities of water to the System,
a desktop study was undertaken
that consisted of:
• Summarizing the information included in provincial
aquifer and water well databases.
• Determining the surficial and bedrock geology of
the study area.
• Reviewing publicly available relevant academic
studies and hydrogeological investigations.

Desktop
Hydrogeological Study
Investigation of Potential Aquifers

• Completing a risk register of the potential aquifers.
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Desktop Hydrogeological Study
Aquifer Locations
• Aquifer 547 is unconsolidated
sand and gravel that
corresponds to the unit the
Gordon, Old East and Collector
wells are completed in.
• Aquifer 548, a fractured, mostly
igneous bedrock aquifer that
the Drilled Well is completed in.
• Wells have a median depth of
53.3 m below ground surface, a
median yield of 0.25 L/s.
• The highest yield recorded in
this aquifer is 2.21 L/s.
• Groundwater flow and yield
values are highly dependent on
the fracture network and if the
well intersects it.
Aquifer Locations
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Desktop Hydrogeological Study
Registered Water Well and
Licence Locations
• 16 registered water wells and
one licence.
• The licence has a 1944 priority
and is likely not in use.
• Six of the wells are registered
to the Regional District, the
remaining 10 are private.
• Of the wells with information on
total depths, six are installed
within the surficial sands and
gravels (Aquifer 547) and five
are in the bedrock (Aquifer
548).
• When recorded, well yields
from wells completed in
bedrock range from 0.03 to
0.69 L/s.
Wells and Licence Locations
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Desktop Hydrogeological Study
Summary and Risk Register
Parameter

Aquifer 547 (Unconsolidated
Sand and Gravel)

Depth Range

Typically less than 10 m bgs

Anticipated Well Yield (L/s)

Likely on the order of the existing
wells, approximately 0.08 L/s

Reliance on Precipitation

High

Less reliant than Aquifer 547 but still
susceptible to seasonal and climatic
fluctuations

Groundwater Quality

Good in the current System wells

Potential for increased arsenic

Risk of Encountering Higher
Salinity Water
Potential Connection with
Surface Water

Aquifer 548 (Bedrock)
Greater than 20 m bgs
The deepest well noted is 115.8 m
bgs
Median yield of 0.25 L/s
Highest yield recorded of 2.21 L/s

Low

Increased risk with depth

Likely directly connected

Lower risk of direct connection

Risk of Contamination

High

Lower than Aquifer 547, however
there is a risk of contamination in
locations where overlying material is
not present

Potential Impacts to Surrounding
Users
Potential for Increased
Treatment Requirements

Low, as the Regional District is the
primary user
Low, water quality is expected to be
similar to the existing wells

Probability of Success to
Provided Increased Volumes to
the System

Low

Low, as there are few surrounding
users
Low, water quality will likely be similar
to the Drilled well
Higher than Aquifer 547. Fracture
networks are difficult to predict and
ensuring they are encountered during
a drilling program is problematic

Wells and Licence Locations
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• A site visit was conducted on July 2, 2020 to
observe the System and inspect potential drilling
locations.
• A private well that the Regional District is
considering acquiring was also examined.
• Building on the findings of the desktop
hydrogeological study and site visit, potential
exploratory drilling locations were chosen.
• A high level engineering feasibility analysis of the
potential locations was completed.

Drilling Location
Evaluation
Site Visit and Choosing of Exploratory
Test Hole Sites
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Drilling Location Evaluation
Site Visit

Private Well

Potential Drilling Site 1

Potential Drilling Site 2

Potential Drilling Site 3
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Drilling Location Evaluation
Private Well
• The Regional District is considering acquiring a
privately owned well near the WTP.
• Well has a driller’s estimated yield of 0.38 L/s at an
approximate total depth of 152.4 m below ground
surface.
• The upcoming pumping test should be completed
following provincial licensing standards and
analyzed by a qualified hydrogeologist.
• If the results of the pumping test confirm the driller’s
estimated yield, the Regional District should
advance conversations regarding acquiring the well
as the well could more than double the current
System capacity.

Private Well
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Drilling Location Evaluation
Potential Drilling Locations
• Considerations:
•
•
•
•

Land ownership
Locations of septic fields
High and low yielding well locations
Wells normally considered low-yielding
could have a significant impact on the
System’s capabilities

• Three locations identified during the
site visit and are ranked in order of
probability of success.
• Areas are upslope, away from
residences and in areas accessible for
a drilling rig.
• Two other generalized areas identified
that can be considered if the three
locations are not successful.
Potential Drilling Locations
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Drilling Location Evaluation
Potential Exploratory Drill Sites and Private Well Feasibility Characteristics and Estimated Costs

30

15

2020/10/05

Conclusions and
Recommendations
Summary and Next Steps
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Conclusions
• The Gordon, Old East and Collector wells are going dry in the summer and the Drilled Well shows diminished
usage or capacity. The existing wells are reasonably assumed to be able to provide a maximum annual
average of 0.24 L/s.
• The results of the modelling indicate that the existing System pipe sizing and reservoir storage is adequate to
meet the ADD and MDD for both the existing and future demands.
• In collaboration with the Regional District, the target demand for Eastbourne was chosen to be 0.54 L/s,
resulting in a supply deficit of 0.30 L/s.
• The bedrock aquifer is the best candidate aquifer but has the risk of not intersecting fractures in the
exploratory test hole locations that were identified.
• The private well that the Regional District requires confirmation of the sustainable pumping rate but could
eliminate the supply deficit and is the most cost effective option to add additional supply to the System.
• Three potential exploratory drill sites were identified, all of which are all feasible to be added to the System.
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Recommendations
Water Sourcing
• Find a new or supplementary source of water as soon as possible:
Analyze the upcoming pumping test data from the
private well and calculate a sustainable pumping
rate. If it is over 0.1 L/s, advance negotiations to
acquire the well.
Approximate total cost to add the well to the System:
~$123,000

Regardless of the private well outcome, conduct an
exploratory well drilling program to add two
supplementary or backup water sources. Drill the
locations in the order of priority until sufficient
volumes to eliminate or exceed the supply deficit are
reached, including the private well volume.
Approximate total cost to drill, install and add each
well to the System: ~$400,000 to $430,000

Alongside the private well determinations and exploratory drilling program, further assessment of increased water storage
should be undertaken:
- If additional wells meet the target demand, additional water storage should have preliminary siting and conceptual
engineering design completed.
- If additional wells do not meet the target demand, design water storage to supplement the additional wells with higher
volumes pumped from the existing wells during the fall and winter months.
- Without additional wells, 4,000 m3 of raw water storage would be needed to store water pumped during the fall and winter,
but this does not reduce the reliance on precipitation.
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Recommendations
Operational
• Improvements to the System to be considered:
• Acquiring detailed LiDAR data and subsequently revisiting the junction elevations in the model.
• Ensuring residents are well informed of available water supply deficiencies and methods that can be applied for water
conservation.
• Consider pipe looping, burying any exposed pipes, and ensuring proper pipe ratings to improve operations and
maintenance of the System.
• Confirm the capacity of the existing WTP to ensure it is capable of treating the target demand of 0.54 L/s.
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Thank You
Soren Poschmann, P.Geo.
Sarah Barbosa, P.Eng., ENV SP
403-254-0544
SPoschmann@islengineering.com
SBarbosa@islengineering.com
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