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• Document history of system (ERWS and AWS)

• Provide a summary of data sources, tools & methodologies

• Review of existing water supply system capacity under current demands 

• Develop water balance scenarios for the current (status quo), future system 
(incl. future climate & demands) & environmental flow needs (EFN)

• Review water supply system resiliency considering future climate spatial and 
temporal variability and source availability 

• Determine capital infrastructure and demand management strategies to meet 
needs of community

• Review of opportunities to offset system costs and capitalize on power 
generation possibilities
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Englishman River Watershed

• Total Area = 324 sq km

• Total Annual Precip = ~1,900 mm

• Annual Runoff Volume
Avg ~ 422 million m3

(221 million m3  to 653 million m3)
(Years 1981 to 2022)

Arrowsmith Lake Sub watershed

• Area = 5 sq km 
(~ 1.5% of total watershed)

• Total Annual Precip = ~ 2,700 mm

• Annual Runoff Volume
Avg ~ 11 million m3

(7.2 million m3  to 13.2 million m3)
(Years 1981 to 2022)
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Arrowsmith Lake Dam

• Construction complete in 1999 
and started operation in 2001

• 14.5 m high x 75 m long 
concrete gravity dam on bedrock

• Full Storage El. - 828.5 m

Arrowsmith Lake Reservoir

• Total Storage – 9 million m3

(Water Licence C134068)
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Gravity Storage Zone

• Storage Volume
7 million m3

• Outlet Capacity
65.7 MLD to 115.8 MLD
(0.76 m3/s to 1.34 m3/s)

Siphon Storage Zone

• Storage Volume
2 million m3

• Outlet Capacity
Up to 65.7 MLD
(0.76 m3/s)

Gravity Outlet Invert El. 810 m

Concrete 
Dam
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Source: LGL, 2014 

• 1996 Water License 
EFN - 1.13 m3/s
Critical flow - 0.7 m3/s

• Min. flow of ~1.6 m3/s at 
the WSC gauge 
(included the EFN plus the 
maximum withdrawal at
original )

• 2025 Operating Rule -
Recommending 1.0 m3/s  
EFN.  
Measured at the gauge 
(ie: after withdrawal is 
taken) 
(Currently being reviewed 
by regulators)

Discharge in the Englishman River
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Water Licence Locations in Englishman R Watershed
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Dam
Operating
Period

Typically
July 15 to
Oct 15

Summer Flow Before Dam
(Avg 0.75 m3/s 65 MLD)

Summer Flow 
After Dam
(Avg 1.3 m3/s
112 MLD)
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Non-operating Season
• Natural river flow at intake

> EFN + withdrawals
• Dam outlet valves closed
• Reservoir refilled from 

watershed area

Dam Operating Season
• Natural river flow at intake

< EFN + withdrawals
• Dam outlet valves opened
• Supplement natural baseflows to 

support EFN + Withdrawal
• Reservoir levels drop over 

operating season

Ar
ro

w
sm

ith
 W

at
er

 L
ev

el

Period  (2007 to 2023)

En
gl

lis
hm

an
 R

 F
lo

w

2008/2009

EFN and withdrawals supported for
about 3 months from storage
collected from 1.5% of total 
watershed area.
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Relative total volume of Englishman River Flow at Intake
2008 to 2009
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Daily source flow from ERWS WTP, Railway Station & Springwood wells, 
and Nanoose Bay Peninsula wells
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Annual Volume from ERWS WTP, Railway Station & Springwood Wells, and 
Nanoose Bay Peninsula Wells for 2021 – 2023 

1,882 ML796 ML

268 ML

Total = 2,946 ML
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Indoor Water Use 
5.4 MLD (28%)

Seasonal (outdoor) 
Water Use 
13.8 MLD (72%) ERWS Total Max Day 

Demand 19.2 MLD
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2024 per Capita Unit Rates:

• Parksville 156 L/ca/day

• Nanoose 139 L/ca/day

2014 rates:

• Parksville 156 L/ca/day

• Nanoose 163 L/ca/day

Comparable Municipalities:

• Town of Sidney – 160 L/ca/day (2025)

• City of Nanaimo – 146 L/ca/day (2023)

• City of Courtenay – 279 L/ca/day (2023)

• Town of Comox – 218 L/ca/day (2023)

• City of White Rock – 190 L/ca/day (2024)

• City of Richmond – 185 L/ca/day (2022)

• City of Surrey – 200 L/ca/day (2019)

• District of Oak Bay – 180 L/ca/day (2018)

• French Creek – 170 L/ca/day (2013)
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• Model represents historical inflows to 
Arrowsmith Lake & baseflows to Englishman 
River

• Temporal distribution of raw water intake 
withdrawals

• Seasonal operational periods:
• Dam releases (June – Oct)
• Reservoir refill (Nov – May)

• Reservoir characteristics including stage-
storage relationship for the high LLO and low 
(siphon) LLO

• Optimize reservoir operation to satisfy EFN 
and community needs
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Annual Max Water Level

Annual Min Water LevelSiphon Level

Non-operational season 
inflow volumes

Dam operational season 
inflow volumes
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Recommended EFN 1.0 m3/s
Reliability to Support EFN* ~8 out of 10 years on avg

Max Annual Deficit (m3) ~ 1.2 Million m3 
Lake Level Reliability - Siphon 

Level 70%

Annual Max. Weeks Flow is 
Supported by Siphon 23

Lake Level Reliability – Zero 
Storage 100%

• Reliability governed by year over year drought during period in mid 1980s and 
2004 to 2007

• Reliability assessment does not consider implementation of Stage 3 or Stage 4 
watering restrictions
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Arrowsmith Lake Englishman R Watershed
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Initial results for a future business as usual GMG emissions SSP5-8.5.  Next steps of analysis will consider other GHG scenarios.
Results show only change in average conditions.   Year to year variation will be assessed in next steps. 

Increase Winter Inflow
More precipitation &
More falling as rain

Decrease in 
summer inflow
Especially June 
– less snowmelt
Higher temp = 
more 
evaporation
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4-person household
100 m2 irrigated yard

2 person household
4,000 m2 (1 acre) irrigated yard

1-person apartment unit
no irrigation

Small vacant house
0.1 L/s undetected leak

4-person household
100 m2 irrigated yard

Efficient fixtures and appliances

3,146 m3/year

91 m3/year395 m3/year

249 m3/year
1,383 m3/year

Lawn sprinkler left on 
overnight

9.6 m3
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Additional Strategies to Consider:
• Increase water meter reading and billing frequency 

• Conversion to AMI (or smart) water meters

• Rebates (e.g. RDNs rainwater barrels, soil 
amendments)

• Irrigation upgrades & technology improvements 
(e.g. rain sensors, smart controllers, drip irrigation)

• Home water use audits

• More education and outreach

• Municipal Policy for new development (e.g. 
irrigation and smart metering)

Current Strategies:
• RDN Team WaterSmart

• Watering Restrictions (City now aligned 
with RDN)
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Other Surface 
Water Storage

Groundwater
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Surface Water Storage  Opportunities

Arrowsmith Lake
 Some limited capacity to support additional storage.

Healey/Shelton Lakes – 
 New dam – 4 to 5 m high x 250 m long  (at Shelton Lake)
 Relatively easy access (from Nanaimo Lakes)
 EFN in South Englishman R.
 Consideration around environmental impacts and impacts to forest lands

Fishtail Lake
 New dam  - ~ 10 m high x 50 m long
 Difficult / Costly Access
 Lower EFN requirement than Healey Shelton

Other Surface Water Sites
 Will review other sites previously identified
 Carry out options comparison analysis (Cost, Environmental, Forestry, etc.)
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Other  Water Supply  Opportunities

Alternative Off Channel Storage along Englishman River
 1.2 million cu m = 3m deep by 40 ha (~ 55 soccer fields)
 Limited area within the floodplain / impacts to riparian vegetation
 Land ownership
 Potential for supplementing baseflows, but difficult to quantify
 Protecting / Enhancing wetlands and riparian zones is a benefit but 

Ground Water
 Additional Groundwater to support Community Supply?

Regional Supply
 Review Opportunities for a regional water supply across RDN
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Power generation potential:

• Arrowsmith Dam Hydropower (not economical)

• Fishtail Hydropower (not economical)

• Remainder of watershed not viable

• Solar at key facilities:
• Englishmen River Pump Station
• WTP
• Springwood 
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• Complete water balance scenarios for the future system (incl. climate & demands) & 
environmental flow needs (EFN)

• Determine capital infrastructure requirements and demand management strategies to meet needs 
of community

• Review of opportunities to offset system costs and capitalize on power generation possibilities

• Determine feasibility for new sources and timing for implementation

• Complete draft Water Use Plan

• Present findings to staff and Council in fall 2025
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KWL

Stephen Bridger, P. Eng.

sbridger@kwl.ca

Craig Sutherland, P. Eng., IRP 

csutherland@kwl.ca

mailto:sbridger@kwl.ca
mailto:csutherland@kwl.ca
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