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EXECUTIVE SUMMARY 
McElhanney Ltd (McElhanney) was retained by the Qualicum Bay Horne Lake Waterworks District (QBHL 
or the “District”) to evaluate the current state and reliability of its water infrastructure and provide upgrade 
recommendations. This report is an update to the District’s 2014 Water System Evaluation Report 
prepared by McElhanney. 

This new evaluation incorporates updated operating data, growth projections, water demand trends, fire 
protection standards, and recent system upgrades. 

Introduction 

The District provides potable water to approximately 1,050 residents with about 479 active connections. 
Potable water is drawn from three (3) groundwater wells situated on the Quadra Sands Aquifer near the 
intersection of  Horne Lake Road and Olympic Road. The system is comprised of extensive linear 
distribution mains, two above-ground bolted steel tanks (each holding 110,000 imperial gallons or 
500,000 litres), and supports a mix of residential, agricultural, commercial, industrial, and First Nation 
users. 

The District’s Letters Patents specify that its mandate is restricted to the water supply and distribution 
infrastructure, not fire protection services. Sections of the report will reference fire flow standards and 
firefighting requirements for context, however, all recommendations provided are based on maintaining 
and upgrading the system without the need to accommodate fire flows according to the District’s official 
direction. 

Key Findings 

1. Current Population & Growth: The District serves about 1,050 residents with projected growth 
to approximately 1,592 over the next 20 years by 2045 and a maximum buildout population of 
2,146 by 2059. Growth aligns with Regional District of Nanaimo zoning and the regional growth 
strategy. 

2. The current water demands are as follows: 

o Existing Average Day Demand = 6.20 L/s 

o Existing Maximum Day Demand = 20.07 L/s 

o Existing Peak Hour Demand = 24.79 L/s 
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3. The water demands over a 20-year period are as follows: 

o Future (2045) Average Day Demand = 9.38 L/s 

o Future (2045) Maximum Day Demand = 30.44 L/s 

o Future (2045) Peak Hour Demand = 37.62 L/s 

4. Water Supply & Demand: The three wells collectively provide a total sustainable supply of 
approximately 1,209 m3/day or 14 L/s. The current Max Day Demand (MDD) is at 20.1 L/s while 
the future (2045) MDD is approximately 30.4 L/s. The well supply is insufficient to meet both 
present and future demand. To address this deficit, both supply augmentation and demand 
management measures are required. 

5. Water Quality: The aquifer is regarded for its high yield and good baseline water quality. 
However, naturally elevated iron and manganese persist, requiring ongoing monitoring and 
distribution system flushing. Potential treatment improvements may be required to ensure 
continued compliance with the Canadian Drinking Water Quality Guidelines. 

6. Infrastructure Condition: Much of the water network was developed in phases beginning in the 
late 1960s, using materials such as asbestos cement pipes that have become increasingly 
susceptible to leaks and service interruptions. Large portions of the system lack redundancy, 
creating operational risks and increasing vulnerability to service disruptions. Historical records 
and previous evaluations underscore the need for a proactive, phased pipe replacement program, 
complimented by added redundancy  to enhance reliability and system resilience. 

7. Water Storage: Based on projections obtained from the available data and the current capacity 
of the two existing reservoirs, the total existing water storage is adequate to meet both present 
daily use and emergency needs and anticipated growth over the next 20 years, provided that fire 
flow requirements remain excluded from the system mandate. 

8. Water Losses: System losses of 30.5% (average from 2019 to 2022) appear to be higher than 
typically expected for a system of this scale, suggesting the need for further investigation to 
confirm and address potential and underlying issues. Based on discussions with QHLWB staff, 
the system requires more flushing than other similar water systems due to the high manganese 
content.  QBHL Staff is flushing 3 times a year (January, March and October) to remove 
manganese in the network.  There are 66 hydrants and standpipes in the network that are flushed 
on average for 9 minutes at approximately 200 gal/min. This amount to approximately 118,800 
gallons (540,000 Litres) each time the system is flushed for manganese removal. This results in a 
total loss contribution for annual flushing of 356,400 gallons (1,620,000 Litres), representing 
3.25% on average of the total system water losses. 

Other possible causes of losses may include pipe damage, late discovered leaks beyond meters,  
flushed tanks for reservoir maintenance  and undiscovered network leaks.  
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9. Hydraulic Assessment: Hydraulic modeling reveals that while several small-diameter 
watermains in the District’s system restrict flow capacity, the absence of fire flow requirements 
means that these mains still deliver adequate peak hour potable demand. The primary concern 
now shifts from capacity limitations to reliability of the aging pipe infrastructure, compounded by 
the linear nature of the network which increases vulnerability to disruptions. 

Recommendations 

1. Leak Detection & Demand Management: Invest in a system-wide leak detection program to 
determine cause of water losses and encourage water conservation through education and 
additional metering at the reservoir or other locations in the network to minimize waste and 
optimize existing supply. 

2. Supply Enhancements: Explore new well supply options and upgrade well head and in network 
pump systems to boost capacity. 

3. Pipe Network Renewal: Initiate a phased replacement program for asbestos cement pipes, 
supplemented by improved network redundancy targeting high-risk and high-priority segments to 
maintain system integrity, improve network operation and reduce future capital costs. 

4. Water Treatment Options: Assess and implement water treatment solutions that address iron, 
manganese, and any future regulatory changes, ensuring aesthetic and health standards are 
reliably met. 

5. Funding and Governance: Utilize renewal reserves, targeted borrowing, and updated capital 
expenditure charges to finance strategic upgrades—ensuring existing users and future 
developments both contribute fairly to system improvements. 

6. Emergency Planning & Resilience: Ensure emergency preparedness procedures to account for 
drought, contamination, and infrastructure failure scenarios, in alignment with best practices from 
other Vancouver Island water districts and compliance to the Drinking Water Protection Act. 

The District’s capital expenditure initiatives primarily target infrastructure upgrade projects, including water 
treatment, water replacements, water storage, and wellfield capacity enhancements. 
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The table below summarizes the cost estimates, showing pro-rated allocation between the Type A 
(Serving Existing Customers) and Type B (Serving Future Developments) project types. 

Table 1: Cost Estimate Appropriation 

PROJECT 
NO. PROJECT DESCRIPTION 

TYPE “A” 
(SERVING EXISTING 

CUSTOMERS) 

TYPE “B” 
(SERVING FUTURE 

DEVELOPMENT) 

1 Water Testing $25,000  - 

2 Emergency and Contingency 
Plan $15,000 -  

3 New Water Supply Well  - $600,000 

4 Bulk Water Meter  $250,000 -  

5 Water Leakage Testing $100,000  - 

6 AC Watermain Replacement 
Program   - 

6A Island Hwy W from Kenmuir Rd 
to Van Isle Rd $1,660,000  

6B Island Hwy W from Kenmuir Rd 
to Horne Lake Rd $520,000  

6C Island Hwy W from Horne Lake 
Rd to Crane Rd $1,906,000  

6D Island Hwy W from Horne Lake 
Rd to Crane Rd $1,907,000  

6E Cochrane Rd $970,000  

6F Island Hwy W from Horne Lake 
Rd to Crane Rd $1,907,000  

6G All Other AC Pipes $7,660,000  

7 Water Treatment Plant $480,000 $520,000 

8 Bradshaw Rd /  Goodyear Rd 
Watermain  - $2,720,000 

TOTAL $17,400,000 $3,840,000 
 

Refer to Appendix E – Drawing 4 for Key Plan. 
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Table 2 provides a Cash Flow Chart for the recommended works. 

Table 2: Cash Flow Chart – Years 1-5, 5-10, 10-30 

Project 
No. Asset Description 1-5 5-10 10-30

1 Water Testing $25,000 

2 Emergency and Contingency Plan $15,000 

3 New Water Supply Well $600,000 

4 Bulk Water Meter $250,000 

5 Water Leakage Testing $100,000 

6 AC Watermain Replacement Program 

6A Island Hwy W from Kenmuir Rd to Van 
Isle Rd $1,660,000 

6B Island Hwy W from Kenmuir Rd to Horne 
Lake Rd $520,000 

6C Island Hwy W from Horne Lake Rd to 
Crane Rd $1,906,000 

6D Island Hwy W from Horne Lake Rd to 
Crane Rd $1,907,000 

6E Cochrane Rd $970,000 

6F Island Hwy W from Horne Lake Rd to 
Crane Rd $1,907,000 

6G All Other AC Pipes $7,660,000 

7 Water Treatment Plant $1,000,000 

8 Bradshaw Rd / Goodyear Rd Watermain $2,720,000 

Total $4,476,000 $2,877,000 $13,887,000 

Cost Per/Yr $895,200 $575,400 $694,350 



Our File: 2231-34517-01 | April 14, 2026 

QBHL – Water System Evaluation | Revision 2 
Qualicum Bay Horne Lake Waterworks District Page 6 

The proposed CECs were calculated and are presented in the following Table. 

Please note that the existing CEC reserve funds were applied in this calculation. 

Table 3: Proposed CEC Rate 

Rate 
Code General Rate Schedule Basis of 

Assessment 
Persons 
per Unit 

Proposed CEC 
Charge 

Increase 
from 

Current 
($) 

Increase 
from 

Current 
(%) 

PT1 Single-family, 
Residential Lot 2.0 $12,606.12 $3,887.24 45% 

PT2 Secondary Suite 1.5 $9,454.59 $5,095.15 117% 

PT3 Multi-family Unit 1.5 $9,454.59 $735.71 8% 

Bare-Land Strata 
Development Unit 2.0 $12,606.12 $3,887.24 45% 

Trailer 
Pad / Space 

Built or 
Provided For 

1.5 $9,454.59 $3,136.56 50% 

Cabins Unit 1.5 $9,454.59 $3,136.56 50% 

PT4 Commercial 
Per Square 

Metre of 
Floor Space 

Min 2.0 Min. $12,606.12 $3,887.24 45% 

PT7 Institutional 
Per Square 

Metre of 
Floor Space 

Min 2.0 Min. $12,606.12 $3,887.24 45% 

Industrial 
Per Square 

Metre of 
Floor Space 

Min 2.0 Min. $12,606.12 $3,887.24 45% 

Strategic Impact 

By advancing these recommendations, the District will endeavour to provide a safe, reliable, and 
sustainable water supply for current and future residents, maintaining regulatory compliance and building 
resilience against emerging risks and long-term operational challenges. 
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1. INTRODUCTION 
1.1. TERMS OF REFERENCE 
The Qualicum Bay Horne Lake Waterworks District (the “District”) last conducted a comprehensive 
evaluation of its existing water system in 2014, detailed in the 2014 McElhanney Water System 
Evaluation Report (the “2014 Report”). Since then, several follow-up reports have been completed over 
the years to update and expand on various parts of the original findings, incorporating newer data and 
system information. 

This report outlines a plan that informs investment in the water system infrastructure and identifies key 
priorities and programs needed to deliver the required level-of-service to meet existing and future 
populations. 

1.2. BACKGROUND 
Qualicum Bay is a small seaside community located on the east coast of Vancouver Island, British 
Columbia Canada. It lies within the Regional District of Nanaimo (RDN) and forms part of Electoral Area 
H.  

Qualicum Bay is situated approximately 63 km north of Nanaimo and 58 km south of Comox and sits 
within neighbouring communities of Qualicum Beach to the south, and Bowser and Deep Bay to the 
north. 

The District was formed and was officially incorporated under the Water Act (LGA) in 1968 and is defined 
as an Improvement District in accordance with the Local Government Act. According to the District’s 
Letters Patent, its official responsibilities are limited to acquiring, maintaining, and operating infrastructure 
for water supply and distribution, as well as related incidental matters. Fire protection services, including 
provision of fire flows, are not part of the District’s mandate.  

Based on the LGA Ministerial Order No. M042 in 2018, the boundaries of the District have been amended 
to show a tract of land consisting of approximately 501 hectares (ha) outlined in Map Reference Number 
216.1. The District has a current population of approximately 1,050 people and have approximately 479 
total water service connections within it. The area is mainly comprised of single-family residential but also 
serves agricultural, commercial and industrial customers, and the Qualicum First Nation (QFN).  

Copies of the District’s Letters Patent and the mentioned amendment are included in Appendices B and 
C respectively. 
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1.3. PROJECT OBJECTIVES 
The principal objective of this report is to analyze the network capability, current and future demands, 
assess material risk based on material types/ages/performance, operational redundancy and develop a 
plan for future upgrades related to improvement of the existing system and for upgrades to allow for 
population growth and development. A desktop review has been done to assess current information and 
to provide information regarding the following: 

1. review of the existing water infrastructure;  
2. water quality criteria; 
3. an overview of water treatment options; 
4. capital operating expenditure estimates; and 
5. conclusion and recommendations. 

1.4. PREVIOUS REPORTS 
The following is a list of known studies or reports that have been prepared directly for the District or 
related to the system in general: 

Table 4: Background Documents 

DOCUMENT NAME AUTHOR YEAR 
PUBLISHED 

Water System Upgrading Willis Cunliffe Tait & 
Company Ltd 1990 

Summary of Kallicum’s 1990 Drilling Program QBHL District 1990 

Qualicum Bay to Deep Bay Phase 1 – Hydrogeological 
Study 

Thurber Environmental 
Consultants Ltd 2003 

Reservoir Site Geotechnical Assessment Lewkowich Geotechnical 
Engineering Ltd 2008 

Water Test Results of 8” #3 Email from Ron Kalicum to 
District Kalicum Drilling Ltd 2010 

Water System Upgrading, Qualicum Bay Horne Lake 
Waterworks District Water System Evaluation McElhanney Ltd 2014 

Asset Management Plan Island Flow Control Water 
Solutions Ltd 2014 

Well Protection Plan Waterline Resources Inc 2017 

Capital Expenditure Charge Bylaw Updates: 2014 
Water System Evaluation Report Update McElhanney Ltd 2018 

Water Treatment Review – Desktop Study McElhanney Ltd 2020 

Well Field Capacity Assessment Waterline Resources Inc 2020 

Technical Memo – System Demand Review  McElhanney Ltd 2023 
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DOCUMENT NAME AUTHOR YEAR 
PUBLISHED 

Technical Memo – Asbestos Cement Pipe Replacement 
Plan McElhanney Ltd. 2023 

2. EXISTING SYSTEM
2.1. SOURCE WATER 
Water supply for the district is sourced from three existing groundwater wells situated on the west side of 
Horne Lake Road, approximately 160 metres south of Olympic Road. These wells draw from the Quadra 
Sands Aquifer, which continues to provide reliable, high yield, and high-quality water. The well field and 
reservoir sites are secured with perimeter fencing, and each well head is housed within an individual 
pump control building for protection and maintenance purposes. 

The Well Field Capacity Assessment (the “2020 Report”) prepared by Waterline Resources Inc. 
(Waterline) evaluated the capacity and condition of the existing three groundwater wells. A summary of 
the well yields is below: 

Table 5: District Water Well Summary 

Description & Location 
BC Well Tag 

No. 
Year 

Installed 
Well Depth 2020 Report 

Study Yield 

(m) (L/s) 

Well #1 17m west of Horne Lake Rd 110569 1992 27.2 12.66 

Well #2 30m west of Horne Lake Rd 95621 1994 27.4 10.31 

Well #3 43m west of Horne Lake Rd 96893 2006* 30.5 13.99 

*Well re-drilled in 2010 to a depth of 30.5m, well originally drilled 1992

Water from the three production wells is conveyed to  two above ground circular steel bolted storage 
reservoirs. Refer to Section 2.3 Water Storage. All wells remain in regular use, with one well typically 
operating at a time under a manual alternating schedule to balance usage and optimize system efficiency. 
Pump operation and water flow are monitored by flow meters at each well head, and data are logged 
through a SCADA (Supervisory Control and Data Acquisition) system. In addition, water consumption 
across individual properties is tracked through dedicated service connection metres. 



Our File: 2231-34517-01 | April 14, 2026 

 
 

 

 
QBHL – Water System Evaluation | Revision 2 
Qualicum Bay Horne Lake Waterworks District 

 
Page 10 

 

2.2. WATER DISTRIBUTION SYSTEM 
The District distribution system has been developed gradually since the late 1960s, undergoing multiple 
expansions to accommodate community growth. The original network consisted primarily of AC mains. 
The current network based on the material type is as follows: 

Table 6: Water Distribution by Type 

Pipe 
Diameter 

(mm) 

AC PVC HDPE Stainless 
Steel Unknown 

Total 
(m) (m) (m) (m) (m) 

50  550    550 

100 1,214    601 1,815 

150 7,645 1,568   375 9,588 

200 2,750 1,466 451 70  4,737 

250  836    836 

300  325    325 

Total 11,609 4,745 451 70 976 17,851 

Relative 
Percent 65.03% 26.58% 2.53% 0.39% 5.47%  

 

AC pipes were widely used in water distribution systems due to their affordability and the belief that they 
were resistant to both internal and external corrosion. This perception made AC pipes the preferred 
material for several decades, especially before the introduction of newer alternatives like PVC. 

In the 1970s, concerns about asbestos fibers leaching into drinking water emerged when studies and 
landmark legal cases brought to light the potential health risks from deteriorating AC pipes. Subsequent 
research found that pipes do deteriorate over time, with breakage rates increasing as they age, and 
severely degraded pipes can release asbestos fibers into the water supply. These health and durability 
issues have led many municipalities to adopt replacement programs and discontinue the use of AC pipes 
for potable water distribution.  
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The District’s distribution system remains primarily linear (unlooped), with two major dead-end branches 
extending north and south along Island Hwy W. Linear systems continue to present two key operational 
weaknesses: 

1. Limited operational flexibility; 
2. Lack of redundancy; and 
3. Elevated headloss. 

 
This limited redundancy reduces overall system reliability. In the event of a watermain break, significant 
portions of the service may experience extended service interruptions due to the absence of alternative 
supply routes. 

2.3. WATER STORAGE 
The following two reservoirs are located at the well field: 

Table 7:District Water Storage 

Description 
Storage Volume 

(Litres) (lgal) 

Storage #1 Above-Ground Coated Steel Tank 500,000 110,000 

Storage #2 Above-Ground Coated Steel Tank 500,000 110,000 

 
The two steel reservoirs are in active service and operate as part of the regular water distribution cycle. 
Therefore, the total operational storage capacity of the system is approximately 1,000,000 litres (220,000 
lgal).   

2.4. WATER ASSET SERVICE LIFE EXPECTANCY 
In 2014, Island Flow Control Water Solutions Ltd. produced an asset management plan that provided 
guidance with regards to estimated water assets life expectancies.  

In 2024, McElhanney prepared a technical memorandum titled the Asbestos Cement Replacement Plan 
(the “2024 Memo”), which evaluated the condition of the pipe system using several categories to prioritize 
pipe replacement based on risks, defined as the combination of the probability of failure (PoF) and the 
consequence of failure (CoF). 

The PoF refers to the likelihood or chance that a given pipe will experience a structural failure during a 
certain period of time. On the other hand, the CoF describes the impact or severity of effects resulting 
from the break or malfunction of the pipes. A risk matrix was developed for the pipe systems using these 
categories: Asset Physical Condition Grading, Asset Criticality Grading (Risk), Asset Data Confidence 
Grading, and Asset System Capacity Grading. These categories were used to determine the AC pipe 
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priority out of 10, where 10 is the highest priority for replacement. Table 8 shows the highest priority 
sections from the 2024 report. 

Table 8: Highest Priority Sections 

Location Start End Asset Rating 

Class “D” 
Estimated 

Replacement 
Cost 

Horne Lake Road 

PROJECT COMPLETE 
2025 

E&N RoW Berkshire Road 10 $159,110 

Leon Road 

PROJECT COMPLETE 
2025 

Horne Lake Road Huson Road 10 $210,884 

Island Highway West Kenmuir Road Cochrane Road 10 $2,195,774 

Island Highway West Horne Lake Road Fisheries Road 9 $327,386 

Island Highway West Cochrane Road Crane Road 9 $3,366,571 

Island Highway West* Charlton Road Gutter Lane 9 $386,741 

Island Highway West Kenmuir Road Van Isle Road 9 $1,620,240 

Island Highway West Albert Road 
5314 Island Hwy 

West 
9 $568,250 

*This section could be deleted if Island Highway West water main was replaced.

2.5. WATER TREATMENT 
The District supplies water to its customers through three production wells. The groundwater is untreated, 
however, the District conducts periodic sampling and testing as required under its operating permit, 
regulated by Vancouver Island Health Authority (Island Health). Historical testing shows that the water 
has consistently met Health Canada’s drinking water quality standards and remains of excellent quality. 
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2.6. FIRE FLOW PROVISION 
The District’s Letters Patent does not include the requirement of fire protection services; however, the 
existing water distribution system is equipped with fire hydrants utilized by the volunteer fire department 
for fire flows. 

Based on information from QBHL staff, we understand that the local fire department uses a superior 
tendering process to fight fires in the community. This process utilizes fire hydrants to fill storage bladders 
or tankers that are filled at or near the fire. Water is drawn from hydrants from a pumper truck and stored 
near the engine for fire fighting purposes. As such fire flows are not provided directly from hydrants to the 
fire.  

It has been confirmed by the District, as per the email dated November 20, 2025, that they will not be 
providing fire flows from the network at this time. Nonetheless, sections of this report include information 
on standards and scenarios based on fire flow requirements so that the District has relevant details 
available should they choose to consider providing fire flow in the future. 

2.7. SYSTEM OPERATIONS INPUT 
Information regarding the systems operations and challenges provided by the previous District Operator 
(Don Buchner, 2023) are as follows: 

1. District staff noted difficulty flushing the system along Island Hwy W from Cochrane Rd to the
north end of the system at Crane Rd. This section consists of approximately 2.8km of 150mm
diameter AC piping with limited pressure and no intermediate shutoff valves to isolate sections as
needed.

2. System failures made known to McElhanney:
• In 2021, a section of the AC pipe failed on Cochrane Rd and was replaced with approximately

30m of PVC pipe.
• In 2023, a fitting connection on the HDPE watermain located on Van Isle Rd near Qualicum

Landing failed.
• QBHL has also provided information on known leakage volumes by way of forgiveness letters

from 2022 (1,238.41 litres) and 2023 – (3,098.35 litres).
• No other issues were specified.
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3. DESIGN STANDARDS
The following design standards outline the general criteria used for assessing the adequacy of the 
existing water system and for guiding future upgrades or expansions in accordance with the MMCD 2022 
Design Guidelines (MMCD Guidelines). 

3.1. WATER SUPPLY 
The total developed groundwater capacity, or “safe yield,” of the wells should meet or exceed the 
system’s design Maximum Day Demand (MDD). The groundwater sources must be capable of sustaining 
this flow rate continuously for 100 days during summer, when the aquifer receives no recharge from 
precipitation, and without depleting more than 70% of the available drawdown below the lowest seasonal 
static groundwater level. 

3.2. WATER STORAGE 
Storage capacity should be provided for fire protection, system balancing, and emergency use as follows: 

1. Balancing storage must be at least 25% of the MDD; and

2. Emergency storage must be no less than 25% of the sum of Fire Storage and Balancing Storage.

3.3. DISTRIBUTION SYSTEM DESIGN CRITERIA 
The water distribution network must be designed to handle peak consumption. Key design cases include 
either: 

1. Maximum Day Demand (MDD) plus Fire Flow
2. Peak Hour Demand (PHD)

For typical designs the greater of MDD plus Fire flow versus PHD is used. However, QBHL does not 
provide fire flow, therefore, Peak Hour Demand (PHD) governs.  

3.4. SYSTEM PRESSURE 
The minimum and maximum allowable water pressures are as follows: 

Table 9: Allowable Water Pressures 

 Description (Kilo Pascal (kPa))  (Pound per Square Inch (psi)) 

Maximum Pressure 850 123.3 

Maximum Pressure before Pressure 
Reducing Valve (PRV) Installation 515 74.7 

Minimum Pressure at PHD 300 43.5 

Minimum Pressure in System during 
design MDD plus Fire Flow 150 21.8 
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3.5. FIRE FLOW AND HYDRANT SPACING 
Recommendation for the design for required fire flow and hydrant spacing is outlined in the MMCD 
Guidelines. 

Hydrant Spacing Design Criteria 

The maximum spacing between hydrants should be 150m or not more than 90m from any buildings. 

Fire Flow Design Criteria 

The typical minimum fire flows and storage requirements are as follows: 

Table 10: Fire Flow Demands and Fire Storage Requirements 

Type of Development 

(without sprinkler systems) 

Min. Fire Flow Required Fire Flow 
Duration Required Fire Storage 

(L/s) (hrs) (L (lgal)) 

Single Family Residential 60 1.4 300,000 (70,000) 

Apartments, Townhouses 90 1.9 620,000 (140,000) 

Institutional 150 2.0 1,080,000 (240,000) 

Commercial 150 2.0 1,080,000 (240,000) 

Industrial 225 2.9 2,350,000 (520,000) 

 

Fire flow considerations in this report are based specifically on residential fire flow requirements, which 
represent the most conservative and minimum baseline conditions; therefore, they do not account for 
other flow types such as agricultural, commercial, industrial, etc. which have different demands and 
considerations. 

3.6. EMERGENCY RESPONSE AND CONTINGENCY PLANS 
Emergency response and contingency plans are required under Section 10 of the Drinking Water 
Protection Act for water supply systems, and must be written, kept up-to-date, and implemented during 
emergencies or abnormal operating conditions that could affect the water supply system or source.  
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4. WATER QUALITY 
The design criteria used to assess and compare components of the water system are outlined in various 
standards and guideline documents. Based on these references, the following criteria were applied to the 
District’s water system infrastructure. 

4.1. TREATMENT CRITERIA 

4.1.1. Guidelines for Canadian Drinking Water Quality 
Health Canada's Guidelines for Canadian Drinking Water Quality are developed collaboratively with the 
Federal-Provincial-Territorial Committee on Drinking Water and other federal departments. These 
guidelines are based on up-to-date scientific research concerning health effects, aesthetic considerations, 
and operational factors. They define key parameters including the Maximum Acceptable Concentration 
(MAC) and the Aesthetic Objective (AO). 

The MAC indicates the safe concentration limit of a contaminant in drinking water, expressed in 
milligrams per liter (mg/L), and is set only when a contaminant poses a health risk at excessive levels. 
The AO, also expressed in mg/L, addresses physical characteristics such as taste, color, and odor that 
affect consumer acceptance but are not related to health risks. Additionally, operational guidelines are 
provided to address potential impacts on water treatment processes or infrastructure, such as 
interference with disinfection or pipe corrosion. 

These elements together ensure that water quality standards protect human health, maintain water’s 
acceptability, and support effective system operation. The 2025 guidelines continue to follow this 
comprehensive framework, incorporating the most recent scientific evidence and operational experience 
to safeguard Canadian drinking water. 

4.1.2. Water Sustainability Act 
The new Water Sustainability Act (WSA) is a BC law that came into effect on February 29, 2016. Its 
primary purpose is to ensure sustainable supply of fresh, clean water to meet the needs of BC residents 
today and for the future. 
 
The District operates under the regulatory framework of and must comply with the WSA requirements.  
 

4.1.3. Operating Permit 
The District manages its potable water supply system under a Permit to Operate granted by Island 
Health, which is renewed annually. The permit requires the District to operate the system in accordance 
with the Drinking Water Protection Act and adhere to the four conditions outlined within the permit. 
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4.1.4. District Water Quality 
Water quality in the aquifer is notably characterized by naturally high concentrations of iron and 
manganese, which are common in groundwater in certain geological formations. Elevated levels of these 
elements can lead to aesthetic issues such as metallic taste, discolouration and staining of plumbing 
fixtures and laundry, as well as operational concerns like sediment buildup and potential pipe clogging. 
Their persistence will necessitate continuous monitoring, periodic flushing of distribution systems, and 
possibly specialized water treatments to address both the aesthetic and regulatory requirements for 
drinking water supply. 

4.1.5. Iron Guideline 
Health Canada's updated 2025 Guidelines for Canadian Drinking Water Quality set an aesthetic objective 
(AO) for iron, but do not establish a health-based Maximum Acceptable Concentration (MAC) for iron in 
drinking water. The AO for total iron is now ≤0.1 mg/L (100 µg/L), lowered from the previous 0.3 mg/L. 
This change is intended to minimize issues such as discoloration, metallic taste, and sediment buildup, 
which affect consumer confidence and water system maintenance rather than direct health risks, as iron 
at typical levels found in drinking water is not considered harmful to health. 

4.1.6. Manganese Guideline 
The 2025 update of Health Canada's Guidelines for Canadian Drinking Water Quality continues to 
regulate manganese under a Maximum Acceptable Concentration (MAC) due to emerging health 
evidence. The MAC for manganese remains 0.12 mg/L, which is health-based to protect sensitive 
populations such as infants, reflecting concerns about potential neurological effects from elevated 
manganese exposure through drinking water. The Aesthetic Objective (AO) for manganese, addressing 
taste and discoloration, has been set at 0.02 mg/L to minimize aesthetic impacts. These limits guide 
water suppliers and regulators to monitor and manage manganese levels effectively, ensuring water 
safety and consumer confidence. The guidelines are based on comprehensive scientific assessment of 
health effects, exposure, and treatment feasibility and form part of a broader framework to protect 
Canadian drinking water quality. 

4.2. WATER TESTING 
The District conducts biweekly sampling for bacteriological indicators, including E. coli and Coliform 
bacteria, at multiple locations across the distribution system. Test results consistently show that the water 
meets all quality standards and Operating Permit requirements. 

Based on information from QBHL Staff, the District samples the three wells once every three years with 
regards to chemical and physical indicators and results show to generally meet the guidelines, Previous 
test results have shown consistently high Manganese concentration in the wells that is beyond the MAC 
of 0.12 mg/l. Concentrations from well testing results (Waterline) in 2017 ranged from 0.10 to 0.13 mg/l. 

As a result, the water system is flushed 3 times a year in January, March and October to control the 
accumulation of manganese in the network. This allows the operator to lower the manganese 
concentration in the system to acceptable levels.   
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Table 11: Guidelines for Canadian Drinking Water Quality – Iron and Manganese 

Type 
Parameter 
(published, 
reaffirmed) 

MAC 
(mg/L) 

Other 
Value 
(mg/L) 

Common Sources of 
parameter in water Health Considerations 

Applying the 
Guideline / 
Comments 

I Iron (2024) None AO: ≤ 
0.01 

Naturally occurring 
(erosion and 
weathering of rocks 
and minerals and in 
groundwater due to 
geological 
processes); 
Released from iron-
based drinking water 
materials or as iron 
corrosion by-
products and in 
water treatment 
processes. Human 
activities such as 
mine drainage water. 
acid mine effluents 
and agricultural 
runoff. 

A guideline value is not 
necessary as health 
effects are not of concern 
at levels found in drinking 
water and at the level at 
which the AO is set. 

AO is for total 
iron and is based 
on minimizing the 
occurrence of 
discoloured water 
and to improve 
consumer 
confidence in 
drinking water 
quality. Removal 
of iron also 
improves the 
removal of 
manganese, 
reducing the 
health risk 
associated with 
this metal. 

I Manganese 
(2019) 0.12 AO: ≤ 

0.02 

Dissolution of 
naturally 
occurring minerals 
commonly found in 
soil 
and rock. Other 
sources 
include industrial 
discharge, mining 
activities 
and leaching from 
landfills. 

Health Basis of MAC: 
Effects on neurological 
development and 
behaviour; deficits in 
memory, attention, and 
motor skills. 
 
Other: 
Formula-fed infants 
(where water containing 
manganese at levels 
above 
the MAC is used to 
prepare formula) may be 
especially at risk. 

AO based on 
minimizing the 
occurrence of 
discoloured 
water, consumer 
complaints 
and staining of 
laundry. 

 
  



Our File: 2231-34517-01 | April 14, 2026 

QBHL – Water System Evaluation | Revision 2 
Qualicum Bay Horne Lake Waterworks District Page 19 

5. WATER DEMAND
The water demand for the District is based on well production summaries from the District SCADA system 
and the individual water meter reading manually obtained by the District operator. 

5.1. HISTORIAL WATER USE 
Water demand within the District has been assessed using data collected from two primary sources: well 
production records obtained through the District’s SCADA monitoring system and individual water meter 
readings manually recorded by the District operator. This data, assumed to be accurate as provided, offer 
a representation of current consumption patterns, support seasonal demand analysis, and form the basis 
for projecting future water requirements. 

5.1.1. Well Production Data 
Flows from the three wells are recorded daily and logged by the District SCADA system. Due to the 
incomplete meter data for 2024 and 2025, the reliable data from 2018 to 2023 were analyzed to evaluate 
existing water consumption patterns and seasonal demand trends. There was a significant amount of 
data missing from 2024 and 2025. We considered supplementing 2024 and 2025 data using missing 
months of data from the nearest available year; However, this had a negligible effect on the water system 
demand rates and deemed unreliable data. Refer to Figure 1.  

5.1.2. Water Meter (Consumption) Data 
Water meters are read and logged by the District operator on a quarterly basis for all available 
connections within the District. Based on the RDN zoning, the data was organized into the distinct groups 
of water users as follows: 

1. Agricultural
2. Commercial - General
3. Commercial – Resort and Recreation
4. Comprehensive Development Zone
5. Industrial
6. Residential
7. Qualicum First Nation

Some notable water users were identified and categorized separately from their designated land use 
category. The table below presents the adjusted individual meter readings, calibrated using well data, 
along with the relative water average usage from 2018 to 2023. The 2024 and 2025 data was incomplete 
and was not used for evaluation. Refer to Table 12. 
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Figure 1: Monthly Well Production Data 
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Table 12: Water Usage 

CATEGORY ADJUSTED WELL READING RELATIVE PERCENT USE 

Big Qualicum Hatchery 2,323 1.30% 

Qualicum First Nation 7,462 4.19% 

Island Scallop 2,410 1.35% 

We-Share Enterprises Ltd. 13,361 7.50% 

Agricultural 8,555 4.80% 

Industrial 2,474 1.39% 

Commercial – General 20,293 11.39% 

Commercial – Resorts and 
Recreation 19,552 10.97% 

Comprehensive Development 2,036 1.14% 

Residential 99,769 55.98% 

The water consumption is represented by the figure below: 

Figure 2: Consumption by Sector 

The data indicates that residential users account for the majority of water consumption within the District. 
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5.2. SYSTEM LOSSES 
The water system losses were determined by comparing meter readings taken at the wellhead and the lot 
services. 

Table 13: Water System Losses 

YEAR INDIVIDUAL METERS 
(m3) 

WELL READING 
(m3) 

LOSSES 
(m3) 

PERCENT LOSS 
(%) 

2019 119,423 167,640 48,217 29 

2020 118,239 167,304 49,066 29 

2021 153,331 196,882 43,551 22 

2022 131,114 226,796 95,683 42 

2023 134,046 132,559* - - 

Average from 2019 to 2022 30.5** 
*Well reading values are lower than recorded consumption data and therefore considered erroneous. 
**Percent loss average includes data from 2019 to 2022 only; data from 2023 is excluded due to noted 
inconsistencies, and 2024 and 2025 were excluded due to incomplete data. 

System losses are generally attributed to a combination of leakage, unmetered flow resulting from 
activities such as firefighting, system flushing, and operational or maintenance events.  

Based on discussions with QHLWB staff, the system requires more flushing than other similar water 
systems due to the high manganese content.  QBHL Staff is flushing 3 times a year (January, March and 
October) to remove manganese in the network.  There are 66 hydrants and standpipes in the network 
that are flushed on average for 9 minutes at approximately 200 gal/min. This amount to approximately 
118,800 gallons (540,000 Litres) each time the system is flushed for manganese removal. This results in 
a total loss contribution for annual flushing of 356,400 gallons (1,620,000 Litres), representing 3.25% on 
average of the total system water losses. 

However, data obtained from 2019 to 2022 suggest a higher level of apparent system loss than typically 
expected for a system of this scale. While some of the observed loss may be due to unmetered or 
inaccurately metered flows, the results warrant further review.  

A detailed water audit, verification of meter accuracy, and continued monitoring are recommended to 
better quantify true losses and confirm overall condition of the distribution network. 
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5.3. SYSTEM DEMAND RATES 
Using available data, the existing water system demand rates using data from 2019 to 2023 were 
calculated as follows: 

Table 14:: Water System Demand Rates 

DEMAND DESCRIPTION DEMAND RATE 
(L/s) 

DAILY DEMAND 
PER CA 

(L/ca/day) 
RATIO TO ADD 

Average Day 
Demand 

(ADD) 

Average rate of consumption 
in a given year. 6.20 510 1.0 

Maximum Day 
Demand 
(MDD) 

Consumption for the single 
highest demand day of the 

year. MDD provides an 
indicator of the required well 

supply rate. 

20.07 1,652 3.2 

Peak Hour 
Demand 

(PHD) 

Consumption for the single 
highest demand hour per 

year. PHD is used to identify 
reservoir requirements. 

24.79* 2,040* 4.0* 

*Calculated based on typical ratios to ADD for similar communities

Table 15 compares the District’s water demand rates with benchmark values from other municipal water 
systems across Vancouver Island and MMCD. 

Table 15: Comparison of Water System Demand Rates 

STANDARD ADD 
(L/ca/day) 

MDD 
(L/ca/day) 

PHD 
(L/ca/day) 

City of Nanaimo 455 1,135 1,820 

Capital Regional District 545 1,363 1,908 

MMCD 300 600 900 

Qualicum Bay Horne 
 Lake District 510 1,652 2,040 

City of Campbell River 400 2,100 3,000 

The demand rates for the District is within the range of similar jurisdictions. It is to be noted that the City of 
Campbell River requires new developments to have water meters, but single family residential and duplex 
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properties pay a flat rate meaning that in general the City does not meter individual service connections 
and communities without metered connections generally exhibit higher overall water use. 

5.4. GROWTH PROJECTIONS 

5.4.1. Existing Population 
The District’s serviced population is estimated at 1,050 residents, calculated using a total equivalent 584 
connections and an average household size of 1.81 persons. Population density estimates are derived 
from the 2021 Census statistics for both Qualicum Bay and Deep Bay / Bowser, as presented in the table 
below: 

Table 16:Population and Number of Dwellings 

AREA 

Qualicum Bay 
 
 

2021 Census Data 

Deep Bay / Bowser 
 
 

2021 Census Data 

Qualicum Bay Horne 
Lake Waterworks 

District 
 

Calculated 

Population 454 1864 1,050 

Total Private 
Dwellings 250 1038 584 

Population per 
Dwelling 1.82 1.80 1.81 

 

5.4.2. Projected Future Population 
Table 17 presents an estimate of recent population growth rates for Qualicum Bay and the Deep Bay / 
Bowser areas according to Statistic Canada’s Census. 

Table 17: Historical Population and Growth Rates 

AREA DESCRIPTION 
YEAR 

2006 2011 2016 2021 

QUALICUM BAY & 
DEEP BAY / BOWSER 

POPULATION 1882 1947 2167 2318 

GROWTH RATE  0.68% 2.16% 1.36% 

AVERAGE ANNUAL GROWTH RATE – 2006 TO 2021 2.11% 
 
According to the RDN’s Regional Growth Strategy titled “Shaping Our Future 2040” that has been 
adopted in 2024, there are two growth scenarios: a baseline scenario where growth is about 1.1% and a 
high growth scenario where the growth is about 1.7%.  
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This report assumes the growth rate of 2.11% per annum as this is more representative of the District. 
The maximum “build out” population is projected to be reached approximately 34 years from now, around 
the year 2059. Additional population growth and associated resource demands could occur through 
changes to zoning bylaws or boundary extensions. However, analysis of these potential changes and 
their impact on growth is beyond the scope of this projection.  

5.4.3. Projected Water Demands 
Table 18 outlines the forecasted domestic water demand for the next 20 years, calculated using 

Table 18: Projected Population and Water Demands 

Years 0 5 10 15 20 

Year 2025 2030 2035 2040 2045 

Population 1,050 1,165 1,293 1,435 1,592 

ADD 
L/s 6.20 6.83 7.64 8.45 9.38 

L/day 540,000.00 590,000.00 660,000.00 730,000.00 810,000.00 

MDD 
L/s 20.07 22.22 24.77 27.43 30.44 

L/day 1,730,000.00 1,920,000.00 2,140,000.00 2,370,000.00 2,630,000.00 

PHD 
L/s 24.79 27.55 30.56 33.91 37.62 

L/day 2,140,000.00 2,380,000.00 2,640,000.00 2,930,000.00 3,250,000.00 

5.4.4. Maximum Future Population 
The current zones within the District and the calculation of the “build-out” population based on the current 
zoning is as follows: 

Table 19 Maximum Future Population Estimate 

Description Zoning 
Area 

(ha) 

Min. Lot Size 
(ha) 

Max. 
Residential 
Dwellings 

Max. Future 
Population 

(at 1.81 
persons/dwelling) 

Agricultural 1 AG1D 141.70 2.2 
(residential) 64 116 

Commercial 1 C1.4M 17.15 0.16 
(retail) 107 193 

Commercial 1 C1.6K 0.46 0.16 
(retail) 3 5 
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Description Zoning 
Area 

(ha) 

Min. Lot Size 
(ha) 

Max. 
Residential 
Dwellings 

Max. Future 
Population 

(at 1.81 
persons/dwelling) 

Commercial 1 C1.6Z 1.50 0.16 
(retail) 9 16 

Horne Lake Road CDZ CD10Z 1.08 - 19 34 

Qualicum Bay Seniors 
Development CDZ CD11F 1.85 - 25 45 

Crown and Anchor 
CDZ CD12Z 1.67 - - - 

Commercial Resort 
and Recreation 1 

CRR1.2M / 
CRR1.3M 8.32 - 67 121 

Commercial Retail 
and Service 1 CRS1B 0.55 0.10 

(office) 5 9 

Commercial Retail 
and Service 1 CRS1M 0.39 0.10 

(office) 4 7 

Industrial 1 I1M 11.83 2.2 
(residential) 5 9 

Institutional 2 I2Z 8.22 0.10 
(office) 82 148 

Qualicum First Nation IRIR 78.04 - 25 45 

Medium Industry 1 MI1D 2.19 2.2 
(residential) 1 1 

Recreation RC1Z 3.16 0.10 
(office) 32 57 

Resource 
Management RM1A 0.05 0.10 

(office) 1 1 

Rural Residential 2 RR2B 0.60 8 3 5 

Rural Residential 2 RR2D 58.30 2.00 29 66 

Residential 1 RS1K 0.90 0.40 3 5 

Residential 1 RS1N 1.80 0.16 11 19 

Residential 2 RS2M 134.13 0.20 668 1206 

Residential 3 RS3M 4.35 0.20 21 37 

Residential 6 RSD 2.15 2.00 1 1 

TOTAL 2,146 persons 
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5.5. WATER STORAGE REQUIREMENTS 
Storage facilities are typically sized to provide fire, balancing and emergency storage; the Master 
Municipal Construction Documents (MMCD) directs that the total reservoir volume be calculated using the 
following formula: 

TOTAL STORAGE VOLUME = A + B + C 

Where, 

  A = Required Fire Storage                per Fire Underwriters Survey Guide 

  B =  Equalization Storage   25% of Maximum Day Demand 

  C = Emergency Storage   25% of A+B 

5.5.1. Domestic Water Demand – No Fire Flow 
Projected storage requirements for domestic water demand alone and excluding Fire Flow considerations 
are as follows: 

TOTAL STORAGE VOLUME = B + C; where C is 25% of B 

Table 20: Storage Requirements for Domestic Water Demands 

YEAR 
FIRE FLOW MDD TOTAL STORAGE VOLUME 

(Litres) (Litres) (Litres) 

2025 N/A 1,730,000.00  540,625.00 

2030 N/A 1,920,000.00  600,000.00 

2035 N/A 2,140,000.00  668,750.00 

2040 N/A 2,370,000.00 740,625.00 

2045 N/A 2,630,000.00 821,875.00 
 

Without Fire Flow considerations, the existing reservoirs, with a total maximum capacity of 1,000,000 
Litres, provide sufficient storage for the current MDD and emergency storage based on said MDD for now 
and 20 years in the future. 

5.5.2. Domestic Water Demand and Fire Flows for Single Residential Family  
Projected storage requirements for domestic flows plus fire protection for single family residential 
development is presented in the table below: 
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Table 21: Storage Requirements for Domestic Flows Plus Fire Protection for Single Family Residential 

YEAR FIRE FLOW MDD TOTAL STORAGE VOLUME 

2025 300,000.00 Litres 1,730,000.00 Litres 915,625.00 Litres 

2030 300,000.00 Litres 1,920,000.00 Litres 975,000.00 Litres 

2035 300,000.00 Litres 2,140,000.00 Litres *1,043,750.00 Litres

2040 300,000.00 Litres 2,370,000.00 Litres 1,115,625.00 Litres 

2045 300,000.00 Litres 2,630,000.00 Litres 1,196,875.00 Litres 
With fire flow considerations, the existing reservoirs currently accommodate present demands 
adequately. However, based on projected future storage volume requirements, these reservoirs would 
need to be upgraded before 2035 if fire flow demands are taken into consideration. 

5.6. WELL CAPACITY / DEMAND SUMMARY 
The 2020 Report assessed the sustainable yield of each well and the cumulative pumping capacity of the 
well field. The total well field capacity was estimated at approximately 1,209 m³/day (14 L/s), equivalent to 
the output of the most productive well. 

The report indicated that upgrades to the well pumps could increase total capacity by 5–15%, adding 
roughly 60–180 m³/day (up to 16.1 L/s) through variable-rate pumping. It also recommended establishing 
a well field performance monitoring program and conducting extended constant-rate tests if production 
exceeds 1,209 m³/day. 
The table below summarized the safe well yield compared to the current and future system demands: 

Table 22: Well Capacity vs. System Demand 

Safe Well Yield 
Simultaneous 

Existing 
System 
Demand 

MDD 

Future 
System 
Demand 

MDD 

Safe Well 
Yield vs. 

MDD 
Variance 

% Increase 
to Cover 
Existing 
 Deficit 

Safe Well 
Yield 
Vs. 

Future MDD 
Variance 

% Increase 
to cover 
Future 
Deficit 

14 L/s 20.1 L/s 30.4 L/s -6.1 L/s* 44% -16.4 L/s* 117% 

*Current and future variance may be reduced to 4 L/s (28%)  and 14.4 L/s (103%) respectively with pump upgrades.

Based on the analysis, the system currently experiences an MDD shortfall of 6.1 L/s, projected to 
increase to 16.4 L/s by 2045. The District currently relies on reservoir storage to “buffer” these shortfalls 
and manage peak demand periods. If both reservoirs were assumed to be full, buffering could last 
continuously for 45 hours under existing MDD and 17 hours under future MDD before the system supply 
would be relying on safe well yield only. It in unlikely that this would be necessary based on 
replenishment during low demand periods during a 24-hr period. For example, low demands during the 
night. 
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6. HYDRAULIC ASSESSMENT
6.1. WATER MODEL 
Analysis of the District’s water distribution system was performed using WaterCAD Version 24.00.03.22 
developed by Bentley. WaterCAD is a hydraulic and water quality modelling application designed to 
support development and analysis of water distribution systems by simulating the behaviour and 
performance of various water systems components – such as pipes, pumps, valves, tanks, and reservoirs 
– under different scenarios.

6.1.1. Existing Water Model 
The original WaterCAD model for the 2014 Report was developed by McElhanney. The model was later 
updated by McElhanney for the 2018 Report to reflect upgrades to the system done between 2014 and 
2018 including upgrades of watermain along Leon and Kenmuir Rd, and activation of the twin line from 
the reservoir to the crossing of Horne Lake Rd and the railway Right-of-Way (ROW). 

The base updates to the current 2025 model include: 
1. Addition of all hydrants along Kenmuir Rd to the model and update of all pipes along Leon Rd to

reflect all pipe changes;
2. The existing 200mm AC line along Horne Lake Rd from the railway ROW to the intersection of

Horne Lake Rd and Leon Rd, and along Leon Rd from the intersection of Horne Lake Rd and
Leon Rd to Huson Rd was replaced with 300 PVC main;

3. The update to the Qualicum First Nation connection at Fisheries Rd; and
4. The removal of the second QFN connection (looping) along Island Hwy W and north of the

Fisheries Rd connection.

The model was developed based on projects known to McElhanney. The model included the key 
elements of the water distribution system. The objective of the hydraulic modelling was to identify 
distribution system deficiencies based on pressure and flow criterion identified and to assess the long-
term water storage capacity. A summary of the model components and their descriptions is provided in 
Table 23. 
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Table 23: Water Model Components 

Water Model 
Component Description 

Conduits Conduits are watermains with defined diameters and roughness values 

Junctions 
Junctions are placed at changes in pipe sizes, material, tees, hydrant locations, 
and/or connections to other components. Junctions have defined elevations at 

ground surface. 

Reservoir Reservoirs represent the District’s source water. 

Demand Patterns 

A steady state simulation was used to represent a static snapshot of water consumption where 
demands are assumed to be constant over time. This demand applies fixed demands without 
temporal changes. This allows evaluation of the system’s hydraulic capacity and performance 

at a specific point in time under stable demand conditions. 

6.2. WATER SYSTEM ASSESSMENT 

6.2.1. Modelled Demands 
The updated water model was used to assess and run the system performance using the modelled 
demands in Table 24. 

Table 24: Existing and Projected Scenarios 

Scenario Description 

Existing Demand 

This represents the current baseline water demand in the system without any 
additional fire flow requirements. This reflects the typical daily consumption including 
residential, agricultural, commercial, industrial, and the Qualicum First Nation usage 

as it exists today. 

Future Demand 
(2045) 

This represents the projected water demand taking into account growth, 
development, and changes in population with the current land zoning. This reflects 

how the system demand could increase over time separately from fire flow 
considerations. 

Fire Flow* 
This scenario adds the required fire flow demand to the demand. It simulates the 

system’s ability to maintain pressure and flow under current demand conditions plus 
the additional demand from firefighting needs for the overall system 

*The Fire Flow applied to the system is only based on residential demands of 60l/s.
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6.3. CALIBRATION 
The existing water consumptions data derived from meter readings were adjusted to align with the overall 
usage indicated by well production records. Since fire flow testing data was not available from either the 
District or the Fire Department, no further calibration was performed on the dataset. 

It should be noted that even an uncalibrated model can still provide valuable insight into system behavior 
to support decision making. An uncalibrated model may not precisely reproduce observed conditions but 
does provide insight into areas of improvement.  
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7. DEMAND SCENARIOS
The model was utilized to evaluate system performance under various scenarios. Results were compared 
against previously established standards to assess capacity, reliability, and resilience. 

7.1. DEMAND SCENARIO 1 - EXISTING DEMAND BASED ON CURRENT PHD 
The results of the existing PHD, which is equal to 25 L/s, the analysis indicate that the residual pressures 
in the system are above the 300 kPa (43.5 psi) minimum. 

The system pressure ranges from 64 psi to 105 psi, which are all below the maximum allowable pressure 
of 123 psi. However, to protect the infrastructure and prolong its lifespan, it may be advisable to install 
PRVs beyond 75 psi. 

7.2. DEMAND SCENARIO 2 – FUTURE DEMAND (2045) BASED ON FUTURE PHD 
The projected PHD for the year 2045 is estimated at 3,250,000 L/day or 38 L/s, reflecting a 52% increase 
compared to current demand levels. This increase results in residual pressures that are above the 300 
kPa (43.5 psi) minimum. However, it can be noted that residual pressures range from 54 psi to 59 psi 
along Linx Rd in this scenario. 

The overall system pressure ranges from 54 psi to 103 psi, which are all below the maximum allowable 
pressure of 123 psi. However, to protect the infrastructure and prolong its lifespan, it is advisable to install 
PRVs beyond 75 psi. 

7.3. DEMAND SCENARIO 3 – FUTURE DEMAND (2045) BASED ON FUTURE MDD PLUS FIRE 
FLOW 

The analysis of the existing water system using the future water demand (2045) based on future MDD 
plus Fire Flow provided the following Fire Flow results: 

1. Main and all other connections south of the intersection of Island Hwy W and Kenmuir Rd (flows
ranging from 31 L/s to 54 L/s);

2. Areas along the watermain at Dunsmuir Rd (flows ranging from 50 L/s to 56 L/s);
3. Main and all other connections north of the intersection of Island Hwy W and Fisheries Rd (flows

ranging from 9 L/s to 52 L/s); and
4. The main along River Rd (QFN reserve) (flows ranging from 53 L/s to 57 L/s).

7.4. MODELLING SUMMARY 
The current system can maintain adequate pressure to meet the PHD under both existing and future 
(2045) conditions. However, additional improvements may be necessary if the District aims to provide fire 
flows exceeding 60 L/s to the water users. 
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8. PIPE NETWORK IMPROVEMENT SCENARIOS
8.1. IMPROVEMENT SCENARIO – WITHOUT FIRE PROTECTION 
As per Demand Scenarios 1 and 2, the pressures in the current water system are above the minimum 
pressure required. Any improvements should be prioritized based on the age and condition of the 
watermains, and the unlooped nature of the water network to ensure reliability and performance. 

8.1.1. Improvement Scenario A – AC Pipe Water Replacement 
The aim is to retain the existing network layout and replace the AC pipes with a minimum 200mm 
diameter PVC pipes or larger where necessary. The replacement can target critical portions of the main 
on a yearly basis to avoid large capital costs. Refer to Section 10 of this report for recommendations.  

8.1.2. Improvement Scenario B – Construction of new main along Bradshaw Rd and Goodyear Rd 
The south end of the system is currently serviced by a single 150mm diameter AC main that is 
approximately 1,112m in length. The small diameter and the length of this main makes it vulnerable to 
supply disruptions. 

This improvement scenario is to add a main along Bradshaw Rd and Goodyear Rd from Dunsmuir Rd to 
Island Hwy W at the Qualicum Landing connection. The installation of this new line would create a loop to 
service adjacent properties, provide redundancy and improve capacity to the south end of the District. 

Refer to Appendix E – Drawing 4 for Key Plan. 
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8.2. POTENTIAL IMPROVEMENT SCENARIOS – WITH RESIDENTIAL FIRE PROTECTION 
Several scenarios were developed to evaluate necessary improvements to the existing system to meet 
the future (2045) demand projections and minimum the residential fire flow (60 L/s): 

 FUTURE DEMAND (2045) BASED ON FUTURE MDD PLUS FIRE FLOW 

1. Potential Improvement Scenario 1 – Replacement of existing main south of the intersection of 
Island Hwy W and Kenmuir Rd  

2. Improvement Scenario 2 – Construction of new main along Berkshire Rd and Replacement of 
an existing segment along Marshall Rd 

3. Improvement Scenario 3 – Replacement of existing main north of the intersection of Island 
Hwy W and Kenmuir Rd 

4. Replacement of the existing 150mm diameter AC main along Highway 19A from Horne Lake 
Rd north to Charlton Dr with 250mm diameter PVC main. The total length of main 
replacement is 4,178m. 

5. Improvement Scenario 4 – Replacement of existing main along Cochrane Rd and Welch Rd 

6. Improvement Scenario 5 – Construction of new main along Bradshaw Rd and Goodyear Rd 

The listed potential improvement scenarios coincide with the AC replacement program, with pipe 
diameters adjusted where necessary to ensure adequate capacity to deliver the future MDD and 
minimum required residential fire flow of 60 L/s. This is not a requirement as per QBHLWD, however 
these scenarios are provided for information if the District wishes to provide residential fire flow directly 
from the network hydrants. McElhanney can provide additional details for the District’s considerations. 
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9. CONCLUSION
Key findings of this evaluation are based domestic demands only as the District does not provide Fire 
Flow as per the Letter’s Patent; these are summarized below: 

1. The District’s current population is estimated at 1,050 residents. The population growth over a 20-
year period based on the 2.11% growth rate equals to a total population of approximately 1,592
people. The ultimate buildout population within the District based on the current RDN OCP is
2,146 people; the buildout population will be reached by 2059 based on the same growth rate.

2. The current water demands are as follows:

a. Existing Average Day Demand = 6.20 L/s

b. Existing Maximum Day Demand = 20.07 L/s

c. Existing Peak Hour Demand = 24.79 L/s

3. The water demands over a 20-year period are as follows:

a. Future (2045) Average Day Demand = 9.38 L/s

b. Future (2045) Maximum Day Demand = 30.44 L/s

c. Future (2045) Peak Hour Demand = 37.62 L/s

4. The average daily water consumption is 510 litres per capita per day. This is in line with the 2018
Report. The consumption remains to be within the range of other similar jurisdictions.

5. Based on data that the District provided, the system losses are considerable at around 30.5%.
While some of these losses may be attributed to inconsistencies in data collection, the advanced
age of the AC watermain suggests that there’s leakage.

6. The source water is potable but shows high iron and manganese content; manganese is beyond
the Maximum Acceptable Concentration (MAC).

7. The District is currently relying on storage to manage or “buffer” the Maximum Day Demand
(MDD) and Peak Hour Demand (PHD).

8. Based on MMCD, the wells do not adequately meet the Maximum Day Demand and need
upgrading.

9. The current reservoirs have sufficient storage capacity for now and the projected Year 2045
population demand.
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10. The existing distribution system can deliver Peak Hour Flows with satisfactory system pressures
for both the current and the projected Year 2045 population. However, there are areas that are
beyond the maximum allowable pressures. However, the system appears to be operating
adequately and likely that each service has a private Pressure Reducing Valve (PRV) installed.

11. Majority of the pipe network consists of Asbestos Cement (AC) piping that are largely at the end
of  their typical service life, presenting increased risks of structural failure, water quality
degradation, and maintenance challenges.

12. The linear configuration of the water network makes it vulnerable to service disruptions – leaving
large sections of the system without water if a failure occurs.

13. The District currently lacks the mandated written emergency and contingency plans under
Section 10 of the Water Protection Act.
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10. RECOMMENDATIONS – DOMESTIC DEMANDS
The recommendations were developed to support continued efficiency, reliability, and sustainability of the 
system. These recommendations address both current operational needs and anticipated future 
demands, providing a framework for informed decision-making and strategic planning. Table 25 outlines 
the proposed actions and improvements along with its associated priority, time frame, and estimated cost. 

Table 25: Recommendation Details – No Fire Flow 

Project 
No. Asset Description Recommendation Time Frame Length 

(m) Cost 

1 Water Testing 

Updated water chemistry 
investigation to confirm 

compliance with Drinking Water 
Guidelines and to conform to the 

Operating Permit 

0 – 1 year N/A $25,000 

2 Emergency and 
Contingency Plan 

Written emergency response 
and contingency plan to be in 
compliance with Section 10 of 
Drinking Water Protection Act 

0 – 1 year N/A $15,000 

3 New Water Supply 
Well 

Well investigation and 
installation to meet existing and 

future MDD Demands 
10 – 30 years N/A $600,000 

4 Bulk Water Meter Installation of a bulk water meter 
at the reservoir 1 – 5 years N/A $250,000 

5 Water Leakage 
Testing 

Investigation to determine 
causes of high system leakage 

throughout the system 
1 – 5 years N/A $100,000 

6 AC Watermain 
Replacement Program 

Based on the findings of the 
water asset condition 

assessment, we recommend the 
District implement an AC 

replacement that will replace 
critical portions of the main on a 

yearly basis to avoid large 
capital costs 

1 – 30 years 11,194 $16,530,000 

6A 
Island Hwy W from 
Kenmuir Rd to Van 

Isle Rd 

Critical Part of the AC 
Watermain Replacement 

Program 
1 – 5 years 1,112 $1,660,000 

6B 
Island Hwy W from 

Kenmuir Rd to Horne 
Lake Rd 

Critical Part of the AC 
Watermain Replacement 

Program 
1 – 5 years 347 $520,000 
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Project 
No. Asset Description Recommendation Time Frame Length 

(m) Cost 

6C 
Island Hwy W from 
Horne Lake Rd to 

Crane Rd 

Critical Part of the AC 
Watermain Replacement 

Program 
1 – 5 years 1,277 $1,906,000 

6D 
Island Hwy W from 
Horne Lake Rd to 

Crane Rd 

Critical Part of the AC 
Watermain Replacement 

Program 
5 – 10 years 1,277 $1,907,000 

6E Cochrane Rd 
Critical Part of the AC 

Watermain Replacement 
Program 

5 – 10 years 684 $970,000 

6F 
Island Hwy W from 
Horne Lake Rd to 

Crane Rd 

Critical Part of the AC 
Watermain Replacement 

Program 
10 – 30 years 1,277 $1,907,000 

6G All Other AC Pipes All other remaining AC pipes 10 – 30 years 5,635 $7,660,000 

7 Water Treatment Plant Treatment plant to comply with 
Drinking Water Guidelines 10 – 30 years N/A $1,000,000 

8 
Bradshaw Rd / 
Goodyear Rd 
Watermain 

Installation of new watermain 
along Bradshaw Rd 10 – 30 years 1,827 $2,720,000 

TOTAL 1-8 $21,240,000 

Refer to Appendix E – Drawing 4 for Key Plan. 

The cost estimates include contingencies that align with standard practices for early-stage conceptual 
designs, where a general contingency of 30-50% is typically applied to reflect the limited level of project 
detail at this stage.  Additional contingencies may be included to address inflation and administrative risks 
associated with long-term financial planning. These Class D cost estimates rely on minimal or no site-
specific engineering detail and serve as a broad order of magnitude, using lump sum or unit costs from 
similar projects. 
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Table 26 provides a Cash Flow Chart for the recommended works. 

Table 26: Cash Flow Chart – Years 1-5, 5-10, 10-30 

Project 
No. Asset Description 1-5 5-10 10-30

1 Water Testing $25,000 

2 Emergency and Contingency Plan $15,000 

3 New Water Supply Well $600,000 

4 Bulk Water Meter $250,000 

5 Water Leakage Testing $100,000 

6 AC Watermain Replacement Program 

6A Island Hwy W from Kenmuir Rd to Van 
Isle Rd $1,660,000 

6B Island Hwy W from Kenmuir Rd to Horne 
Lake Rd $520,000 

6C Island Hwy W from Horne Lake Rd to 
Crane Rd $1,906,000 

6D Island Hwy W from Horne Lake Rd to 
Crane Rd $1,907,000 

6E Cochrane Rd $970,000 

6F Island Hwy W from Horne Lake Rd to 
Crane Rd $1,907,000 

6G All Other AC Pipes $7,660,000 

7 Water Treatment Plant $1,000,000 

8 Bradshaw Rd / Goodyear Rd Watermain $2,720,000 

Total $4,476,000 $2,877,000 $13,887,000 

Cost Per/Yr $895,200 $575,400 $694,350 

Refer to Appendix E – Drawing 4 for Key Plan. 
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11. CAPITAL EXPENDITURE PROGRAM 
The District’s capital expenditure initiatives primarily target infrastructure upgrade projects, including water 
treatment, water replacements, water storage, and wellfield capacity enhancements. 

11.1. FUNDING MECHANISMS 
The District’s capital expenditure funding framework aligns with the principles outlined in the Local 
Government Act, with resources allocated for two main project types: those servicing existing customer 
(Type “A”), and those serving future developments (Type “B”). 

11.1.1. Funding for Projects Serving Existing Customers (Type “A”) 
The District employs several financing methods for capital works benefitting current customers including: 

1. Renewal Reserve Fund 

a. This is a core funding mechanism, established formally by bylaws, where the District 
accumulates funds through operating surpluses, budgeted contributions, miscellaneous 
revenues, and asset sales. The parcel tax collected feeds into this fund to finance 
infrastructure renewal  

2. Short-Term Borrowing 

a. The Board retains authority to pass borrowing bylaws to finance unforeseen costs or 
interim capital financing, with borrowing secured by toll and tax powers. 

3. Long-Term Borrowing 

a. The board could adopt a loan authorization bylaw to long-term borrowing for capital 
assets. This bylaw must then be registered with the Inspector of Municipalities.  

11.1.2. Funding for Projects Serving Future Developments (Type “B”) 
The funding models that the District utilizes for future developments are as follows: 

1. Capital Expenditure Charges (CEC) 

a. The District maintains a CEC bylaw to collect fees from new connections. This fund 
supports capacity expansion projects not tied to individual developments, reflecting 
current water consumption patterns, updated construction cost estimates, and projected 
growth 

2. Subdivision Regulation Bylaw 
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a. The District reviews subdivision applications and requires developers to meet servicing 
standards, placing the full costs of on-property and adjacent highway infrastructure work 
on the landowner, ensuring existing users are not burdened by growth-related costs. 

3. Governance and Finance 

a. The District continually passes annual bylaws for taxation and tolls, and maintains 
separate accounts for reserves, renewal funds, and operating revenues to streamline 
management and transparency. 

4. Latecomer Charges 

a. Developers may be subject to Latecomer Charges where they must oversize 
infrastructure to accommodate future needs, with potential cost recoupment through a 
formal latecomer bylaw process.  

11.2. DISTRICT CEC COST ESTIMATE 
The table below summarizes the cost estimates, showing pro-rated allocation between the Type A 
(Serving Existing Customers) and Type B (Serving Future Developments) project types. 

Table 27: Cost Estimate Appropriation 

PROJECT 
NO. PROJECT DESCRIPTION 

TYPE “A” 
(SERVING EXISTING 

CUSTOMERS) 

TYPE “B” 
(SERVING FUTURE 

DEVELOPMENT) 

1 Water Testing $25,000  - 

2 Emergency and Contingency 
Plan $15,000 -  

3 New Water Supply Well  - $600,000 

4 Bulk Water Meter  $250,000 -  

5 Water Leakage Testing $100,000  - 

6 AC Watermain Replacement 
Program   - 

6A Island Hwy W from Kenmuir Rd 
to Van Isle Rd $1,660,000  

6B Island Hwy W from Kenmuir Rd 
to Horne Lake Rd $520,000  

6C Island Hwy W from Horne Lake 
Rd to Crane Rd $1,906,000  



Our File: 2231-34517-01 | April 14, 2026 

 
 

 

 
QBHL – Water System Evaluation | Revision 2 
Qualicum Bay Horne Lake Waterworks District 

 
Page 42 

 

PROJECT 
NO. PROJECT DESCRIPTION 

TYPE “A” 
(SERVING EXISTING 

CUSTOMERS) 

TYPE “B” 
(SERVING FUTURE 

DEVELOPMENT) 

6D Island Hwy W from Horne Lake 
Rd to Crane Rd $1,907,000  

6E Cochrane Rd $970,000  

6F Island Hwy W from Horne Lake 
Rd to Crane Rd $1,907,000  

6G All Other AC Pipes $7,660,000  

7 Water Treatment Plant $480,000 $520,000 

8 Bradshaw Rd /  Goodyear Rd 
Watermain  - $2,720,000 

TOTAL $17,400,000 $3,840,000 
 

Refer to Appendix E – Drawing 4 for Key Plan. 
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11.3. PROPOSED CEC 
The proposed Capital Expenditure Charges (CEC) have been tailored to correspond with each category 
of development as outlined in By-law No. 165, a copy of which is included in Appendix D.  

The existing CEC rate schedule is summarized in the table below: 

Table 28: Current CEC Rate Schedule 

Rate 
Code General Rate Schedule Basis of Assessment Charge 

PT1 Single-family, Residential Lot $8,718.88 

PT2 Secondary Suite  $4,359.44 

PT3 Multi-family Unit $8,718.88 

 Bare-Land Strata Development Unit $8,718.88 

 Trailer Pad / Space Built or Provided For $6,318.03 

 Cabins Unit $6,318.03 

PT4 Commercial Per Square Metre of Floor Space Min. $8,718.88 

PT7 Institutional Per Square Metre of Floor Space Min. $8,718.88 

 Industrial Per Square Metre of Floor Space Min. $8,718.88 
 

The calculation of new CEC fees is based on Type “B” considerations in Table 21 utilizing a 20 year 
timeline except for Project No. 5 that will be constructed under the subdivision bylaw requirements, a 
latecomers agreements, or a negotiated terms of boundary extension. 

Population projections applied to these models are as follows: 

20 YR    

Population 2025 = 1,050 people   

Population 2045 = 1,592 people   

Population Increase =     542 people   

 

The CECs were determined using the following calculations: 
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Total Project Costs for CECs = Total Type “B” Project - CEC Money Reserves  

 = $3,840,000 - $423,741.07 

 = $3,416,258.93 
 

20YR CEC Portion = Total CECs  

 = $3,416,258.93 / 542 people 

 = $6,303.06 
 

Total CEC per person = $6,303.06 per person 

Please note that the existing CEC reserve funds were applied in this calculation.  

Table 29: Proposed CEC Rate 

Rate 
Code General Rate Schedule Basis of 

Assessment 
Persons 
per Unit 

Proposed CEC 
Charge 

Increase 
from 

Current 
($) 

Increase 
from 

Current 
(%) 

PT1 Single-family, 
Residential Lot 2.0 $12,606.12 $3,887.24  45% 

PT2 Secondary Suite  1.5 $9,454.59 $5,095.15 117% 

PT3 Multi-family Unit 1.5 $9,454.59 $735.71 8% 

 Bare-Land Strata 
Development Unit 2.0 $12,606.12 $3,887.24 45% 

 Trailer 
Pad / Space 

Built or 
Provided For 

1.5 $9,454.59 $3,136.56 50% 

 Cabins Unit 1.5 $9,454.59 $3,136.56 50% 

PT4 Commercial 
Per Square 

Metre of 
Floor Space 

Min 2.0 Min. $12,606.12 $3,887.24 45% 

PT7 Institutional 
Per Square 

Metre of 
Floor Space 

Min 2.0 Min. $12,606.12 $3,887.24 45% 

 Industrial 
Per Square 

Metre of 
Floor Space 

Min 2.0 Min. $12,606.12 $3,887.24 45% 
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12. CLOSURE 
We thank the Qualicum Bay Horne Lake Waterworks District for the opportunity to conduct this evaluation 
of the District’s water system. This report reflects our commitment to ensuring the safety, reliability, and 
sustainability of community’s water supply. We look forward to continued collaboration to address any 
recommendations and support future initiatives that enhance the water supply quality and system 
performance. 

If you have any further inquiries, please do not hesitate to contact us at your earliest convenience. 

Sincerely, 

 
McElhanney Ltd 
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Statement of Limitations  

Use of this Report. This report was prepared by McElhanney Ltd. ("McElhanney") for the particular 

design objective, development and purpose (the “Project”) described in this report and for the exclusive 

use of the client identified in this report (the “Client”). The data, interpretations and recommendations 

pertain to the Project and are not applicable to any other project and this report may not be reproduced, 

used or relied upon, in whole or in part, by a party other than the Client, without the prior written consent 

of McElhanney. The Client may provide copies of this report to its affiliates, contractors, subcontractors 

and regulatory authorities for use in relation to and in connection with the Project provided that any 

reliance, unauthorized use, and/or decisions made based on the information contained within this report 

are at the sole risk of such parties. McElhanney will not be responsible for the use of this report on 

projects other than the Project, where this report or the contents hereof have been modified without 

McElhanney’s consent, to the extent that the content is in the nature of an opinion, and if the report is 

preliminary or draft. This is a technical report and is not a legal representation or interpretation of laws, 

rules, regulations, or policies of governmental agencies.  

Standard of Care and Disclaimer of Warranties. This report was prepared with the degree of care, skill, 

and diligence as would reasonably be expected from a qualified member of the same profession, 

providing a similar report for similar projects, and under similar circumstances, and in accordance with 

generally accepted engineering and scientific judgments, principles and practices. McElhanney expressly 

disclaims any and all warranties in connection with this report.  

Information from Client and Third Parties. McElhanney has relied in good faith on information provided 

by the Client and third parties noted in this report and has assumed such information to be accurate, 

complete, reliable, non-fringing, and fit for the intended purpose without independent verification. 

McElhanney accepts no responsibility for any deficiency, misstatements or inaccuracy contained in this 

report as a result of omissions or errors in information provided by third parties or for omissions, 

misstatements or fraudulent acts of persons interviewed.  

Effect of Changes. All evaluations and conclusions stated in this report are based on facts, observations, 

site-specific details, legislation and regulations as they existed at the time of the assessment and report 

preparation. Some conditions are subject to change over time and the Client recognizes that the passage 

of time, natural occurrences, and direct or indirect human intervention may substantially alter such 

evaluations and conclusions. McElhanney should be requested to re-evaluate the conclusions of this 

report and to provide amendments as required prior to any reliance upon the information presented 

herein upon any of the following events:  a) any changes (or possible changes) as to the purpose, or 

development plans upon which this report was based, b) any changes to applicable laws subsequent to 

the issuance of the report, or c) new information is discovered in the future. 

Independent Judgments. McElhanney will not be responsible for the independent conclusions, 

interpretations, interpolations and/or decisions of the Client, or others, who may come into possession of 

this report, or any part thereof. This restriction of liability includes decisions made to purchase, finance or 

sell land or with respect to public offerings for the sale of securities.  
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APPENDIX B  

District Letters Patent



• 1475. 

Approved and ordered this 7th 
	

day of 
	

1:ay 	 , A.D. 1968. 

At the Executive Council Chamber, Victoria, 	 Lieutenant-Governor. 

PRESENT: 

The Honourable 
Mr. Bennett 
Mr. Williston 
Mr. Blank 
Mr. Bonner 
Mr. Peterson 
Mr. Campbell 
Mr. Chan+.  
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 

44:\ Mr. 

in the Chair. 

Ap740/6  23300;446/70)%41g415. '7/12/F3  

THAT a petition has been presented by a number of owners 	08/90 of land at or near Qualicum Bay praying that the tract of land 
hereinafter mentioned and the owners of land in the said tract 
be incorporated into an improvement district. 

THAT the petitioners have complied with the requirements 
of the Water Act relative to such petitions. 

THAT it appears in the public interest to grant the prayer 
of the said petitioners. 
AND TO RECOMMEND: 

THAT in accord with Section 53 of the Water Act, being 
Chapter 405 of the Revised Statutes of British Columbia, 1960, 
Letters Patent, in the terms of the Letters Patent herewith, be 
issued incorporating the tract of land therein described and the 
owners of land in the said tract into an improvement district 
under the name "Qualicum Bay-Horne Lake Waterworks District" and 
with the rights, powers, privileges and obligations conferred 
and imposed on improvement districts under the said Act except 
as otherwise specified in the said Letters 

a 	
P tent. 

-7 
DATED this 	 day of 	 A.D./1Z/,-ti 	1968. 

4, &," 
Minister of _.ands, Forests, and Water Resources. 

e(Z4 
APPROVED this 	 day of 	 A.D. 1968. ("(e4/ 

Presiding Member of the Executive Council. 

To His Hotfour 

The Lieutenant-Governor in Council: 

The undersigned has the honour to report: 



Lieutenant-Governor 

CANADA 

PROVINCE OF BRITISH COLUMBIA 

ELIZABETH the SECOND, by the Grace of God, of the United Kingdom, 

Canada and Her other Realms and Territories, QUEEN, Head of 

the Commonwealth, Defender of the Faith. 

To all to whom these presents shall come - GREETING. 

( 	L 
hinist r of Lands, Forests, and 

Water Resources. 

WHEREAS by section 53 of the 

"Water Act" it is provided 

that the Lieutenant-Governor 

in Council may incorporate a 

tract of land and the owners thereof into an improvement district: 

And whereas the Lieutenant-Governor in Council has by Order 

in Council made pursuant to the said Act, been pleased to order 

that the tract of land hereinafter described and the owners 

thereof be incorporated into an improvement district under the 

said Act, and has made further provision to the tenor and effect 

hereinafter appearing: 

Now know ye that by these presents We do hereby order and 

proclaim:- 

1. The tract of land within Newcastle Land District and Victoria 

Land Registration District more particularly described as: 

Lot 50 of Lot 31, Plan 1967; 

Lot 2 of Lot 16, Plan 2164 except Plans 10527 and 14687; 

Lots 1 to 6 inclusive of Lot 16, Plan 10527; 

Lots 1, 2 and 3 of Lot 16, Plan 14687; 



2 

Lots 1 to 4 inclusive of Lot 16, Plan 15105; 

Lot A of Lot 16, Plan 14715; 

Lot 1 of Lot 16, Plan 12755; 

That part of Lot 16 as shown on Plan 885R  except Plans 12186 and 12759; 

Lots 1, 2 and 3 of Lot 16, Plan 12186; 

Lots A, B and C of Lot 16, Plan 12739; 

Lots 1 to 6 inclusive of Lot 16, Plan 13336; 

Lot A of LA 16, Plan 11433; 

Lots 1 to 25 inclusive of Lot 16, Plan 13312; 

Lot A of Lot 16, Plan 13467; 

Lots 19, 20, 21 and 22; 

Lot 33 except Lot 9, Plan 2459; 

Qualicum Indian Reserve. 

Together with all adjacent road allowances. 

Except thereout the Esquimalt and Nanaimo Railway right of way. 

And all subdivisions thereof and all owners of land therein are 

incorporated into an improvement district under the "Water Act" 

and subject to the provisions thereof and to the conditions here- 

inafter contained. 

2. The improvement district shall be known as "Qualicum Bay-Horne 

Lake Waterworks District". 

3. The objects of the improvement district shall be the acquisi-

tion, maintenance, and operation of works for waterworks purpose 

and all matters incidental thereto. 

4. There shall be five Trustees of the improvement district. 

5. The persons qualified to vote at the first election of Trustees 

shall be Canadian citizens who are twenty-one years of age or older 

and are entitled to be registered as voters under the "Provincial 

Elections Act" and are owners of land in the tract of land 

hereinbefore described, and the persons qualified to be candidates 

at the election shall be the persons qualified as aforesaid to 

vote and their wive:; and husbands. 



- 3 - 

6. Mr. Walter Joseph Morton, R. A. 1, qualicum, B. C., shall be 

Returning Officer for the first election of Trustees. He shall 

call a general meeting of the persons who are qualified as afore-

said to vote and shall, at least fourteen days before the date of 

the meeting post at three conspicuous places within the area 

hereinbefore described and publish in a newspaper circulating 

in the said area a notice signed by him givin,_; the date, time, 

and place of holding the meeting. The Returning Officer shall 

be chairman of the meeting, and subject to the provisions of 

clause 5 shall have power to determine whether or not any person 

who desires to vote is qualified to do so. He shall have power 

to determine the procedure to be followed at the meeting and the 

method of taking the votes. Each qualified voter shall be entitled 

to cast one vote for each of five candidates. The Returning 

Officer shall declare the result of the election and shall notify 

the Comptroller of Water Rights of the said result. 

7. The candidate elected as Trustee for whom the greatest number 

of votes is cast at the general meeting called pursuant to clause 6 

hereof shall hold office until the annual general meeting of 1971, 

the candidates elected for whom the second and third greatest 

numbers of votes are cast shall hold office until the annual 

general meeting of 1970, and the candidates elected for whom the 

fourth and fifth greatest numbers of votes are cast shall hold 

office until the annual general meeting of 1969, but should there 

be nominated no more than five candidates for the office of 

Trustee, or should any two or more candidates receive an equal 

number of votes, then the Returning Officer shall have power to 

and shall declare which of the candidates are elected and which 

shall hold office until the next, the second, and the third 

succeeding annual general meetings respectively. 

8. All subsequent elections of Trustees shall be held at the 

annual general meetings of the improvement district, and it shall 

be the duty of the Trustees to call a general meeting to be held 

between January 1st and May 1st in each year for the following 

purposes:- 



- q - 

(a) To receive from the Trustees a report on the condition of 

the works and a statement of the financial condition of 

the improvement district: 

(b) To discuss with the Trustees any matter relating to the 

works or finances of the improvement district: 

(c) To fix the remuneration of the Trustees for the ensuing 

year: 

(d) To elect a Trustee or Trustees to succeed those whose 

terms of office expire coincident with the holding of 

such annual general meeting, and to elect a Trustee or 

Trustees to fill any other vacancy or vacancies that has 

or have occurred or is or are about to occur among the 

Trustees. 

(e) To choose the auditor for the ensuing year. 

A special general meeting may be called by the Trustees at 

any time for the purpose of electing a Trustee or Trustees to 

fill any vacancy or vacancies among the Trustees, or for the 

purpose of discussing with the owners any matter or matters which 

in the opinion of the Trustees should be brought up at a general 

meeting. 

At least fourteen days' notice of every general meeting shall 

be given by notices posted at three conspicuous places within the 

district and published in a newspaper circulating in the district. 

The secretary shall enter in a book provided by the Trustees 

for this purpose minutes of all matters brought before the meeting 

and the action taken thereon. At any general meeting every person 

shall be qualified to vote who is a Canadian citizen and is twenty-

one years old or older and is an owner of land in the improvement 

district, or the authorized agent of any board or corporation that 

is an owner of such land, or legal representative of any owner of 

such land who has died, become insolvent or insane, and is entitled 

to be registered as a voter under the "Provincial Elections Act". 



Every person qualified as aforesaid to vote and the wife or hus-

band of any such person shall be qualified to be a candidate 

for Trustee of the improvement cif-strict. In the event of the 

right of any person to vote at any general meeting being challenged, 

the chairman shall have authority to determine whether or not such 

person is entitled to vote, and the chairman may require such 

person to make and file with him a statutory declaration showing 

that the declarant is qualified as aforesaid to vote at such 

general meeting. Forthwith after the holding of a general meeting 

the Trustees shall file with the Comptroller of Water Rights a 

true copy of the minutes of such meeting and copies of all auditor's 

reports and financial statements presented or discussed at the 

meeting. 

9. 	All words and phrases given special meaning in section 2 of the 

"Water Act" shall, where used herein, be ascribed the meaning given 

them in the said section, unless the context otherwise requires. 

IN TESTIMONY WHEREOF, We have caused these Our Letters to be made 

Patent and the Great Seal of Our said Province to be hereunto 

affixed. 

WITNESS, Major-General the Honourable GEORGE RANDOLPH PEARKES, V.C., 

P.C., C.C., C.B., D.S.O., M.C., C.D., Lieutenant-Governor of 

Our said Province, in Our City of Victoria, this seventh 

day of 	May 	, in the year of our Lord one thousand 

nine hundred and sixty-eight and in the seventeenth year of 

Our Reign. 

By Command: 

Provincia ecretary 
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APPENDIX C  

LGA Ministerial Order No. M04



PROVINCE OF BRITISH COLUMBIA 

Date  Minister of Municipal Affairs and Housing   

(This part is for administrative purposes only and is not part of the Order.) 

Authority under which Order is made: 

Act and section: Local Government Act, R.S.B.C. 2015, c. 1, s. 679 

 Other: Improvement District Letters Patent Amendment Regulation, OIC 050/2010 

   
page 1 of 1 

 
ORDER OF THE MINISTER OF 

MUNICIPAL AFFAIRS AND HOUSING 

Local Government Act 

Ministerial Order No. 

I, Selina Robinson, Minister of Municipal Affairs and Housing, order that the Letters Patent issued May 
7, 1968 (the “Letters Patent”) for the Qualicum Bay–Horne Lake Waterworks District be amended as follows: 
 
1. The area of the Qualicum Bay–Horne Lake Waterworks District is altered to include the land shaded and 

described as the extension area in the attached map titled “Schedule 1 to the Letters Patent of the Qualicum 
Bay–Horne Lake Waterworks District.” 

 
2. All previous boundaries of the Qualicum Bay-Horne Lake Waterworks District set out in Letters Patent are 

repealed. 
 

3.  Section 1 of the Letters Patent of the Qualicum Bay–Horne Lake Waterworks District is amended by striking 
out everything before “and all owners of land therein…” and replacing it with the following: 
 

The tract of land consisting of 501.13 hectares shown outlined on the map, being Map Reference Number 
216.1, dated November 22, 2017, attached as Schedule 1 to these Letters Patent, 
 

4.  By adding as Schedule 1 to the Letters Patent the attached map titled “Schedule 1 to the Letters Patent of the 
Qualicum Bay–Horne Lake Waterworks District” cited as Map Reference Number 216.1, dated November 
22, 2017. 

February 8, 2018
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APPENDIX D  

Bylaw No. 165 – Capital Expenditure Charges (Water Facilities) 

  



 
 

QUALICUM BAY – HORNE LAKE WATERWORKS DISTRICT 
 

BYLAW NO. 165 
             

 
A bylaw to fix a charge for capital expenditures on parcels of land and to provide for the time 
and manner of payment. 
 
WHEREAS pursuant to Section 698(1)(e) of the Local Government Act the Trustees may, by 
bylaw, fix capital expenditure charges under the terms and conditions as set out in the bylaw; 
 
AND WHEREAS the capital expenditure charges may be established for the purpose of 
providing funds to the District to pay the capital cost of providing, constructing, altering, 
maintaining, repairing or expanding water facilities in order to service directly or indirectly the 
development in respect to which the charges are fixed; 
 
AND WHEREAS in the opinion of the Trustees the charges established by this bylaw are related 
to capital costs attributable to projects identified in the capital expenditure program of the 
District. 
 
The Trustees of the Qualicum Bay Horne Lake Waterworks District ENACT AS FOLLOWS: 
 

1. In addition to other charges applicable under other bylaws of the District, every person 
who develops land must pay the applicable capital expenditure charge as set out in 
Schedule “A” attached to and forming part of this bylaw. 

 
2.  Every person who obtains: 

a) approval of subdivision of a parcel of land under the Land Title Act  or the Strata 

Property Act; or, 
b) approval of application for service 

   
will pay at the time of the approval of the subdivision or the approval of the application for  
service, as the case may be, to the Qualicum Bay Horne Lake Waterworks District the applicable 
capital expenditure charges as set out in Schedule “A” attached to and forming part of this 
bylaw. 
 

3. A capital expenditure charge is not payable where: 
a. the development does not impose new capital cost burdens on the improvement 

district; or  
b. a capital expenditure charge has previously been paid for the same development, 

unless as a result of further development new capital cost burdens will be imposed 
on the improvement district. 
 
 
  



Capital Expenditure Charge 
Bylaw No. 165- 2018 
 

4. In fixing capital expenditure charges by this bylaw, the Trustees have taken into 
consideration future land use patterns and development and the phasing of works and 
services and whether the charges: 

a. are excessive in relation to the capital cost of prevailing standards of service in the 
District; or, 

b. will deter development in the District; or, 
c. will discourage the provision of reasonably priced serviced land in the District. 

  
5. All sums of money collected under this bylaw must be deposited in a special reserve fund 

separate from all other funds of the District.  The District must use money deposited in the 
reserve fund  plus all interest or earnings thereon for the purposes for which it was 
deposited, namely  to: 

a. pay the capital costs of providing, constructing, altering or expanding water 
facilities included in the capital expenditure program on which the charge was 
based, in order to serve directly or indirectly, the development in respect to which 
the charge was collected; or, 

b. pay principle and interest on a debt incurred by the District as a result of an 
expenditure referred to in section 5 (a). 

 
6. Monies must be disbursed by bylaw passed by the Trustees.  

 
7. Bylaw No. 151, the “Capital Expenditure Charge (Water) Bylaw 2014”, is hereby 

repealed. 
 

8. This bylaw may be cited as the “Comprehensive Capital Expenditure Charge (Water) 
Bylaw 2018”. 

 
INTRODUCED and given first reading by the Trustees on the 9th day of October, 2018. 
 
RECONSIDERED and finally passed by the Trustees on the 9th day of October, 2018 
 
            
       Chairman, Board of Trustees 
 
  
            
       Officer 
 
I hereby certify that this is a true copy of Bylaw No. 165. 
  
        
 

 
 
 
 



Capital Expenditure Charge 
Bylaw No. 165- 2018 
 

 
SCHEDULE “A” 

 
BYLAW NO. 165 

 
CAPITAL EXPENDITURE CHARGES (WATER FACILITIES) 

 
 

Land Use Basis of Assessment Charge 
 
 
A. Residential 
 
1) Single-family   Per Lot being created    $   8,718.88 
 
2) Multi-family   Per unit to be constructed   $   8,718.88 

 
3) Secondary Suite         $   4,359.44 
 
4) Bare-Land Strata Development Per dwelling unit     $   8,718.88 
 
5) Trailer    Per pad or space built or provided for  $   6,318.03 

 
6) Cabins    Per unit to be constructed   $   6,318.03  

 
 

B. Commercial   Per square meter of floor space created      $20.00 

       Minimum Charge of  $  8,718.88 

 
C. Institutional   Per square meter of floor space created      $20.00 

        Minimum Charge of  $  8,718.88 

 
D. Industrial   Per square meter of floor space created      $20.00 

       Minimum charge of  $  8,718.88 
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APPENDIX E  

System Drawings 

 



STRAIT OF GEORGIA

STRAIT OF GEORGIA

QUALICUM
FIRST

NATIONSTRAIT OF GEORGIA

QUALICUM BAY HORNE LAKE WATERWORKS DISTRICT
NETWORK PLAN

D
ec

em
be

r 
04

, 2
02

5 
, 1

1:
51

:5
9

Fi
le

na
m

e:
X

:\2
23

1\
P

ro
je

ct
s\

22
31

34
51

70
1 

Q
B

H
L 

- W
at

er
 S

ys
te

m
 M

od
el

 a
nd

 E
va

lu
at

io
n\

07
_D

R
A

W
IN

G
S

\0
2_

S
ke

tc
he

s\
34

50
3-

1 
W

A
LL

 M
A

P
 U

P
D

A
TE

D
 2

02
5 

S
E

P
T.

dw
g

P
lo

tte
d:

BOWSER
WATERWORKS

DISTRICT

 2025 WATER SYSTEM
NETWORK PLAN

DRAWING No. 1
THIS DRAWING AND DESIGN IS THE PROPERTY OF McELHANNEY AND SHALL NOT BE USED, REUSED
OR REPRODUCED WITHOUT THE CONSENT OF McELHANNEY.  McELHANNEY WILL NOT BE HELD
RESPONSIBLE FOR THE IMPROPER OR UNAUTHORIZED USE OF THIS DRAWING AND DESIGN.

THIS DRAWING AND DESIGN HAS BEEN PREPARED FOR THE CLIENT IDENTIFIED, TO MEET THE
STANDARDS AND REQUIREMENTS OF THE APPLICABLE PUBLIC AGENCIES AT THE TIME OF
PREPARATION.  McELHANNEY, ITS EMPLOYEES, SUBCONSULTANTS AND AGENTS WILL NOT BE
LIABLE FOR ANY LOSSES OR OTHER CONSEQUENCES RESULTING FROM THE USE OR RELIANCE
UPON, OR ANY CHANGES MADE TO, THIS DRAWING, BY ANY THIRD PARTY, INCLUDING
CONTRACTORS, SUPPLIERS, CONSULTANTS AND STAKEHOLDERS, OR THEIR EMPLOYEES OR
AGENTS, WITHOUT McELHANNEY'S PRIOR WRITTEN CONSENT.

INFORMATION ON EXISTING UNDERGROUND FACILITIES MAY NOT BE COMPLETE OR ACCURATE.
McELHANNEY, ITS EMPLOYEES AND DIRECTORS ARE NOT RESPONSIBLE NOR LIABLE FOR THE
LOCATION OF ANY UNDERGROUND CONDUITS, PIPES, CABLES OR OTHER FACILITIES WHETHER
SHOWN OR OMITTED FROM THIS PLAN.  PRIOR TO CONSTRUCTION CONTRACTOR SHALL EXPOSE
LOCATIONS OF ALL EXISTING FACILITIES BY HAND DIGGING OR HYDROVAC AND ADVISE THE
ENGINEER OF POTENTIAL CONFLICTS.
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DRAWING No. 2
THIS DRAWING AND DESIGN IS THE PROPERTY OF McELHANNEY AND SHALL NOT BE USED, REUSED
OR REPRODUCED WITHOUT THE CONSENT OF McELHANNEY.  McELHANNEY WILL NOT BE HELD
RESPONSIBLE FOR THE IMPROPER OR UNAUTHORIZED USE OF THIS DRAWING AND DESIGN.

THIS DRAWING AND DESIGN HAS BEEN PREPARED FOR THE CLIENT IDENTIFIED, TO MEET THE
STANDARDS AND REQUIREMENTS OF THE APPLICABLE PUBLIC AGENCIES AT THE TIME OF
PREPARATION.  McELHANNEY, ITS EMPLOYEES, SUBCONSULTANTS AND AGENTS WILL NOT BE
LIABLE FOR ANY LOSSES OR OTHER CONSEQUENCES RESULTING FROM THE USE OR RELIANCE
UPON, OR ANY CHANGES MADE TO, THIS DRAWING, BY ANY THIRD PARTY, INCLUDING
CONTRACTORS, SUPPLIERS, CONSULTANTS AND STAKEHOLDERS, OR THEIR EMPLOYEES OR
AGENTS, WITHOUT McELHANNEY'S PRIOR WRITTEN CONSENT.

INFORMATION ON EXISTING UNDERGROUND FACILITIES MAY NOT BE COMPLETE OR ACCURATE.
McELHANNEY, ITS EMPLOYEES AND DIRECTORS ARE NOT RESPONSIBLE NOR LIABLE FOR THE
LOCATION OF ANY UNDERGROUND CONDUITS, PIPES, CABLES OR OTHER FACILITIES WHETHER
SHOWN OR OMITTED FROM THIS PLAN.  PRIOR TO CONSTRUCTION CONTRACTOR SHALL EXPOSE
LOCATIONS OF ALL EXISTING FACILITIES BY HAND DIGGING OR HYDROVAC AND ADVISE THE
ENGINEER OF POTENTIAL CONFLICTS.
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DRAWING No. 3
THIS DRAWING AND DESIGN IS THE PROPERTY OF McELHANNEY AND SHALL NOT BE USED, REUSED
OR REPRODUCED WITHOUT THE CONSENT OF McELHANNEY.  McELHANNEY WILL NOT BE HELD
RESPONSIBLE FOR THE IMPROPER OR UNAUTHORIZED USE OF THIS DRAWING AND DESIGN.

THIS DRAWING AND DESIGN HAS BEEN PREPARED FOR THE CLIENT IDENTIFIED, TO MEET THE
STANDARDS AND REQUIREMENTS OF THE APPLICABLE PUBLIC AGENCIES AT THE TIME OF
PREPARATION.  McELHANNEY, ITS EMPLOYEES, SUBCONSULTANTS AND AGENTS WILL NOT BE
LIABLE FOR ANY LOSSES OR OTHER CONSEQUENCES RESULTING FROM THE USE OR RELIANCE
UPON, OR ANY CHANGES MADE TO, THIS DRAWING, BY ANY THIRD PARTY, INCLUDING
CONTRACTORS, SUPPLIERS, CONSULTANTS AND STAKEHOLDERS, OR THEIR EMPLOYEES OR
AGENTS, WITHOUT McELHANNEY'S PRIOR WRITTEN CONSENT.

INFORMATION ON EXISTING UNDERGROUND FACILITIES MAY NOT BE COMPLETE OR ACCURATE.
McELHANNEY, ITS EMPLOYEES AND DIRECTORS ARE NOT RESPONSIBLE NOR LIABLE FOR THE
LOCATION OF ANY UNDERGROUND CONDUITS, PIPES, CABLES OR OTHER FACILITIES WHETHER
SHOWN OR OMITTED FROM THIS PLAN.  PRIOR TO CONSTRUCTION CONTRACTOR SHALL EXPOSE
LOCATIONS OF ALL EXISTING FACILITIES BY HAND DIGGING OR HYDROVAC AND ADVISE THE
ENGINEER OF POTENTIAL CONFLICTS.
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DRAWING No. 4
THIS DRAWING AND DESIGN IS THE PROPERTY OF McELHANNEY AND SHALL NOT BE USED, REUSED
OR REPRODUCED WITHOUT THE CONSENT OF McELHANNEY.  McELHANNEY WILL NOT BE HELD
RESPONSIBLE FOR THE IMPROPER OR UNAUTHORIZED USE OF THIS DRAWING AND DESIGN.

THIS DRAWING AND DESIGN HAS BEEN PREPARED FOR THE CLIENT IDENTIFIED, TO MEET THE
STANDARDS AND REQUIREMENTS OF THE APPLICABLE PUBLIC AGENCIES AT THE TIME OF
PREPARATION.  McELHANNEY, ITS EMPLOYEES, SUBCONSULTANTS AND AGENTS WILL NOT BE
LIABLE FOR ANY LOSSES OR OTHER CONSEQUENCES RESULTING FROM THE USE OR RELIANCE
UPON, OR ANY CHANGES MADE TO, THIS DRAWING, BY ANY THIRD PARTY, INCLUDING
CONTRACTORS, SUPPLIERS, CONSULTANTS AND STAKEHOLDERS, OR THEIR EMPLOYEES OR
AGENTS, WITHOUT McELHANNEY'S PRIOR WRITTEN CONSENT.

INFORMATION ON EXISTING UNDERGROUND FACILITIES MAY NOT BE COMPLETE OR ACCURATE.
McELHANNEY, ITS EMPLOYEES AND DIRECTORS ARE NOT RESPONSIBLE NOR LIABLE FOR THE
LOCATION OF ANY UNDERGROUND CONDUITS, PIPES, CABLES OR OTHER FACILITIES WHETHER
SHOWN OR OMITTED FROM THIS PLAN.  PRIOR TO CONSTRUCTION CONTRACTOR SHALL EXPOSE
LOCATIONS OF ALL EXISTING FACILITIES BY HAND DIGGING OR HYDROVAC AND ADVISE THE
ENGINEER OF POTENTIAL CONFLICTS.
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Statement of Limitations  
Use of this Report. This report was prepared by McElhanney Ltd. ("McElhanney") for the particular 
design objective, development and purpose (the “Project”) described in this report and for the exclusive 
use of the client identified in this report (the “Client”). The data, interpretations and recommendations 
pertain to the Project and are not applicable to any other project and this report may not be reproduced, 
used or relied upon, in whole or in part, by a party other than the Client, without the prior written consent 
of McElhanney. The Client may provide copies of this report to its affiliates, contractors, subcontractors 
and regulatory authorities for use in relation to and in connection with the Project provided that any 
reliance, unauthorized use, and/or decisions made based on the information contained within this report 
are at the sole risk of such parties. McElhanney will not be responsible for the use of this report on 
projects other than the Project, where this report or the contents hereof have been modified without 
McElhanney’s consent, to the extent that the content is in the nature of an opinion, and if the report is 
preliminary or draft. This is a technical report and is not a legal representation or interpretation of laws, 
rules, regulations, or policies of governmental agencies.  

Standard of Care and Disclaimer of Warranties. This report was prepared with the degree of care, skill, 
and diligence as would reasonably be expected from a qualified member of the same profession, 
providing a similar report for similar projects, and under similar circumstances, and in accordance with 
generally accepted engineering and scientific judgments, principles and practices. McElhanney expressly 
disclaims any and all warranties in connection with this report.  

Information from Client and Third Parties. McElhanney has relied in good faith on information provided 
by the Client and third parties noted in this report and has assumed such information to be accurate, 
complete, reliable, non-fringing, and fit for the intended purpose without independent verification. 
McElhanney accepts no responsibility for any deficiency, misstatements or inaccuracy contained in this 
report as a result of omissions or errors in information provided by third parties or for omissions, 
misstatements or fraudulent acts of persons interviewed.  

Effect of Changes. All evaluations and conclusions stated in this report are based on facts, observations, 
site-specific details, legislation and regulations as they existed at the time of the assessment and report 
preparation. Some conditions are subject to change over time and the Client recognizes that the passage 
of time, natural occurrences, and direct or indirect human intervention may substantially alter such 
evaluations and conclusions. McElhanney should be requested to re-evaluate the conclusions of this 
report and to provide amendments as required prior to any reliance upon the information presented 
herein upon any of the following events:  a) any changes (or possible changes) as to the purpose, or 
development plans upon which this report was based, b) any changes to applicable laws subsequent to 
the issuance of the report, or c) new information is discovered in the future. 

Independent Judgments. McElhanney will not be responsible for the independent conclusions, 
interpretations, interpolations and/or decisions of the Client, or others, who may come into possession of 
this report, or any part thereof. This restriction of liability includes decisions made to purchase, finance or 
sell land or with respect to public offerings for the sale of securities.  
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Statement of Limitations  
Use of this Report. This report was prepared by McElhanney Ltd. ("McElhanney") for the particular 
design objective, development and purpose (the “Project”) described in this report and for the exclusive 
use of the client identified in this report (the “Client”). The data, interpretations and recommendations 
pertain to the Project and are not applicable to any other project and this report may not be reproduced, 
used or relied upon, in whole or in part, by a party other than the Client, without the prior written consent 
of McElhanney. The Client may provide copies of this report to its affiliates, contractors, subcontractors 
and regulatory authorities for use in relation to and in connection with the Project provided that any 
reliance, unauthorized use, and/or decisions made based on the information contained within this report 
are at the sole risk of such parties. McElhanney will not be responsible for the use of this report on 
projects other than the Project, where this report or the contents hereof have been modified without 
McElhanney’s consent, to the extent that the content is in the nature of an opinion, and if the report is 
preliminary or draft. This is a technical report and is not a legal representation or interpretation of laws, 
rules, regulations, or policies of governmental agencies.  

Standard of Care and Disclaimer of Warranties. This report was prepared with the degree of care, skill, 
and diligence as would reasonably be expected from a qualified member of the same profession, 
providing a similar report for similar projects, and under similar circumstances, and in accordance with 
generally accepted engineering and scientific judgments, principles and practices. McElhanney expressly 
disclaims any and all warranties in connection with this report.  

Information from Client and Third Parties. McElhanney has relied in good faith on information provided 
by the Client and third parties noted in this report and has assumed such information to be accurate, 
complete, reliable, non-fringing, and fit for the intended purpose without independent verification. 
McElhanney accepts no responsibility for any deficiency, misstatements or inaccuracy contained in this 
report as a result of omissions or errors in information provided by third parties or for omissions, 
misstatements or fraudulent acts of persons interviewed.  

Effect of Changes. All evaluations and conclusions stated in this report are based on facts, observations, 
site-specific details, legislation and regulations as they existed at the time of the assessment and report 
preparation. Some conditions are subject to change over time and the Client recognizes that the passage 
of time, natural occurrences, and direct or indirect human intervention may substantially alter such 
evaluations and conclusions. McElhanney should be requested to re-evaluate the conclusions of this 
report and to provide amendments as required prior to any reliance upon the information presented 
herein upon any of the following events:  a) any changes (or possible changes) as to the purpose, or 
development plans upon which this report was based, b) any changes to applicable laws subsequent to 
the issuance of the report, or c) new information is discovered in the future. 

Independent Judgments. McElhanney will not be responsible for the independent conclusions, 
interpretations, interpolations and/or decisions of the Client, or others, who may come into possession of 
this report, or any part thereof. This restriction of liability includes decisions made to purchase, finance or 
sell land or with respect to public offerings for the sale of securities.  


