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    ANNUAL WATER REPORT 2010 TOWN OF LADYSMITH 

 
The 2010 Annual Water Report continues to demonstrate the Town of Ladysmith’s 
effort towards achieving excellence through continued responsible construction, op-
eration, monitoring, evaluation and management of its water system. 
 
The Town currently meets all of its requirements under water regulations and endeav-
ours to continually improve the water system and public awareness to meet changing 
needs of the community. The report also identifies areas for improvement which will 
increase the dependability and sustainability of our water system. Improvements in 
water initiatives including advanced water treatment, increased community aware-
ness, enhanced customer service programs and more aggressive demand manage-
ment projects are all major areas of improvement presented within this report.  
 
This report is a working document for water system operations and management as-
sisting the Town in working towards its established goals and mission statement. By 
increasing public awareness of the water system and service, this report will enable 
the community to participate in demand management strategies in an informed way. 
With the understanding and support of the community, the Town can work towards 
meeting set objectives of enhanced quality, quantity and efficiency.  
 
Water safety is of utmost importance to the Town of Ladysmith. The supply of good, 
clean drinking water has been taken for granted by the general public in Canada until 
the events such as the Walkerton E. Coli outbreak brought the safety of the water sup-
ply into the public eye. These concerns were brought home to the citizens of the Town 
of Ladysmith in July, 2001, when the Arbutus Reservoir, the main treated reservoir 
serving the Town, was subject to a contamination event of unknown cause. 
 
Although these events have brought the issues into the forefront of the public interest, 
the Town of Ladysmith has long recognized the need for significant upgrades to their 
existing water supply infrastructure, and have been proactively planning major up-
grades to the water supply infrastructure for several years. To ensure an adequate 
supply of water for now and into the future, the Town commissioned a study to assess 
the geotechnical and hydrological conditions of the water supply lakes. The study also 
presented a comparison of the options considered to increase the reliability and quan-
tity of the available surface water supply. A further study was undertaken to determine 
the feasibility of the Town tying into the Cassidy Aquifer. 
 
 
 
 
 
 

INTRODUCTION 

19



 4 

 

 
1. This report is an annual review and recommendation document encompassing all operations 

and management of the water system to ensure accountability to the community for ser-
vices provided.  

 
2. The mission statement, goals and targets presented in this report will be reviewed annually 

to provide clear direction for the water systems operation and management for the commu-
nity.  

 
3. This report will provide direction for improvement strategies for the present and future. The 

report will be a working document which has flexibility for change from ongoing input, up-
dated research, evaluation and monitoring improvements.  

 
4. The targets presented in this report are monitored each year to measure performance of the 

water system and if targets cannot be properly monitored to measure success, will be re-
vised to provide effective performance management targets.  

 
5. The improvement strategies, which identify current and future work projects, will be incorpo-

rated into their perspective budgets. The information provided to the public will be pre-
sented in a comprehensive and understandable form and will be consistent with operation 
and management budgets within the municipalities five year financial plan.  

 
6. Water reports will contain financial information of the water system to ensure that financial 

resources are consistent with infrastructure and service planning.  
 
7. This report will be distributed within the community to increase public support for water sys-

tem improvement initiatives and to encourage public engagement on water conservation. 
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MISSION STATEMENT & GOALS 

 
Mission Statement 

 
The Town of Ladysmith will work to achieve excellence through continued re-
sponsible construction, operation, monitoring, evaluation and management of 
its water system. 

 
 
 
Objectives 
 

• To ensure an adequate supply of high quality  water to the community.  
 
• To effectively treat the raw water to provide potable water of integrity to the com-

munity.  
 
• To ensure the adequate delivery of high quality potable water delivery to all 

points within the system for domestic and emergency purposes.  
 
• To ensure effective management of all water system aspects and provide excel-

lent customer service and information to the community.  
 
• To manage water demand by effectively assessing and managing water losses 

from leakage in the system.  
 
• To develop an effective water conservation program for operations and the wider 

community.  
 
• To maintain water rates that encourage conservation and resource awareness 

while providing quality accessible water to consumers.  
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All drinking water in the water system should meet the Canadian Guidelines for Drinking 
Water Quality. In British Columbia, the Ministry of Health regulates water suppliers through 
the Drinking Water Protection Act. This legislation ensures safe drinking water in the prov-
ince. It requires that the water supplier monitor the drinking water source and distribution 
system to ensure compliance with the Drinking Water Protection Regulations and report all 
results to the Health Authority. Water monitoring, inspection and testing, emergency re-
sponse planning, cross connection control and security standards are all regulated for per-
sons operating a water system.  
 
Changes in water systems must be 
approved by Vancouver Island 
Health Authority (VIHA), and con-
form to the Town’s standards and 
specifications which meet the 
American Water Works Association 
(AWWA) standards. In addition, all 
works must conform to Town by-
laws.  
 
Under the BC Water Act, the Town 
must acquire licenses for with-
drawal from water bodies and pay 
annual dues for the amount of wa-
ter consumed.  
 
Under the Community Charter the 
Town may by bylaw regulate, pro-
hibit, and impose requirements in 
relation to municipal service and 
public health. The Town must make 
reports available to the public on 
request regarding fees imposed 
under this section. 
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Supply 
 
The Town of Ladysmith’s water is drawn from two distinct sources, which provide water 
through separate facilities at the north and south ends of the Town. The majority of the 
Town at the north end is supplied by the Holland Lake and Holland Creek watershed which 
enters the water supply system at a diversion point at the Chicken Ladder Dam, a small 
stilling basin located approximately 2.5 km. from the Public Works yard. From this point the 
water is piped directly to the newly constructed enclosed Arbutus Reservoir, where it is 
chlorinated and distributed by gravity to North Ladysmith and the Diamond Improvement 
District. 
 
The southern portion of the Town is supplied by an intake and pipeline from Stocking Lake, 
which also provides water for Saltair within the Cowichan Valley Regional District. The pipe-
line carries flow for Ladysmith to the Balancing Reservoir where the high pressure in the 
pipeline is released and a small amount of storage is provided. From there flow is piped to 
the chlorination and Contact Tank area and then piped to the distribution system at the 
south end of the Town of Ladysmith. 

 
 

The Arbutus Reservoir and Contact Tank top 
water levels provide the static hydraulic 
grade lines for the north and south portions 
of the Town respectively. There is a 2700 m 
long, 200 mm diameter Asbestos Cement 
water main connecting these two points 
which is used, at times of poor water quality 
in Holland Creek, to fill the Arbutus Reser-
voir. Thus Stocking Lake becomes the only 
water source at these times. With increased 
activity in the Holland Creek watershed 
since 2000, records indicate that the Stock-
ing Lake source is required for longer fre-
quencies with longer periods of poor quality 
water in the Holland Creek watershed. 
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Distribution 
 
The topography of the Town of Ladysmith slopes steeply towards the waterfront, re-
sulting in a large range in the water pressures within the Town’s water system. With 
the completion of the new covered Arbutus Reservoir and subsequent increase in dis-
tribution pressure of 32 psi in 2008, the Town introduced two specific pressure zones 
within the system with the installation of four pressure reducing stations. 
 
The distribution system for the Town consists of over 61 km of water main of varying 
sizes from 100mm to 250 mm. The mains are made of caste iron piping, asbestos 
cement piping or PVC piping. There are approximately 150 commercial, 3 industrial 
and 2700 residential water 
services connections. The 
caste iron (approximately 1 
km.) and the asbestos ce-
ment (approximately 20 km.) 
piping are located mainly in 
the older section of Town and 
within the area that was 
amalgamated from Saltair in 
1985. The majority of the as-
bestos cement piping is 100 
mm in diameter and needs to 
be upgraded and upsized to 
allow for adequate flows 
throughout the system. The 
Town has been actively work-
ing on a replacement pro-
gram since 2000 where a 
section of asbestos cement 
piping is replaced with proper 
sized PVC pipe annually. 
 
Fire hydrants are situated 
throughout the distribution 
system at a spacing to offer 
adequate fire flows for all 
properties. 
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Source Water 
Over the past several years, the Town of Ladysmith has carried out considerable work to 
evaluate the condition and capacity of the Town’s existing water supply. Initial work con-
sisted of an evaluation of the existing storage reservoir dams to determine the feasibility 
and cost of upgrading of the dams and increasing storage volumes to provide possible ad-
ditional withdrawals for the Town’s water supply to determining the feasibility of accessing 
the Cassidy Aquifer for additional supply. The evaluation of Prevost Lake, which supplied 

approximately two weeks of water to the north end of 
Ladysmith around the beginning of June, identified the 
need for some major dam repairs to make the dam safe 
for use. The cost of the repairs was deemed to be exces-
sive for the volume of water provided and the dam was 
decommissioned in 2009. 
 A contamination event during the spring of 2006 
prevented the Town from using its main source on Holland 
Creek for an extended period of time. A diversion pipeline 
from Holland Lake to Stocking Lake was investigated to 
make available additional storage volume to the limited 
Stocking Lake storage system. Normally, Stocking Lake is 
only used by north Ladysmith during periods of the winter 
and spring, when the turbidity and/or colour of the Hol-
land Creek source is above 1.0 NTU and 15 TCU, respec-

tively, and water demands are low. Work was completed in 2010 which upgraded the chlo-
rine delivery system to allow for adequate chlorine delivery in the south end at high flows 
such as during a fire event. The Town also installed an online turbidity meter to provide for 
continuous turbidity monitoring in both the south end and at the Arbutus Reservoir 
A review of the annual water use records of the past five years identified that the Town has 
been using progressively more water from Stocking Lake, from 36% of the total supply in 
2002, to 61% of the total in 2007. This is a result of extended periods of high turbidity and 
colour in the Holland Creek supply. A watershed water quality review of the Holland Creek 
watershed identified a number of possible causes of the increase in turbidity and colour 
duration and in 2009 the Town developed a Water Quality Monitoring Plan, which included 
implementation of a long-term sampling program in the watershed, and initiated other pro-
tocols to address potential watershed and associated water quality issues. In 2008, the 
usage shifted back closer to historical volumes with 41% coming from  
Stocking Lake and 59% from Holland Creek. 2009 continued the shift with 35% coming 
from Stocking Lake and 65% from Holland Lake. More severe storms in 2010 brought the 
usage back up to 55% from Stocking Lake. 
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The new elevation of the Arbutus Reservoir allows for the entire distribution system to 
be serviced from one location. This allows the Town to look at centralized treatment 
which in turn will assist the Town in achieving its goal of reducing its carbon footprint. 
A grant application was submitted for works that included constructing a dual pipeline 
from the South End Chlorinator to the Arbutus Reservoir, phase I of the centralized 
treatment plant, and a new power supply. The application was unsuccessful. Council 
did authorize the detail design of the pipeline and centralized treatment process to go 
ahead without the a grant. The design showed that the elimination of the South End 
Chlorinator provides the ideal location for the Towns first in-line turbine for power gen-
eration. A hydraulic Energy Recovery Report was completed and adopted by Council. 
 
The Town also completed a Watershed Protection Plan which identified the location 
and number of various testing protocol to ensure that the water supply for the Town 
was maintained at the highest quality. Regular sampling of the water supply started in 
mid February of 2010. 
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Distribution 
 
As part of an ongoing water main replacement program, the Town replaced the 100 mm 
asbestos cement water main on High street between 2nd Avenue and Third Avenue with a 
150 mm PVC water main. The Town also completed replaced the 200 mm asbestos ce-
ment watermain with a 200 mm PVC watermain on Second Avenue between Buller Street 
and High Street. An additional 28 single family lots, 2 multi family lots and a 40 unit trailer 
park were developed at the Northwest end of Town in Lot 108.  
 
 
In July, 2008, Council implemented a toilet rebate program with a $20,000 budget alloca-
tion which provided $75 to any resident of Ladysmith that replaced an existing toilet with 
an approved low flow toilet to a maximum of two toilets per residence. The program was to 
be completed in December 2009. The program was very well received and Council in-
creased the budget and extended the program to December 31, 2010. A total of 2000 re-
bate requests were received by the end of December 2010.  
 
A low flow toilet uses approximately 6,600 less gallons of water annually per person than 
the old standard toilets.  
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Water Treatment 
 
The higher elevation of the new Arbutus Reservoir provides an additional 32 psi pres-
sure throughout the distribution system and allows the utility operators to chlorinate 
the water prior to entering the reservoir which allows for more contact time for the 
chlorine prior to consumption. This improves water quality and delivers a higher cali-
bre product to customers.  
 
The higher elevation also allows the Town to distribute water from the Arbutus Reser-
voir to the entire Town. This eliminates the need for a second reservoir at the south 
end and allows the Town to work towards a centralized treatment facility. The Town 
submitted an application to the Province for a grant to allow for the construction of a 
dual pipeline from the South End Chlorinator to the Arbutus Reservoir, the construc-
tion of the first phase of a centralized treatment facility, an upgrade to the power sup-
ply. The application was unsuccessful. Council authorized the detail design of the work 
in 2010. The design was completed and included a Hydraulic Energy Recovery compo-
nent which was adopted by Council.  
 
Customer Service and Accountability 
 
The Town of Ladysmith is committed to delivering high quality water in an accessible, 
safe, and sustainable manner. The ongoing water quality monitoring and the updated 
Waterworks Emergency Preparedness Report and the development of the annual wa-
ter reporting system have all contributed to the high level of customer service and 
satisfaction in 2010. 
 
Staff have been trained in chlorine handling, Workplace Hazardous Materials Infor-
mation Systems, and Environmental Operators Certification Program training. 
 
Customers are always welcome to provide feedback on the service they have received, 
by contacting the Public Works Department. 
 
Development of a water system Standard Operating Procedures manual is underway 
and preventative maintenance scheduling program is in place to improve water sys-
tem operations and increase the integrity of the system. Along with these programs 
there is need for an enhanced data management program and training.  
 
Council approved an Increasing Block Rate water payment structure in 2009. The 
fourth quarter billing included both the single rate and the increasing block rate. The 
new billing standard was put into effect in January 2010. 
 
 

2010 EVALUATION 
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Water Demand Management 
 
The Town of Ladysmith has presented water demand management information to the pub-
lic through events, Council presentations, appliance incentives, and water metering. Resi-
dents of Ladysmith have a keen interest in the health and security of their watershed, as 
was made clear during the Community Visioning sessions held during 2008. Awareness-
building activities have proven effective in raising the public consciousness about water 
consumption. 
 
In the spring of 2008, the Town introduced a low 
flow toilet rebate program where residents could 
submit their receipts for up  to two toilets and re-
ceive a rebate to help offset the costs of their 
dual flush or low flow toilets. The program was 
extended till the end of 2010 due to its popularity. 
 
All water customers of the Town of Ladysmith are 
connected to metered water systems. This helps 
track usage and provides an incentive for users 
to reduce their consumption in order to save 
money. The metering system is also effective in 
demand management by detecting leaks more 
quickly than un-metered systems. Waterworks 
employees and customers are more diligent with 
tracking their usage over time and will identify 
abnormally high quantities quickly after a leak 
has occurred. Water metering has had a positive 
effect on water demand management. Usage has 
been reduced from 1,720,171 cubic metres in 
2002 to 1,313,950 cubic metres in 2010. This 
23.6% decrease in water consumption occurred 
despite a 20.4 %  increase in population.  
 
The Town of Ladysmith is proud to be a leader in 
operational water conservation. The Increased 
Block Water Rates introduced by the Council in 
2009 will continue to assist in the Towns sustain-
ability goals. 
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• Completion of Watershed Protection Plan 
 The Watershed Protection Plan was competed by the Towns Consulting Engineers 

and adopted by Council. The plan has been submitted to VIHA 
 
• Completion of the Water Quality Monitoring Program.  
 The Water Quality Monitoring Program was completed and adopted by Council. The 
 plan identifies various locations within the watershed for testing of the raw water and 
 the number and types of tests proposed. Testing started in February, 2010. 
 
• Turbidity Analysers 
 The installation of turbidity analysers was completed for both the Arbutus Reservoir 
 location and the South End Chlorinator. The installation allows for continuous reads 
 at both locations. 
 

• Replacement of Water Main at High Street and Second Avenue 
 As part of our regular watermain replacement program, crews replaced the asbestos 

cement water main on High Street between Second and Third Avenue and also on 
Second Avenue between High Street and Buller Street..  

 
• Long Term Planning 
 A number of reports were initiated in 2008 to help the Town ensure a safe and ade-

quate water supply for the present and into the distant future. These reports were 
completed by Koers & Associates in 2009 and subsequently adopted by Council.  

 

 
 Centralized Water Treatment 
 The construction of the enclosed Arbutus Reservoir at a higher elevation allowed the 

Town to supply treated water from the one location to the entire town. Council au-
thorized the detail design for the dual pipeline between the south end chlorinator 
and Arbutus Reservoir, Phase I of the centralized treatment and an upgraded power 
supply to be completed in 2010.  
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ACCOUNTABILITY AND CUSTOMER SERVICE ACCOMPLISHMENTS  
 
 
• Staff Training 

 Training in chlorine handling, Workplace Hazardous Materials Informa-
tion Systems, and Environmental Operators Certification Program has 
improved the knowledge and skill of staff. Additionally, there have been 
training sessions in customer service, leadership, team dynamics, com-
munication, and self and public awareness. 
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• Reduced Water Consumption  
 Although 2009 showed a slight increase in water consumption due to a very dry 

summer, the previous six consecutive years of reduced consumption and an in-
creased population is an indicator of the success of the Town’s water demand man-
agement initiatives. The consumption in 2010 was the lowest since annual records 
were being kept. 

 
• Low-flow Toilet Rebate 
 The low-flow/dual flush toilet rebate program was extended to the end of 2010. The 

program has been an effective way to engage residents in water demand manage-
ment. A total of 311 rebates have been issued since the program was put in place in 
the spring of 2008. 

 
• Public Awareness Building 
 Awareness activities at events, publications on water conservation, and public ses-

sions such as the Community Visioning have all contributed to high public awareness 
of the watershed and the resource of water itself. 
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• Increased training for Waterworks 

Staff with Environmental Operators 
Certification Program 

 Continual training is an integral part 
of maintaining the highest standard 
of care for the waterworks system. 

 
• Complete the preventative and pro-

tective strategy for watershed 
 A Risk Management Strategy for 

the Town’s water source has been 
adopted. The completion of this 
strategy will initiate a new level of 
preventative measures to ensure 
the security and quality of the 
Town’s water.  

 
• Complete Standard Operating Procedures Manual 

 Consistent procedures and guidelines will provide continuity and preparedness 
in times of transition. The manual will work as a living document that can be up-
dated as new knowledge is gained. It will act as a corporate memory to ensure 
high quality standards and effective succession planning.  
 

• Moving forward with Long Term Planning Initiatives 
 Continuation of steps outlined in long term planning, such as Unidirectional 

Flushing program, Watershed Protection Plan, Preliminary pipeline design from 
Holland Lake to Stocking Lake, and the feasibility of bringing water to Ladysmith 
from the Cassidy Aquifer. 

 
• Internal Communications Strategy  
 This strategy will be created to establish enhanced internal communications to 
 the various departments for awareness, understanding and support of inter-
 departmental objectives for the water system. This strategy will discuss email, 
 cell-phone, monthly reporting, and other communications and how they will be 
 utilized in this internal communications strategy.  
 
 
 
 

IMPROVEMENT STRATEGY 2011 
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• Continuation of the water main replacement program 
 Over the past few years, Council has approved the replacement and upgrade of the 

water distribution system. Crews have replaced between 400 and 600 metres of wa-
ter main annually. In 2011, the section proposed to be replaced and/or upgraded is 
the watermain on Symonds Street between Second Avenue and Fourth Avenue. 

 
• Upgrading and replacing the supply lines 
 Work is underway to construct a new supply line from Holland Lake to Stocking Lake. 

This will allow the Town to obtain an adequate supply of water from the Holland Lake 
system during times of high turbidity and/or color within the watershed. 

 
• Centralizing the treat-

ment system 
The replacement of the 
existing raw water sup-
ply line from the south 
end chlorinator to the 
Arbutus Reservoir and 
the installation of a new 
potable water line in the 
same trench, will allow 
for a centralized treat-
ment system that will 
reduce future opera-
tions costs. 

 
• Planning for generations 

Tying into the Cassidy 
Aquifer will ensure a 
safe and adequate wa-
ter supply for future gen-
erations. 
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E. Coli (Escherichia coli)  - are bacteria present in the intestine and feces of warm-blooded animals. 
E. coli are a member species of the fecal coliform group of indicator bacteria. Their concentrations 
are expressed as number of colonies per 100 ml of sample.  

Fecal Coliform- A sub group of total coliform bacteria that are distinguished in laboratory tests at 
elevated temperatures. It is used as an indicator organism for potential waterborne disease risk.  

Filtration - The process of passing water through a porous substance to remove solids in suspen-
sion, such as organics. Effectiveness is measured as a reduction of turbidity.  

Free Chlorine - the quantity of chlorine remaining which has not been consumed in reactions with 
microorganisms or organic matter. Also referred to as residual chlorine.  

NTU (Nephelometric Turbidity Units) - The standard unit of measurement for turbidity in water. It 
detects the amount of light that is scattered by finely suspended particles in water.  

ved from rocks and minerals. Organic matter is characterized by its carbon-hydrogen structure.  

pH - the expression of the acidity of a solution by the negative logarithm of the hydrogen ion con-
centration; pH of 1 is very acidic; pH of 14, very basic; pH 7 is neutral. The neutral point of 7 indi-
cates the presence of equal concentrations of free hydrogen and free hydroxide ions.  

Potable Water - Water which is considered safe and fit for human consumption, culinary and do-
mestic purposes and meets the requirements of the health authority having jurisdiction, which is 
the Vancouver Island Health Authority in this region.  

Pressure Zone - A zone where the pressure is constant. Pumps and valves in the distribution system, 
keep the pressure constant in each pressure zone.  

PRV - Pressure reducing valve.  

PVC - A type of plastic used to make pipes.  

Raw Water - Untreated water from wells, surface sources or any water before it reaches a water 
treatment device or process.  

Reservoir - A receptacle used for storing water within the distribution system.  

Residual Chlorine - the quantity of chlorine remaining which has not been consumed in reactions 
with micro-organisms or organic matter. Also referred to as free chlorine.   

Total Chlorine -The total amount of chlorine in a solution, which includes the chlorine demand as 
well as the residual chlorine.  

Total Coliform - An indicator group of organisms mostly of intestinal origin used to appraise the 
microbiological risk to drinking water.  

Turbidity - The measurement of how cloudy or murky water is. Its measurement relates to the opti-
cal property of water that causes light to be scattered and absorbed in a cloudy sample rather than 
transmitted in a straight line. 
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