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Executive Summary 
The purpose of this report is to outline the City of Richmond's efforts at maintaining water 
quality in the water distribution system. The City of Richmond operates a water utility under 
permit by the Vancouver Coastal Health Authority (VCHA). In 2008, the City of Richmond 
purchased 37.1 million cubic meters of water from the Metro Vancouver, a 6% decrease from 
2007 when water purchases totalled 39.5 million cubic meters. This water was supplied to 
approximately 184,000 residents.  
 
This report provides detailed analysis of the City of Richmond’s water quality audit. Weekly 
water quality samples are collected by City staff, with temperature and, chlorine residual 
recorded by City staff. Further turbidity and bacterial analysis is carried-out by Metro 
Vancouver.  2008 water quality sampling results are as follows: 
 

• The City of Richmond met all requirements for water quality concerning bacterial 
analysis. This includes stringent requirements for fecal and total coliforms levels.  

• Turbidity (cloudy water) remained a challenge in 2008 due to heavy rainfalls at Metro 
Vancouver watersheds. With the completion of the Seymour-Capilano filtration 
project in 2009 turbidity will be reduced significantly. Although the tunnel portion of 
the project will not be complete at that time. Therefore, only water from the Seymour 
water shed will be filtered in 2009. 

• All water samples tested for pH were within the aesthetically desirable range of 6.8 to 
7.2 pH, a steady improvement over pH levels in previous years.  

• 100% of samples met the City’s Guidelines for Canadian Drinking Water Quality 
“GCDWQ” for minimum chlorine residual (0.20 mg/L).  Chlorine residual is a 
measurement of the level of disinfectant available in the water system at the time of 
distribution. This is a significant improvement over previous years. 

• Of the1483 samples collected 5 or 0.34% exceeded regulated levels for Heterotrophic 
Plate Count HPC’s, however these results did not correlate to increased levels fecal or 
total coliform bacteria. The corresponding sections of main were flushed until a 
satisfactory result was obtained. 

• Trihalomethanes (THMs) and Haloacetic Acids (HAAs) are potentially harmful 
disinfection by-products resulting from the chlorination process. Average levels of 
THMs were approximately 48 ppb, within the GCDWQ. Although monitored, HAAs 
are not regulated in Canada; a maximum level of 60 ppb has recently been adopted in 
the United States. 

Richmond residents enjoyed high quality drinking water in 2008. While turbidity (cloudy water), 
temperature, and low pH were occasional aesthetic concerns, the protected nature of the Metro 
Vancouver watersheds allowed the City to supply water to residents with a low potential for 
microorganisms. The City continues to make every effort to maintain the quality and integrity of 
the water distribution system. Annual maintenance, staff certification programs, and the timely 
replacement of water mains ensure the City of Richmond’s water distribution system will remain 
intact well into the future. 
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Introduction 
The City of Richmond implemented a Drinking Water Quality Monitoring Program in 2002.  
This monitoring program was developed in accordance with the Water Quality Monitoring and 
Reporting Plan for the GVRD and Member Municipalities, the Guidelines for Canadian Drinking 
Water Quality (GCDWQ), and input from the Vancouver Coastal Health Authority.  
 
The Vancouver Coastal Health Authority requires the Annual Drinking Water Quality Report so 
that the City of Richmond Water Services Division can receive an operating permit. Richmond’s 
Medical Health Officer (MHO) has reviewed the report. As requested, this report will be made 
public. It provides important information to Richmond residents concerning Richmond’s water 
distribution system 
 
As a water purveyor, Richmond must comply with provincial legislation, including the Drinking 
Water Protection Act, and British Columbia Drinking Water Protection Regulations (BCDWPR) 
Information is also compared to the federal GCDWQ.  Under these pieces of legislation the City 
of Richmond is required to:  

• Develop a process to notify the MHO of any condition that could render drinking water 
unsafe. 

• Implement a sampling program that adequately represents all areas within the City. 

• Meet the requirements of the BCDWPRA, and ensure test results are immediately 
available to the MHO. 

• Receive an annual construction permit for the construction, installation and extension of 
the water distribution system. 

• Ensure the City's water distribution system is classified under the criteria for the 
Environmental Operators Certification Program and that water operations staff are 
certified to the same level as the distribution system. 

• Produce an annual public report detailing the results of the City’s water quality 
monitoring program 
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Figure 1: GVWD Overview 
Greater Vancouver Water 
District 
The City of Richmond purchases 
approximately 37 million cubic 
metres of drinking water from the 
Metro Vancouver Water District 
(formerly GVWD) per year, similar to 
other jurisdictions in the Lower 
Mainland.  
 
Three watersheds supply regional 
water. These are: the Capilano 
Reservoir (40%), the Seymour 
Reservoir, (40%) and the Coquitlam 
Reservoir (20%).  Richmond receives 
the majority of its water from the 
Capilano reservoir. 
 
Water from these reservoirs can be 
directed through a series of valves and 
transmission water mains to any City 
or Municipality within the Metro 
Vancouver Water District.  
  
During periods of turbidity (cloudy 
water), the reservoir with the highest 
turbidity is often taken off line. Water 

is then supplied by the remaining reservoirs.  
 
In 2008 the GVWD continued construction of the Seymour-Capilano Filtration Project. The 
drinking water filtration plant, Canada's largest, will include the world’s largest ultraviolet 
disinfection works. The plant will filter up to 1.8 billion litres of water per day, enough to fill 
B.C. Place. Filtration improves drinking water quality by removing microorganisms, organics, 
silts and clays caused by heavy rainfall, and reduces the amount of chlorine required to maintain 
water quality. The water will also be treated to reduce corrosion in pipes and the staining of 
plumbing fixtures.  The Canada-BC Infrastructure Grant Program is providing partial funding for 
the filtration plant. 
 

Figure 2: Metro Vancouver Seymour-Capilano Water Treatment Project 
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Source Water Quality 
Source water is the name for water provided by the Metro Vancouver, directly from the 
watersheds or source. Source water is tested for a number of microbiological, chemical, and 
physical parameters. For information related to source water, refer to The Greater Vancouver 
Water District Quality Control Annual Report, 2008, available from the Metro Vancouver’s 
website, http://www.gvrd.bc.ca/water/pdfs/QualityControlAnnualWaterReport2008-
Volume1.pdf   
 
Water Distribution System Overview 
The City of Richmond's water distribution system begins at 14 separate connections points along 
Metro Vancouver's transmission mains.  At each connection point there is a City owned pressure 
reducing valve chamber. The City's responsibility for water quality begins at this chamber and 
ends at the residential/commercial property line. An outline of the City’s water supply and 
distribution system is provided below 

Table 1 – Overview of Richmond’s Water Distribution Network 
Water Assets 2008 Count 

Water Works Valves 5297 

Water Works Hydrants 4509 

Water Works PRV Chambers 14 

Water Works Pigging Chambers 7 
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Water Works Caps 515 

Water Mains  641.00 Km 

Water Connections 30,112 

 
                Figure 3: SCADA System Architecture 

The City maintains 14 pressure-reducing valve 
stations (PRV’s). These stations decrease the 
transmission pressure of Metro Vancouver’s 
mains to Richmond's operating pressure. 10 of 
these facilities are connected to a remote 
telemetry system (S.C.A.D.A.) that provides 
real time data on water quality, pressure, and 
volume. It also allows certified water staff to 
react to problems quickly and effectively, 24 
hours a day. S.C.A.D.A. monitoring equipment 
will be installed in the 4 remaining PRV 
stations to ensure early response to any 
problems with the water distribution system. 
The location of the City’s current S.C.A.D.A. 
and Pressure Monitoring sites can be found in 
Appendix 3. 

Water Quality Monitoring  
The City monitors water quality at 30 water-sampling sites. These sites are strategically located 
across the City to give a good representation of the City’s water quality throughout it distribution 
network (Appendix 4). In 2008, these sample results were reviewed by the Vancouver/Richmond 
Coastal Health Authority to ensure the drinking water meets the health needs of Richmond 
residents.  City staff collects weekly samples with turbidity and bacteriological analysis carried-
out at Metro Vancouver laboratories.  
 
  Figure 4a: Water Sample Collection                        Figure 4b: Laboratory Test Sample 
                                                                                          Clear        Coliform Detected 
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Bacteriological Tests 
The City of Richmond and Metro Vancouver conduct bacteriological tests for total coliforms, 
fecal coliforms and heterotrophic plate counts (HPC). The presence of these indicator organisms 
in drinking water indicate that the water is contaminated and may contain potentially harmful 
bacteria, viruses or parasites. As of April 1, 2006, the BC Drinking Water Protection Regulations 
required additional monitoring for Escherichia coli (E. coli).  
 
Total Coliforms 
Total coliform bacteria reproduce in water, soil, or the digestive systems of animals. The 
presence of total coliforms indicates water may have been contaminated and that the disinfection 
process is not adequate. Provincial standards state that no sample can contain more than 10 total 
coliforms per 100 milliliters, and that 90 percent of samples in a 30-day period must have zero 
coliform organisms.  
 
Fecal Coliforms 
Fecal coliforms are found in the digestive systems of warm-blooded animals and are key 
indicators of sewage contamination. Due to diseases and parasites, which are spread through 
sewage, provincial standard state there can be no detectable fecal coliforms per 100ml sample. 
 
Results 
In 2008, 1,483 water samples were taken by City staff and analyzed by Metro Vancouver. All 
samples met drinking water requirements for fecal and total coliforms. The City of Richmond 
was in compliance with BC Drinking Water Protection Regulations (BCDWPR) for bacteria in 
2008. 
 
Failed samples   
 
The standard response to a failed sample is to: re-sample at the site, flush the water main, and re-
sampling again. The water main is then isolated to one feed until test results confirm compliance 
with BCDWPR regulation. 
 
Heterotrophic Plate Count 
HPC tests measure aerobic heterotrophic bacteria. This test is useful in monitoring the 
effectiveness of disinfection and in assessing changes in water quality during treatment and 
distribution. HPC tests indicate the onset of bacterial growth within the distribution system 
usually due to stagnant water contained in dead ends and low flow water mains. In 2008, 5 
samples out of 1,450 (33 samples of the total of 1483 samples were not tested for HPC levels) 
exceeded regulated levels for HPC’s at >500 CFU/mls. However these results did not correlate to 
increased levels of fecal or total coliform bacteria. The corresponding sections of main were 
flushed until a satisfactory result was obtained through additional sampling. 
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Physical Parameters  
Water in Richmond’s distribution system is tested for the physical parameters of turbidity and 
temperature at the same time as bacteriological testing. Information is also collected on the taste 
and odour of Richmond’s water by actively tracking water quality complaints. 
                               
Turbidity 
Metro Vancouver is responsible for the quality of Richmond’s source water. Turbidity, a 
measure of water clarity, was monitored on a regular basis in 2008.  Turbidity is measured in 
Nephelometric Turbidity Units (NTU). In 2001 the Chief Medical Health Officer (MHO) gave 
instructions to the Greater Vancouver Regional District (Metro Vancouver) that it must meet the 
British Columbia Drinking Water Protection Regulation’s (BCDWPR) criteria for drinking water 
quality. The guideline for turbidity (cloudiness) is established at ≤1 NTU. Early in 2006, Health 
Canada published a new guideline for turbidity which includes requirements for unfiltered water 
sources.  

The new guideline allows for turbidity levels up to 5 NTUs providing source water protection, 
monitoring and water treatment requirements are met including increased levels of residual 
chlorine.  We are concerned about turbidity because studies have shown that as turbidity 
increases, the risk of gastrointestinal illness increases.  Increased turbidity compromises the 
drinking water disinfection process. 

In general, sites with elevated turbidity are located in sections of the distribution network where 
there is low demand on the water system, or dead end water mains. During the year, when 
sampling reveals a turbidity level greater than >5 NTU, corresponding sections of water main are 
flushed until a satisfactory result is obtained. 
 
The picture below demonstrates the differences between a reservoir with a turbidity level below 
1 NTU and one above 50 NTU.  Occurrences of high turbidity in supply reservoirs are a direct 
result of storm water runoff. 
 

     
 
      Figure 6a: Seymour Lake 1 NTU                              Figure 6b:  Seymour Lake 50 NTU 
               November 2000                                                                     May 1990 
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In 2008 most samples in the City’s distribution system met the aesthetic objective of ≤5 NTU at 
the tap. Richmond’s test results indicates that 1 sample out of 1483 samples was above the ≤5 
NTU threshold at 5.9 NTUs. City Water Services staff immediately isolated and flushed the 
section of water main in the proximity of the sampling station where the high turbidity level had 
been identified. After extensive flushing, the site was re-sampled and the test confirmed that the 
water quality was again within the required parameters. 
  
The BCDWPR requirement for turbidity of ≤1 NTU was not met for 59 of 1,483 samples. 
Although this indicates that turbidity is still a factor in water quality in Richmond, there is a 
marked decrease in the number of recorded elevated turbidity events in 2008 compared to the 
same time period in 2007 when the numbers were 259 of 1543 samples.  With the completion of 
Metro Vancouver’s $650 million water filtration plant in 2009 this problem will be reduced 
significantly but will not achieve it’s full potential until 2013 due to the delay in the construction 
schedule for the tunnel which will send water from the Capilano water shed to the filtration plant 
at the Seymour water shed.  After filtration is complete that water will then be returned through 
an adjacent tunnel to the Capilano supply system where it will be distributed to water systems 
within the Regional District including Richmond.  
  
Temperature 
High temperatures in the distribution system can affect the residual level of chlorine and can 
contribute to bacterial re-growth. Typically, the temperature of drinking water in the distribution 
system rises during summer months. Samples exceeded the aesthetic guideline of 15 °C 10 times 
out of 1483 samples with temperatures as high as 18 °C being recorded.  
 
Taste and Odour 
Taste and odor are only monitored in response to customer complaints. Records indicate that 3 
complaints were received regarding taste and 6 complaints were received regarding odor in 2008. 
These complaints generally relate to high levels of residual chlorine. Corresponding sections of 
water main are flushed until a satisfactory result is obtained. 
 
Chemical Parameters 
The City of Richmond in partnership with the Metro Vancouver tests for the following Chemical 
parameters; chlorine residual, trihalomethanes (THM), haloacetic acids (HAA), and pH. Periodic 
testing is also performed to determine heavy metals levels in the water system. 
 
Free Chlorine Residual 
Chlorine residual is a measurement of the disinfectant remaining in the distribution system. 
Ensuring proper levels of chlorine in the distribution system is essential in protecting 
Richmond’s water supply from bacteriological contamination. In recent years, the City has made 
great progress to improving chlorine residuals by implementing various flushing programs. In 
2008 the majority of all samples met the guideline for adequate chlorine residual in the water 
distribution system. In cases where testing revealed chlorine levels of less than the standard 
required, water mains were flushed to obtain an acceptable level of chlorine as per GCDWQ.  
There are 2 sites in Richmond which have been identified as problem areas for maintaining 
adequate chlorine residual levels on a regular basis. The Water Services Division has installed 
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environmentally friendly automatic flushing units which flush the water main at pre-scheduled 
times to help maintain adequate chlorine residual levels at all times. These automatic units cut 
the labor costs associated with manual flushing procedures. 

 

Disinfection By-Products 
Disinfection by-products are potentially harmful compounds produced by the reaction of a water 
disinfectant (such as chlorine or ozone) with naturally occurring organic matter in water.  Two 
common chlorination by-products are Trihalomethanes (THMs) and Haloacetic Acids (HAAs). 
THMs, in drinking water, can enter the human body via multiple routes of exposure. These 
include ingestion by drinking water and inhalation and skin absorption from showering and 
bathing. THMs are not actually regulated and are only a guideline as they only come under 
GCDWQ with an interim maximum acceptable concentration (IMAC) of 100 ppb (parts per 
billion). The 100 ppb level for THMs is based on an annual average.  High levels on a particular 
day are not of concern unless they are consistently high.  Typically, levels will be highest in the 
summer and lowest in the winter months. The City utilized the Metro Vancouver laboratory to 
perform quarterly tests for HAA's and THM's in 2008. These were carried out at representative 
sampling sites in accordance with a joint Metro Vancouver/Richmond monitoring plan. In 2008 
all results were within acceptable levels as defined in the GCDWQ. (Appendix 5) 
 
Currently there are no regulations or guidelines for HAA in Canada; a maximum level of 60 ppb 
(parts per billion) has recently been adopted in the United States.  
 
pH Value 
pH is a measurement of acidity. A pH below 7.0 is considered acidic, and a pH above 7.0 is 
considered basic, 7.0 being neutral. In 2008 Metro Vancouver treated water recorded a pH of 6.1 
to 7.0 meeting the aesthetic objective. It is recognized that acidic water will accelerate the 
corrosion of metal pipes, often causing blue-green staining in household fixtures.  

 
The new Seymour-Capilano filtration plant will 
include pH adjustment and corrosion control in its 
treatment processes. It is expected that the pH of 
drinking water will rise once this filtration plant is 
in service.  This will extend the lifespan of water 
plumbing systems and enhance water quality. 
 
 
 
 
 

 
Metals 
The City’s water quality program also includes testing for metals, such as copper, iron, lead, and 
zinc. All results were within GCDWQ limits for 2008. Complete test results are included in 
Appendix 6. 
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Challenges and Issues 
The City of Richmond faces a number of challenges to maintain the water distribution system. 
They include:  

• Maintaining sufficient levels of service for water main flushing/swabbing. These 
programs prevent the build up of sediment deposits and discourage bacterial re-growth. 

• Water main breaks remain a possible source of contamination. Assessment of the 
appropriate level for the water main replacement program is currently on going by the 
City’s Engineering Planning section. 

• On occasions, at certain sites, chlorine residual levels have fallen below the desired level. 
A situation which can potentially allow pathogenic organisms to thrive and multiply. The 
Water Services Division continues to install automatic flushing system at specific sites 
within the water distribution system to resolve this issue. 

• Richmond has a large number of dead end and low flow water mains, this leads to 
reduced levels of chlorine and increased HPC counts. Weekly and monthly flushing 
programs minimize these water quality issues. 

• Service connection deterioration remains an issue in certain locations within the City. 
Water service connection failures continue to be a maintenance issue. This is mostly 
attributed to service piping material that has not met projected service life expectations. 

• Over the next 4 years, up to 50% of the Water Services staff currently employed by the 
City of Richmond will be eligible for retirement.  A strong focus on staff training has 
been initiated, and a succession plan is on going with high priority being set around staff 
training and development 

 
Current and Proposed Work 
In 2008 the following work was completed to ensure the quality of water provided to customers 
by the City: 

• Continued progress on the residential metering project. 
• Water main replacement program. 
• PRV station upgrades, both for seismic retrofitting and installation of S.C.A.D.A systems 
• A program which has seen the installation of 2 automated flushing stations to enhance 

water quality in specific locations. 
• A program to upgrade water supply lines where there have been ongoing maintenance 

issues. This includes the installation of water meters at these sites.  
 
In 2009 the following work is planned: 

• Continued residential water meter installations through the volunteer program, capital 
projects and maintenance programs. 

• Continued water main upgrades through the Capital program. 
• Additional PRV station upgrades. 
• Replacement of Oak Street Bridge PRV station, by the spring of 2009. 
• The City’s Engineering Planning section is working with Water Services to design and 

build two new pigging stations and develop a 5-year pigging program to enhance water 
quality within the water distribution system. 
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Annual System Maintenance   
The following annual maintenance functions 
are undertaken by the City of Richmond to 
maintain water quality in distribution system. 
 
                     
 
 
 

Water Sampling and Analysis             2008 Budget: $75,839 
Sampling and analysis are conducted on an ongoing basis in conjunction with the Metro 
Vancouver. Sampling results are reviewed by the MHO. The City takes approximately 1500 
water samples in a year. 
 
S.C.A.D.A                             2008 Budget: $118,613 
This program currently provides for maintenance and operation of the City’s Supervisory 
Control And Data Acquisition system. S.C.A.D.A allows for the collection of real-time data 
concerning water quality and the City’s water distribution system in general. 
 
 
Program Water Main Flushing                                    2008 Budget: $112,647 

The water services conduct a yearly flush of all water 
mains to remove silt and organic matter. By 
removing sediments, the City can protect water 
quality and reduce the amount of disinfectant 
(chlorine) needed. A “unidirectional flushing" 
method is used to prevent water from un-flushed 
mains flowing into recently flushed mains. Targeted 
flushing in a number of areas has greatly improved 
levels of chlorine residual. The City continues to 
explore ways to improve residual chlorine levels 
through water modeling, the replacement of dead end 
water mains, and the installation of automated 
flushing stations. 

   Figure 8: Annual Flushing Program            
 
Demand Water Main Flushing                          2008 Budget $108,550 
This program covers unscheduled flushing of water mains due to bacteria, turbidity, or other 
water quality issues. The City responded to 270 water quality complaints per year. 149 
complaints resulted in demand flushing. 
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Cross-Connection Control                                                                         2008 Budget: $25,560                         

This program covers money spent to prevent 
contamination from entering the system via 
uncontrolled "cross-connections". The 
installation of back flow prevention devices 
and the review of new plumbing installations 
protect the public from this danger. The use of 
fire hydrants for construction is also a potential 
source of backflow. To prevent contamination, 
City staff must install a “backflow prevention” 
device before a hydrant is used in this way. 
         

        Figure 9: Backflow Prevention Device            
 
Blow Off/Scour Valve Installations                2008 Budget: $32,036 
This program is for the installation of blow off valves throughout the City. These valves are 
where no fire hydrant is available for flushing, and water quality is an issue. The current service 
level for this program budgets for the installation of 4 blows off valves per year.  These valves 
allow for effective operation of our annual flushing program. 
 
Water Main Replacement                                                                     2008 Budget: $ 6,500,000 
 
To reflect the 100-year life of Richmond’s water distribution system comprising asbestos 
cement, plastic (C-900) and steel water mains, an annual expenditure approaching $7.7M is 
required to maintain the replacement cycle. Provisions have been made in the long-range 
financial plan to reach this level of funding within the next few years. 
 
Public Notification 
At the direction of the MHO, water quality advisories can be issued to the general public at large, 
small local areas or issued recommending that immuno-compromised persons or the elderly and 
very young should boil, filter, or distil drinking water from surface sources. A sample of the 
drinking water quality advisory is included in Appendix 7. 
 
 
 
Operator Qualifications and System Classification 
Provincial drinking water standards require certification of both water systems and operations 
staff. This classification is done through the Environmental Operators Certification Program 
(EOCP). The Walkerton outbreak serves as an illustration of the need to ensure system operators 
are properly trained. Operators need to know not only how to supply safe water on a day-to-day 
basis, but also how to respond to sudden source contamination, industrial spills, equipment 
failures, water main breaks, vandalism, and other emergencies.  
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System Classification 
System classification involves the evaluation of a water system, to determine and rank its 
complexity. Levels of complexity rage from “Small System”, to Class I though Class IV. 
Richmond is classified as a Class III water distribution system. 
 
Operators Certification 
“Section 12” of the Drinking Water Protection Act proclaims a person is qualified to operate, 
maintain or repair a water supply system if the person is certified by the Environmental 
Operators Certification Program (EOCP) to the same level as the system they operate.  The 
implementation date for a Class III system was January 1, 2007. 
 
Currently all full-time staff and most of the temporary full-time staff have achieved the EOCP 
certifications at the level 1 or higher. In the City of Richmond, currently 3 full-time staff have a 
Level III certificate. 
 
Benefits of a Certification Program 
With water and wastewater employees properly certified, the public, the corporation, regulatory 
agencies, and managers can be confident that water services staff have the skills, knowledge, 
abilities, experience, and judgement to competently perform their job. 
 
Certified employees can: 

• Maximize the performance of water and wastewater infrastructure 
• Minimize health risks and environmental concerns 
• Optimize operational cost 
• Protect infrastructure investment  

 
 
Certification has resulted in: 

• Improved safety and reduced accident rates  
• Compliance with water/pollution control legislation  
• Enhanced career opportunities for certified operators, ease for in hiring, promotion, and 

establishing salary levels based on certification 
• Minimum qualification standards requiring operators to pass a comprehensive exam 
• A focus on the development of training materials based on "need to know" criteria  
• A means of recognition to peers, owners, and managers of the water distribution system 

 
 
Operator Training 
Through obtaining certification staff are being promoted to gain a better understanding of the 
work they perform, giving staff confidence to make informed decisions. The training budget in 
2008 was $50,000. All staff are encouraged to take the courses, which will enable them to 
advance to higher levels. In addition, participation in additional training seminars and courses is 
encouraged with fees paid by the City, upon successful completion. 
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Security Measures 
Due to a break-in at a City’s PRV station security has been increased in four of the City’s PRV 
stations by upgrading the City’s SCADA system to include security intrusion alarms. This 
program will continue until all sites are protected. 
 
Emergency Response Plan 
In the event of possible contamination of the water system, the City of Richmond, Metro 
Vancouver, and regional health authority have developed a number of emergency response plans.  
 
If contamination of the water system is suspected, water services staff must: 

• Ensure safety of response crew. 
• Notify the appropriate agencies and City personal (Table 4). 
• Isolate the actual or suspected contamination, and determine its source. 
• Provide water samples to the Metro Vancouver Lab. 
• Flush water from an uncontaminated source to purge actual or suspected contaminant, 

following procedures for de-chlorination and the proper disposal of water. 
• Through the continuous feed method inject sodium chlorine 12% into the contaminated 

water main with a dosage of 300 Ml/g or 300 ppm. 
• Let sit for 3 hours and remove chlorine, neutralizing with sodium thiosulphate to ensure 

no environmental impact. 
• Provide additional water samples to the Metro Vancouver Lab for retesting. 
 

Depending on the nature of the contamination the Medical Health Officer (MHO) may decide to 
leave the water main in service and issue a boil water advisory, or may instruct the City to 
provide alternate water to those affected. Once water samples are given clear results the water 
main can be placed back in service. See Appendix 7 for specific emergency response plans. 
 

Table 2 – Agency Notification for Situations Drinking Water Safety 

Situation Notifying Agency Agency Notified Time Frame For 
Notification 

Fecal positive sample City of Richmond 
Metro Vancouver Lab City of Richmond / MHO Immediate 

Chemical/biological 
contamination 

City of Richmond 
Metro Vancouver Lab City of Richmond / MHO Immediate 

Turbidity > 5 NTU 

City of Richmond  
Metro Vancouver 
Control Centre 
Metro Vancouver Lab 

City of Richmond / MHO Immediate 

Disinfection failure 
primary or secondary 
disinfection 

City of Richmond 
Metro Vancouver 
Control Centre 
Metro Vancouver Lab 

City of Richmond / MHO 

Immediate, where 
BC DWPR or 
GCDWQ 
guidelines may 
not be met 

Loss of pressure due 
to high demand 

City of Richmond 
Metro Vancouver 
Control Centre 

MHO 
City of Richmond 
Metro Vancouver

Immediate 
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Control Centre 
Water main break 
where the pressure 
drops below 20 psi. 

City of Richmond 
Metro Vancouver 
Control Centre 

MHO 
City of Richmond Immediate 

 
Conclusion 
Richmond residents enjoy very high quality drinking water. While color, temperature, and low 
pH are occasional aesthetic concerns, the protected nature of the GVWD watersheds allows the 
City to supply water to residents with a low potential for microorganisms. 
 
In previous years, portions of the distribution system have experienced lower than desirable 
chlorine residual values. However, the extent of these conditions has improved greatly with the; 
implementation of weekly and monthly flushing, installation of automated flushing points, and 
active replacement of water services infrastructure. 
 
In addition, the issue of turbidity in distribution piping has been experienced. To combat these 
problems staff continue to employ best management practices in the operation and maintenance 
of the water system. The completion of the Semour-Capilino treatment plant should significantly 
reduce the level of turbidity in Metro Vancouver source water and prevent additional drinking 
water advisories, like the one experienced in November 2006. 
 
The City achieved a milestone in 2006 by meeting “Section 12” of the Drinking Water 
Protection Act. This ensures that the Environmental Operators Certification Program, to the same 
level as the distribution system, is certifying water service staff. Experienced and highly trained 
water services staff are well equipped to operate and maintain all aspects of the water system 
from supply to distribution. 
 
The City of Richmond has steadily improved and upgraded its water distribution system, with 
water sample test results indicating a significant improvement in water quality over the past 
number of years. The City of Richmond remains diligent in ensuring this system is maintained to 
the high standards expected by Richmond residents, and that its contingency plans in the event of 
an emergency are thorough and up to date. 
 
The City appreciates the good working relationship with Vancouver Coastal Health Authority 
and acknowledges them as important partners in maintaining high quality drinking water 
throughout the City of Richmond. 
 
 
 
Doug Anderson 
Manager, Water Services 
(3334) 
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APPENDIX 1: Drinking Water/Water Quality Websites and References 

1) Health Canada Drinking Water Guild Lines:  
http://www.hc-sc.gc.ca/ewh-semt/water-eau/drink-potab/index_e.html 
 

2) Provincial Drinking Water Protection Act (2003)   
                         http://www.qp.gov.bc.ca/statreg/reg/D/200_2003.htm#section8 
 

3) Greater Vancouver Regional District – Source Water Quality and Supply 
  http://www.gvrd.ca/water/index.htm 
 

4) Richmond Health Services (Regional Health Authority) 
  http://www.rhss.bc.ca/bins/index.asp 
 

5) British Columbia Water Works Association 
  http://www.bcwwa.org/ 
 

6) American Water Works Association 
                        http://www.awwa.org/ 
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APPENDIX 7 : SAMPLE DRINKING WATER QUALITY ADVISORY 
 

CANADA LINE WATERMAIN CONSTRUCTION 
CLOUDY WATER NOTICE 

 
To accommodate Canada Line construction and passage along Cambie 
Street, the Greater Vancouver Water District (GVWD) must re-align the 
Cambie - Richmond watermain at 41st and 49th Avenues in Vancouver. 
This watermain is the major source of drinking water to West Richmond. 

 
In preparation of the re-alignment work and in collaboration with the 

City of Richmond, the GVWD will be conducting a supply and capacity 
test on the night of February 17, 2007 from 10:00 p.m. to 7:00 a.m. This 

test may result in turbidity (or cloudy water), discolouration or low 
pressure at your water taps. 

 
These impacts are purely aesthetic. Either run taps until water becomes 

clear, or refrigerate drinking water ahead of time. 
 

During this time the City of Richmond will conduct monitoring to ensure 
water quality. We appreciate your understanding throughout this test. 

 
For further information on water quality or water supply, please 

contact the City of Richmond’s Public Works Control Centre 
at 604-244-1262. 

 
For general information on Canada Line construction 

visit www.canadaline.ca, or call 604-608-0200. 
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APPENDIX 8 : SPECIFIC EMERGENCY RESPONSE PLANS 
 

Fecal or E. coli, Positive Response 
If a water sample tests positive for fecal coliform, the following response plan will occur; 

• The municipality’s water quality personnel and the MHO will be notified via the Metro 
Vancouver laboratory. 

• Interim samples from the site will be examined. (Interim samples are samples in the 
period between when the fecal positive sample was taken, and when it was determined to 
be fecal positive). 

• Arrangements will be made for the immediate collection of a repeat sample (including, 
where possible, samples from upstream and downstream of the fecal positive sample). 

• The chlorine residual for the sample noted on the sampler’s Water Sample Data Sheet 
will be reviewed to determine if a localized loss of disinfectant occurred. 

• All water utility personnel will be contacted to determine if there was any loss of 
pressure, or other unusual events, that may have led to contaminants entering the system. 

• The need for a boil water advisory will be evaluated by the City and the MHO. If a boil 
water advisory is deemed necessary, the municipality will carry out various means to 
inform the public. The Metro Vancouver will be informed of this public advisory. 

• The City in consultation with the MHO will determine the need and extent for a boil 
water advisory. 

• The Metro Vancouver Laboratory will initiate procedures to identify species of the fecal 
positive organism with standard biochemical tests.  

• The MHO will be contacted with the repeat sample results and the results of the species 
identification on the fecal positive sample when these tests are complete. 

 
In the event of possible E. coli or Fecal Coliform contamination all steps to ensure public health 
and safety will be taken including, if necessary, banning water usage. 
 
Chemical or Biological Contamination Response 
In the event of chemical or biological contamination, in source waters or the city’s distribution 
system, the following actions will be taken, by both the City of Richmond and Metro Vancouver: 

• immediately notify the regional health authority.  
• identify the chemical and any public health risk factors associated with its presence in  

potable water.  
• isolate the contaminated zone area and determine the level of contamination  
• issue a public advisory in consultation with the MHO.  
 

In the even of possible biological or chemical contamination all steps to safety will be taken to 
ensure public health including, if necessary, banning water usage. 
 
Turbidity Response 
Turbidity(cloudy water) occurs during periods of heavy rain at/around GVWD water sources.  
Following completion of the Seymour-Capilano Filtration project the number of turbidity events 
should be reduced.  The City of Richmond in conjunction with the Regional Health Authority 
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has developed a turbidity response plan, which considers the City’s responsibility for due 
diligence without unreasonably constraining the water utility’s ability to operate the system.  
 
During turbidity events of >1 NTU the staff will.  

• begin a rigorous sampling program for microbiological activity and residual chlorine 
• monitored the City’s S.C.A.D.A. system with updates sent to the regional Health 

Authority on a predetermined schedule 
• issue a public communication in consultation with the regional Health Authority 
• if necessary issue a boil water advisory will be issued to residents receiving turbid water. 

 
Response to Interruption of Primary and/or Secondary Disinfection 
Upon notification by Metro Vancouver Operations that an interruption in disinfection has 
occurred: 

• Staff will monitor residual levels of chlorine at strategic locations in the Metro 
Vancouver supply area, 

• The city’s S.C.A.D.A. system will be monitored with updates sent to the regional Health 
Authority on a predetermined schedule, as set by the Health Authority, 

• In cases where chlorine residual is less than 0.2 ppm, city crews will flush the affected 
area until an acceptable level is achieved. 

• These actions will continue until disinfection is resumed and adequate levels of residual 
chlorine have been reached in the distribution system 

 
Response to Loss of Pressure Due to High Demand 
In the event of a pressure loss due to high demand; 

• City staff will attempt to rectify the problem as soon as possible using various demands 
management techniques and by supplementing supply to problem areas.  

• The Metro Vancouver and the MHO will be notified, and  updated concerning any water 
quality issues.  

• City staff will perform chlorine residual tests at various locations to determine if adequate 
disinfectant is present in the distribution.  

• All water quality complaints from the public will be thoroughly investigated due to the 
potential for water contamination during low water pressure. 

 
Response to Water Main Breaks with Suspected Contamination 
All water main breaks where chemical or microbiological contamination of the system is 
suspected will be immediately reported to the MHO. The municipality will isolate the 
contaminated section from the rest of the distribution system. Once the water main has been 
repaired, chlorine residual testing will be conducted at various locations affected by the main 
break. If low chlorine residuals are found, necessary actions to increase the levels of free 
chlorine will be carried out. If bacterial contamination is suspected, water samples will be taken 
and appropriate action taken. 
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