





Checking for Free Chlorine

WATER QUALITY MONITORING PROGRAM

In 2024, there were 64 water quality sample locations
in Burnaby (Figure 2 and Appendix A). These sample
locations were selected on the basis of determining
water quality in various pressure zones, dead ends,
reservoirs, feed lines from Metro Vancouver watermains,
residences and institutions. These locations were
grouped into four different routes for sample collection
purposes. Water samples were collected on average
twice per week on a two week sample location cycle.
At the time of sample collection, free chlorine residual
and temperature were measured using field test kits.
In addition, Metro Vancouver collected water samples
from 14 sites along its transmission network in the City
(Appendix B).

The collected samples were submitted to the Metro
Vancouver Laboratory for analysis. The Metro Vancouver
Laboratory is a member of the Canadian Association

of Environmental Analytical Laboratories (CAEAL), is
accredited by the Standards Council of Canada (SCC)
and is also approved by the Provincial Medical Health
Officer for potable water testing.

A total of 2,343 routine drinking water samples were
obtained in 2024 for bacteriological analysis. These
included 1,624 samples collected from City sample
sites and 719 samples collected from Metro Vancouver
transmission line sites located within the City boundary.
(Appendix A). The average number of samples collected
for bacterial monitoring by the City every month was
over 120 (Figure 3), except for the month of January.
Based on Burnaby’s projected population of around
250,000, this is above the 108 monthly sample
requirement stipulated in the BC Drinking Water
rotection Regulation for Burnaby’s population size
(Figure 3 and Table ).

From a reporting perspective, Fraser Health Authority
(FHA) was provided with the drinking water quality
results directly by the Metro Vancouver laboratory at
the same time as the results were sent to the City. It is to
be noted that information regarding sampling locations,
sample frequency, sample collection methodology,
sample parameters and the laboratory to be used for
sample analysis were submitted and accepted by FHA.
Furthermore, FHA also collects water samples from

City kiosks for audit purposes on a regular basis.
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Figure 2 — Burnaby Drinking Water Quality Monitoring Stations Map
An interactive version of this map can be found at Burnaby.ca/Maps
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Figure 3 — Number of Monthly Routine Samples Taken in 2024

TABLE 1:
SCHEDULE B (FREQUENCY OF MONITORING SAMPLES
FOR PRESCRIBED WATER SUPPLY SYSTEMS) OF THE
B.C. DRINKING WATER PROTECTION REGULATION

Population served Number of samples per month
Less than 5,000 4
5,000 to 90,000 1 per 1,000 of population

90 plus 1 per 10,000 of population

bilers Unain 20,000 in excess of 90,000
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Figure 4 — 2024 Average Monthly Water Temperatures in the Distribution System
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Figure 5 — 2024 Monthly Average Turbidity Levels in the Distribution System




Physical Parameters

In the City’s water distribution system, the physical parameters tested include temperature and turbidity.

Temperature

Water temperature in the distribution system is
dependent on the seasonal temperature variation
experienced by the source water. The Guidelines for
Canadian Drinking Water Quality set the aesthetic
objective (AO) at less than 15°C for drinking water
temperature. Temperatures above 15°C can impact
aesthetic properties of taste, colour and odour.
Temperature is also related to the microbiological
characteristics of drinking water through its effect on
water treatment processes, especially disinfection, and
its effect on the growth and survival of micro-organisms.

The average water temperature in the distribution
system remained well below the AO of 15°C throughout
the year other than the peak of summer in July and
August (Figure 4). Metro Vancouver typically
experiences warmer temperatures during these
summer months which attributes to increase water
temperatures in the distribution system. However,
during this period, water quality samples did not show
an increase in bacteriological growth, indicating that
effective treatment was achieved through means like
filtration and chlorine disinfection.

Stock photo - Water Sample Testing

Turbidity

Turbidity is a measure of the relative clarity or
cloudiness of water caused by fine suspended
matter such as clay, silt and organics. Turbidity is
not a direct measure of these particles, but rather a
general measure of the effect these particles have
on light. Elevated turbidity may be attributed to
source water conditions or other transient activities
which cause a change in water pressure or flow in
the system. These activities include construction,
watermain flushing, watermain breaks, or a sudden
increase in water usage (e.qg. firefighting). In the
event that a sample indicated a high turbidity
reading, the procedure would be to follow up

with the FHA, immediately flush the applicable
watermain(s) and re-sample as appropriate.

In 2024, the majority (99.36%) of the water sampled
had turbidity less than 1 NTU. Eleven samples (0.74%)
had turbidity greater than 1 NTU. The average
turbidity in Burnaby’s water system is seasonally
constant as shown in Figure 5.




TABLE 2: BURNABY DRINKING WATER DISINFECTION BY-PRODUCTS RESULTS (2024)
Four of these tests were taken throughout the year at 7 different stations around the city. These tests
are performed to ensure that no disinfectants remain in the pipes after cleaning events. As shown in the
“Total” Columns, the amounts of DBPs remaining in the pipes is significantly lower than the Federal
Guidelines for Canadian Drinking Water.
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Chemical Parameters

Water in the City’s distribution system is

also tested for chemical parameters of pH,
chlorine, disinfection by-products (haloacetic
acids and total trihalomethanes), metals and
vinyl chloride.

pH

The pH levels of water sampled was representative
of the pH levels of the source water and were all
within the Guidelines for Canadian Drinking

Water Quality Aesthetic Objective of 6.5 to 8.5.

Chlorine Residual

Chlorine is used to disinfect the water and safeguard
against any microbial regrowth or contamination in
the distribution system. The Guidelines for Canadian
Drinking Water Quality recommends a minimum free
chlorine residual of 0.2 mg/L.

On average, 97.4% of water samples obtained

from the 64 sampling stations achieved the objective
of 0.2 mg/L or above in 2024 (Appendix A). Of the
2.6% (64) of water samples that had free chlorine
residual of <0.2 mg/L, most of the sampling sites

are located in low flow areas such as industrial
neighbourhoods, parks and dead-end cul-de-sacs.
Every time a chlorine level under 0.2mg/L was found,
the City performed a uni-directional flush to bring
chlorine levels back to a safe range.

Disinfection Byproducts

Disinfection byproducts are compounds formed
by the interaction between chlorine and naturally
occurring organic substances in the water such as
decaying leaves and vegetation that enter the
source water naturally.

The disinfection by-products, measured as
trihalomethanes (THM) and haloacetic acid (HAA)
were found to be below the Maximum Acceptable
Concentration (MAC) value of 100 parts per billion
and 80 parts per billion, respectively as noted in the
Guidelines for Canadian Drinking Water Quality
(Table 2).

Vinyl Chloride

Two vinyl chloride samples were taken in 2024.
The samples were taken at a location where the
longest section of polyvinyl chloride (PVC) pipes
was installed for conveying drinking water to the
end user. The vinyl chloride concentration in each
sample was found to be <.001 mg/L which is below
the guideline value of 0.002 mg/L stipulated in the
Guidelines for Canadian Drinking Water Quality.




Metals

Drinking water samples from seven stations were tested for metals on two different occasions. None of the sample
results exceeded the Maximum Acceptable Concentration (MAC) guideline values stipulated in the Federal Guidelines
for Canadian Drinking Water Quality (Table 3).

TABLE 3: BURNABY DRINKING WATER TOTAL METAL SAMPLING RESULTS (2024)

Site BUR-561K BUR-576K GUIDELINES'

Samp|e Date 04/17/2024 | 10/08/2024 | 04/17/2024 | 10/08/2024 | 04/17/2024 | 10/08/2024 | 04/17/2024 | 10/08/2024
Aluminum 49 54 24 26 23 60 24 23 2900
Antimony <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 6
Arsenic <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 10 (ALARA)
Barium 3.1 3 3.1 3.2 29 2.1 3.0 3.4 2000
Boron <10 <10 <10 <10 <10 <10 <10 <10 5000
Cadmium <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 7
Calcium 5460 1820 8860 7770 8510 1160 9300 7510 none
Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 50

g Cobalt <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 none

2| copper 2.8 6 3.6 45 3.3 6.5 2.0 3.3 2000

< | Iron 28 37 8 7 <5 51 9 6 <300

-

§ Lead <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 5 (ALARA)

® | Magnesium 169 19 216 287 222 95 233 294 none

L Manganese 9.1 3.6 3.1 8.6 2.7 6.7 6.2 8.3 120
Mercury <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 1.0
Molybdenum <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 none
Nickel <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 none
Potassium 138 143 158 239 155 131 159 238 none
Selenium <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 50
Silver <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 none
Sodium 5340 9890 1600 2450 1500 | 10800 1590 2230 <200,000
Zinc <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <5000

none — No Current Guideline Available
ALARA — As Low As Reasonably Achievable 'Canadian Drinking Water Quality Guidelines




TABLE 3: BURNABY DRINKING WATER TOTAL METAL SAMPLING RESULTS (2024)

Site BUR-586K GUIDELINES'
Sample Date 04/17/2024 | 10/08/2024 | 04/17/2024 | 10/08/2024 | 04/17/2024 | 10/08/2024
Aluminum 25 59 29 34 38 37 2900
Antimony <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 6
Arsenic <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 10 (ALARA)
Barium 3.1 24 3.2 34 25 2.8 2000
Boron <10 <10 <10 <10 <10 <10 5000
Cadmium <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 7
Calcium 8630 1050 8940 7410 6580 4870 none
Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 50
g Cobalt <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 none
2 | copper 3.1 9.6 4.1 6 4.7 6.5 2000
= | Iron 6 42 10 8 16 20 <300
g Lead <05 <05 <05 <0.5 <0.5 <0.5 5 (ALARA)
g Magnesium 223 94 21 262 186 206 none
= Manganese 5.8 4.1 3.1 6.6 4.7 6.4 120
Mercury <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 1.0
Molybdenum <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 none
Nickel <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 none
Potassium 155 130 159 230 145 192 none
Selenium <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 50
Silver <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 none
Sodium 1820 10900 1840 3360 4040 5840 < 200,000
Zinc <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <5000
none — No Current Guideline Available
ALARA — As Low As Reasonably Achievable canadian Drinking Water Quality Guidelines

—
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Bacteriological Quality

The bacteriological monitoring conducted regularly
by the City includes testing for heterotrophic
plate count (HPC), total coliform and E. Coli.

Heterotrophic Plate Count

Heterotrophic plate count (HPC) is measured to
monitor the system for early bacterial regrowth

in the water distribution system. The annual average
levels of HPC have decreased over the last twenty
years (Figure 6), now stabilizing well under the
guideline value. While bacteriological regrowth in
the late summer and fall period is still occurring

(due to warmer water temperatures), it is to a much
lesser extent than when monitoring started in 2001.
Continued efforts in unidirectional flushing of
watermains and maintaining a free chlorine residual
objective of 0.2 mg/L helps to keep the HPC numbers
below guideline levels of 500 CFU.

Total Coliform and E. Coli

For a waterworks system to be in compliance, the potable
water sample must meet the following standards set

out in Schedule A of the British Columbia Drinking Water
Protection Regulations for the parameter tested (Table 4).

Overall, the bacteriological water quality complied with
the BC Drinking Water Protection Regulations (Figure 7).

With respect to E. Coli, one sample was found to contain

E. Coli bacteria at 1 CFU/100mL. At no time did the
percentage of samples that tested positive for E. Coli

exceed the 10% stipulated in the British Columbia Drinking
Water Regulations. Furthermore, the samples that tested
positive did not contain more than 10 E. Coli bacteria per

100 mL. Following immediate flushing after the measurement,
subsequent water quality samples were collected, all of
which tested negative for the presence of E. Coli bacteria.

With respect to total coliforms, one sample was found to
contain total coliforms bacteria at 34 CFU/mL. At no time

did the percentage of samples that tested positive for total
coliform exceed the 10% stipulated in the British Columbia
Drinking Water Regulations. Following immediate flushing
after the measurement, subsequent water quality samples
were collected, all of which tested negative for the presence
of total coliforms bacteria.

As a standard protocol, any sample with 1 or greater total
coliforms would result in unidirectional flushing, followed by
resampling. Any sample with greater than 10 total coliforms
would result in a follow-up with FHA and immediate flushing
of applicable watermains and resampling.

For a complete list of results by sampling locations,
see Appendix A.

PARAMETER

STANDARD

Fecal Coliform bacteria

No detectable fecal coliform bacteria per 100 mL

Escherichia Coli (E. Coli)

No detectable Escherichia Coli per 100 mL

Total Coliform bacteria

a) No more than 10% of the samples in a 30 day period should be positive
for total coliform bacteria when more than one sample is collected.

b) No sample should contain more than 10 total coliform bacteria per 100 mL
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Figure 6 — Improvements in Drinking Water Distribution System (2000-2024)
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Figure 7 — City of Burnaby — 2024 Results of Bacteriological Analyses of Potable Water Samples Compliance
with BC Drinking Water Protection Regulation Provided by Metro Vancouver
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WATER CONTINUITY PLAN

In the event of major emergencies or disasters, the Engineering Department is responsible for
restoring and maintaining water utility operations. Furthermore, this will ensure that water quality,
quantities and pressures are sufficient for the distribution of drinking water and effective
firefighting. The Water Continuity Plan replaces the Water Utility Incident Response Plan and is
the Engineering Department’s action plan to ensure compliance with the legislated requirements
under the BC Drinking Water Protection Act and Regulation. Should water utility service be
diminished by an emergency or disaster, this plan will assist in reducing the impact and ensuring
orderly response.

CONCLUSION

In partnership with Metro Vancouver, the City of Burnaby consistently delivers clean, safe and aesthetically
pleasing drinking water to residents, businesses and visitors in Burnaby. In 2024, the physical, chemical, and
bacteriological characteristics of the drinking water continued to be of high quality and in compliance with
applicable regulations and guidelines.

The addition of a water sampling kiosk in 2023 has ensured that the number of samples collected by the
water sampling department will continue to be well above the minimum number of samples required by the
B.C. Drinking Water Protection Regulation, even with the increasing population of the City.
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