MCBRIDE STATION
WATER HEATER
REPORT

FEBRUARY 3, 2022

ABSTRACT

Quantifying analysis of premature hot
water tank failures in McBride Station
townhouses, caused by corrosive low pH
well water supplied to Fort Langley.

On behalf of Strata Corp. EPS2102



McBride Station Water Heater Report

The following report was prepared by Stu MacGillivray on behalf of the owners
and Strata Council of McBride Station, Strata Corporation EPS2102.

Mr. MacGillivray is a current owner and resident in McBride Station, as of the date
of publication.

Questions regarding this report may be emailed to: MBS.HWT.Report@gmail.com
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Executive Summary

McBride Station is a fifty-two unit, residential townhouse complex located in Fort Langley. Built
in 2014-2015, premature failures of the electric hot water tanks began after only 4.4 years of
occupancy. In 2020 alone, twenty-four tanks failed due to corrosion and had to be replaced.
Another eighteen tanks were replaced in 2021. By the end of 2021, 46 out of 52 hot water
tanks have failed, all well before the end of their manufacturer’s eight-year warranty. The
aggressive corrosion of the Fort Langley well supplied water, due to its low pH value, has been
identified as the most likely cause. This is based on feedback from plumbing contractors who
service this area, anode rod evidence, and the stated objectives given by Metro Vancouver’s
initiative to raise the pH of their water supply.

Hot water tanks are not the only plumbing components vulnerable to the corrosive nature of
low pH water, so are brass and copper fittings. Failures of these have also occurred at McBride
Station, so far with no significant associated damages. However, the potential is there for these
types of fitting failures to cause major water damage to homes and businesses, requiring
expensive repairs, insurance claims and loss of revenue. Plumbing contractors can verify that
these incidents have occurred in buildings in Fort Langley.

The most cost effective and environmentally beneficial solution to raise the pH is to install a
central water treatment system at the Fort Langley well head. Centralizing the water treatment
in this way provides economies of scale for both capital and operating costs. Township
ownership, operation and maintenance of the equipment would ensure reliable results and
benefits for all users downstream of the well.

The sooner the Township of Langley can implement these proposed water treatment
improvements, the sooner all parties and the environment will benefit.
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Introduction

A majority of homeowners at the McBride Station townhouse complex, located in Fort Langley,
have experienced a premature failure of their electric hot water tank (HWT). As of the date of
this report, forty-six of the fifty-two homes have had to replace their HWT due to leaks caused
by corrosion. The tanks that have failed range in age from 4.6 to 7.1 years (based on date of
occupancy). The weighted average equals 6.18 years, well short of the eight-year warranty
period and expected service life. The first reported HWT failure and replacement occurred in
December of 2018.

The townhouse complex itself, developed and constructed by Lanstone Homes Ltd., was fully
completed in 2015. Initial occupancy began in Q2 2014 and final occupancy occurred in Q2
2015. The HWTs installed by the developer were manufactured by the John Wood company
and are covered by an eight-year manufacturer’s warranty. Owners that replaced their HWT
had the cost of the tank mostly offset by the manufacturer’s warranty. However, the costs for
replacement labour, ancillary materials and disposal were not.

The purpose of this report is to document and quantify these HWT failures with the intent of
highlighting some of the negative financial and environmental impacts caused by the low pH of
the well water supplied to Fort Langley. The ultimate goal is to see the pH of this water raised
to a level comparable to the one targeted by Metro Vancouver in their recently announced
Corrosion Control Program: Copper Pipes Protection®. The objectives of this program are
stated as:

e Reduce the release of copper from pipes in buildings caused by low pH in the region’s
water

e Reduce leaks in pipes caused by copper corrosion

e Help preserve the lifespan of pipes and hot water tanks

e Reduce green stains on tubs, sinks, and grout

The owners in McBride Station believe these same benefits should be available to residents and
businesses in Fort Langley. This would significantly reduce the financial costs and negative
environmental impacts associated with having to replace and dispose of equipment that has
failed prematurely, along with the GHG emissions associated with the manufacture and
shipping of replacement components.

1 Metro Vancouver: Project and Initiatives / Corrosion Control Program: Copper Pipes Protection
http://www.metrovancouver.org/services/water/engagement/projects-and-initiatives/corrosion-control-
program/Pages/default.aspx?fbclid=IwAR2Uso6ChsPcrTv-DCeXNMLIpPpQM7yV4o0MROMZiZOWDRhGK-

cN3VwyCplM
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History of Hot Water Tank Failures at McBride Station

The first HWT failure and replacement at McBride Station occurred in December 2018. This
particular townhouse had only been occupied for four years and five months. In 2019 four
HWTs failed requiring replacement, in 2020 twenty-four HWTs were replaced, and in 2021
eighteen more HWTs were replaced. This brings the total number of HWT replacements by the
end of 2021 to forty-six (46).

Total Hot Water Tank Replacements Hot Water Tank Replacements By Year
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28
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Figure 1: HWT Replacements by Year

In all cases the HWT failures were attributed to corrosion by the various plumbing contractors
that supplied and installed the replacement tanks. The original John Wood HWTs have an
eight-year manufacturer’s warranty which provided the original home purchasers with some
warranty coverage for the tank replacements but left them with the replacement cost of
labour, ancillary materials and disposal.

All McBride Station townhouse units were originally constructed with John Wood Model
JW850SDE-30 200 electric HWTs to supply water heating. These tanks have an eight-year
manufacturer’s warranty. Within the lower mainland of B.C., where the primary water source
is supplied by Metro Vancouver, electric HWTs of this style and type can easily last for ten years
and more. To see this many HWTs fail while still under warranty, all within a single townhouse
complex, is unusual. It strongly indicates a water quality issue and a lower than ideal pH value
is the most likely cause of aggressive corrosion. The pH value is a key difference in the quality
of the Fort Langley well sourced water compared to the water supplied to other areas by Metro
Vancouver.
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Figure 2: Average age of tanks that failed

pH Levels and Corrosion

The strata corporation for McBride Station, EPS2102, contracted Element laboratories in
Langley to test and report on Fort Langley drinking water samples taken in one of our
townhouse units. The full results from these tests are included in Appendix 2.

Relevant to this report, the measured pH level of our Fort Langley drinking water was 6.82
which is below the recommended levels outlined in the Canadian Drinking Water Guidelines?.
Those guidelines recommend that pH levels be maintained in the 7.0 to 10.5 range. As noted in
the guidelines “The control of pH is important to maximize treatment effectiveness, control
corrosion and reduce leaching from distribution system and plumbing components.”

Concern about the corrosive aspects of low pH drinking water is further exemplified locally by
Metro Vancouver’s recently announced initiative® where they plan to raise their drinking water
pH levels from 7.7 to 8.3-8.5, with the stated intent to protect and extend the service life of
copper pipes and hot water tanks:

2 Guidelines for Canadian Drinking Water Quality — Summary Table: See Appendix __
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/water-
quality/guidelines-canadian-drinking-water-quality-summary-table.html

3 Metro Vancouver: Project and Initiatives |/ Corrosion Control Program: Copper Pipes Protection
http://www.metrovancouver.org/services/water/engagement/projects-and-initiatives/corrosion-control-
program/Pages/default.aspx?fbclid=IwAR2Uso6ChsPcrTv-DCeXNMLIpPpQM7yV4oMROMZiZOWDRhGK-

cN3VwyCpIM
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Metro Vancouver
Corrosion Control Program: Copper
Pipes Protection

Project Overview

“To protect copper pipes and hot water
tanks in buildings, Metro Vancouver is
planning to increase the pH and
alkalinity of the region’s drinking water
through the use of natural minerals. This
increase will:

e Reduce the release of copper
from pipes in buildings caused by
low pH in the region’s water;

e Reduce leaks in pipes caused by
copper corrosion;

e Help preserve the lifespan of
pipes and hot water tanks; and

e Reduce green stains on tubs,
sinks, and grout.

The pH Scale

The pH scale is a measure of how acidic or basic a solution is.
The operational pH guideline for treated drinking water is 7.0 to 10.5.
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Image 1: From Metro Vancouver's Copper Pipes Protection program

With Metro Vancouver’s current drinking water pH level of 7.7, it is common for HWTs
equivalent to those installed at McBride Station to last ten years or longer, according to
contractors, suppliers and utility personnel working in the lower mainland.

To provide some local context, Murrayville Plumbing and Heating Ltd. is a Langley based
plumbing company that regularly services homes and businesses in Fort Langley. Spencer

Turley is the President, and he reports that they routinely see residential hot water tank failures

in Fort Langley occurring after only two to three years. Commercial HWT failures, such as those
used in restaurants, are failing after one year. One client is having to replace all of the water
pipes in their house after only seven years due to corrosion. Mr. Turley believes that corrosion
caused by the low pH water supplied to Fort Langley is the main cause for these premature

plumbing failures.

Further evidence of the corrosive effects of the Fort Langley well water supplied to McBride

Station can be seen in Image 1 below. These photos were taken of an anode rod removed from

a HWT on March 3, 2021. This particular HWT had been replaced on January 4, 2019 at an age
of four years, seven months. The corrosion visible on the anode rod represents only two years
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and two months of HWT usage and exposure to Fort Langley water. A stock image of a new
anode rod is provided for comparison — see Image 2.

Image 2: New anode rod

Image 1: Anode rod corrosion — photos taken March 2021

Beyond the impacts to HWTs, copper and brass are also susceptible to corrosion from low pH
water. The photos that follow are of corrosion that formed on a few copper elbows and
compression collars that are part of the PEX water piping installed in McBride Station. If these
components should fail it would cause major flooding and property damage within a home.
These particular components were readily visible in the mechanical room. The homeowner
spotted them and had them repaired. However, these components are also installed on water
piping running inside of walls. Here they are not readily visible to a homeowner or resident. A
failure of one of these could result in extensive water damage. The cost of subsequent repairs
and the disruption to the occupants would be substantial.

Image 2: Copper pipe fittings corrosion — photos taken March 2020
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Examples of other major plumbing components at risk can be seen in the following photos of
typical mechanical room water supply piping, sprinkler control and supply, water shut off and
pressure reducing valve:

Image 3: Typical water supply Image 4: Sprinkler supply & control Image 5: Shut off valve & PRV

Potential Solutions

Langley based EDS Pumps and Water Treatment Ltd. specializes in well and water products.
They examined the water quality and corrosion issues McBride Station residents were
experiencing and recommended the installation of a water softening system. Several owners
have installed this system and are reporting improvements. Those improvements include less
water spotting and staining, less scale build up on faucets, and more lather from soaps and
shampoos. The approximate homeowner cost to purchase one of these systems is about
$2,800, for supply and installation. Operating costs included the cost of monthly salt top ups,
and an annual service fee of approximately $150.

However, water softening systems do not improve the water’s pH levels. They are also known
to increase the decay rate of HWT anode rods, requiring the rods to be monitored and replaced
more often to maintain adequate tank protection.

Although Fort Langley business and homeowners can address the pH and water quality issues
individually, the resulting collective capital costs are substantial, and results can be
inconsistent. A more cost-effective approach, both from a capital and operating cost
perspective, would be to install a central, utility-grade, water treatment facility at the Fort
Langley well station. This approach could provide more consistent water quality results while
also providing valuable downstream cost and environmental benefits to all Fort Langley
residents and businesses.

February 3, 2022 10
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Conclusion

Looking ahead at the water uses of the new Fort Langley developments currently under
construction, those that are being proposed and the future developments that will follow, the
cost and environmental benefits of a centralized treatment approach will only increase in value
over time. Capital funding for the treatment facility could be realized through a variety of
forms. Finding the optimal one would be best determined through community engagement
coupled with engineering guidance. The strata corporation of McBride Station, EPS2102, will
support this initiative.

The authors of this report have concluded that a central water treatment system installed at
the Fort Langley well head would be the most cost effective and environmentally beneficial
solution to correct the low pH issue. Centralizing the water treatment in this way provides
economies of scale for both capital and operating costs. Township ownership, operation and
maintenance of the equipment would ensure ongoing reliability and benefits for all users
downstream of the well.

The sooner the Township of Langley can implement these proposed water treatment
improvements, the sooner all parties and the environment will benefit.

Respectfully submitted.
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McBride Station Background

Figure 3: Aerial view of McBride Station

The McBride Station townhouse complex is located in the Fort Langley community on McBride
Street, one block west of Glover Road. The complex consists of fifty-two residential units in
eighteen buildings. The complex was developed and constructed by Lanstone Homes Ltd. with
structural construction beginning in fall of 2013 and finishing in spring of 2015. First unit
occupancy occurred in May of 2014 and final occupancy occurred in April 2015. The size of the
townhouse units range from 2,293 sq. ft. for two bedrooms, up to 3,037 sq. ft. for four
bedrooms. Building construction is one or two storeys of wood frame above ground and all
units have inground basements.

Primary Hot Water Usage
Primary hot water uses in each unit are:
e Two bedroom units have two three-piece bathrooms: sinks, tub/shower or shower and
toilet, plus one two-piece powder room: sink and toilet.
e Three bedroom units have three three-piece bathrooms: sinks, tub/shower or shower
and toilet, plus one two-piece powder room: sink and toilet.
e All units have a laundry room designed to hold a full-size clothes washer and dryer.
e All units were supplied with a dishwasher.

General Occupancy

The vast majority of occupancy consists of only one or two people per living unit. The majority
of these occupants are over the age of 60. Five units currently have families with young or
teenage children.
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Appendix 1: McBride Station HWT Failure Analysis

Hot Water Tank Replacements

By Year Per Year Phase 1 Phase 2 Phase 3 Phase 4 Culmative
2018 1 1 0 0 0 1
2019 3 1 2 0 0 4
2020 24 8 6 3 7 28
2021 18 4 2 6 6 46

Totals 46 14 10 9 13
By
Construction
Phase Per Phase = Occupancy Date Range
4 13 Feb 2015  Apr 2015
3 9 Oct 2014 Jan 2015
2 10 Jul 2014 Oct 2014
1 14 May 2014 Jul 2014
By Year Phase 1 Phase 2 Phase 3 Phase 4
Totals 14 10 9 13
2018 1 0 0 0
2019 1 2 0 0
2020 8 6 3 7
2021 4 2 6 6
Average Tank Age in Years at Replacement By Year
2018 4.4 4.4
2019 4.8 4.8 4.8
2020 6.3 6.1 5.8 5.7 6.0
2021 7.2 6.5 6.7 6.7 6.8
By Phase 5.7 5.8 6.3 6.2
Weighted Average Age = 6.184  years

Hot Water Tank Replacements Per Year
By Construction Phase

8
7
6 6 6
4
3

2 2
1 1I I
[] []

2018 2019 2020 2021
B Phasel mPhase?2 Phase3 mPhase4
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Appendix 1: Continued

Hot Water Tank Replacements
By Construction Phase

Phase 1 Phase 2 Phase 3 Phase 4
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Appendix 2: Element Laboratories Drinking Water Report

Element T: +1(604) 514-3322 Page 1 Of 4

#104, 19575-55 A Ave. F: +1(604) 514-3323
e e I I I e I l Surrey, British Columbia E: info.vancouver@element.com
V3S 8P8, Canada

W: www.element.com

Analytical Report

Bill To: Strata EPS2102 Project ID: Loti>: 1538103
825 Stn Fort Project Name: Control Number:
Langley, BC, Canada Project Location: Date Received: Nov 23, 2021
ViM 282 LSD: Date Reported: Nov 29, 2021
Attn:  Stu MacgGillirray P.O.: 1538103 Report Number: 2696215
Sampled By: Proj. Acct. code:
Company:
Reference Number 1538103-1
Sample Date November 23, 2021
Sample Time 12:34
Sample Location
Sample Description 25-9236 Mcbride St/ 13.2 °C
Sample Matrix Drinking Water
Nominal Detection Guideli Guideline
Analyte Units Result Limit Limit Comments
Metals Extractable
Silicon Extractable mg/L 8.49 0.05
Aluminum Extractable mg/L 0.003 0.002 0.1 0G; 2.9 MAC Below OG
Antimony Extractable mg/L <0.0002 0.0002 0.006 Below MAC
Arsenic Extractable mg/L 0.0005 0.0002 0.01 Below MAC
Barium Extractable mg/L 0.010 0.001 2.0 Below MAC
Boron Extractable mg/L 0.038 0.002 5 Below MAC
Cadmium Extractable mg/L 0.00001 0.00001 0.007 Below MAC
Chromium Extractable mg/L <0.0005 0.0005 0.05 Below MAC
Copper Extractable mg/L 0.043 0.001 1AO; 2 MAC Below AO
Lead Extractable mg/L 0.0010 0.0001 0.005 Below MAC
Selenium Extractable mg/L <0.0002 0.0002 0.05 Below MAC
Strontium Extractable mg/L 0.161 0.001 7.0 Below MAC
Uranium Extractable mg/L <0.0005 0.0005 0.02 Below MAC
Vanadium Extractable mg/L 0.0003 0.0001
Zinc Extractable mg/L 0.008 0.001 5 Below AO
Microbiological Analysis
Total Coliforms Enzyme Substrate MPN/100 mL <1.0 1.0 0 per 100 mL Below MAC
Test
Escherichia coli Enzyme Substrate MPN/100 mL <1.0 1.0 0 per 100 mL Below MAC
Test
Physical and Aggregate Properties
Colour True Colour units <5 5
Turbidity NTU <0.10 0.1 0.1 Below OG
Routine Water
Calcium Extractable mg/L 223 0.2
Magnesium Extractable mg/L 8.7 0.2
Sodium Extractable mg/L 36.9 0.4 200 Below AO
Potassium Extractable mg/L 2.3 0.4
Iron Extractable mg/L 0.01 0.01 0.3 Below AO
Manganese Extractable mg/L <0.005 0.005 0.02 AO; 0.12 Below AO
MAC
pH - Holding Time Exceeded
Hardness as CaCO3 mg/L 92
pH at 25 °C 6.82 0.01 7.0-10.5 Below Range
Electrical Conductivity pS/cm at 25 °C 366 1
T-Alkalinity as CaCO3 mg/L 63 5
Chloride Dissolved mg/L 51.8 0.05 250 Below AO
Fluoride Dissolved mg/L <0.01 0.01 1.5 Below MAC
Nitrate - N Dissolved mg/L 3.58 0.01 10 Below MAC
Nitrite - N Dissolved mg/L <0.01 0.01 1 Below MAC
Terms and Conditions: https: .element.com/terms/terms-and-conditions
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Appendix 2: Continued

Element T +1(604) 514-3322 Page 2 of 4

#104, 19575-55 A Ave. F: +1(604) 514-3323
e e I I I e I l Surrey, British Columbia E: info.vancouver@element.com
V3S 8P8, Canada

W: www.element.com

Analytical Report

Bill To: Strata EPS2102 Project ID: Loti>: 1538103
825 Stn Fort Project Name: Control Number:
Langley, BC, Canada Project Location: Date Received: Nov 23, 2021
ViM 282 LSD: Date Reported: Nov 29, 2021
Attn:  Stu MacGillirray P.O.: 1538103 Report Number: 2696215
Sampled By: Proj. Acct. code:
Company:
Reference Number 1538103-1
Sample Date November 23, 2021
Sample Time 12:34
Sample Location
Sample Description 25-9236 Mcbride St/ 13.2 °C
Sample Matrix Drinking Water
Nominal Detection Guideline Guideline
Analyte Units Result Limit Limit Comments
Routine Water - Continued
Sulfate (SO4) Dissolved mg/L 15.8 0.1 500 Below AO
Total Dissolved Solids Calculated mg/L 215 1 500 Below AO

Approved by:

Randy Neumann, BSc
Division Director

Data have been validated by Analytical Quality Control and Element’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.

Terms and Conditions: _hitp: element.com/terms/terms-and-conditions
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Appendix 2: Continued

Element T: +1(604) 514-3322 Page 3 Of 4

#104, 19575-55 A Ave. F: +1(604) 514-3323
e e I I I e I l Surrey, British Columbia E: info.vancouver@element.com
V3S 8P8, Canada W: www.element.com

Methodology and Notes

Bill To: Strata EPS2102 Project ID: Loti>: 1538103
825 Stn Fort Project Name: Control Number:
Langley, BC, Canada Project Location: Date Received: Nov 23, 2021
ViM 282 LSD: Date Reported: Nov 29, 2021
Attn:  Stu MacGillirray P.O.: 1538103 Report Number: 2696215
Sampled By: Proj. Acct. code:
Company:
Method of Analysis
Method Name Reference Method Date Analysis Location
Started
Alk, pH, EC, Turb in water (BC) APHA * Alkalinity - Titration Method, 2320 B Nov 24,2021  Element Vancouver
Alk, pH, EC, Turb in water (BC) APHA * Conductivity, 2510 B Nov 24,2021  Element Vancouver
Alk, pH, EC, Turb in water (BC) APHA * pH - Electrometric Method, 4500-H+ B Nov 24, 2021 Element Vancouver
Anions by IEC in water (VAN) APHA * lon Chromatography with Chemical Nov 24, 2021 Element Vancouver
Suppression of Eluent Cond., 4110 B
Metals ICP-MS (Extractable) in water ~ APHA/USEPA * Metals By Inductively Coupled Nov 26, 2021  Element Edmonton - Roper
Plasma/Mass Spectrometry, APHA 3125 Road
B/ USEPA 200.2, 200.8
Metals ICP-MS (Extractable) in water ~ US EPA * Determination of Trace Elements in Nov 26, 2021  Element Edmonton - Roper
Waters and Wastes by ICP-MS, 200.8 Road
Metals Trace (Extractable) in water APHA Hardness by Calculation, 2340 B Nov 26, 2021 Element Edmonton - Roper
Road
Metals Trace (Extractable) in water APHA * Inductively Coupled Plasma (ICP) Nov 26, 2021 Element Edmonton - Roper
Method, 3120 B Road
Total and E-Coli - Colilert - DW (VAN)  APHA Enzyme Substrate Test, APHA 9223 B Nov 23, 2021 Element Vancouver
True Color in water (VAN) APHA * Spectrophotometric - Single Wavelength Nov 26, 2021 Element Vancouver
Method, 2120 C
Turbidity - Water (VAN) APHA * Turbidity - Nephelometric Method, 2130 B Nov 24, 2021  Element Vancouver
* Reference Method Modified
References
APHA Standard Methods for the Examination of Water and Wastewater
APHA/USEPA Standard Methods For Water/ Environmental Protection Agency
US EPA US Environmental Protection Agency Test Methods
Guidelines
Guideline Description Health Canada GCDWQ
Guideline Source Guidelines for Canadian Drinking Water Quality, Health Canada, Sept 2020

Guideline Comments MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
OG = Operational Guideline for Water Treatment Plants
(does not apply to private groundwater wells).
Refer to Health Canada for complete guidelines at www.hc-sc.gc.ca

Comments:

- Nov 23, 2021 - Sample was received within one hour of collection. Received temperature is not expected to adversely affect the microbiology results.
- Nov 26, 2021 - Sample 1538103-1; 7787022: Reduction of analytical volume was necessary for chloride analysis to bring results within the analytical
range for sample 1538103-1. Detection limits are adjusted accordingly.

Terms and Conditions:  https:; .element.com/terms/terms-and-conditions
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Appendix 2: Continued

Element T: +1(604) 514-3322 Page 4 Of 4

#104, 19575-55 A Ave. F: +1(604) 514-3323
e e I I I e I l Surrey, British Columbia E: info.vancouver@element.com
V3S 8P8, Canada

W: www.element.com

Methodology and Notes

Bill To: Strata EPS2102 Project ID: Loti>: 1538103
825 Stn Fort Project Name: Control Number:
Langley, BC, Canada Project Location: Date Received: Nov 23, 2021
VM 252 LSD: Date Reported: Nov 29, 2021
Attn:  Stu MacGillirray P.O.: 1538103 Report Number: 2696215
Sampled By: Proj. Acct. code:

Company:

The comparison of test results to guideline limits is provided for information purposes only.
This is not to be taken as a statement of conformance / nonconformance to any guideline,
regulation or limit. The data user is responsible for all conclusions drawn with respect to the
data and is advised to consult official regulatory references when evaluating compliance.

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.
The test report shall not be reproduced except in full, without the written approval of the laboratory.

Terms and Conditions: https://www.element.com/terms/terms-and-conditions
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