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SStSustainable Services Ligla provider binfrastructure services for the Westhills
community in Langford, British ColumbBrapartnership with the City of Langfo®SL
was formed to provide water and, thugh itsCommunity Energy Systethermal
energy. For a community the size of Westhills, sustainability can come in different forms
and SSL has been created to lead responsible development in energy and water delivery
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Executive Summary

The purpose of this report is to fulfill the requirements set out in the British Cialininking Water
ProtectionAct (DWR)! by providingan overview of th&Vesthillswater Systenfor the 2015calendar
year, includingmajorinfrastructureupgradesregularsystem operations andantenanceandresults of
water qualitymonitoring

The Westhills Water System was established 10,2imed with the initial land development and
constructionof newhomes in the Westhills community in Langford, B.C. Through efforts by both
Westhills Land Corp and the City of Langford, the Capital Regional District (CRD) granted Langford the
ability toprovide water to Westhills residents. The system was operated on an interim basis by CRD
Integrated Water Services until September 2010, at which point SSL took over as the operator of the
water distribution system under contract with the City of Langford.

As the Westhills system does not maintain its own water source or undertake any water treatment, it was
interpreted for several years as falling under the operating permit for the regional water system granted
to the CRD by the Vancouver Island Health @&ugh(VIHA). Significant system expansion eventually led
VIHA to issue a separate operating permit for the Westhills Water System (see Appendix 3). While the
system was already in compliance with the base requirements set out in the BC Drinking Water
Protection Act and Regulation, the permitting process now formalizes our relationship with VIHA and
provides an additional layer mfiportantoversight for water quality matters.

This report will demonstrate thatlavater-related construction work, operating procedures, and water
gualitymonitoringcurrently meet or exceed standards and regulations set bBGhBWPA & DWPR,
AWWA, VIHA, CRD Integrated Water Services, and the City of Langford.

Highlights of the Westhills Water System for 2015 :

160,997m’ of waterdeliveredto the Westhillcommunity;

97,669m" of water deliveredto Westhillsresidents;

61,218m’ of water deliveredo public works, parks and
commercial space;

1 56 microbiological testsl1 turbidity testand 3
heterotrophic plate count testwere completed, as well as
1 Full Spectrum Potability Analysis

1 Maintainedl pressure relief valve (in main);

1 Maintained51 fire hydrantg to ensure waterd available
during an emergency and for training purposekangford
Fire Rescue;

1 Zeroleaksdetectedin water mains

= =4 =

Pressure Relief Valve

1 http://www.bclaws.ca/Recon/document/ID/freeside/00_01009_01
2 Number of Fire Hydranis Westhillsas of Decembe?015
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System Overview

The main water supply for the Westhills Water System is the Sooke Lake Reservoir, which also supplies water t
the majority of the Capital Regional Dist(CR® This water source is managed by CRD Integrated Water
Services, including all disinfection and treatment procesaetably UV sterilization and chloramination.

Sooke Lake Reservoir

The treated supply water then enters the Humpback Pressure Reducing

Station located approximately two kilometers tupam from the Westhills
Did Yow Kmow?- 2L GSN) {eadsSyQa . 2280SNJ tdzYl) {GFdAz2)
the Westhills BPS, representing the demarcation point between the
regional water system operated by the CRD and the Westhills Water System
operated by S®Bustinable Services Ltd.

Water is then pumped through 3 higffficiency variable speed pumps into

a distribution system servicird88 single family home83town homes, a
68-unit condominiumas well as park and public irrigation andmmercial

end uses. Aautomatic fire pump within the BPS provides fire flows when
needed. The BPS also includes a standby diesel generator for emergency

provided

97,669 m3 of

water to 489 conditions. Fuel supply for this generator is fed from a day tank, which is in
households. turn fed from a larger underground storagekaAn annuabverview of
significant water systemssets can be seen in Table 1.

Booster Pump Station

3 https://iwww.crd.bc.ca/docs/defaukisource/Partnership$ DF/gvdwsachoot
tours/2014_iws_highschooltour_factsandfigures.pdf?sfvrsn=2
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Source Water Map

, 2015
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Table 1 & Overview of Westhills Water System
Water Assets Decembe2014 Decembe2015
Hydrants 38 51
Pressure Relief Val@hamber 1 1
Water Mains 5.96 km 7.09km
Gate Valves 147 182
Flush Valves 19 23
Air Valves 6 7
Commercial Service Connections 3 5
Residential Service Connections 378 422
Households Served 445 489
Population Served Approx. 1,800 1,912 (est.)
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Likemanysystemswater usage withiWesthills more thatriplesin summer monthgompared to
average winter ugge, as seen in thgraphbelow. Most of this increase is associatith the use of
irrigationsystemsAs an ongoing land development site, langmants of water are also used in summer
months for construction and dust control purposes.

2015 Water Consumption
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The graptbelowprovides a breakdowhy end usef all water providedin 2015 Throughcustomer
metering, SSL &ble to trackesidential, commercigparksand operational water usage, which accounts
for most of the water which passes through the BPS. It is reasonable to assume that any unidentified
portion of the annual water consumption is attributeddeater losg within the system.This category,

also called nomevenue water, includes things likeater leakserror margins for estimated water billings,
hydrant usage for fire department trainiagd potentialy water theft.In 2015 non-revenue water was
2,110 m, or about1% of total water usage in the system. This is significantly better than industry
standards and represents an improvement from3#efigure fo2014 We believe part of this change is
due to an improved ability to measure operational water usage.

Annual Water Usage Breakdown Annual Comparison
Non-Revenue Operational 2014 2015
1% 2% Single Family & Townhome 64 % 57 %
Multi Family 5% 4%
Public Commercial 5% 13%
Works/Parks Public Works/Parks 18% 22%
23% NonRevenue 6% 1%
Operational 2% 2%
Commerical Single Family
13% & Town
Homes
57%
Multi-Family.
4%
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System Upgrades

In 2015 the Westhills Water System was extendgddding44 newresidential watemetersand 2
commercial water meter©ther rew infrastructure include@5 gate valves4 flush valves] 3fire
hydrantsand1.13km of new water mains

The twwvo commercialater connectiondgn 2015 were fothe newWesthillsYMCAYWCA Aquatic Centre
and the new Belmont Secondary Schdbk73,000 square fodiVesthills YMGXWCA Aquatic Centre is
equipped with avave pool, hot tublap pool, lazy river, warm water therapy paaip 10m high
waterslides, health and fithescflity, day care centeyouth centerthe Greater Victoria Public Library
Langford Heritage Brandhe Westhills Victoria Conservatory otisicand other usable commercial
spacé. BelmontSecondary School hasapacity of 1,208tudents, as well a&science labs, 1
multipurpose latand 2 gymnasiums

Westhills YMCA -YWCA Aquatic Centre Belmont Secondary School

4 http://www.timescolonist.com/business/yrywcabuildingthe-new-jewekin-langfords-recreationatcrown-
1.2128955
5 http://newschools.sd62.bc.ca/
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System Operation & Maintenance

The Westhills Water System is operated by SSL and its team of engineers, civil contraceutifiechd
plant operators to implement th@&M programbelow.

Monitoring: Booster Pump Station
1 Weeklyinspections of the BRBe carriedout by a certified operator (EOCP Level Ill), with

observations recorded in an @ite log book, including parameters like water temperature, total
chlorine residual and pump run hours.

SCADA/HMI System is remotely accessible from any computer connectednterthet and

offers real time readings, trend logs and alarm tracking (authorized users only / protected by dual
layer password protection).

System Alarms aenunciatedo a list of oncall personnel through an automated phone line
system, which can opate without internet connectivity

Live Video Cameras record any motion inside and outside the BPS, with both the live feed and
recorded footage remotely accessible (authorized users only / protected by password and
software registration)

Monitoring: Distr ibution System

T

Water quality samples weregularly collected at the following minimum intervals:
o0 WEEKLYne bacteriological test for Total Coliform and E. Coli (CFU/100ml), along with
total chlorine residual (ppm)
0 MONTHLYone Turbidity test and one Habtrophic Plate Cour{HPC)
0 ANNUALFull spectrum VIHA potability analysis (bacteriological, metals, organics, etc.)

Maintenance: Booster Pump Station Equipment

T

=a =

=A =4 =4

Firepump: weekly inspection and 30inute manual test run; annual inspection and cleaning of
pump shaft cooling channels, packing glands and casing gaskets

Booster pumps: weekly inspection and recording of run hours

Diesel generator: weekly inspection and automated test run; annual full servicing which includes
oil/filter change, readiness test @rfull loadbanking (report filed on site and at SSL office)
Pressure tank: annual inspection and servicing

Backflow prevention devices: annual test by certified BFP tester (repair or replace as needed)
Building electrical systems: annual inspection andrtegmmpleted by FSR listed on Electrical
Operating Permit

Full hard copy sets of-#slilt and shop drawings are located at BPS, SSL head office, and with
water system operator

Maintenance: Distribution System

T
1

1

Unidirectional flushing: Full system (annualj-demand or deagbnd sections (ser@nnual)
Fire hydrants: Pressure testing, painting, physical inspection and maintenance (annual); data
reported to fire departmentsee Appendix 2.

Valve exercising: Open/close all system valves to confirm operatbeek all box covers and
arrow painting (annual)
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1 Water meters: Physical inspection for leaks or bypasses; add mulch for frost protection (annual);
I OOdzNIY O& | dzRA G | Yy R @S NAifcatiGhk aparaxy1016 yel8dd svohey dzT |
if requred)

Unidirectional Flushing
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Water Quality Monitoring

In 2015 SSL collected samples oweeklybasis aB dedicated sampling siteShese sites are
strategically located throughotihe WesthillsWater Systento give a good representation of theater
guality acrosshe distibution network.Due to inaccessibilignd aging parts3 of the sampling sites were
decommissioned by the end of 2015

In 20153 HPC 11 Turbidity an&6 bacteriological samplder Total Coliform and E. Catere collected
Sampling frequendyas steadilyincreased over theears to keep up with the ongoiggowth of the
Westhills Water Systeand communityas seen in the graph belowll samples wergent for analysis at
Maxxam Aalytics laboratory, wherestswere conductedn order to detect anpotentially harmful
parameters in the water

Number of Bacteriological =~ Samples vs Service Connections
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mmmm Service Connections ==@==Total Coliform & E.Coli

Total coliforms are a group obacteria that e usuallyfound on or in plants, soilaater, and in the
intestines of humans and warlbiooded animalsTotalcoliformscan be useto helpdetermine the
efficacy of a drinking water treatment system

If total coliforms are detected in a water sample, the positive site(s) shoutthiediately resampled. If

total coliforms are detected in consecutive samples, or more than 10% of samples collected in a given
sampling period, further investigation is required. This investigation will be coordinated by SSL, involving
the water system ogrator and project engineer as required, and may include flushing or disinfection of
the supply system and sampling of adjacent sites. CRD Integrated Water Services will also be notified in
order to confirm results against water system supply quality.

Escherichia coli (E. coli) is @ member of the diform group of bacteria that angsuallyfound in the
intestines of humas and warnblooded animalst s notnaturallyfoundon orin other envionments
such as plants, soils and watehepresence dE.coliin a water sample is a good indicator of recent
faecal contaminatioand can suggest a possible danger to public hfealt

8 Health Canada, Guidelines for Canadian Drinking Water Quality (2012)
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If E. colis detected in a water sample, SSL will immediately notify the water system operator, project
engineer and VIHA. The positive site(s) and adjacent sites will be immediately resampled and a boil water
advisory may be issued (subject to direction from VIHA)consecutive sample is positiveEorcoli a

boil water advisory will be issued and corrective actions undertaken in consultation witsé4HA

Appendix 4 CRD Integrated Water Services will also be notified.

Turbidity isthe overaltransparency of water caused the presence obrganic and inorganjgarticles,
such as: decomposed plant and animal debris, microorganisms, clays, silts and metal precipitates

The maximum acceptable concentration for Turbigityss than or equal th.0 NTJ in 95% of the
measurement or 95% of the time each mdnifurbidityshouldneverexceed 3.0 NT,Un which case,

further investigation is required his investigation will be coordinated by SSL, involving the water system
operator and projectengineer as requiredRD Integrated Water Services will also be notified in order to
confirm results agast water system supply quality.

Heterotrophic Plate Count IS used to prode an overall baseline of bacteriological activity within the
drinkingwater system.

2015 TestResults

In 2015 51 of the 56 bacteriologicaWater quality results mdhe drinking vater requirements fokE. coli
and total oliforms.In the case othe 5failed water quality resultsmall leve$ of total coliforms were
detected and immediate resamples from the same sdealted in a passing resuito samples tested
positive forkE.colbacteria.All 11 Turbiditysamplegshat were collected and téed in 2015 were found to
be within acceptable ranges and did not reqdurther sampling or inwtigation.An overview oéll
water quality results frord015 can be seen in Table 2.

Table 2 6 2015 Water Quality Results

Sample Site Sample CL2 Res Total E. coli Turbidity HPC Temperature
Date (ppm) Coliforms (CFU/200mL) (NTU) (°C)
(CFU/100mL)

Parkdale Creearden 5-Janl5 0.85, 0.98 <1 <1 12, 13, 13
Clearwater PI cul de sac 12-Janrl5 0.63,0.72 <1 <1 12,12,12
Grob Crt cul de sac 19-Janl5 0.9, 0.85 <1 <1 13
Dornier cul de sac 26-Janl5 0.94, 0.7 <1 <1 9
BombardierBoeing 2-Feb15 0.43, 0.35 <1 <1 0.2 9,9, 10

3088 Dornier Rd 10-Febl5 1.29,1.16 <1 <1 14, 14, 14
AradoCourt 16-Febl5 1.29, 1.33 <1 <1 15, 15, 15
Langford Parkway 23Feb1l5 0.38,0.34 <1 <1 15, 15, 15
Artesian cul de sac 2-Mar-15  0.88, 0.95 <1 <1 0.3 14, 14, 14
Clearwater cul de sac 9-Mar-15 0.79,0.81 <1 <1 13, 13,13
Grob Crt cul de sac 16-Mar-15 0.62, 0.60 <1 <1 13, 13, 13
Dornier cul de sac 23-Mar-15  0.30, 0.30 <1 <1 13, 13,13
BoeingBombardier 30-Mar-15 0.46, 0.41 <1 <1 18, 18, 18
3088 Dornier Rd 6-Apr15 1.05,1.12 <1 <1 0.2 15, 16, 15
Langford Parkway 13-Apr-l5 0.33,0.84 <1 <1 15, 15, 15
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Artesian cul de sac
Clearwater cul de sac
Grob Crt cul de sac
Dornier cul de sac
BoeingBombardier
3088 Dornier Rd
LangfordParkway
Langford Parkway (resample
Artesian cul de sac
Grob Crt cul de sac
Dornier cul desac
BoeingBombardier
3088 Dornier Rd
Langford Parkway
Artesian cul de sac
Grob Crt cul de sac
Dornier cul de sac
BoeingBombardier
3088 Dornier Rd
Langford Parkway
Artesian cul de sac
Grob Crt cul de sac
Dornier cul de sac
BoeingBombardier
3088 Dornier Rd
Langford Parkway
Langford Parkway (resample
Artesian cutle sac
Grob Crt cul de sac
Dornier cul de sac
BoeingBombardier
BoeingBombardierresample)
3088 Dornier Rd
Langford Parkway
Artesian cul de sac
Artesian cul de sac (resample
Grob Crt cul de sac
Dornier cul de sac
BoeingBombardier
BoeingBombardier (resample
3088 Dornier Rd

17-Apr-15
27-Apr-15
4-May-15
11-May-15
19-May-15
25-May-15
1-Junl5
3-Juni5
8-Junl5
15-Juni5
22-Junl5
29-Junl5
6-Jutls
13-Jut1s
20-Jul1s
27-Julls
4-Augl5
10-Aug15
17-Augl15
24-Augl5
1-Sepl5
8-Sepl5
14-Sepl5
21-Sepl5
28-Sepl5
5-Oct15
7-Oct15
13-Oct15
20-Oct15
26-Oct15
3-Now15
5-Now15
9-Now15
16-Now15
23Now15
25-Now15
30-Now15
7-Decl5
14-Decl5
16-Dec15
22-Decl5

0.98, 0.95
0.83, 0.92
1.00, 1.03
1.33,1.29
1.12,1.13
1.09,1.25
0.85, 0.88
1.14,1.11
0.65, 0.60
0.71, 0.69
1.23,1.22
0.72, 0.66
1.18, 1.13
1.22,1.21
1.22,1.27
0.62, 0.65
0.69, 0.79
0.57, 0.48
1.17,1.19
1.00,0.98
0.80, 0.84
0.31, 0.24
0.88, 0.87
0.23, 0.22
0.69, 0.63
0.55, 0.51
0.49, 0.50
0.99, 0.97
0.34, 0.37
1.08,1.11
0.53, 0.56
0.47, 0.64
1.08, 1.05
0.00, 0.00
1.20,1.14
0.74, 0.59
0.59, 0.64
0.67,0.71
0.04, 0.00
0.75,0.81
0.77,0.91

<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1

<1
<1
<1

<1
<1
<1

<1
<1

<1
<1
<1
<1l
<1
<1l
<1
<1l
<1
<1l
<1
<1l
<1
<1l
<1
<1l
<1
<1l
<1
<1l
<1
<1l
<1
<1l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1l

0.3

0.5

0.29

0.6

0.3

0.4

0.3

0.4

<1

<1

16, 16, 16
16,16, 16
17,18, 18
14,14, 14
12,11, 11
16, 16, 16
10, 10, 12
10, 10, 10
11,11,11
13,12, 13
10, 10, 10
14,14, 14
13,12, 13
13, 13,13
12,12, 12
16, 16, 16
14, 15, 15
14,12, 14
15, 15, 15
16, 16, 15
9,18, 17
21,21,21
12,12, 13
14,14, 14
15,14, 14
14,12, 13
13,13, 13
14,9, 14
17,17, 18
10, 10, 10
12,10, 12

8,8,8

9,909

6,6, 6

7,7, 7

5,6,6
14,14, 14

6, 6,6
13,13, 12
11, 11,12

56,6
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2015 VIHA Potability Analysis

In addition to routine bacteriological testing, SSL also completes an annual full spectrum analysis of water
in the Westhills distribution system. This analysis measures dozens of parameters which are not practical
for routine testing, including metals, tnients and various physical properti®ghile this is not required

under the DWPA or our operating permit, we see value in the long term maintenance of such records.
The CRD also performs this analysis on the regional water source each year whicis &tioneke

helpful comparisons between our distribution system and the primary water siipelyesults of our
2015analysis are included in Appendix 5.

2015 Water Quality Complaints

Threewater quality complaintgelated to discolourationwerereceived by SSL frohomes within
Westhills in 2015Each complaint was investigated andhate were found to beausedoy sediment
build upwithin domestic hot water tar&kandwerenot related to theincomingwater supply.
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Conclusion

In 2015 the Westhills Water System exceeldhe requirements set out in thBCDrinking Water
Protection ActWih the supportof its corestaff and team of engineers, civil contractors and plant
operators SSlwas able taperatethe drinking water system in a safe and reliable manner while
efficientlyperforming routine maintenance arsystem upgrades

For 2016, we anticipate the industry as a whole will be placing more focus on important issues such as
drought & emergency prepadnessjmprovedmonitoring of lead, and regional information sharing. We
look forward to collaborating with our partners to ensure all stakeholders in the region continue to
receivea worldclass level of drinking water service

Southern Vancouver Island is extremely fortunate to enjoyduglhty drinking water resources. This has
largely been made possible through efforts by the CRD and VIHA, who we acknowledge as valuable
partners inthe ongoingdelivery of safe, clean wates bur customersWe are proud of our role in
providing a criticaltility to the vibrant and growing community of Westhills and look forward to many
years ofcontinued service

=l

Kyle Taylor
Manager

SStSustainable ServiceslL

250-391-7260
ktaylor@SSBC.com
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Appendices

Appendix 1SSIWater Main Book

Appendix 2HydrantMaintenance Sheet

Appendix 3VIHAOperatingPermit

Appendix 4SampleDrinking Water Quality Advisories

Appendix 5Full Spectrum Potability Analysis
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Appendix 1 : SSL Water Main Book
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