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1. EXECUTIVE SUMMARY

The Village of Lions BayaBritish Columbia municipaligf 1400 residentdpcated midway between
Vancouver and Squamish thre steepeasternslopesof Howe Sound. Unlike most the other 22
jurisdictionalmembers of the Metro Vancouver Regional District which receive drinking water from the
Greater Vancouver Water District, Lions Bay operates its own water supply and treatment.system

The foundation for delivering safe drinking water is the use of multiple barriers to limit exposure to

hazards[ A 2y & . | & Q& suppidriginhtds fforh rainfali) shdwimelt and groundwater flovirs

creelsabove the village Surce water protectiorbarriersareRS & ONA 6 SR Ay RSOl AT Ay i
Source Water Protection Plaim summary, rawvater isdrawn on demanct weirs on Harvey and

Magnesia Creeks, and piped by gratdtywo ultraviolet/chlorination plantdor treatmentand

distributionthrough 16.1 km of watermaing approximately 560 residences, one-8ttident school,

three multifamily structures (15 total dwellings), three commercial accounts (a café/store, a marina, a

marine service centre) and a dozen municipal facilities and parks

Toquantifywater quality, samplesare drawnthroughout the yeafrom multiple locationsin the
treatment anddistribution system

In 2023, the municipalitymet the Drinking Water Protection Regulatiothat no treated water
samplebe positive forE. collr Y R (0 KI { -RIAY 193 NIK2 P 2 @S NI [thand] LJ
zero Total Coliform, and no sampJead] more than 10 Total Coliform per 100 millilitrésin act,
no treated water sample tested positive for Total Colifo)m

The municipalityalso monitors unregulated water parametargludingpH @cidity), chemicals, metals
and more,according to recommendations from:

1 TheHealth Canad&uidelines for Drinking Water Quality

1 The Drinking Water Officaassigned to Lions Bay

1 World Health Organisation (WHO) addS Environmental Protection Agen@y EPA)where
there are no Health Canada recommendations for given parameters.

In 2023 the municipality met all recommended limitfor pH, chemicals and metals.
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2. INTRODUCTION

Lions Bapperatesasa Municipal Water Utilityunderthe Local The kilogram the S unit of mass
Government Agthe Drinking Water Protection Aeind theDrinking | was originally defined as the mass
Water Protection Regulatignvhichcollectivelyobligate the of a litre volume of water

Goncentrationsfor water solutions

and suspensionstatedin mass per

volume measurs such as

x  Operat the utility underoperatingpermit(s)issued by the milligrams per litre (mg/Bherefore
Ministry of Health Services happen to be effectively equivalent

x  Engag in water quality monitoring to volume per volume measures

. . such as parts per million (ppmiFor
x  Prepae [this]annual report on water quality for the year rigour, oncentrations areeported

o _ ) _ hereinin mass per volumenits,
Administration and enforcement of the regulations falls to regional ¢ & LJA OF f t @ Y3IkK 2

municipalityto:

HealthAuthorities whicharerepresened byDrinking Water perlitre), even ifthey are
Officersb [ A2y a . I & Q¥andodér Canstal Heditth K ¥ repyteg in ppm
(VCH)

Thisreport provides a synops® ¥ (i K Svatér §uhlityIesting andhe municipalityQ &ater
treatment and distributiormeasures to protect and enhance drinking water qualPgrTreatment
Pant Operating Permitsthisreport is due no later than six months from the end of tiver calendar
yearreporting period with the 2023 report being submitted &6 June, 2024

With low economies of scale, Lions Bay drinking water is expetisev2023 water operating budget
was 4,054,000 approximately28 percent of the total municipal operating budge¢fore amortisation
The water budget is funded by flat annual utility feesseneralclasgsof user, averagng $1945each.

Since the 2022 reporting year, the VCH Medical Health Officer has required the following letter to be
included in Annual Reports:
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Vancouver - __—, Vancouver Coastal Health
Health 800 - 601 West Broadway

Vancouver, BC V5Z 4C2

May 12th, 2022
Water System Operators

Re: Metals in Drinking Water — “Flush” Message in Annual Reports

Vancouver Coastal Health (VCH) is requiring all water systems to include the following health
message with your next annual reports to your users:

Contamination of drinking water with Lead can have health impacts over
time, and in BC the source is most likely to be plumbing fixtures within a
building. Anytime the water in a particular faucet has not been used for six
hours or longer, “flush” your cold-water pipes by running the water until you
notice a change in temperature. This could take as little as five to thirty
seconds if there has been recent heavy water use such as showering or toilet
flushing. Otherwise, it could take two minutes or longer. The more time
water has been sitting in your home'’s pipes, the more Lead it may contain.

Use only water from the cold-tap for drinking cooking, and especially making
baby formula. Hot water is likely to contain higher levels of Lead.

The two actions recommended above are very important to the health of your
family. They will probably be effective in reducing Lead levels because most
of the Lead in household water usually comes from the plumbing in your
house, not from the local water supply.

Conserving water is still important. Rather than just running the water down
the drain you could use the water for things such as watering your plants.

If you have any questions, please contact you closest Drinking Water Officer noted below.

Sincerely,

Dr. Michael Schwandt

Medical Health Officer
Vancouver Coastal Health

(604) 983-6793 Central Coast
(604) 983-6793 North Shore
(604) 485-3310 Powell River
(604) 233-3147 Richmond

(604) 885-5164 Sechelt
(604) 892-2293 Squamish
(604) 675-3800 Vancouver
(604) 932-3202 Whistler
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3. SOURCE WATER

At weirs on the creeks, water is screened for rocks, branches and leaves, and then flows by gravity to
the Harvey and Magnesia Treatment Plants. Yilage of Lions Bay Source Water Protection Plan
LINE GARS& FdzZNIKSNJ RSGFAfa 2y [A2y&a .| @Qa &2dzNDS

4. TREATMENT

Parameter Magnesia Plant Harvey Plant
VCHOperating Permit Facility 3317552347 Facility 3317552348
Environmental Operators Class | Water TreatmeFRacility certification renewed in
Certification PrograngeOCP) 2023 and valid until November 16, 2028
classification
Storage 100,000 iG nominal (125,00( 500,000 iG nominal (625,000

USG, 470,00)actual) USG, 2,370,00Qactual)

4.1 PRIMARYREATMENJUYV DISINFECTION

Bothtreatment plans use ultraviolet and chlorine
treatment to respectivelyinactivate bacterial and viral
pathogens and to preventegrowth inthe distribution
system. Incoming aw waterflowsthroughultraviolet
(UV)reactorchambes in whicHight alters
microorganisma €Il DM\, preventingtheir reproduction
UV is very effective againshlorineresistantGiardiaand
Cryptosporidiunprotozoa,andagainstbacteria UV
reactors automaticallpdjustlamp intensity to maintain
the required UV dose and when adequate dosing cannot
be maintained, flow stops and the system alarms.

4.2 SECONDARREATMENJCHLORINE

Pastthe UVstage water is injected witlaqueoussodium hypochloritethe same substance used to
disinfect swimming pooJsnd the active ingredient of bleacl&dium hypochloritehydrolyses in
aqueous solutioio HOCI (hypochlorous acidhd thehypochlorite(OCY) ion, which inagqueous solution
disrupt microorganisnrespiration and reproductio#® a is usedvérldwide aa safe inexpensive
and effectivebarrier againsviruses that cause cholera, polio, typhoid, hepatitis, enteric and other
waterborne disease The following Frequently Asked Questions (distilled from HealthLink BC and
Minnesota Dept. of Healthource materiglspeak to some aspects of using chofimewater

treatment.
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What is chlorine?

Chlorine is a common element in nature, usualiynd combined with other elements. The largest amount of
chlorine on earth is in the oceans as sodium chlpele Salt and water are used to manufacture the chlorine used
to treat drinking water.

Why is chlorine added to drinking water?

Water producersadd chlorine to drinking watexs a versatilelisinfectant to protect public healtiChlorine kills
many bacteria, viruses and parasites that cause whteme infectionsillnesgsand even death.

How long has chlorine been used to disinfect water?

Chlorine disinfectants were first added to a public water supply in North America in 1908. By the 1920s, thousands
of cities worldwide were using chlorine disinfectants to treat drinking water. There was a drastic reduction in
water-borne infections suchsayphoid fever and cholera. Infant mortality also declined. Most cities or towns in
Canadanow use chlorine disinfectants to treat drinking water.

How is chlorine added to drinking water?

There are different chlorine products and each is added to water using a different approach. These products can be

solid, liquid or gas, but once added to water they all work in a simégrand get the generic labe? ¥ &a OKt 2 NRA Yy S d ¢
Water supplies choosethe product used based on factors such as cost, source water, size of the water system and
whether other forms of treatment are needed.

What is secondary disinfection?

After being disinfecteth a treatment plant water travels through the distribution systemusers In some cases,
pipes can leak or break and contaminate the water. Chlorine disinfectants protect water against this contamination
too.

Can water suppliesuse anything else to disinfect drinking water?

Ultraviolet(UV) light and ozone are also used to disinfect drinking water. These do not give protection against
contamination from the pipes water travels throyghhich isvhy chlorinds stillused.

Can the chlorine added to drinking watére harmful?

Chlorinds dangerous in very high concentratidng there is no evidence thétis harmful to people in the
concentrations usetb disinfect drinking water.

Are chlorine byproducts harnful?

When chlorine is added to water it reacts with any organic content and creates chlogmedugcts. Health
Canada sets limits for chlorine-pyoducts and airrent scientific data show that the benefits of chlorination are
much greater than any health risks from-psoducts.

What canbe doneabout the chlorinetaste and smell?

1 Put a pitcher of water in the refrigerator and let it sit uncovered for a few hours. This will allow the
chlorine smell to leave the water.
1 Use cold water for all drinking water. Cold water has fewer taste and smell contking. cold water
also makes the water less likely to absorb lead and copper from plumbing.
1 Use afilter.
o Most common poinbf-use filters (e.g. pitcher filters) will remove chlorine taste and smell.
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o Granular activated carbon filters will remove chlorine taste and smell. They can beffectve
but are usually more expensive than peaftuse filters. They can be installed either at the
tap/sink or as wholéouse filters.All water treatment unitgequire regular maintenance to work
properly. Water treatment units that are not properly maintained will lose their effectiveness over

time. In some cases, unmaintained units can make water quality worse

4.3 TERTIARMREATMENISAMPLIN@GND ANALYSIS

Treatment andestingassuredrinking water quality within thenunicipalsystem,although enduser
water quality also depends on premise plumbing, especigiye materialand condition as well as
standing timeandtemperature Everyworkday, municipalstaff drawwater samplest 10 locationgo
test in-housefor turbidity and chlorine residualOne sample a week $&ntto the VCHcentrallaboratory
for E.coliand Total Goliform testing More extensive bannual testingat an accredited thireparty labis
conducted for general water chemistry, metals and other contaminantere arel3total sample

locations:
UsualSource
Samp_le (undgr Free chlorine Turbidity
Location conventional
operations)

Harvey Plant Harvey Creek NA: before :
s Daily

raw raw chlorination

Harvey Tank . .

treated Daily Daily

PRV3 (Highway : :

Tank) Daily Daily

Store/Cafesink Daily Daily

Lions Bay

Avenueculde- Daily Daily

sac

Kelvin Grove . .

cukde-sac Harvey Plant Daily Daily

Harvey UV NA: before NA: same water

Reactor(pre S

S chlorination as Harvey Plant

chlorination)

Community

Centre

g None

(municipal

offices)

Lions Bay Beact None

Park

Magnesia Plant Magnesia Creek  NA: before :
C Daily

raw raw chlorination

Magnesia Tank . .

treated Daily Daily

PRW5 north . :

Bayview Magnesia Plant Daily Daily

Brunswick

Beachculde- Daily Daily

sac
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Bacteriological

Weekly
Weekly

Weekly
Weekly

Weekly

Weekly

Monthly

Metals,
chemicals

Biannual
Biannual

NA: midsystem

Biannual

Biannual

Biannual

NA: same water
as Harvey Plant

Biannual only

Biannual only

Weekly
Weekly

Weekly

Weekly

Biannual
Biannual

NA: midsystem

Biannual
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UsualSource

Samgle (und(_er Free chlorine Turbidity Bacteriological Metgls,
Location conventional chemicals
operations)

Magnesia UV . NA: same water NA: same water
NA: before ! .

Reactorpre I as Magnesia Monthly as Magnesia

o chlorination
chlorination Plant Plant

In consultation wittVCHtK S Y dzy’ A Ge&pbdisdio Airiexpéxted réslits depesan the significance
of the parameter andhow out ofrangeit is, as outlinedin SITUATIORROTOCGIstartingon p35.

[ A 2 Y alastbbileveXér advisory was in December 2014.

BACTERIOLOGI@MNALYSIS

TheDrinking Water Protection Regulatioaquires routine sampling and testing fiar coliand Total
Coliformbacteria Named for discoverer Theodor von Eschelfitdtherichia coliformr E. colis a group
of bacteria that form in the colon of warmlooded animals, particularly mammals, and also birds.
Presence oE. colin a water sample indicates recent fecal contaminatimdthusthe possible presence
of additionaldiseasecausing bacteria, viruses and protozoa. Dhimking Water Protection Regulation
standard forkE.coliin treated wder is None Detectabk;in 2023, no treated watesampletested

positive forE. colj as follows.

Total Goliform measures a wider group bicteriawith similar characteristics t&. coli Members of this
group range from being fecapecifi to those widely distributed in water, soil and vegetation. The
Drinking Water Protection Regulatistandards foiTotal Coliform for systems withmore than 1 sample
taken per monthrequireat least 90percentof samples with no detectabl€otal Coliformbacteria per
100 ml; and no one sample with more thanTi®tal Coliformbacteria per 100 min 2023 no treated
water sampletested positive forTotal Coliform, as follows.
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A NOTE ONURBIDITY

Lions Bayaw water arises in steep, forested catchments, dagarticularly subject to fluctuating
turbidity, which is laziness from organic, inorganic and mineral particulates washing into the creeks
during rain events. Measured Mephelometric Turbidity Units (NTU), turbidity is a measure of

the concentrationof suspended particleis a sample of water, determined using a ligicattering
method. BothUV and chlorine treatmerdre affected by turbidity Particulates shadow, absorb and
scatter UV light, and imroorganisms obscured in particulate crevices may avoid direct contact with
chlorine (chlorine residual levelseatherefore increased whenever turbidity rises above 1 NTU in
finished water).In 2023,based on weekdagnly daily readingsturbidity never exceeded 3 NTi

either Harvey or Magnesia Creedadthere wereno periods of more than one day with NTdétween2
and 3 NTU:

Harvey Creek: Rainfall, Daily Turbidity

80 2.00
70 1.80
1.60
60
1.40
%0 1.20
= -
£ 40 1.00 E
0.80
30
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20
0.40
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Tue. 03 Fri. 03 Fri. 03 Mon. Wed. Sat. 03 Mon. Thu. 03Sun. 03Tue. 03 Fri. 03 Sun. 03
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mmm Rainfall (left axis) == Turbidity (right axis)



Magnesia Creek: Rainfall, Daily Turbidity

80 2.50
70
2.00
60
50 1.50
= -]
£ 40 ( =
30 1.00
20
0.50
10

Tue. 03 Fri. 03 Fri. 03 Mon. Wed. Sat. 03 Mon. Thu. 03Sun. 03Tue. 03 Fri. 03 Sun. 03
Jan Feb Mar 03 Apr03 May Jun 03Jul Aug Sep Oct Nov  Dec

mmm Rainfall (left axis) == Turbidity (right axis)

DetailedNTU data are provided &n appendix on g0.

A NOTE ORHLORINE RESIDUAL

Chlorineresiduallevek arenot directly regulated by theDrinking Water Protection Aot the Drinking
Water Protection Regulation

1 On the high end of possible concentratio@gjidelines for Canadian Drinking Water Quality
stated KI G & 3 dfar Réximany ®ncéhtrationrShlakine] is not necessary due to
low toxicity at concentrationftypically]¥ 2 dzy R Ay RNAY Ay 3 g G§SNWE
1 At the low end, m minimum chlorine concentration regulations exist for British Columbia.
However, he currentHealth Canada Guidelines for Canadian Drinking Water Quality: Guideline
Technical DocumentChlorineindicates
0 TheUEPASurface Water Treatment Rule requires a minimum disinfectant residual of
Nn®H YIkK F2NI 6 GSNI SYGSNAy3I G4KS RA&GNROdzi A 2
maintained throughout the distribution system
o hlorine concentrations in most Canadian drinking water distribution systems range
FNRY nodnn G2 Hdn YIKKOD
o Ly 3ISYSNIfts> I OKE2NAYS NBaARdzZa f 2F ndH YIKK
of bacterial regrowth in the distribution systeby WHO and USEPA
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ThemunicipalityQ a

2 0 2 S Daintai@& ledsta din 2 YhBbning residualsn all parts ofthe

system In practice, two tdive times that level is generally presem¢ading to occasional user
complaintof bleach or chemical smell.

Summaryot nHo OKf 2NAYS NBaARdz f &k Y3k
Harvey PRV3 | Café | LionsBay | Kelvin | Magnesia | PRV5 | Brunswick
Plant Tank Ave Grove | PlantTank Beach
SAMPLE 247 247 222 247 247 244 247 247
COUNT|
MIN 0.60 0.61 0.47 0.31 0.20 0.46 0.58 0.20
MAX 1.03 1.02 0.85 0.94 0.85 1.23 0.92 0.87
MED 0.87 0.83 0.72 0.67 0.46 0.86 0.78 0.62
AVG 0.87 0.83 0.71 0.66 0.47 0.86 0.78 0.61

Detailednumericaldataon turbidity and chlorine residuat each sample statioare provided in

APPENDIXREATERWATER URBIDITYJ2 RESIDUAIGraphicarepresentation follows.

s Turbidity/NT U= CI|2/mg/I
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2023 treated water turbidity vs. chlorine residual
HARVEY PLANT TANK
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2023 treated water turbidity vs. chlorine residual
PRV3

mmm Turbidity/NT s C|2/mg/|
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2023 treated water turbidity vs. chlorine residual
STORE/CAFE

200 s Turbidity/NTUs=— C|2/mg/|
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2023 treated water turbidity vs. chlorine residual
LIONS BAY AVE.
2.00
1.80
1.60

mm Turbidity/NTU=—CI2/mg/|
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2023 treated water turbidity vs. chlorine residual
KELVIN GROVE

500 s Turbidity/NT s C|2/mg/|
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2023 treated water turbidity vs. chlorine residual
MAGNESIA PLANT TANK
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mm Turbidity/NT U= CI2/mg/I

2023 treated water turbidity vs. chlorine residual
PRV5

s Turbidity/NTUe=— C|2/mg/I
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2023 treated water turbidity vs. chlorine residual
BRUNSWICK BEACH

2.00

mmm Turbidity/NT U= CI2/mg/I
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A NOTE ORHLORINEISINFECTION-BRODUCTS

Chlorine combinswith naturalorganic matter in the water to form compounds called disinfection
byproducts (DBPshealth Canada and USERES set limits for several types of DEPsl public water
systems that disinfeatith chlorinemust regulariyanalysetheir treated water to measure regulated
DBPevel, specificallyrihalomethane(THM) whichHealth Canada considerstpatially carcinogenic:

a | Alevéds of THMs may also have an effecpbmgnancy. A California study found

that pregnant women who drank large amounts of tap water with high THMs had an

increased risk of miscarriage. These studies do not prove that there is a link between

THMSs and cancer or miscarriage. However, theyhdwshe need for further research

Ay GKA& NBIF (2 O2yFANXY LRGISYydArft KSFIfdK STFSO

Health Canada recommentstal THMs below 1083 k(Kicrograms per lig) averaged over quarterly
sample results. This criterion waet by Lions Bayn 2023

Lions Bay 2022t (i I £ i NRA K| f AS6S\ppkridiy {5 details)a k K
Sample locatiorC Lions Bay Ave. Kelvin Grove Community Centre| Brunswick Beach
Sample dateD

Tue. March14 236 279 313 28.9
Wed. June 7 30.6 47.1 36.9 27.7
Tue. September 2¢ 42.6 432 60.6 24.8
Wed. December € 97.3 721 59.3 66.5
Average 485 47.6 47.0 37.0
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While not requiredby regulation Lions Bay also tests for DB&loacetic acid (HAANarious Health
Canada publications stasemaximum acceptable concentratidar HAAIn drinking waterof 80 pugk
based on aunning annual average at leastquarterly samplesand that tilities should make every
effort to maintain concentrations [ ! wds low as reasonably achievabl&ithout compromising the
effectiveness of disinfectionLions Bay commengdé¢esting for HAAs startinigp the 4" Quarter 2@3
and four samples were all beldB0 pgk;

Lions Bay 2023 totdlaloacetic acide > K ge@ Appendixfor detail)
Sample locatiorC Lions Bay | Kelvin GrovgWorks Community Centre | Brunswick
Sample dateD Avenue Yard) Beach
Wed. December 6 57.7 529 55.9 66.6
A NOTE ONH

pHis a logarithmic scaléhat specifesthe acidity or basicity
of water solutions.Values rang from zerq the most acidi¢
to 14, the most basic.Pure water has a pH of, €onsidered

neutral.

Sodium hypochlorite hydrolyses in
aqueous solutionNaOCIl + 01 Na' +
HOCI + OH HOCI (gpochlorous acid)
disassociateto H"+ OC], more soat
alkali(high)pHs. HOCI is 20 times more
germicidal tharits OCi(hypochlorite) ion,
so NaOCI iesseffective athigherpHs.

pH isof concern in water systegbecause atower (@cidiq
values water is corrosivéo metals such asron inwater
mains anccopper andead solder in residentigdlumbing
Conversely, tahigher (alkali obasiq pH values, carbonate scdlams anddisinfection is less efficient
(see box).Health Canada indicates an acceptaitérange for drinking water of 7. 10.5 Lions Bay
water isconsistentlyslightly more acidithan this guideline

Lions Bay 2023 pH 40 sample locations, after flush
Sample dateC | 6 Mar. 26Sep
Sample bcationD
Harvey raw water| 6.93 6.64
Magnesia raw water|, 6.88 6.67
Harvey Tank 6.99 6.62
Store/café 6.93 6.62
Lions Bay Ave| 6.96 6.74
Kelvin Grove| 6.99 6.92
Community Centre] 6.94 6.72
Magnesia Tank  6.91 6.76
Brunswick Beaclj  7.03 6.98
Lions Bay Beach Pal  6.93 6.78

Consideration of active pH control commenced in 2023, for implementation when funds allow, probably
utilising soda ash injection.

A NOTE ON ALKALINETFFARDNESS

Water dkalinityis ameasureof the presence of bicarbonate, carbonatadhydroxideions. It
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representsawater's capacity tduffer pH swings that could compromise water quality or taste.

Adequate alkalinity helps control corrosion, prevents scaling, and ensures the effectiveness of

disinfection processes. The recommended alkalinity range for drinking water is typic2D@203 kK K

[A2ya .lFeQa lt{1lrtAyAdle Aa &AAIYATAOI yidntatborntte 6 SNE | &
rocks. Hardnesss a measure of dissolved calcium and magneshinerals Hard water is not a health

risk, buta nuisance because of mineral buildup and poor soap and detergent perform@hee.

hardness of water is measured as milligrams of calcium carb@eatire of water; in general, water

with less than 60r 3 kKCYCO3 isonsidered soft, water with 6020Y 3 kmigderately hard, and water

with greater than 120" 3 kh#rd.Lions Bay water is very soft, for the same reasons it is not alkaline

Lions Bay 2023alkalinity and hardnesst 10 sample locations, after flush
Sample dateC 6 Mar. 26 Sep.
Alkalinity (as | Hardness (as| Alkalinity (as | Hardness (as
Sample locatiod | Y 3 kG4CQ | Y I kKWCO3)| Y I kACE | Y 3 kGLCO3)
Harvey raw water 5.8 7.29 3.4 3.82
Magnesia raw water 5.6 17.8 3.9 6.88
Harvey Tankglasslined steel) 6.6 7.28 4.7 5.27
Store/café 6.2 7.23 5.1 5.78
Lions Bay Ave 6.5 7.46 6.4 7.66
Kelvin Grove 7.0 7.90 8.8 9.66
Community Centre 6.3 7.40 5.8 6.74
Magnesia Tank (concrete 5.8 16.4 4.4 11.7
Brunswick Beach 6.7 8.11 6.6 23.5
Lions Bay Beach Pal 6.1 7.08 4.9 5.78

Detailsare availablen APPENDIX: BIANNUAL METALS AND CHEMISTRY RESULTS (ABRIDGED REPORT O
MARCH2023 starting on p53.

A NOTE ON TASTE & ODOUR

tdzof AO 22NJa adlFFF FNB LINRdzR 2F [A2ya . lF&Qa o (SN
Water Advisory in ten years. Taste and odour considerations include:
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Source: Burlingame et al. 2019. Reprinted with permission. ® The Water Research Foundation.

A NOTE ONIETALAND OTHERUBSTANCES

Trace metals enter the wateupply throughatural and human means. Some metals are essential for

life, while others can cause chronic or acute poisoning. Health Canada has set maximum concentration
limits for most metalexceptcalcium(chemical symbol Cagobalt(Co) magnesiun{Mg), molybdenum

(Mo), nickel(Ni)and potassiunfK) Twiceannual testingor a wide range of substancésperformed

as providedn APPENDIX: BIANNUAL METALS AND CHEMISTRY RESULTS (ABRIDGED REPORT OF
MARCH2023) starting on 63. In generalthere is not much evidence of any substantredtal

corrosionin deliveredLions Bayvater, but maybeslightlyhigher metals in some locations.

All 2023samples were within the limitfor metals and other substanceset in the Guidelines for
Canadian Drinking Water Quality
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A NOTE ONSBESTOS

Health Canada concludéhere is no convincing evidence that asbestos ingested throluigiking of

water is harmful tchealth andhas not established drinking water guidelines for asbestos. However,
USEPA enforceable maximum contaminant ley@ICL)or asbestos iset at 7 million fibres per litre
(MFL), orfindingsthat some people who drink water containing asbestos well in excess of the MCL for
many years may have an increased risk of developing benign intestinal pélgpstion of the

Ydzy A OA LI £ A ( & Qslill ashéstosSaieny(A-Q) ¢ind h an MiFindance of cautissamples are
takenonce per yeam two pertinentlocations andanalysedor asbestos. 202@suls are zero asbestos
abovean analytical sensitivity of 0.42 million fibers per liter

Asbestos analysis by transmission electron microscep&PAStandard100.2nf

Sample G Nov. 2023 Upper Bayview Rd(samplelocation | Oceanview Rd(alwayssanme water
Analysis ¥ Nov. 2023 downstream of450m of A-Cpiping) | as Upper Bayview, w. n8-Cpiping)
Analytical sensitivityAS) 042 0.42

million fibers per lite(MFL*

Chrysotile count

Amosite count

Crocidolite count

Actinolite, count

Tremolite count

Anthophyllite count
Totalasbests, count 0 0

*USEPA indicatean AS ofess thar0.2 MFLis desired for drinking wateso the lab will be exhorted to achieve

this sensitivity in future by analysing sufficient volumes of sample.

5.DISTRIBUTION SYSTEM

oO|Oo|O|O|Oo|Oo
oO|O|O|O|Oo (o

After treatment, water flows tawonsumershrough an EOCP Class Il Water Distribution Sysitso
requiring the equivalent operator@ndalso renewed in 2023 and valid until November 16, 2028)
comprising:

3 potable water tanksHarvey, Magnesia and Highway;

16.8 km of watermain (various sizes and mateffiam the 1960s to 2010)

13 pressure reducing valve arrangements (3 updated, 10 overdue for replacement);

2 water treatment plants (Harvey Creek WTP, Magnesia Creek WTP)

529 property connections, also referred to as curb st#isstrata accounts are covered by
threecurb stop$;

72 fire hydrants

250 shutoff, blowoff, sampling and isolation valves.

=A =4 =4 =8 =4

=A =

5.1 STORAGEANKS

Unit Material Dimensions Actual capacity Year
K iG Uss built
500,000Harvey Tank Glass 11.446 m max. 2,343,000( 515,000| 618,000| 2019
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fused

operating depth. Fill

planned for demolitionuntil
May 2024 repurposingp buffer
raw water supply for thélberta
SupplyAugmentationProject

bolted on 1 cmsensitivity
steel ultrasound height
sensor.
100,000Magnesia Tank Castin 10.0m X 10.0 m 440,000 | 97,000 | 116,000| 1997
place footprint, 4.300 m
concrete | max. operating
depth. Fillon 1 cm
sensitivity
ultrasound height
sensor.
20,000Highway Tank Castin 5.87 m diameter X 95,500 | 20,500 | 25,000 | 1959
Obsoletedn 2017 with advent | place 3.66 m operating
of Harvey Tank. Slated for concrete | depth. Fill on Foot
replacement(2025?)y small mechanical valve
breakhead tank or PRV. cycle
100,0000ceanview Tank Castin 8.6m diameter X7.3 | 424,000 | 93,000 | 112,000| 1984
Obsoleted in 2017 with advent | place m operating depth.
of Harvey Tank. Had been concrete

LyalLlSOodaAazy

FyR Ot SFyAy3

27

i KS Y dageactyclelsingh i & Q&

either aremotely operated vehicle (ROV)adiver disinfected with chlorinated watetAll drinking
water tanks were inspectednd cleanedn March 2022 next due in 2027.

5.2WATERMAINS

primarilymade fromductile iron,with someasbestoscement (AC), cast iron and polyvinyl chloride

(PVCJines in service

Installed treated water mainséxcludng pipesfrom intakesto plants)
NOMINAL ID. INSTALLEDENGTH/m
mm inch
100 4 602
150 6 10,060
200 8 4,430
250 10 1,010
Total 16,102
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The municipality aims to flush distribution mains twice per year, which is accomplished by opening fire
hydrants and blow off valves to briefly produce flowrates high enough to scour pipe walls. To not affect
summer conservation efforts, flushing usuatikes place Marctpril and OctobeiNovember. The

scouring of pipe walls and the pressure fluctuations that occur despite calafuling and usageften

cause additional breaks and leakage, so flushing is not engaged in lightly.

5.3FILTRATION EXEMPTION

Drinking Water Microbial Treatment Objectives for Surface Water Supplieséec@@mends filtration
and one form of disinfectiofor drinking water treatmentbut provides for filtration exemptionupon
meetingfour conditions:

CONDITION 1

Provide overall inactivation using a minimum of two disinfection processel®@f@9.99% reduction
of viruses and-#g 09.9% reduction ofCryptosporidiumand Giardia

The municipality utilises UV as the primary and chlorine as the secondary disinfection pathway.
Manufacturer specificatiosifor the dual Trojan Swift UVYeactorunitsinstalled at both treatment plants
indicatea 3-log reduction ofCryptosporidiunand Giardiaat raw waterultraviolet transmittance V)
valuesdown to70% 2023UVT wagfull data on p40):

Lions Bay water systems raw water UVT, 2|
Harvey/% Magnesia/%
MIN 77.0 82.1
MAX 96.4 97.6
MED 92.1 95.1
AVG 91.6 94.2

In 2021 theUVreactors at the Harvelplant were upgraded fromtwo to four lampsto offer UV
disinfectioncapacity alower UVTs anfligher flowrates.

Chlorine contact timgCT)is achievedn storage and transit as follows:

Retention and contacttimes at various consumption rates
At daily USG In Harvey tank (when In Magnesia tank (when | In system overall, including
consumption2 ¥ supplyingnormal 80% of | supplyingnormal 20% of 98,000 USG volume in
demand) demand) watermains
350,000 53hours 40hours 57 hours
500,000 37 hours 28hours 40hours
650,000 29hours 21hours 31hours

Status at end 02023 condition met.
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CONDITION 2

E. colin raw water not to exceed 20 colo@dyz N A y 3

from the previous six months.

dzy AG& LISNJ mnn

Yt XAY

In 2023E.coli in raw waterdid notexceed?0 colonyforming units perl00 mL im8 of 50 (96%)of
samples foHarvey Creek, andi7 of 47 (100%)of samples for Magnesia CreeRkeeting this criterion:

Raw waterE. colj colonyforming units/100 ml
2023 HarveyCreek MagnesiaCreek

Wed. Jan 04 2.0 <1
Mon. Jan 09 44.1 4.1
Mon. Jan 16 RMFL RMFL
Mon. Jan 23 9.8 1.0
Mon. Jan 30 <1 <1
Mon. Feb 06 <1 <1
Mon. Feb 13 2.0 4.1
Tue. Feb 21 1.0 <1
Wed. Mar 01 <1 N/A
Mon. Mar 06 <1 <1
Mon. Mar 13 <1 <1
Mon. Mar 20 <1 1.0
Mon. Mar 27 <1 <1
Mon. Apr 03 <1 <1
Tue. Apr 11 1.0 N/A
Mon. Apr 17 <1 <1
Mon. Apr 24 <1 <1
Mon. May 01 <1 <1
Mon. May 08 <1 <1
Mon. May 15 <1 <1
Mon. May 3 <1 <1
Mon. May 29 11.0 3.1
Mon. Jun 05 <1 <1
Mon. Jun 12 <1 <1
Mon. Jun 19 <1 <1
Mon. Jun 26 <1 <1
Tue. Jul 04 <1 <1
Thu. Jul 13 <1 <1
Mon. Jul 17 <1 <1
Mon. Jul 24 <1 1.0
Mon. Jul 31 <1 <1
Tue. Aug 08 <1 <1
Mon. Aug 14 <1 <1
Mon. Aug 21 <1 <1
Mon. Aug 28 <1 <1
Tue. Sep 05 <1 <1
Mon. Sep 11 <1 <1
Mon. Sep 18 <1 <1
Mon. Sep 25 186.0 14.6
Tue. Oct 03 2.0 <1
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Tue. Oct 10 3.1 1.0
Mon. Oct 16 <1 1.0
Mon. Oct 23 <1 1.0
Mon. Oct 30 1.0 <1l
Mon. Nov 06 <1l <1l
Tue. Nov 14 <1 <1
Mon. Nov 20 <1l <1l
Mon. Nov 27 <1 <1
Mon. Dec 04 <1 <1
Mon. Dec 11 <1 <1
Mon. Dec 18 <1 1.0
Mon. Dec 25 Lab closed Lab closed

RMFL=Results Missing From Laboratory

Statusin 2023 condition met.

CONDITION 3

[Maintain] average daily turbidity levels measured at equal intervals (at least every four hours)
immediately before the disinfectant is appiatound 1 NTU, bitnot exceefing] 5 NTU for more than
two days in a 12nonth period.

As discusseih 13on pl13above,no singledaily turbidity readingsreached 5 NTUhut to satisfy thed-
hour minimuminterval criterion of the Conditiorthe 2.1milionNB | RAy3&a &Gl 1Sy o6& (0KS
meters evernB0 seconds werlotted using the FlowWorks visualisation tool:

Start Date: 2023-01-01 00:00
End Date: 2023-12-31 23:59

M Harvey Reservoir { HARV_TURBIDITY (NTU) M Magnesia Reservoir / MAG_TURBIDITY (NTU)

(NTU)

HARV_TURBIDITY

Mby ke

1: JJ‘&. Ak .,LL Lmhmlu‘.u@. ald J'l.l\.whulm.hL, MJ-k.mu,u...w'Li,, ke “L,Llumlm l

(NTU)

MAG_TURBIDITY

;L
B

Wm\ btk ) UJLJJLK sl kL LA lLL%lL MLJ_MK

T
2023-01-01 00-00 2023-04- 2023-07-20 00:00 2023-10-28 00:00 2024-01-01 00:0

The data were averaged by hour to find tlabnly one twoday period was the averagef NTU
sampled at least every four hours higher thdmnamely the oneending at 22:30 on Dec. 31, when the
averageof the previous 48 hours dNTUreadingsfrom Magnesia Creek was 5.000n the other hand,
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GKS b¢! YSGSNEQ OdzNNEB Yy (assdsinddmght@eeatigefspuribud Then b ¢! = &
municipality is thuproceeding with plans thandlesituationswhere NTU exceeds a certain leyeb

proposed)for a certain period4 hours proposed)iaa programmatic process control chanfNSuRe

Excessive tN SHJtdown RoutirE) that will:

1 Shut downthe givenplantif the UV reactor has not already shut down due to insufficient UV
dosageand bckit out until explicitly cleared
1 Thrownecessary alarm notificatior®y text, email and voice dial (utilising recent upgrades to
the SCADA platform) to bring operators to site to:
o wSO2yFAIdzNE (KS ySig2N)] (G2 oNRYy3ad (GKS +Aff | 3
(unless the excess NTU periodikelyto be short)
0 Watchthe affected intakefor clearing and flushthe line when it does
0 Bring theaffectedplantback online

Statusin 2023 open(to be implemented before the 2024 rains arriva late September,)
CONDITION 4
I 6 GSNBEKSR O2yGNRf LINRPINI YXIKFIG YAYAYAT Sa GKS LIk

¢ KS Y dzy AséparadkSbukcd Wabed Protection Plan outlines the measures usedmtrol and
protect the watershedsincluding forfecalcontamination 2023specificTCresults are

Harvey Creek watershed: Total Coliform versus rainfall
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Magnesia Creek watershed: Total Coliform versus rainfall
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TC spikein different watershedsn the same week (Sep. 2&)e notable, and assumed to be due to the
first significant rainwhichfell in both watersheds that weeland washed the preceding three months
of detritusinto the creek. Independent of raifCreadings also climim summer due taising
temperature.

Statusin 2023 open.

6. OPERATOR TRAINING

Afurther approachemployedby the municipalityto operate thewater system ignhanced operator
training. Under theDrinking Water Protection Aeind theDrinking Water Protection Regulatiahe
Environmental Operators Certification Program (EQGR}sifeswater supply and distribution systesn

in order to determine training requirements for operatpesach syem s required to havet leastone
Chief Operator certifiedto the classification level of the systemAdditionally, any person whose actions
may affect the operation od water system requires certificatiorCertified Operators are required to
earn continuing education units to remaimgood standing EOCP classiie [ A 2 yvater. | € Qa
treatment system as Classdnd distribution system as Leve(crtificates at 39). In 2023 EOCP
certified municipalpersonnelwere:

STAFMEMBER JOBCLASSIFICATION EOCP CERTIFICATIONS
AU (Chief Operator) | Treatment Plant Operator 1 Water Treatment Plant Operator, Water Distribution
System Operator 2
AY Foreman 1 Water Treatment Plant Operator, Water Distribution
System Operator 2
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GS(sinceNov.2023) Public Works Technician 1| Small Water Systems, Water Treatment Plant Opera
1

/. STRATEGWATER ISSUES

Qupply

Year to yearcreek flowsare subject to rainfall, groundwater entering the channel (whidulgjectto

when groundwater was last fully replenished), and melt from fluctuating snowpack (which is subject to
rain-on-snow, insolation (sunshine), wind and cloud cover). For much of the year, creek flow exceeds
the capacity of both treatment plants, but insuner it seems to be trending increasingly tightcal
climate projections call for warmer winters and longer, hotter summers, with total rainfall levels similar
to today, but occurring more intensely. With no raw water storage, Lions Bay currentlyeatiesly on
water being in the creeks when it is needdd.recent late summersupply haveen around 300,000

GPD in Harvey Ck. and 190,000 GPD in Magnesla 8kmmerstaff watch rainfall predictions and
manage fill levels taseas much of the creeks as possible.

In 2017the municipalitycommencedwvorkingwith the Hydrotechnical Engineering groap! . / Q& [/ A @At
Engineering Departmeftto jointly collectdata from the watersheds modelthe relationship

betweensnowpack weather andsupply, particularly therelative contribution of(presumably) steady
groundwaterflows, all to be able tanodel supply in order tonakeoperatingdecisionX

1 X @ the short termby knowing what creek supply will do until the next rainfall eyaatknow
what conservation level to set
1 Xnthe long termby knowingwhen tobeginconsideing supply alternatives including:
o Wells
o0 Amodularfull-supply orpeakshaving desalination plantin 2018 the municipality
acquired the last remainingndevelopedwaterfront land in the community to hold in
reserve for a plant site
o Apipeline to the MVWD.

Direct measurement of creek supply at intake level was implemented in late’ 2023s not yet
integratedwith SCADAPending access to those dataeek flow can also bdeducedfrom plant inlet
flowrate during periods of low supply, because when the plant is takimeater, it takes the entire
production of the creek. &ing that datajn 2023Lions Bay reached groundwatenly supply on August
17, after which supplylecayed linearly other than just aftemvo fortuitous rain eventswhich allowed

2 Drivenby Associate Professor Dr. Steven Weijs, whose research interests imatgiearesourcesnanagement,
mountain & catchmenthydrology,flood forecastinguncertainty,informationtheory andcontrol of water systems,

with alarger research question of how to use observations of complex water systems to enable informed decisions
about water resources.

8 Using pressure transducers in whole flow pools just above creek intakes, correlated using rating curves produced
from saltdosing proportional measurements just downstream
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the municipality to avoid.evel 3 conservatiofor the entire norrexcess supply period (in whiahgiven
creek flowrate is under thapprox. 900,000 GP&apacity okither plant):

Period during which supply under plant capacity
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mmm Harvey catchment rainfall (right axis) Magnesia catchment rainfall (right axis)
= Supply (left axis) Demand (left axis)

Problematic mtakes

[ A 2y awaterdca@cnentsare mountainousandunstable Access tdhe creekintakes iy narrow
gravel roads subject to rock and trésdl on which sfety protocols restrict access wheverrainfall
parameters are exceedeflist whendecreased flovor increased turbidityneedto be investigated.The
geomorphology of thevatershedss a product ofjlaciationand postglacial erosion At what is now

Howe Sound,ite most recentor Fraserglaciation began 33,500 years ago gakedl17,500 years ago.
As the climateewarmed ice retreat was delayed several thousand years by floating glaciers grounding
on the seabed, with several minor readvances. Glacial marine sedimentatiathand rock dropped

from icebergs-is believed to have ceased by 10,600 years before pres#ith the ice gone, water
erosion andnass wastingdebris slides and flowspckfall avalancheprapidly reworked unstable

glacial sediments, declining over time such that by no later than 7,500 years ago the landscape was
similar to today. Steep rockfall aprodsveloped on mid to lower slopes. Magnesia, Alberta and Harvey
Creeks rancised theirdebris conesandalluvial fandhave formed at their mouths into the ocean.

The watershedsare heavily forested with western blgaf maple and conifers producing copious leaves

and needlesvhichbuild up on intake screens, occasionally requiring clearing twice .aldage rocks
(over 0.5 m) move down the creeks during heavy raithfdhthe intake weirs.Mediumrocks (10; 50
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cm)blockthe intake grats. Small rocks (€10 cm) fill the settling chambers.

A2017designto screen small solids at the Magnesia weir wéailare; in late 2023 engineers were
engaged to consider a better approagierhapsan open raceway/riffle design to float ofégetation
and to drop out medium and small rocks, not requiring configpdce safe work protocols to clear,
with a fuetcell powered gate valve to close édied when not in uséo prevent debris buildup on the
grate. Abetter-designed2018upgrade to the profile of the Harvey weillows it to seHclear blockages
at the intake grate.

Excessive demarndle to leakage

Measured water demand has been increasing since 2015 at an average rate of 14% a year-timan all
high in early summer 2023 of 810,000 GPD:

Lions Bay Water Consumption Since 2015, Daily Plant Readings
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At the end of 202&innual average consumptiomas 168% A G S NE LIS NJ LIS Nandsf fourJS NJ
GAYSa GKS ncn dénaidef RearbyrDistrckof \RdstiVansouver witk similar weather,
residents per property and outdoor water use:

Year | Consumption/n? (methodologypotentially suspect < 2023] Census population K k O LJA {
2016 351,318 1334 722
2017 472,527 970
2018 533,000 1095
2019 508,000 1043
2020 623,000 1279
2021 612,000 1390 1206
2022 699,000 1378
2023 856,939 1689

With Lions Bay not having added population in the period, and witexpectation thatresidents use
water differentlyto 10 years ago, increasing consumptioségnto be due to accelerating leakage
primarilyin aging privateside service lines installed from the late 1950s throughlt®@0s Poor service
line condition is gacerbated by the use giolybutylene installed in over 700,000 Canadian homes
between 1978 and 1995 as a lighter and cheaper option than copper, but now banned under the
National Plumbing Code due to its consistent failure in iesidential service linese alsabeing
damaged by growing tree roatehat was a anch sapling when a line was installed 50 years ago is
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today a 24inch tree pushing pr€ode backfill into the linénost municipalvatermains run in roads
wherethere are no treesalthoughthere areruns throughthe forestthat are maintained byremoving
vegetation every five yeays

Bylate 2023 leakage was determinedlased orovernight flowsto be 380,000 GPD, 80% of overall
demandat the time and he municipality launched erash progranmo find and addresgublic and
private leaksespecially when by Sep. 20&Bindications were thasupply insummer 2024 wagoing

to be tight. Consumption hdseen broughtfrom 650,000 GPIh June 2023, to under 300,000 GPD in
June 2024

Decreasing consumption through leak fixing
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Outdoor Water Use Bylaw No. 484, 2015 restricts residential, commercial, and public water uses during
low supply periods:

OuTtpoor WATER Use CONSERVATION LEVELS 1TO 3

Bl W L@ P S

RESIDENTIAL TREES, SHRUBS, BUILDINGS,
LAWNS

FLOWERS & VEGETABLES CARS, BOATS
4AM -9 AM** Shiz
ONLY “‘ g /
Even Addresses:
i B HAND WATERING =
Shnhy, DRIP IRRIGATION RESTRICTIONS
0dd Addresses: OR SPRINKLERS
ThMmﬂ-l ResTRICTIONS
Sunday
SPRINKLERS AND
AM - 9 AM
4 ONLe SOAKER HOSES
s @
Only on > bﬂ::' :ou HEALTH
0dd Addresses: TO PREPARE A
ONLY BY HAND £
m USING A SPRING- PAINTING OR

DRIP IRRIGATION.

Q O

Bylaw No. 484, 2015,
original bylaws takes precedence. Bylaws can be viewed o0
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In 2023, Conservation Level 1 was set on Juaedl.evel 2 from Aug. 1 through Oct. 12evel 3 was
not required.

Limited capital

No major water projects were undertaken2023 although sveral system enhancements were
implemented:

1

1

New process control routine§vernight Leakage Determination Routine (OLReRJExcessive
NTU Shutdown Routine (ENSuBsgussed elsewhere in this report

Pressure transducers installed in tofldw pools just upstream of the Magnesia and Harvey
GSANR G2 O2NNBfIFGS (2 GKS aidNBlIYaQ NIiGdAy3
available water, particularly in times of tight supplihese installations will be connected to

the system by cellular modem or private radio mesh in late4202

As a smallesidentialcommunity witha limited tax basd,ions BaR iafrastructurespendingshortfallis
growing While an Infrastructure Leuyas been collected sin@9)19, capitabpendingstill requires
federal and provincial gramitelp. Outstandingwvater capital projecténclude:

T

Replaing 1065 meters of 1960s era cast iron pipe as well as remaining ashestent pipe
the Centre UpperBayview Bayview Placegr CUBB ProjectThreegrant applicationgor this
$3-4 mil. project have been unsuccessful.

Replacement of 795 meters of water main at Bayview Road from Stewart to Mountain,-the so
called DWIP (Drainage & Water Infrastructure Project), now turned down in four-fynaaiing
applications

Pressure reducing valf@RV}tations that are nbcompliant with confineespace worker safety
requirements,and that have outlived twice the best practice replacement cyclHsree such
PRV stations were replaced at Mountain Drive, Upper Bayview Road, arighgnicew Road in
2021 and brought online 2022, at a cost of $500,000 each

The20,000 Highway Tankas dsoletedfor fire reserve volumén 2017 withthe advent of
Harvey Tank. Slated farture replacementwith small breakhead tank or PRV.

Hitration, whichwould cost$10-20 mil. in 2017dollarsto implementat two plants

Operators tend to dial in conservative (high) chlorine dosing to ensure adequate chlorine
residual throughout the distribution network. But high chlorine causes negative customer
feedback, especially close to the plants. In 2084ltimeremote chlorine metering will be
installed at the far ends of the distribution system aiow useof chlorine concentrations to
control dosing pumps, rather than staff settiag injection rate and watching the response
manuallyover a timespan of days.

A problematic Magnesia Intakas discussed above

pH adjustment to meeGuidelines for Canadian Drinking Water Quadityregulationsand to
mitigate the effects of corrosion in homes with copper plumbing.

2023work program

¢ KS Ydzy A OA Ldrirkihginvat€éwiork bryggyadis driven byregulatory monitoring and reporting
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to meetDrinking Water Protection AeindDrinking Water Protection Regulatioequirements. The
Y dzy A O A CdretSarvicé Kediel Revi@vailableat www.lionsbay.caletails the routine tasks and
staff resources involved in operating and maintaining the water system.

All core maintenance wasmpletedin 2023except fortwo watermain flustes; onefull mains flush
was conducteaver a weekn Nov.2023. The Harveyntake andPlant gaverirtually no trouble in
2023 unlike the Magnesia Plant:

System outages2023

From To Days Notes
13 Jan. 19 Jan. 7 Magnesia Creek intake clogged w. vegetati@ntire Village fed from
Harvey Plant.
24 Feb. 17 Mar. 3 MagnesiaCreekintake frozen Entire Village fed from Harvey Plant.
18 Mar. 29 Mar. 21 MagnesiaPlant onlo-flow bypasdo restore chlorine residual Entire

Village fed from Harvey Platd allow use of Harvegetwork
flowmeters to deduce overnight leakage rates

7 Apr. 16 Apr. 10 Magnesia Creek intake blockeHntire Village fed from Harvey Plant
19 Apr. 20 Apr. 2 Magnesia Plant oto-flow bypasdo restore chlorine residual Entire
Village fed from Harvey Plant.

18 Jul. 19 Jul. 1 Magnesia Creek intake blockeéntire Village fed from Harvey Plani

29 Aug. 30 Aug. 2 Magnesia Plant down due to lightnimgused SCADA outdgeTank
drawn downby distributionwithout impacting fire reserve.

11 Oct. 12 Oct. 2 Magnesia Creek intake blockeéntire Village fed from Harvey Plan

13 Oct. 2 Nov. 21 Magnesia Plant on {low bypass tgut entire Villageon Harvey Plant
to allow use of Harvey System flowmeters to deduce overnight
leakage rates

2 Nov. 3 Nov. 2 Harvey communicatiofault. Plant continued operating as normal
with on-site staff attendance.

5 Dec. 7 Dec. 3 Magnesia Plant on flow bypass to allow use of Harvey System
flowmeters to deduce overnight leakage rates

27 Dec. 31 Dec. 5 Magnesia Creek intake blockeéntire Village fed from Harvey Plani

8. SITUATIORROTOCGL

VOLB = Village of Lions Bay Public Works Manager (or ei@sign
VCH = Vancouver Coastal Health

SITUATION NOTIFYING | AGENCY NOTIFICATION TIME FRAMI
AGENCY NOTIFIED
E. colpositivefor any treated water sample | VCH Labs | VOLB & VCH | Immediate

VOLBand VCH will be notified immediately ®CH LabhsAnysubsequensamples from the same sampling
aGraAaz2zy 6Aff 0SS AYYSRAFGSEE& SEIFIYAYSR o6& GKS f1
field sheet will be reviewed byCH Laband compared tdab analysisest results to determine if there Bny

4In Aug. 2023, City of Burnaby SCADA personnel atkihd Magnesia Plant as a municipaliosmunicipality
favour to help with a control system outage caused by lightning strikile here, theyndicated that running an

electromagnetic data line in the same conduit as a 600 V power feed is not only not to Code, but may be inducing
stray voltages and spurious control signals. This possiblewsssddressed by switching to fibreoptic data cable

service in mie2024.
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SITUATION NOTIFYING | AGENCY NOTIFICATION TIME FRAMI
AGENCY NOTIFIED

localdecreaseof chlorineresidual.

Immediate collectiorand testof a repeat sample, where possible both upstream and downstream of the
positive sample location.

VCH and/OLBwill liaise and determine the need for a Boil Water Advisory (BMYAE issuedy VCH

VCH Lalwill test subsequent samples. Once consecutive negative sample results are rei@icglill liaise
again with VCH and determine whether the BWA can be lifted.

Total coliform >10/100 nih raw waterAND | VCH Labs VCH Immediate
low chlorine residuaih treated waterin any | (for TC),
sample station VOLB (for

chlorine)

VOLB and VCH will be notified immediately by VCHdfab3 C reading over 10, but it is unlikely that the low
chlorineresidual conditiorwould apply, since the municipality maintainsieast0.2 ppmthroughout the

network, with response timseto dose changes ramtg from minutesclose to source, to over 24 hours at the f
ends of the network.Nevertheless, any availabdamples from the same sampling station will be immediate
examined by the laboratoryand arepeat samplewill be collected where possible both upstream and

downstream of the positive sample locatioh.f £ 2 G KSNJ a0 GA 2y Q& ¢ YCHNMRYOHE
will liaise and determine the need for a Boil Water Advisory (BMAg issued by VCH

Where possible the distribution network will be reconfigured to shut out the creek piindtice high TCuntil
offline samples are clear, after whisfOLB wilagainliaise with VCHn lifting the BWA.

Chemical contamination | vOLB | VCH | Immediate

Chemical contaminas may include nitates and nitritessalts, pesticides, meta@ndtoxins Whileit is
recogngsedthat with only semiannual samplingimely detection may not be possiblehen they areVCH will
immediately be notified, and steps will commence to isolate the contaminated area. The level of
contamination will be determined through sampling and analysis, and public health risk factors will be
determined. If necessary aublic advisory will be issued and carried outM®LBinder the guidance of VCH.
Once the contamination is remedied and consecutive negative sample results are returnedGidorhabvOLB
will again liaise with VCH and determine whether the public advisory can be lifted.

Turbidity events >5 NTU | vOLB | VCH | Immediate

UV treatment effectiveness diminishes with increased turbidity due to UV absorbance and reflection and
correspondingly low UV transmittance (UVT) rate. The system automatically increases UV lamp intensity
counter lower UVT. Once the Wdsedrops below a minimum of 26.25 mJ/énthe UV reactors stop flow and
alert on-call VOLBstaff.

Long before 5 NTU is reached, highbidity readingsare flaggedwith affectedsections of the distribution
system fieldchecked and flushed ifeemed advisable by VOLB.

Forturbidity >5 NTU, microbiological testing is increased at all sampling locations; chlorine residual samg
and testing is likewise increasadd VOLB:ontacs VCHwhichmay issue a Boil Water Advisory.

Disinfection failures/continued loss of VOLB VCH Immediate for continued loss
residual of residual

If a dailychlorine residual anywhere in the systenb&ow 0.2Y 3 K dferatorsincrease dosage at the affecteq
plant, and depending on conditiomsay dumpstoredwater from the tankto bringin higherchlorine
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SITUATION NOTIFYING | AGENCY NOTIFICATION TIME FRAMI
AGENCY NOTIFIED

Should chlorine residuaémain below 0.2 3 kfdf 24 hours, chlorine will be added directly to the tank and
chlorine residualsvill be checked frequentlyhroughout the system, while investigating the root cause. VOLU
will contact VCH, who may issue a Boil Water Advisory if continued loss of residual is observed.

Loss oflistribution pressure due to high VOLB VCH Immediate
demand
In the event of adverse pressure loss due to high dem¥@d,Bwill adjust thedistribution systento
supplement pressure in the affected aredCH will be notified.

Water main breaks | vOLB | VCH | Immediate

In the event of a water main break where chemical or microbiological contamination of the system is
suspectedVOLBwill adjust the system to isolate the contaminated sectéomd consult with VCH regarding
further actions; all water quality complaints from the public will be immediately and thoroughly investigate
potential contamination. Water samples will be taken from the vicinity and downstream of the break if
possible andested for the suspected contamination. The same procedures as noted Endetiabove will be
implemented if required.

Low supplydue to drought or other causes | VOLB EMCR& VCH | Information only; as drought
situation progresses

The control system alarms if supply pressat@ plantdecreases rapidiandstaff ascertain and address the
root cause of the problem (i.e. whether the decrease is duentintakeblockage or breakin the feed liné.

Low supplyresults in conservation measures being institutégvel 1 of thenunicipalitfQ & h dzii R2 2 NJ
Bylaw(www.lionsbay.ca/entails only restricting lawn watering to three days a week, and is set around Jun
every year, as much for awareness as conservati@vel 2 istilized tofurther reduce outdoor use of water
andLevel 3 is reserved for seriosigpply shortage In late 2023jn anticipation of unprecedented supply
shortage in 2024further considerations were mooted to Council for Level 3 with no decision taken:

CODE REB-day-average supply within 125% of demand

1 Town Hall and information campaign

1 Activate Outdoor Water Use Bylaw Level 3 with stringent enforcement, including drone overflight
(subject to Federal regulations) and ze¢aberance ticketing for offenses

1 Building Inspector lock out of private irrigation systems and decommissioning of indoor and outdg
water features per OWU

1 Full court press on locating remaining 30 lost curb stops

1 Implement IR heat detection cameras viewing the upslopes

1 Implement Trail Ambassadors program (for wildfire mitigation).

Two further conservation levels, Oranged White havealsobeenmooted:

(-3-day-average supply within 110% of demand
Town Hall and information campaign
Subject to prospects for worthwhile rain, declaration of a state local emergency to allow shutoff o
suspect service connections (known faulty services can already be shut off by bylaw as noted ab
1 Because the critical requirements for a residence to remain habitable are flushing toilets and
RA&AKgFAKAY3ISZ 02YYSyYyOS &2 dzZNONGNPOTARNEMARER:NOB FOR
HUMAN OR ANIMAL CONSUMPTION. Free to residents for indoor use only: bathing, cleaning, 1
tanks, dishwashing.
 Commence sourcing bottled drinking and cooking water

=a =
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SITUATION NOTIFYING | AGENCY NOTIFICATION TIME FRAMI

AGENCY NOTIFIED

1

[XeSIEE: supply less than demand

f
1
f

=a =4 -8 =8

f
f

VOLBwill liaise with ENCR and/CHfor a cardinatedresponse agventsunfold.

adziidzl £ FAR yS320GA1FGA2yaz AyOftdzZRAy3d odzi y2i
community centre, mobile laundromat trailer (filtered n@otable water), nearby fire departments.

Declare State of Local Emergency

Town Hall and information campaign

In sufficient time for no user to receive water that has been exposed to dried mains, shut off all st
mains and 550+ service curb stops

With hydrants no longer operational, institute previously recruited citizen/contractor firewatch
Place remaining curbside barrels and commence roving tankeupagervice

Activate mutual aid agreements

When creek supply reliably returns, in consultation with water authority flush and kgferinate
tanks and mains ( 14 days)

Reopen curb stops under Boil Water Order, then Boil Water Advisory

Refund water utility fees.

Village of Lions Ba3023Drinking Water QualitAnnual Report p.38



APPENDIX: CERTIFICATIONS

CERTIFICATE of

CLASSIFICATION _

msisocetyra:  Village of Lions Bay Water
Distribution System

Facility No. 675
has been classified as a

Class Il WD System

» =7
%Mé S
CHAIR, BOARD of DIRECTORS PRESIDENT anc CEO

CERTIFICATE of
CLASSIFICATION

This s to certify that Village of Lions Bay - Magnesia
Water Treatment Plant

Facility No. 2330
has been classified as a

Class | WT Facility

e R
CHAIR, BOARD of DIRECTORS PRESIDENT and CEO

CERTIFICATE of
CLASSIFICATION

Thisisto certiy that Village of Lions Bay - Harvey Water
Treatment Plant

Facility No. 2329
has been classified as a

Class | WT Facility

Muuc B gt
CHAIR, BOARD of DIRECTORS PRESIDENT and CEC
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APPENDDSOURCWATER NTANDUVTAGAINST RAINFALL

UV transmittance (under 89J0BH), manuatmeasure NTU, rainfall
Sourcel Harvey Creek _ MagnesiaCreek _
52023 | uvT ()| NTU | 24NN gyt ey | nTU | 24hrain
(mm) (mm)
Tue. 03 Jan 90.6 0.33 0.00 95.0 0.29 0.00
Wed. 04 Jan 91.9 0.36 0.00 94.6 0.41 0.00
Thu. 05 Jan 89.0 0.53 9.50 94.9 0.59 8.50
Fri. 06 Jan 86.9 0.49 21.00 91.6 0.85 21.50
Mon. 09 Jan 87.4 0.41 20.75 91.8 0.65 13.75
Tue. 10 Jan 86.9 0.33 22.50 92.3 0.49 15.00
Wed. 11 Jan 90.1 0.41 1.00 94.1 0.60 0.75
Thu. 12 Jan 82.1 0.77 25.75 92.6 0.49 18.50
Fri. 13 Jan 86.2 1.50 46.50 88.4 1.99 33.75
Mon. 16 Jan 82.5 0.49 30.00 89.0 1.82 20.25
Tue. 17 Jan 86.4 0.52 15.00 89.0 1.52 12.75
Wed. 18 Jan 80.4 0.65 34.50 89.2 1.31 22.00
Thu. 19 Jan 89.6 0.55 13.50 94.4 0.43 9.25
Fri. 20 Jan 91.1 0.43 0.25 94.8 0.37 0.25
Mon. 23 Jan 90.7 0.58 N/A 95.1 0.60 0.50
Tue. 24 Jan 91.9 0.51 N/A 95.6 0.60 0.25
Wed. 25 Jan 92.5 0.37 0.25 96.2 0.26 1.00
Thu. 26 Jan 92.6 0.36 0.00 96.5 0.49 0.00
Fri. 27 Jan 93.1 0.38 1.50 96.6 0.32 2.00
Mon. 30 Jan 93.9 0.47 0.00 97.6 0.27 0.00
Tue. 31 Jan 94.1 0.44 0.00 96.9 0.33 0.00
Wed. 01 Feb 94.6 0.59 5.00 97.5 1.02 0.00
Thu. 02 Feb 94.3 0.56 0.50 97.4 0.31 9.25
Fri. 03 Feb 93.8 0.35 0.00 97.2 0.41 0.00
Mon. 06 Feb 89.0 0.73 2.50 95.7 0.24 3.00
Tue. 07 Feb 82.5 1.02 11.00 94.9 0.49 9.75
Wed. 08 Feb 88.4 0.61 29.25 94.3 0.31 18.25
Thu. 09 Feb 90.2 0.33 0.75 95.2 0.40 1.00
Fri. 10 Feb 90.7 0.44 9.50 95.8 0.38 9.00
Mon. 13 Feb 90.3 0.40 13.00 95.4 0.38 13.75
Tue. 14 Feb 91.7 0.84 0.25 95.4 0.37 0.50
Wed. 15 Feb 91.8 0.51 0.00 95.6 0.51 0.51
Thu. 16 Feb 92.9 0.21 0.00 96.3 0.18 0.75
Fri. 17 Feb 92.9 0.18 15.25 96.6 0.18 8.25
Tue. 21 Feb 91.4 0.49 6.25 96.3 0.53 6.25
Wed. 22 Feb 91.8 0.52 3.00 96.7 0.22 2.25
Thu. 23 Feb 93.2 0.49 0.00 96.1 0.30 0.00
Fri. 24 Feb 95.6 0.23 0.00 96.3 0.98 0.00
Mon. 27 Feb 93.7 0.50 1.00 95.3 1.89 2.00
Wed. 01 Mar 93.9 0.53 16.00 N/A N/A N/A
Thu. 02 Mar 94.1 0.54 0.75 96.3 0.75 8.75
Fri. 03 Mar 93.7 0.25 N/A 96.7 0.39 9.75
Mon. 06 Mar 93.2 0.78 N/A 96.2 0.38 3.25
Tue. 07 Mar 93.9 0.65 N/A 96.9 0.29 6.25
Wed. 08 Mar 93.9 0.44 0.00 96.8 0.32 1.50
Thu. 09 Mar 94.0 0.55 0.00 96.7 0.43 1.00
Fri. 10 Mar 93.8 0.26 0.00 97.2 0.44 0.00
Mon. 13 Mar 85.3 0.35 N/A 97.0 0.50 14.00
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UV transmittance (under 89-, manuatmeasure NTU, rainfall
Sourcel Harvey Creek . MagnesiaCreek .
B 2023 WT @) | NTU | 24PNt gyt e | nTu o | 24Nhran
(mm) (mm)
Tue. 14 Mar 89.1 0.91 N/A 95.7 0.39 0.25
Wed. 15 Mar 91.8 0.28 N/A 97.1 0.28 0.28
Thu. 16 Mar 92.6 0.34 N/A 96.6 0.35 N/A
Fri. 17 Mar 92.4 0.48 N/A 96.6 0.48 0.00
Mon. 20 Mar 89.0 0.43 N/A 89.1 0.51 0.25
Tue. 21 Mar 90.0 0.51 N/A 95.3 0.45 3.00
Wed. 22 Mar 90.4 0.29 N/A 95.5 0.49 0.00
Thu. 23 Mar 91.6 0.32 N/A 95.6 0.44 0.00
Fri. 24 Mar 91.5 0.29 N/A 95.4 0.53 3.00
Mon. 27 Mar 91.9 0.37 N/A 96.0 0.25 0.00
Tue. 28 Mar 92.8 0.31 N/A 96.7 0.58 0.00
Wed. 29 Mar 93.2 0.32 N/A 96.9 0.24 0.00
Thu. 30 Mar 93.3 0.37 N/A 96.9 0.52 0.00
Fri. 31 Mar 93.4 0.32 N/A 96.7 0.24 0.00
Mon. 03 Apr 92.9 0.40 N/A 96.9 0.46 13.75
Tue. 04 Apr 92.7 0.37 N/A 96.5 0.33 0.25
Wed. 05 Apr 92.8 0.25 0.00 96.4 0.34 0.34
Thu. 06 Apr 92.6 0.23 0.75 96.4 0.20 0.25
Sun. 09 Apr 92.1 0.41 32.00 N/A N/A N/A
Tue. 11 Apr 91.0 0.30 3.75 N/A N/A N/A
Wed. 12 Apr 91.1 0.29 7.00 94.6 N/A N/A
Thu. 13 Apr 91.5 0.29 0.00 94.1 N/A N/A
Fri. 14 Apr 92.1 0.30 0.00 95.3 N/A N/A
Mon. 17 Apr 88.3 0.23 22.50 90.5 0.28 17.25
Tue. 18 Apr 90.9 0.22 10.00 94.4 0.26 9.00
Wed. 19 Apr 89.4 0.34 21.00 89.3 0.36 16.50
Thu. 20 Apr 87.9 0.26 6.00 89.2 0.30 6.00
Fri. 21 Apr 88.1 0.28 18.25 82.8 0.23 0.23
Mon. 24 Apr 86.7 0.28 10.25 85.5 0.27 0.27
Tue. 25 Apr 93.6 0.19 1.00 88.2 0.23 1.25
Wed. 26 Apr 90.9 0.26 0.00 94.4 0.37 0.00
Thu. 27 Apr 87.7 0.40 5.25 93.7 0.29 5.00
Fri. 28 Apr 89.6 0.29 0.00 93.3 0.33 0.00
Mon. 01 May 90.5 0.39 0.25 92.6 0.44 0.25
Tue. 02 May 89.5 0.34 0.25 92.7 0.85 0.25
Wed. 03 May 89.9 0.52 0.00 91.3 0.77 0.00
Thu. 04 May 89.7 0.53 0.00 91.1 0.82 0.00
Fri. 05 May 89.3 0.70 6.75 92.1 0.92 8.50
Mon. 08 May 91.1 0.51 0.50 94.6 0.47 0.00
Tue. 09 May 90.7 0.44 0.50 94.3 0.36 0.00
Wed. 10 May 90.3 0.31 0.00 94.2 0.66 0.00
Thu. 11 May 89.6 0.78 0.00 93.3 0.99 0.00
Fri. 12 May 90.3 0.35 0.00 93.2 0.42 0.00
Mon. 15 May 89.6 0.41 0.00 91.6 0.92 0.00
Tue. 16 May 90.0 0.55 0.00 91.9 1.50 0.00
Wed. 17 May 90.6 0.42 0.00 91.8 1.40 0.00
Thu. 18 May 89.5 0.41 0.00 92.0 1.48 0.00
Fri. 19 May 89.7 0.30 0.00 92.2 1.09 0.00
Tue. 23 May 91.8 0.65 0.00 94.4 0.98 0.00
Wed. 24 May 92.1 0.44 0.00 94.7 0.77 0.00
Thu. 25 May 92.0 0.43 0.00 94.3 0.56 0.00
Fri. 26 May 89.9 0.31 0.00 92.1 0.28 0.00
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UV transmittance (under 89-, manuatmeasure NTU, rainfall
Sourcel Harvey Creek . MagnesiaCreek .
B 2023 WT @) | NTU | 24PNt gyt e | nTu o | 24Nhran

(mm) (mm)

Mon. 29 May 91.3 0.28 0.00 92.9 0.78 0.00
Tue. 30 May 92.2 0.47 0.00 94.4 0.93 0.00
Wed. 31 May 92.3 0.35 0.00 94.9 0.45 0.00
Thu. 01 Jun 92.3 0.35 0.00 95.0 0.41 0.00
Fri. 02 Jun 94.5 0.32 0.00 94.2 0.64 0.00
Mon. 05 Jun 92.4 0.62 0.00 94.7 0.40 0.00
Tue. 06 Jun 92.6 0.42 0.00 94.2 0.50 0.00
Wed. 07 Jun 90.4 0.49 0.00 92.4 0.43 0.00
Thu. 08 Jun 92.0 0.39 0.00 93.3 0.41 0.00
Fri. 09 Jun 92.6 0.36 0.00 93.4 0.49 0.00
Mon. 12 Jun 91.6 0.44 0.00 925 0.56 0.00
Tue. 13 Jun 93.1 0.38 0.00 93.3 0.56 0.00
Wed. 14 Jun 93.6 0.30 0.75 94.0 0.39 1.25
Thu. 15 Jun 94.2 0.34 0.00 95.4 0.44 0.00
Fri. 16 Jun 93.9 0.54 0.00 95.2 0.67 0.00
Mon. 19 Jun 94.5 0.37 0.00 95.3 0.48 0.00
Tue. 20 Jun 93.7 0.37 6.00 94.9 0.49 6.25
Wed. 21 Jun 94.0 0.37 0.00 95.4 0.33 0.00
Thu. 22 Jun 94.1 0.46 0.00 94.8 0.71 0.00
Fri. 23 Jun 92.9 0.43 0.00 93.4 0.59 0.00
Mon. 26 Jun 93.3 0.62 0.00 93.3 0.36 0.00
Tue. 27 Jun 94.3 0.36 0.00 94.4 0.61 0.00
Wed. 28 Jun 94.8 0.32 0.00 94.5 0.39 0.00
Thu. 29 Jun 94.9 0.37 0.00 94.3 0.59 0.00
Fri. 30 Jun 95.2 0.46 0.00 94.9 0.46 0.00
Tue. 04 Jul 94.2 0.20 0.00 94.7 0.27 0.00
Wed. 05 Jul 95.3 0.23 0.00 95.5 0.29 0.00
Thu. 06 Jul 93.8 0.25 0.00 94.3 0.37 0.00
Fri. 07 Jul 94.0 0.17 0.00 94.1 0.18 0.00
Mon. 10 Jul 94.6 0.27 0.00 95.2 0.28 0.00
Tue. 11 Jul 95.0 0.22 0.00 95.1 0.24 0.00
Wed. 12 Jul 95.5 0.34 0.00 95.8 0.29 0.00
Thu. 13 Jul 95.5 0.52 0.00 95.6 0.64 0.00
Fri. 14 Jul 94.7 0.33 0.00 95.3 0.64 0.00
Mon. 17 Jul 95.0 0.29 0.00 95.6 0.30 0.00
Tue. 18 Jul 95.6 0.28 0.00 96.3 0.38 0.00
Wed. 19 Jul 96.1 0.25 0.00 96.7 0.24 0.00
Thu. 20 Jul 94.5 0.25 0.00 95.4 0.25 0.00
Fri. 21 Jul 95.1 0.23 0.00 95.2 0.26 0.00
Mon. 24 Jul 95.4 0.19 0.00 95.6 0.34 0.00
Tue. 25 Jul 92.8 0.46 23.00 95.7 0.48 29.00
Wed. 26 Jul 93.7 0.20 0.75 95.5 0.22 1.00
Thu. 27 Jul 94.6 0.28 0.00 96.1 0.47 0.00
Fri. 28 Jul 94.7 0.20 0.00 96.1 0.24 0.00
Mon. 31 Jul 95.8 0.38 0.00 96.5 0.19 0.00
Tue. 01 Aug 96.2 0.29 0.00 96.8 0.24 0.00
Wed. 02 Aug 94.3 0.26 0.00 94.8 0.42 0.00
Thu. 03 Aug 94.0 0.21 0.00 95.2 0.19 0.00
Fri. 04 Aug 95.2 0.35 0.00 95.9 0.83 0.00
Tue. 08 Aug 94.2 0.19 0.00 95.5 0.18 0.00
Wed. 09 Aug 92.3 0.25 9.25 94.3 0.20 9.25
Thu. 10 Aug 92.8 0.34 5.75 95.8 0.71 4.75
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UV transmittance (under 89-, manuatmeasure NTU, rainfall
Sourcel Harvey Creek . MagnesiaCreek .
B 2023 WT @) | NTU | 24PNt gyt e | nTu o | 24Nhran
(mm) (mm)
Fri. 11 Aug 94.3 0.22 0.00 96.1 0.38 0.00
Mon. 14 Aug 95.0 0.22 0.00 95.9 0.22 0.00
Tue. 15 Aug 94.5 0.21 0.00 95.6 0.26 0.00
Wed. 16 Aug 95.1 0.35 0.00 94.7 0.33 0.00
Thu. 17 Aug 94.8 0.19 0.00 96.1 0.22 0.00
Fri. 18 Aug 95.1 0.21 0.00 96.4 0.33 0.00
Mon. 21 Aug 95.9 0.29 0.00 96.7 0.59 0.00
Tue. 22 Aug 95.8 0.31 0.00 95.2 2.02 0.00
Wed. 23 Aug 95.3 0.26 0.00 96.0 0.42 0.00
Thu. 24 Aug 95.5 0.37 0.00 96.5 0.46 0.00
Fri. 25 Aug 96.0 0.30 0.00 96.9 0.45 0.00
Mon. 28 Aug 95.5 0.50 0.00 96.5 0.52 0.00
Tue. 29 Aug 96.0 0.27 0.50 96.4 0.41 0.75
Wed. 30 Aug 92.8 0.71 17.75 96.4 0.81 N/A
Thu. 31 Aug 94.5 0.39 3.50 96.3 0.71 4.25
Fri. 01 Sep 94.9 0.19 0.25 96.4 0.48 0.00
Tue. 05 Sep 95.9 0.36 0.00 97.6 0.56 0.00
Wed. 06 Sep 96.2 0.22 0.00 96.6 0.90 0.00
Thu. 07 Sep 94.6 0.22 0.50 96.8 0.57 1.50
Fri. 08 Sep 95.7 0.20 0.00 96.3 0.59 0.00
Mon. 11 Sep 96.3 0.28 0.00 96.8 0.50 0.00
Tue. 12 Sep 95.3 0.19 0.50 95.9 0.75 0.75
Wed. 13 Sep 95.8 0.31 0.75 96.8 1.00 1.25
Thu. 14 Sep 95.8 0.26 0.00 96.4 0.82 0.00
Fri. 15 Sep 95.6 0.48 0.00 96.5 0.60 0.00
Mon. 18 Sep 96.3 0.25 0.50 96.5 1.25 1.25
Tue. 19 Sep 96.4 0.38 0.50 97.0 0.82 0.50
Wed. 20 Sep 95.5 0.33 9.00 96.7 0.56 8.50
Thu. 21 Sep 95.5 0.24 0.00 96.9 0.49 0.00
Fri. 22 Sep 96.2 0.42 0.00 96.6 0.82 0.00
Mon. 25 Sep 77.0 1.07 36.50 89.7 1.10 29.75
Tue. 26 Sep 89.2 0.53 54.50 90.1 1.65 51.50
Wed. 27 Sep 87.5 0.50 15.25 89.1 0.71 15.50
Thu. 28 Sep 90.3 0.38 7.00 91.1 0.57 8.25
Fri. 29 Sep 91.1 0.62 3.25 93.0 0.43 4,50
Tue. 03 Oct 91.1 0.45 10.50 95.2 0.67 11.00
Wed. 04 Oct 92.9 0.46 0.00 93.8 0.71 0.00
Thu. 05 Oct 92.9 0.46 0.00 93.3 0.61 0.00
Fri. 06 Oct 92.7 0.28 0.00 95.3 0.44 0.00
Tue. 10 Oct 86.8 0.40 18.25 90.6 0.58 21.25
Wed. 11 Oct 84.8 0.59 45.00 89.3 0.63 46.75
Thu. 12 Oct 90.2 0.29 0.00 87.8 0.84 0.25
Fri. 13 Oct 91.2 0.27 0.00 93.8 0.20 0.00
Mon. 16 Oct 90.0 0.34 4.75 92.4 0.59 5.75
Tue. 17 Oct 90.4 0.22 16.25 92.1 0.39 15.25
Wed. 18 Oct 79.3 1.02 59.50 85.9 1.35 66.80
Thu. 19 Oct 83.6 0.30 59.00 82.8 0.30 59.50
Fri. 20 Oct 89.5 0.22 1.50 91.6 0.69 1.50
Mon. 23 Oct 92.0 0.30 0.00 95.3 0.65 0.00
Tue. 24 Oct 91.2 0.30 0.00 95.9 0.48 0.00
Wed. 25 Oct 86.1 0.41 43.75 94.3 0.50 46.75
Thu. 26 Oct 90.5 0.18 0.00 94.7 0.29 0.00
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UV transmittance (under 89-, manuatmeasure NTU, rainfall
Sourcel Harvey Creek . MagnesiaCreek .
B 2023 WT @) | NTU | 24PNt gyt e | nTu o | 24Nhran
(mm) (mm)
Fri. 27 Oct 90.9 0.35 0.00 94.3 0.34 0.00
Mon. 30 Oct 93.0 0.48 0.00 95.7 0.54 0.00
Tue. 31 Oct 91.2 0.16 0.00 96.1 0.37 0.00
Wed. 01 Nov 93.0 0.46 0.00 96.2 0.68 0.00
Thu. 02 Nov 79.8 0.77 16.00 93.0 0.67 22.50
Fri. 03 Nov 88.3 0.20 9.50 91.4 0.74 13.00
Mon. 06 Nov 80.3 0.37 N/A 85.6 1.45 25.00
Tue. 07 Nov 87.7 0.23 N/A 91.3 0.55 8.25
Wed. 08 Nov 90.5 0.21 N/A 90.0 0.29 0.00
Thu. 09 Nov 90.9 0.29 N/A 94.2 0.72 1.25
Fri. 10 Nov 96.2 0.30 N/A 92.8 0.19 17.50
Tue. 14 Nov 90.5 0.24 N/A 93.9 0.24 0.00
Wed. 15 Nov 91.5 0.23 0.00 94.7 0.25 0.00
Thu. 16 Nov 92.3 0.17 0.25 95.1 0.50 0.50
Fri. 17 Nov 925 0.19 0.00 95.6 0.32 0.00
Mon. 20 Nov 90.1 0.21 0.25 93.9 0.57 0.25
Tue. 21 Nov 91.2 0.27 0.00 94.9 0.39 0.00
Wed. 22 Nov 88.5 0.23 0.00 94.7 0.38 0.00
Thu. 23 Nov 91.2 0.22 0.00 95.2 0.62 0.00
Fri. 24 Nov 90.9 0.45 0.00 95.5 0.78 0.00
Mon. 27 Nov 93.1 0.17 0.00 95.9 0.36 0.00
Tue. 28 Nov 92.5 0.18 0.00 95.8 0.50 0.00
Wed. 29 Nov 93.0 0.22 0.00 96.1 0.31 0.00
Thu. 30 Nov 93.8 0.30 0.00 95.6 0.47 0.00
Fri. 01 Dec 93.0 0.29 4.25 96.4 0.34 5.50
Mon. 04 Dec 86.9 0.32 11.50 94.6 0.46 10.50
Tue. 05 Dec 84.2 0.60 75.75 82.1 2.12 81.75
Wed. 06 Dec 87.6 0.33 3.25 86.5 1.26 3.50
Thu. 07 Dec 89.7 0.20 0.50 92.9 0.75 0.75
Fri. 08 Dec 90.2 0.22 0.00 94.2 0.29 0.00
Mon. 11 Dec 88.1 0.27 8.75 93.7 0.57 5.75
Tue. 12 Dec 90.2 0.24 0.00 93.4 0.32 0.00
Wed. 13 Dec 91.2 0.24 0.00 95.6 0.36 0.00
Thu. 14 Dec 91.2 0.20 N/A 95.6 0.29 2.25
Fri. 15 Dec 90.3 N/A N/A 95.0 N/A 4.00
Mon. 18 Dec 89.0 N/A N/A 94.8 0.37 4.75
Tue. 19 Dec 86.7 0.50 11.25 90.5 0.56 13.50
Wed. 20 Dec 86.5 0.32 20.25 88.4 0.55 18.75
Thu. 21 Dec 86.7 0.33 9.75 91.0 0.43 10.50
Fri. 22 Dec 88.0 0.27 7.75 92.4 0.37 10.50
Sat. 23 Dec 89.7 0.31 N/A 93.6 0.20 N/A
Wed. 27 Dec 89.8 0.28 2.00 92.4 1.22 5.45
Sat. 30 Dec 88.6 0.38 10.25 86.1 1.36 8.00
MIN 77.0 0.16 N/A 82.1 0.18 N/A
MAX 96.4 1.50 N/A 97.6 2.12 N/A
MED 92.1 0.34 N/A 95.1 0.46 N/A
AVG 91.6 0.38 N/A 94.2 0.55 N/A
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APPENDIRREATEWATER URBIDIT YO, RESIDUAL

SAMPLE LOCATIONgbd on operational needsampled water can be from thelarveyor NiEgHesieSystem.
HARVEY PRV3 STORE/CAFE|  LIONS BAY KELVIN MAGNESIA PRV5 BRUNSWICK
2023 date| Days since last g 2 é f g 2 .g ;: g 2 .qg) }5 g . .g ?‘: %» L 'g ;: %\ 2 -% 3-;5 g 2 -% E g 2 -% 3-;5
£2| 8m | €52 M E2 | Sm | £2 | 2m | E2| 20| E2 | 20 | E5 2m £2 | 2D
[ Os|F | O> F O | F O | F o> | F O> | E | Oy F o >
Tue, 03 Jar] 090 | 03[ 08| 069 | 073 | 0.34 | 058 | 0.25 | 0.75 | 5 | W64 | M |
Wed, 04 Jan 1 0.87 | 0.2 | 0.8 0.64 0.71 0.36 0.66 0.26 | 0.67
Thu, 05 Jan 1 0.84 | 0.3 | 0.8 0.83 0.67 0.27 0.65 0.45 | 0.70
Fri, 06 Jan 1 0.89 | 0.8 | 0.8 0.64 0.56 0.25 0.65 0.18 | 0.51
Mon, 09 Jan 3 0.86 | 0.5 | 0.8 0.81 0.57 0.40 0.63 0.25 | 0.36
Tue, 10 Jarn 1 0.90 | 04 0.61 0.22 0.58 m 0.40
Wed, 11 Jan] 1 0.93 | 0.3 068 | 033 | 059 | 0.21 | 0.46
Thu, 12 Jan 1 0.84 | 0.5 0.65 0.44 0.60 0.47 | 0.35
Fri, 13 Jan 1 0.95 0.67 0.29 0.64 0.19 | 0.47 .
Mon, 16 Jan 3 0.88 . 0.72 0.57 0.64 0.32 | 0.30
Tue, 17 Jarn 1 092 | 0.6 | 0.8 0.90 0.61 0.41 0.65 0.32 | 0.60
Wed, 18 Jan 1 081 [[10] 07 ] 077 | 070 | 033 | 053 | 0.32 | 0.35
Thu, 19 Jan 1 097 | 0.4 | 0.8 0.70 0.68 0.26 0.56 0.27 | 0.21
Fri, 20 Jan 1 0.85 | 0.3 | 0.7 0.73 0.63 0.38 0.54 0.24 | 0.30
Mon, 23 Jan 3 094 | 05| 0.8 0.67 0.75 0.37 0.65 0.25 | 0.26
Tue, 24 Jar 1 099 | 0.8 | 0.8 0.76 0.77 0.26 0.71 0.19 | 0.65
Wed, 25 Jan 1 0.90 | 03| 0.8 ] 09 | 075 | 028 | 0.72 | 0.22 | 0.46
Thu, 26 Jan 1 0.87 | 0.8 | 0.8 0.63 0.65 0.22 0.71 0.40 | 0.55
Fri, 27 Jan 1 0.88 | 0.4 | 0.8 0.41 0.67 0.24 0.71 0.34 | 0.66
Mon, 30 Jan 3 0.88 | 0.8 | 0.8 0.46 0.71 0.20 0.70 0.25 | 0.36
Tue, 31 Jar 1 090 | 0.3 | 0.8 0.57 0.75 0.31 0.69 0.32 | 0.80
Wed, 01 Feb 1 090 | 0.2 | 0.8 0.82 0.79 0.27 0.82 0.22 | 0.65
Thu, 02 Feh 1 0.88 | 0.5 | 0.8 0.51 0.73 0.27 0.75 0.38 | 0.78
Fri, 03 Feb 1 0.89 | 0.3 | 0.8 0.51 0.75 0.23 0.78 0.67 | 0.75
Mon, 06 Feb 3 091 | 05| 0.8 0.84 0.70 0.23 0.54 0.28 | 0.46 . .
Tue, 07 Fel 1 0.89 | 0.7 | 0.8 0.55 0.65 0.66 0.60 0.24 | 0.51 0.2 | 0.8 | 0.58 0.67
Wed, 08 Feb 1 081 | 08| 07| 064 | 060 | 027 | 0.67 | 0.30 | 0.51 02| 08| 087 | 0.61

5> For example an intake being blocked or maintenance on a plant
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SAMPLE LOCATIONbd on operational needssampled water can be from thelarveyor NiggHesieSystem.

HARVEY PRV3 STORE/CAFE| _ LIONS BAY KELVIN MAGNESIA PRV5 BRUNSWICK
2023 date| Days since last g : .g i{ % X .ﬂg) ¥ g x .qé }2: %‘ 2 .aé ?‘: %‘ 2 .g ¥ %‘ 5 é ¥ g N _g ;: g x é ¥
€2 | Sm| €2 2mM &5 | 8m | E2 | 8m | E2|2Mm| £2 | 20 | £ 2m 2| 2D
[ Os|FE | 0> E os | F Os | F o> | F O> | E | Oy F O >
Thu, 09 Feh 1 0.74 | 097 | 0.7 | 0.9 0.84 0.78 0.53 0.47 0.31 | 0.35 04 | 0.7 | 058 | 0.66
Fri, 10 Feb 1 048 | 0.84 | 05 | 0.7 0.81 0.66 0.25 0.66 042 | 0.27 03] 06 | 053 | 0.67
Mon, 13 Feb 3 0.68 | 0.85 | 0.4 | 0.8 0.55 0.68 0.24 0.68 0.30 0.37 0.3 | 0.7 0.75 0.65
Tue, 14 Fel 1 086 | 089 | 0.5 | 0.8 0.55 0.70 0.27 0.65 0.27 | 0.70 0.2 | 0.7 | 047 | 0.67
Wed, 15 Feb 1 0.29 | 088 | 0.3 | 0.8 0.66 0.70 0.22 0.66 0.21 | 0.65 0.2 | 0.7 | 066 | 0.65
Thu, 16 Feb 1 0.34 | 090 | 0.4 | 0.8 0.36 0.72 0.38 0.66 0.36 | 0.64 03] 08| 021 | 0.64
Fri, 17 Feb 1 0.21 | 099 | 0.2 | 0.8 0.31 0.74 0.20 0.65 0.39 0.48 0.2 | 0.8 | 0.22 0.62
Tue, 21 Fel 4 053 | 085 | 0.3 | 0.8 0.41 0.70 0.26 0.72 0.49 | 0.32 0.2 ] 0.7 ]| 054 | 0.69
Wed, 22 Feb 1 063 | 092 | 0.3 | 0.8 0.40 0.70 0.18 0.66 0.27 | 0.59 03] 08| 031 | 0.62
Thu, 23 Feb 1 050 | 090 | 0.3 | 0.8 0.39 0.72 0.24 0.66 0.19 0.61 0.2 | 0.8 | 0.43 0.66
Fri, 24 Feb 1 0.78 | 0.88 | 0.3 | 0.8 0.42 0.76 0.24 0.73 0.26 | 0.59 03| 0.7 | 039 | 0.65
Mon, 27 Feb 3 053 | 091 | 0.3 | 0.9 0.22 0.78 0.18 0.78 0.19 | 0.79 03] 08| 0.20 | 0.53
Wed, 01 Mar 2 0.73 | 090 | 0.5 | 0.8 0.55 0.78 0.25 0.75 0.25 | 0.64 03| 08| 042 | 0.64
Thu, 02 Mar 1 053 | 090 | 0.2 | 0.9 0.52 0.77 0.30 0.75 0.23 | 0.64 04 | 08 | 043 | 0.58
Fri, 03 Mar 1 0.38 | 091 | 0.9 | 0.8 0.33 0.78 0.28 0.76 0.22 | 0.68 03] 08 ] 038 | 0.61
Mon, 06 Mar 3 083 | 0.89 | 0.8 | 0.8 1.00 0.76 0.24 0.76 0.22 | 0.58 0.2 | 0.8 | 054 | 0.62
Tue, 07 Mar 1 043 | 089 | 0.3 | 0.8 0.95 0.83 0.21 0.73 0.29 | 0.70 0.8 | 0.8 | 0.61 | 0.60
Wed, 08 Mar 1 053 | 087 | 0.4 | 0.9 1.02 0.73 0.26 0.76 0.34 | 0.64 0.2 ]| 0.8 | 054 | 0.67
Thu, 09 Mar 1 034 | 088 | 0.4 | 0.8 0.58 0.76 0.30 0.74 0.32 | 0.70 04| 08| 081 | 055
Fri, 10 Mar 1 0.40 | 089 | 0.3 | 0.8 0.59 0.85 0.26 0.75 0.28 | 0.68 04| 08| 041 | 0.61
Mon, 13 Mar 3 0.66 | 086 | 0.2 | 0.8 0.44 0.78 0.23 0.71 0.30 | 0.49 0.2 | 0.8 | 037 | 052
Tue, 14 Mar 1 0.70 | 095 | 0.3 | 0.9 0.21 0.77 0.20 0.73 0.21 | 0.68 02 ] 08 ] 022 | 0.61
Wed, 15 Mar 1 0.71 | 0.86 | 0.4 | 0.8 0.77 0.68 0.20 0.68 0.25 0.58 0.2 | 0.8 | 0.47 0.56
Thu, 16 Mar 1 029 | 089 | 0.3 | 0.8 0.36 0.71 0.33 0.66 0.26 | 0.52 0.2 | 0.8 | 0.28 | 0.55
Fri, 17 Mar 1 047 | 093 | 0.2 | 0.8 0.67 0.76 0.25 0.72 0.20 | 0.52 0.2 ] 08 ] 035 | 0.50
Mon, 20 Mar 3 052 | 085 | 0.3 | 0.8 0.91 0.71 0.35 0.64 0.34 | 0.50 03] 0.7 | 085 | 0.50
Tue, 21 Mar 1 044 | 092 | 0.5 | 0.8 0.66 0.77 0.18 0.61 0.29 0.57 0.2 | 0.7 0.87 0.45
Wed, 22 Mar 1 0.60 | 089 | 04 | 0.8 0.73 0.73 0.20 0.62 0.26 | 0.49 0.2 | 08| 031 | 042
Thu, 23 Mar 1 069 | 090 | 0.8 | 0.8 0.75 0.74 0.17 0.64 0.23 | 0.42 02 ] 0.7 ] 033 | 0.46
Fri, 24 Mar 1 040 | 0.88 | 0.2 | 0.8 0.54 0.71 0.23 0.54 0.26 0.42 0.3 | 0.8 | 0.25 0.51
Mon, 27 Mar 3 037 | 090 | 0.5 | 0.8 0.36 0.73 0.40 0.67 0.25 | 0.25 0.2 | 0.8 | 056 | 0.52
Tue, 28 Mar 1 029 | 091 | 0.2 | 0.8 0.46 0.77 0.26 0.71 0.36 | 0.55 0.2 ] 08| 032 | 0.58
Wed, 29 Mar 1 0.47 | 0.89 | 0.3 | 0.8 0.55 0.74 0.21 0.70 0.28 | 0.57 03] 08| 039 | 0.58

Thu, 30 Mar 1 | 046 ] 084 04 08| 063 | 072 | 026 | 073 | 0.26 | 0.57 02 | 0% | 026 | 0%l |




SAMPLE LOCATIONbd on operational needssampled water can be from thelarveyor NiggHesieSystem.
HARVEY PRV3 STORE/CAFE|  LIONS BAY KELVIN MAGNESIA PRV5 BRUNSWICK
2023 date| Days since last g 2 -% f %\ 2 .g ;: %\ X .qg) f %\ 2 .g i;’ %\ 2 .g ;: g x -% f g x .g E g x -% f
'%E em '§E %mgg Sm '§E Sm '%E 2m gE 2m '%E Sm '%E 2 m
= Os|F | O> F os | F o> | F o> | F O> | F |0 F o >
Fri, 31 Mar 1 034 | 087 | 0.3 | 0.8 0.41 0.72 0.23 0.68 0.52 | 0.54
Mon, 03 Apr 3 039 | 087 | 0.2 | 0.8 0.31 0.70 0.22 0.65 0.37 | 0.28
Tue, 04 Apr 1 031 | 094 | 0.3 | 0.9 0.43 0.77 0.38 0.68 0.23 0.71
Wed, 05 Apr 1 032 | 089 | 0.2 | 0.8 0.31 0.82 0.24 0.69 0.27 | 0.65
Thu, 06 Apr, 1 036 | 085 | 0.3 | 1.0 0.38 0.81 0.26 0.94 0.23 | 0.62 .: .
Sun, 09 Apr 3 044 | 1.00 | 0.4 | 0.8 N/A N/A 0.46 0.55 0.35 0.57 04 | 0.8 | 0.49 0.52
Tue, 11 Apr 2 043 | 089 | 0.3 | 0.8 0.37 0.77 0.41 0.57 0.33 0.49 03| 08 | 0.34 0.39
Wed, 12 Apr 1 030 | 0.87 | 0.3 | 0.8 0.37 0.65 0.25 0.67 0.26 | 0.68 0.2 ] 0.7 ] 029 | 042
Thu, 13 Apr, 1 0.39 | 090 | 0.2 | 0.9 0.31 0.64 0.22 0.60 0.31 | 0.33 0.2 ]| 0.7 | 023 | 0.50
Fri, 14 Apr 1 035 | 093 | 0.2 | 0.8 0.23 0.71 0.21 0.64 0.28 0.64 0.2 | 0.7 0.31 0.53
Mon, 17 Apr 3 | 028|088 0208 026 | 069 | 018 | 061 | 0.22 | 056 0z | O | 022 |
Tue, 18 Apr 1 | 025] 0870208 024 068 | 024 | 054 | 0.20 | 0.59 02 | 07 | 021 | bH0 |
Wed, 19 Apr 1 0.29 | 093 | 0.1 | 0.8 0.20 0.65 0.18 0.59 0.30 | 0.80 03] 08| 021 | 0.45
Thu, 20 Apr 1 0.26 | 082 | 0.2 | 0.7 0.21 0.60 0.19 0.58 0.24 0.40 0.1 | 0.7 0.21 0.43
Fri, 21 Apr 1 0.22 | 086 | 0.2 | 0.8 0.27 0.72 0.25 0.58 0.20 | 0.45
Mon, 24 Apr 3 0.25 | 087 | 0.2 | 0.8 0.22 0.63 0.24 0.59 0.25 | 0.35
Tue, 25 Apr 1 0.22 | 084 | 0.2 | 0.8 0.18 0.71 0.24 0.61 .
Wed, 26 Apr 1 030 | 0.86 | 0.5 | 0.8 0.50 0.67 0.23 0.57 .
Thu, 27 Apr, 1 046 | 085 | 0.3 | 0.8 0.43 0.66 0.87 0.53 .
Fri, 28 Apr 1 0.30 | 085 | 0.2 | 0.7 0.59 0.66 0.29 0.52 .
Mon, 01 3 063 | 091 | 0.3 | 0.8 0.75 0.80 0.48 0.64 .
Tue, 02 May| 1 056 | 087 | 0.4 | 0.8 0.34 0.69 0.30 0.67 .
Wed, 03 1 057 | 085 | 0.3 | 0.7 0.55 0.68 0.27 0.67 .
Thu, 04 May 1 093 | 06 | 0.8 [F1.08°| 078 | 032 | 0.63 .
Fri, 05 May 1 051 | 084 | 0.6 | 0.8 0.80 0.71 0.41 0.75 .
Mon, 08 3 061 | 0.88 | 0.3 | 0.8 0.48 0.74 0.32 0.67 .
Tue, 09 May 1 0.46 | 0.88 | 0.3 | 0.8 0.48 0.70 0.71 0.69 .
Wed, 10 1 033 | 087 | 0.3 | 0.8 0.41 0.74 0.31 0.66 .
Thu, 11 May| 1 065 | 084 | 04 | 0.8 0.59 0.72 0.31 0.70 .
Fri, 12 May 1 047 | 0.88 | 0.3 | 0.8 0.39 0.71 0.28 0.65 .
Mon, 15 3 039 | 085 | 0.3 | 0.7 0.41 0.73 0.35 0.74 .
Tue, 16 May| 1 0.76 | 0.89 | 0.4 | 0.8 0.61 0.78 0.35 0.72 . .
Wed, 17 1 083 | 0.88 | 0.7 | 0.7 0.55 0.68 0.45 0.74
Thu, 18 May| 1 1.10 0.86 | 0.5 | 0.8 0.35 0.68 0.32 0.71
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SAMPLE LOCATIONbd on operational needssampled water can be from thelarveyor NiggHesieSystem.
HARVEY PR\W3 STORE/CAFE LIONS BAY KELVIN MAGNESIA PRWVS BRUNSWICK

2023 date| Days since last g 2 -% f % 2 .g ;: %\ X .qg) f % 2 'g i;’ %\ 2 .g ;: %\ x -% f g X .g E g x -% f

'%E em '§E %mgg Sm '§E Sm '%E 2m gE 2m '%E Sm '%E 2 m

[t o-| F O > F o | F o> | F o> | F o> | F O F o >
Fri, 19 May 1 087 | 0.87 | 0.4 | 0.8 0.31 0.74 0.29 0.67 0.38 0.28
Tue, 23 May| 4 0.57 | 0.88 | 04 | 0.8 0.86 0.77 0.41 0.70 0.52 0.30
Wed, 24 1 0.45 0.88 0.4 0.8 0.35 0.75 0.50 0.79 0.39 0.36
Thu, 25 May| 1 0.54 0.87 0.4 0.7 0.40 0.69 0.42 0.77 0.28 0.26
Fri, 26 May 1 0.22 | 0.89 | 0.2 | 0.7 0.19 0.71 0.18 0.77 0.23 0.40
Mon, 29 3 0.43 | 0.86 | 0.8 | 0.7 0.76 0.71 0.34 0.76 0.24 0.34
Tue, 30 May 1 039 | 083 | 04 | 0.7 0.32 0.68 0.23 0.67 0.35 0.31
Wed, 31 1 039 | 084 | 04 | 0.8 0.39 0.69 0.32 0.73 0.30 0.37
Thu, 01 Jun 1 0.51 | 0.88 | 0.3 | 0.8 0.28 0.70 0.31 0.67 0.34 0.26
Fri, 02 Jun 1 0.36 0.88 0.3 0.8 0.42 0.72 0.32 0.71 0.43 0.29
Mon, 05 Jun 3 068 | 0.89 | 0.4 | 0.8 0.29 0.75 0.27 0.78 0.25 0.22
Tue, 06 Jun 1 0.40 | 0.86 | 0.6 | 0.8 0.39 0.74 0.26 0.75 0.22 0.35
Wed, 07 Jun 1 0.44 0.84 0.4 0.7 0.46 0.71 0.34 0.74 0.27 0.52
Thu, 08 Jun 1 0.34 0.87 0.3 0.8 0.53 0.77 0.22 0.70 0.23 0.42
Fri, 09 Jun| 1 045 | 0.88 | 0.5 | 0.8 0.55 0.74 0.46 0.71 0.33 0.54
Mon, 12 Jun 3 035 | 0.89 | 04 | 0.8 0.63 0.78 0.35 0.79 0.36 0.55
Tue, 13 Jun 1 0.31 0.89 0.3 0.8 0.35 0.78 0.23 0.71 0.25 0.41
Wed, 14 Jun 1 036 | 090 | 0.3 | 0.8 0.42 0.79 0.34 0.80 0.29 0.34
Thu, 15 Jun 1 0.50 | 0.86 | 0.4 | 0.8 0.44 0.74 0.29 0.77 0.29 0.29
Fri, 16 Jun 1 0.50 0.84 0.4 0.8 0.51 0.71 0.40 0.73 0.23 0.46
Mon, 19 Jun 3 045 | 0.84 | 0.3 | 0.8 0.33 0.72 0.30 0.72 0.30 0.53
Tue, 20 Jun 1 050 | 0.89 | 04 | 0.8 0.36 0.78 0.28 0.71 0.34 0.41
Wed, 21 Jun 1 0.61 0.89 0.3 0.8 0.32 0.74 0.30 0.80 0.25 0.36
Thu, 22 Jun 1 036 | 0.86 | 0.4 | 0.8 0.46 0.74 0.30 0.74 0.31 0.39
Fri, 23 Jun| 1 049 | 085 | 0.3 | 0.7 0.41 0.71 0.32 0.75 0.31 0.39
Mon, 26 Jun 3 0.40 | 0.87 | 0.3 | 0.8 0.41 0.75 0.28 0.82 0.26 0.47
Tue, 27 Jun 1 0.37 0.86 0.3 0.8 0.53 0.74 0.28 0.70 0.26 0.49
Wed, 28 Jun 1 038 | 096 | 0.3 | 0.9 0.62 0.82 0.31 0.83 0.25 0.43
Thu, 29 Jun 1 0.47 | 0.82 | 05 | 0.8 0.60 0.71 0.35 0.78 0.25 0.43
Fri, 30 Jun 1 0.49 0.87 0.5 0.8 0.38 0.72 0.39 0.68 0.38 0.44
Tue, 04 Ju 4 0.23 0.87 0.2 0.8 0.21 0.72 0.20 0.78 0.21 0.38
Wed, 05 Jul 1 0.29 | 0.83 | 0.3 | 0.8 0.30 0.73 0.20 0.75 0.19 0.52
Thu, 06 Jul 1 0.38 | 0.86 | 0.6 | 0.7 0.40 0.71 0.71 0.71 0.23 0.41
Fri, 07 Jul 1 0.23 0.84 0.1 0.7 0.23 0.73 0.19 0.62 0.21 0.58
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SAMPLE LOCATIONbd on operational needssampled water can be from thelarveyor NiggHesieSystem.
HARVEY PRV3 STORE/CAFE LIONS BAY KELVIN MAGNESIA PRV5 BRUNSWICK

2023 date| Days since last g 2 -% f %\ 2 .g ;: %\ X .qg) f %\ 2 .g i;’ %\ 2 .g ;: g x -% f g x .g E g x -% f

'%E em '§E %mgg Sm '§E Sm '%E 2m gE 2m '%E Sm '%E 2 m

[ Os|F | O~ F Os | F Os | P o> | F O> | F | O F o >
Mon, 10 Jul 3 0.22 | 080 | 0.3 | 0.7 0.35 0.70 0.24 0.74 0.26 | 0.46
Tue, 11 Ju 1 037 | 085 | 0.2 | 0.8 0.27 0.76 0.19 0.68 0.20 | 0.47
Wed, 12 Jul 1 030 | 0.85 | 0.3 | 0.8 0.32 0.76 0.26 0.75 0.26 0.46
Thu, 13 Jul 1 033 | 087 | 0.2 | 0.8 0.57 0.74 0.32 0.69 0.38 | 0.39
Fri, 14 Jul 1 046 | 087 | 0.2 | 0.8 0.40 0.74 0.35 0.69 0.30 | 0.55
Mon, 17 Jul 3 030 | 085 | 0.2 | 0.8 0.23 0.78 0.19 0.76 0.20 | 0.35

Tue, 18 Ju 1 029 | 090 | 0.4 | 0.8 0.29 0.78 0.21 0.72 0.22 0.42 0.2 | 0.7 0.28 0.66
Wed, 19 Jul 1 029 | 089 | 0.2 | 0.8 0.25 0.80 0.22 0.78 0.23 | 0.46
Thu, 20 Jul 1 029 | 0.84 | 0.3 | 0.7 0.33 0.67 0.21 0.75 0.31 | 0.52
Fri, 21 Jul 1 029 | 0.83 | 0.2 | 0.7 0.24 0.73 0.20 0.71 0.26 0.59
Mon, 24 Jul 3 0.26 | 085 | 0.2 | 0.7 0.37 0.74 0.24 0.77 0.27 0.52
Tue, 25 Ju 1 0.29 | 087 | 0.4 | 0.7 0.38 0.67 0.29 0.65 0.37 | 0.44
Wed, 26 Jul 1 0.25 | 093 | 0.2 | 0.8 0.23 0.76 0.23 0.72 0.22 | 0.28
Thu, 27 Jul 1 [ 040 ] 084 ] 04| 07 22 070 | 032 | 0.67 | 0.25 | 0.27
Fri, 28 Jul 1 0.25 | 087 | 0.1 | 0.8 0.22 0.79 0.18 0.66 0.22 | 0.55
Mon, 31 Jul 3 031 | 087 | 0.2 | 0.7 0.24 0.74 0.19 0.76 0.17 | 0.54
Tue, 01 Aug 1 050 | 085 | 04 | 0.8 0.31 0.74 0.20 0.72 0.20 0.61
Wed, 02 Aug| 1 0.26 | 085 | 0.3 | 0.8 0.29 0.74 0.24 0.75 0.22 | 0.44
Thu, 03 Aug 1 0.36 | 0.86 | 0.1 | 0.7 0.18 0.74 0.16 0.67 0.20 | 0.54
Fri, 04 Aug 1 0.38 | 085 | 0.2 | 0.8 0.26 0.68 0.24 0.72 0.27 0.51
Tue, 08 Aug 4 0.21 | 082 | 0.2 | 0.7 0.17 0.69 0.19 0.65 0.20 | 0.32
Wed, 09 Aug| 1 032 | 085 | 0.3 | 0.8 0.34 0.69 0.24 0.74 0.23 | 041
Thu, 10 Aug 1 029 | 0.88 | 0.3 | 0.7 0.28 0.71 0.22 0.63 0.27 0.40
Fri, 11 Aug 1 031 | 086 | 0.2 | 0.8 0.27 0.72 0.20 0.66 0.21 0.48
Mon, 14 Aug 3 029 | 088 | 0.2 | 0.8 0.32 0.77 0.19 0.78 0.17 | 0.43
Tue, 15 Aug 1 029 | 084 | 0.1 | 0.8 0.20 0.72 0.15 0.73 0.16 | 0.42
Wed, 16 Aug 1 031 | 090 | 0.2 | 0.8 0.26 0.77 0.22 0.78 0.18 0.38
Thu, 17 Aug 1 0.22 | 083 | 0.2 | 0.8 0.21 0.67 0.20 0.73 0.18 0.58
Fri, 18 Aug 1 033 | 086 | 0.3 | 0.8 0.51 0.70 0.28 0.65 0.35 | 0.67
Mon, 21 Aug 3 0.32 | 0.87 | 0.2 | 0.8 0.23 0.74 0.21 0.78 0.23 0.32
Tue, 22 Aug 1 055 | 086 | 04 | 0.8 0.50 0.72 0.34 0.71 0.28 0.41
Wed, 23 Aug 1 087 | 03[ 08| 028 | 072 | 026 | 0.76 | 0.27 | 0.36
Thu, 24 Aug 1 032 | 088 | 0.3 | 0.8 0.25 0.70 0.24 0.71 0.25 | 0.43
Fri, 25 Aug 1 042 | 085 | 0.3 | 0.8 0.26 0.71 0.23 0.72 0.25 0.73
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SAMPLE LOCATIONbd on operational needssampled water can be from thelarveyor NiggHesieSystem.
HARVEY PRV3 STORE/CAFE[  LIONS BAY KELVIN MAGNESIA PRV5 BRUNSWICK
2023 date| Days since last g 2 -% f %\ 2 .g ;: %\ X .qg) f %\ 2 .g i;’ %\ 2 .g ;: g x -% f g x .g E g x -% f
'%E em '§E %mgg Sm '§E Sm '%E 2m gE 2m '%E Sm '%E 2 m
= Os| F | O> F o> | F Os | F o> | F O> |k |0y F o>
Mon, 28 Aug 3 | 039|089 | 05[ 08| 039 | 077 | 018 [ 0.78 | 0.19 | 0.44 OE |0 | o6 | be2 |
Tue, 29 Aug 1 [ 029 087 02|08 031 | 070 | 037 | 069 | 041 | 0.45 03] 07 ] 023] 076
Wed, 30 Aug 1 | 041 082 ] 04| 08 040 | 065 | 030 | 066 | 0.27 | 0.41 02 | 0.6 | 041 | 066
Thu, 31 Aug 1 | 061] 08 [ 05| 08| 051 | 074 | 030 | 052 | 0.22 | 050 02 | O | 0% | 051 |
Fri, 01 Sep 1 [ 030 082] 02|08 025 | 068 | 016 | 062 | 0.21 | 0.56
Tue, 05 Sef] 4 | 042 ] 086| 02| 08| 035 | 073 | 023 | 0.67 | 0.20 | 0.29
Wed, 06 Seq 1 [ 031|084 02|07 032 ] 079 | 020 | 072 | 0.22 | 0.36
Thu, 07 Seq 1 [ 060 084 ] 04|08 029 | 070 | 021 | 064 | 0.22 | 0.36
Fri, 08 Sep 1 | 044092 02|08 030 | 079 | 022 | 062 | 0.26 | 0.74
Mon, 11 Sep 3 | 038|087 03] 08 029 | 075 | 021 | 077 | 0.27 | 0.38
Tue, 12 Seq] 1 [ 024089 ] 0108 024 076 | 019 | 069 | 0.28 | 0.41
Wed, 13 Seq 1 [ 040 088 ] 02|08 037 | 075 | 023 | 077 | 023 | 0.42
Thu, 14 Seq] 1 | 025 086 | 02| 08 022 | 074 | 035 | 0.71 | 0.27 | 0.44
Fri, 15 Sep 1 | 054 ] 084 05| 08 [ Closé]| Close | 0.26 | 058 | 0.35 | 0.64
Mon, 18 Sep 3 [ 040 086 | 0207 042 | 073 | 040 | 0.76 | 0.34 | 0.43
Tue, 19 Seq] 1 | 044 084 02|08 045 | 073 | 023 | 0.71 | 0.27 | 0.58
Wed, 20 Seq 1 [ 037|084 02|07 025 | 072 | 022 | 075 | 0.21 | 0.67
Thu, 21 Seq 1 [ 034086 | 03|07 034 071 | 023 | 069 | 022 | 0.64
Fri, 22 Sep 1 | 056 | 0.86 | 04 | 0.8 [ Close| Close | 0.24 | 0.69 | 0.19 | 0.57
Mon, 25 Sep 3 [ 071] 060 04 06| 034 | 064 | 029 | 067 | 059 | 0.30
Tue, 26 Sef] 1 075 | 08 06| 070 | 047 | 034 | 0.31 | 0.31 | 0.26
Wed, 27 Seq 1 081 06 [ 07| 082 | 061 | 057 | 047 | 058 | 0.59
Thu, 28 Seq] 1 097 | 08 ] 09| 056 | 071 | 045 | 042 | 054 | 0.73
Fri, 29 Sep 1 | 065 086 | 05| 0.8 | 058 | 065 | 0.34 | 068 | 0.29 | 0.75
Tue, 03 Oct 4 | 044 ] 081 ] 02]07] 035 | 068 | 026 | 0.69 | 0.26 | 0.33
Wed, 04 Oct 1 | 067 08 | 07|08 028 | 073 | 019 | 055 | 0.24 | 0.26
Thu, 05 Oct 1 | 058 089 ] 0408 061 | 075 | 039 | 054 | 0.26 | 0.21
Fri, 06 Oct 1 | 053] 081] 04|07 045 | 068 | 048 | 063 | 0.19 | 0.41
Tue, 10 Oct 4 075 | 02 [ 06| 034 | 057 | 022 | 0.62 | 043 | 0.64 02 | 0 | 029 | 065 |
Wed, 11 Oct 1 090 | 06 | 08| 037 | 066 | 023 | 038 | 0.22 | 0.21 0.4 | 0.7 | 058 | 0.61
Thu, 12 Oct 1 | 074|089 ] 05|08 042 | 069 | 031 | 038 | 0.29 | 0.22 0.3 | 0.7 [To.9d7 0.48
Fri, 13 Oct 1 [ 023]092]02]09] 017 | 077 | 019 | 0.40 | 0.26 | 0.47 0.2 | 0.8 ] 0.20 | 0.59
Mon, 16 Oct 3 [ 0370920408 027 | 072 | 023 | 043 | 027 | 0.82 03] 0.8 | 031 | 049
Tue, 17 Oct 1 [ 035 084]03]07] 063 | 062 | 024 | 051 | 0.23 | 0.23 02 ] 07] 038 ] 053
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SAMPLE LOCATIONbd on operational needssampled water can be from thelarveyor NiggHesieSystem.
HARVEY PRV3 STORE/CAFE[  LIONS BAY KELVIN MAGNESIA PRV5 BRUNSWICK
>, | o 5.3 > 3 s 3 s D s D S 5 > D
2023 date| Days since last 2 é -% f Z :f_) % ¥ Z é .qé f 2 é .g i;’ £ é .g ¥ £ é % ¥ = é _% ;-i £ é % ¥
£z | 2m|EZcMEz | Em | €2 | Em | SEZ | M| €2 | M | €2 8m Sz | M
= Os|F | O> F os | F o> | F o> | F O> | F |0 F o >
Wed, 18 Oct 1 [ 075 090 | 0507 ] 064 | 069 | 025 | 0.42 | 0.19 | 0.28 0.4 | 08 022 [ 046
Thu, 19 Oct 1 [1.09] 085 | 08 ] 08 054 | 032 | 050 | 0.45 | 0.23 06 | 07 0.39
Fri, 20 Oct 1 [135] 090 [ 08| 09| 067 | 066 | 056 | 0.37 | 0.30 | 0.26 03] 07 038 | 041
Mon, 23 Oct 3 | 051|088 | 04[08] 042 | 073 | 029 | 054 | 0.32 | 0.73 03|07 027 [ 057
Tue, 24 Oct 1 [ 047 087 | 05| 08 048 | 070 | 030 | 055 | 0.26 | 0.34 02 ] 07 | 038 | 0.60
Wed, 25 Oct 1 076 [ 09 07 | 046 | 059 | 022 | 058 | 051 | 0.41 0.2
Thu, 26 Oct 1 | 045 103 | 04 [ 09 027 | 082 | 033 | 046 | 0.22 | 0.20 0.2
Fri, 27 Oct 1 [ 084 093] 07|09 041 | 078 | 025 | 059 | 0.18 | 0.30 0.2
Mon, 30 Oct 3 [ 044 ] 090 [ 05| 08| 053 | 080 | 017 | 0.72 | 0.37 | 0.32 0.1
Tue, 31 Oct 1 [ 075 08 | 05| 08| 046 | 076 | 0.14 | 069 | 0.16 | 0.33 0.1
Wed, 01 Nov 1 091 08 | 0.7 08| 042 | 054 | 023 | 0.66 | 0.15 | 0.50 0.2
Thu, 02 NoV| 1 072 | 04 [ 07 ] 028 | 063 [ 0.33 | 0.66 | 0.23 | 0.36 0.3
Fri, 03 Nov 1 [ 072 08|06 08| 072 | 061 | 024 | 063 | 0.26 | 0.33 l
Mon, 06 Nov 3 | 068 ] 071 ] 05[ 06| 051 | 052 | 026 | 042 | 0.22 | 0.20
Tue, 07 Noy 1 [ 088 075] 06| 07 052 | 051 | 043 | 043 | 0.22 | 0.20
Wed, 08 Nov| 1 [ 036 089 |04 08| 025 | 066 | 025 | 033 | 0.24 | 0.75
Thu, 09 Nov 1 | 065]| 098] 06| 09| 058 | 076 055 | 0.21 [ 0.27
Fri, 10 Nov 1 [ 036 092] 03|08 021 069 | 022 | 052 | 024 | 0.85
Tue, 14 Noy 4 | 051]087][03[07] 031 [ 069 [ 027 [ 043 [ 0.24 | 0.71
Wed, 15 Nov| 1 | 056 094 03[ 09] 029 ] 076 | 023 [ 0.44 | 0.20 | 0.47
Thu, 16 Nov 1 | 053] 08 | 05][08] 034 | 073 | 0.39 | 058 | 0.23 | 0.75
Fri, 17 Nov 1 [ 033 08| 03|08 045 | 071 | 021 | 0.63 | 0.33 | 0.64
Mon, 20 Nov 3 [ 045 ] 094 [ 02|08 037 | 073 | 015 | 061 | 018 | 0.42
Tue, 21 Noy 1 [ 08| 092 02 08] Close| Close| 0.20 | 0.54 | 0.16 | 0.40
Wed, 22 Nov| 1 [ 057 080 ] 03] 07 Close| Close| 0.18 | 0.69 | 0.16 | 0.34
Thu, 23 NoV/ 1 [ 064 088 ] 04 08/ Close| Close| 0.17 | 059 | 0.20 | 0.77
Fri, 24 Nov 1 | 041 ] 089 03] 08] Close| Close| 0.19 | 056 | 0.17 | 0.69
Mon, 27 Nov 3 | 076 | 0.87 | 02 [ 0.8 | Close| Close | 0.33 | 0.67 | 0.23 | 0.30
Tue, 28 Nov, 1 0.72 | 085 | 0.1 | 0.8 | Close | Close | 0.18 0.74 | 0.21 | 0.58
Wed, 29 Nov| 1 | 068 085 ] 02 0.8 | Close| Close | 0.18 | 0.75 | 0.34 | 0.50
Thu, 30 Nov| 1 0.86 | 0.5 | 0.8 | Close | Close | 0.26 | 0.73 | 0.29 | 0.71
Fri, 01 Dec| 1 0.56 | 0.87 | 0.4 | 0.8 | Close | Close | 0.21 0.73 | 0.18 | 0.61
Mon, 04 Dec 3 | 069 088 0.2 ] 0.8 | Close | Close | 0.16 | 0.59 | 0.15 | 0.28
Tue, 05 Ded 1 0.94 0.8 [ Close | Close | 0.26 | 0.64 | 0.20 | 0.44 0.4 [ 0.6 | 059 | 0.81
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SAMPLE LOCATIONbd on operational needssampled water can be from thelarveyor NiggHesieSystem.

HARVEY PRV3 STORE/CAFE[  LIONS BAY KELVIN MAGNESIA BRUNSWICK

2023 date| Days since last 3‘35 é f %5 .g ¥ EB .qé f %‘5 .g i;’ %‘5 .g ¥ %‘5 é ¥ £ _g ;-i %‘5 é ¥

€2 | Sm| €2 2mM &5 | 8m | E2 | 8m | E2|2Mm| £2 | 20 | £ 2m 2| 2D

= Os|F | O> F os | F o> | F o> | F O> | F |0 F o >

Wed, 06 Dec 1 1.64 0.84 | 0.8 | 0.8 | Close | Close | 0.63 0.40 0.41 0.33 0.5 | 0. 0.70 0.61

Thu, 07 Ded 1 1.08 1.03 | 0.7 | 09 | Close| Close | 0.85 0.50 0.44 | 0.34 0.4 | 0. 0.41 0.58

Fri, 08 Ded 1 | 034 | 092 | 03| 0.8 Close| Close | 0.31 | 0.75 | 0.44 | 0.31 F II

Mon, 11 Dec 3 0.83 | 0.80 | 0.2 | 0.7 | Close | Close | 0.22 0.64 0.21 0.51
Tue, 12 Deg 1 0.63 | 090 | 0.5 | 0.8 | Close | Close | 0.27 0.55 0.23 0.41
Wed, 13 Deg 1 0.66 | 098 | 0.2 | 0.9 | Close | Close | 0.22 0.55 0.27 0.37
Thu, 14 Ded 1 0.39 | 0.71 | 0.4 | 0.7 | Close | Close | 0.20 0.66 0.17 0.73
Fri, 15 Dec 1 N/A 0.86 | NNJA | 0.8 | Close | Close | N/A 0.67 N/A 0.46
Mon, 18 Dec| 3 0.39 | 0.89 | 0.2 | 0.8 0.40 0.70 0.44 0.62 0.33 0.49
Tue, 19 Deq 1 0.29 0.88 | 0.3 0.8 0.54 0.69 0.23 0.65 0.21 0.50
Wed, 20 Dec 1 0.29 | 0.83 | 0.3 | 0.8 0.29 0.69 0.25 0.72 0.35 0.44
Thu, 21 Ded 1 0.26 | 0.90 | 0.3 | 0.8 0.28 0.74 0.25 0.50 0.23 0.39
Fri, 22 Dec 1 0.25 | 095 | 0.2 | 0.8 0.24 0.75 0.28 0.62 0.25 0.46
Sat, 23 Deq 1 0.25 | 089 | 0.2 | 0.8 | Close | Close | 0.24 0.53 0.22 0.47

Wed, 27 Dec 4 041 | 085 | 0.4 | 0.7 | Close | Close | 0.32 0.54 0.35 0.64 0.6 0.46 0.56

Sat, 3Dec 3 0.81 | 094 | 0.4 | 0.8 | Close | Close | 0.29 0.47 0.29 0.81 0.3 0.51 0.52

*TURBIDITY > 0.90 NTU HIGHLIGHTED
**Cl, RESIDUAL <023 kHKGHLIGHED (NONE)
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Work Order VA23A5458
Client s Village of Lions Bay
Project 5 —
Analytical Results
Sub-Matrix: Surface Water Client sample ID Harvey Raw Magnesia Raw o _—
{Matrix: Water) Water Water
Client sampling date / time 14-Mar-2023 14-Mar-2023 — s e
12:45 10:30
Analyte CAS Number] Method LOR Unit VA23A5458-017 VA23A5458-018 mm————— P —
Result Result — -
T
Absorbance, UV (@ 254nm) — E404 0.0050 AUflcm 0.0410 0.0150 - - —
Alkalinity, total (as CaCO3}) s E290 1.0 mg/L 58 56 -— — S
Hardness (as CaCO3), from total Ca/Mg ey EC100A 0.50 mg/L 7.29 17.8 - - —_
pH - E108 0.10 pH units 6.93 6.88 — - —_
Solids, total suspended [TSS] — E160 3.0 mg/L <3.0 <30 e e s
Turbidity - E121 0.10 NTU <0.10 0.12 - - —
Transmittance, UV (@ 254nm) o E404 1.0 % Ticm 91.0 96.6 - - -
Organic / Inorganic Carbon i
Total Metals I * 3
Aluminum, total 7429-90-5 0.0030 0.0383 0.0190 — o —-
Antimony, total 7440-36-0 E420 0.00010 mg/L <0.00010 <0.00010 - ——en —
Arsenic, total 7440-38-2 E420 0.00010 mg/L 0.00011 0.00010 - - —_
Barium, total 7440-39-3 E420 0.00010 mg/L 0.00179 0.00261 as
Beryllium, total 7440-41-7 E420 0.000020 mg/L <0.000020 <0.000020 - e —_—
Bismuth, total 7440-69-9 E420 0.000050 mg/L <0.000050 <0.000050 - e —
Boron, total 7440-42-8 E420 0.010 mg/L <0.010 0.010 - — -
Cadmium, total 7440-43-9 E420 0.0000050 mg/L <0.0000050 0.0000172 - - —
Calcium, total 7440-70-2 E420 0.050 mg/L 2.40 5.98 - - —_
Cesium, total 7440-46-2 E420 0.000010 mg/L <0.000010 <0.000010 -—- —— A
Chromium, total 7440-47-3 E420 0.00050 mgiL <0.00050 <0.00050 - — —
Cobalt, total 7440-48-4 E420 0.00010 mg/L <0.00010 <0.00010 - - —_
Copper, total 7440-50-8 E420 0.00050 mg/L 0.00068 0.00672 - ——en —_
Iron, total 7439-89-6 E420 0.010 mg/L <0.010 0.015 - —— —
Lead, total 7439-92-1 E420 0.000050 mg/L <0.000050 0.000149 _—
Lithium, total 7439-93-2 E420 0.0010 mg/L <0.0010 <0.0010 - e —_
Magnesium, total 7439-95-4 E420 0.0050 mg/L 0.316 0.698 - - —
Manganese, total 7439-96-5 E420 0.00010 mg/L 0.00014 0.00087 s s
Mercury, total 7439-97-6 E508 0.0000050 mg/L <0.0000050 <0.0000050 - — =
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Work Order VA23A5458
Client ¢ Village of Lions Bay
Project : -
Analytical Results
Sub-Matrix: Surface Water Client sample ID Harvey Raw Magnesia Raw - —
{Matrix: Water) Water Water
Client sampling date / time 14-Mar-2023 14-Mar-2023 - e s
12:45 10:30
Analyte CAS Number Method LOR Unit VA23A5458-017 VA23A5458-018 [ e
Result Result - — -
T
Molybdenum, total 7439-98-7 E420 0.000050 mg/L 0.000466 0.000274 - e —_
Nickel, total 7440-02-0 E420 0.00050 mg/L <0.00050 <0.00050 - - —
Phosphorus, total 7723-14-0 E420 0.050 mg/L <0.050 <0.050 - — —_
Potassium, total 7440-09-7 E420 0.050 mg/L 0.101 0.088 - —nn —
Rubidium, total 7440-17-7 E420 0.00020 mg/L <0.00020 <0.00020 - e —
Selenium, total 7782-49-2 E420 0.000050 mg/L <0.000050 0.000124 — - —
Silicon, total 7440-21-3 E420 0.10 mg/L 264 517 e — S
Silver, total 7440-22-4 E420 0.000010 mg/L <0.000010 <0.000010 - e —
Sodium, total 7440-23-5 E420 0.050 mg/L 0.978 1.99 - - =
Strontium, total 7440-24-6 E420 0.00020 mg/L 0.00676 0.0304 - - =
Sulfur, total 7704-34-9 E420 0.50 mg/L 0.96 5.05 — - —_
Tellurium, total 13494-80-9 E420 0.00020 mg/L <0.00020 <0.00020 - ——em —_
Thallium, total 7440-28-0 E420 0.000010 mg/L <0.000010 <0.000010 - - —
Thorium, total 7440-29-1 E420 0.00010 mg/L <0.00010 <0.00010 - — e
Tin, total 7440-31-5 E420 0.00010 mg/L <0.00010 <0.00010 -— - —_
Titanium, total 7440-32-6 E420 0.00030 mg/L <0.00030 <0.00030 - —em —_
Tungsten, total 7440-33-7 E420 0.00010 mgiL <0.00010 <0.00010 — o _—
Uranium, total 7440-61-1 E420 0.000010 mg/L 0.000038 <0.000010 - e —_
Vanadium, total 7440-62-2 E420 0.00050 mg/L <0.00050 <0.00050 - - —_—
Zing, total 7440-66-6 E420 0.0030 mg/L 0.0042 0.0064 - - —_
Zirconium, total 7440-67-7 E420 0.00020 mg/L <0.00020 <0.00020 - - —
Aggregate Organics 2
Biochemical oxygen demand [BOD] <20 <2.0 s e i

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order VA23A5458

Client Village of Lions Bay

Project —

Analytical Results

Sub-Matrix: Water Client sample ID Harvey Tank Harvey Tank Store / Cafe Store / Cafe Lions Bay Ave.
(Matrix: Water) First Draw First Draw First Draw

Client sampling date / time 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023
12:35 12:35 09:00 09:00 06:35
Analyte CAS Number| Method LOR Unit VA23A5458-001 VA23A5458-002 VA23A5458-003 VA23A5458-004 VA23A5458-005
Result Result Result Result Result
Alkalinity, total (as CaCO3} 0 E290 1.0 mg/L - 6.6 ——— 6.2 —
Hardness (as CaC03), from total Ca/Mg - EC100A 0.50 mg/L 7.42 7.28 7.82 7.23 7.38
pH con E108 0.10 pH units s 6.99 e 6.93 —
Solids, total suspended [TSS] g E160 3.0 mg/L ---- <3.0 s <3.0 B
Turbidity — E121 0.10 NTU - <0.10 — <0.10 —_
Organic / Inorganic Carbon
Total Metals

Aluminum, total 7429-90-5 0.0030 mg/L 0.208 0.0413 0.0379 0.0370 0.0251
Antimony, total 7440-36-0 E420 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic, total 7440-38-2 E420 0.00010 mg/L 0.00017 0.00011 <0.00010 <0.00010 <0.00010
Barium, total 7440-38-3 E420 0.00010 mg/L 0.00246 0.00178 0.00180 0.00174 0.00175
Beryllium, total 7440-41-7 E420 0.000020 mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth, total 7440-69-9 E420 0.000050 mg/L <0.000050 <0.000050 <0.000050 <0.000050 0.000071
Boron, total 7440-42-8 E420 0.010 mg/L <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium, total 7440-43-9 E420 0.0000050 mg/L 0.0000055 <0.0000050 <(.0000050 <0.0000050 <0.0000050
Calcium, total 7440-70-2 E420 0.050 mg/L 242 2.41 2.44 2.40 2.46
Cesium, total 7440-46-2 E420 0.000010 mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Chromium, total 7440-47-3 E420 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.00124
Cobalt, total 7440-48-4 E420 0.00010 mg/L 0.00016 <0.00010 0.00017 <0.00010 <0.00010
Copper, total 7440-50-8 E420 0.00050 mg/L 0.0156 0.00434 0.0160 0.00493 0.00144
Iron, total 7439-89-6 E420 0.010 mg/L 0.141 <0.010 0.038 0.036 0.010
Lead, total 7439-92-1 E420 0.000050 mgiL 0.000473 0.000050 0.000720 0.000261 <0.000050
Lithium, total 7439-93-2 E420 0.0010 mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium, total 7439-95-4 E420 0.0050 mg/L 0.334 0.307 0.420 0.301 0.300
Manganese, total 7439-96-5 E420 0.00010 mg/L 0.00508 0.00019 0.00046 0.00042 0.00083
Mercury, total 7439-97-6 E508 0.0000050 mg/L — <0.0000050 —- <0.0000050 —
Molybdenum, total 7438-98-7 E420 0.000050 mg/L 0.000474 0.000482 0.000478 0.000489 0.000539
Nickel, total 7440-02-0 E420 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.00050
Phosphorus, total 7723-14-0 E420 0.050 mg/L <0.050 <0.050 <0.050 <0.050 <0.050
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Work Order VA23A5458

Client Village of Lions Bay

Project -

Analytical Results

Sub-Matrix: Water Client sample ID Harvey Tank Harvey Tank Store / Cafe Store / Cafe Lions Bay Ave.
(Matrix: Water) First Draw First Draw First Draw

Client sampling date / time 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023
12:35 12:35 09:00 09:00 06:35
Analyte CAS Number Method LOR Unit VA23A5458-001 VA23A5458-002 VA23A5458-003 VA23A5458-004 VA23A5458-005
Result Result Result Result Result

[ Totmimens
Potassium, total 7440-09-7 E420 0.050 mg/L 0.111 0.103 0.103 0.100 0.106
Rubidium, total 7440-17-7 E420 0.00020 mg/L 0.00024 <0.00020 0.00023 <0.00020 0.00024
Selenium, total 7782-49-2 E420 0.000050 mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Silicon, total 7440-21-3 E420 0.10 mg/L 2.66 248 2.46 251 2.50
Silver, total 7440-22-4 E420 0.000010 mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium, total 7440-23-5 E420 0.050 mg/L 213 2.09 2.04 2:41 1.88
Strontium, total 7440-24-6 E420 0.00020 mg/L 0.00686 0.00665 0.00659 0.00653 0.00675
Sulfur, total 7704-34-9 E420 0.50 mg/L 0.82 0.56 0.55 0.50 067
Tellurium, total 13494-80-9 E420 0.00020 mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium, total 7440-28-0 E420 0.000010 mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Thorium, total 7440-29-1 E420 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin, total 7440-31-5 E420 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium, total 7440-32-6 E420 0.00030 mg/L 0.00448 <0.00030 <0.00030 <0.00030 <0.00030
Tungsten, total 7440-33-7 E420 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Uranium, total 7440-61-1 E420 0.000010 mg/L 0.000066 0.000037 0.000038 0.000040 0.000032
Vanadium, total 7440-62-2 E420 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc, total 7440-66-6 E420 0.0030 mg/L 0.0041 <0.0030 0.0081 <0.0030 <0.0030
Zirconium, total 7440-67-7 E420 0.00020 mgiL <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Aggregate Organics it}
Volatile Organic Compounds [THMs] .

Bromodichloromethane 75-27-4 E611B 1.0 Ho/L = <1.0 - <1.0 —-
Bromoform 75-25-2 E611B 1.0 Ho/L - <1.0 — <1.0 —-
Chloroform 67-66-3 E611B 1.0 Mg/l e 26.6 = 30.7 —
Dibromochloromethane 124-48-1 E611B 1.0 uo/L - <1.0 - <1.0 -
Trihalomethanes [THMs], total sy E611B 2.0 Ho/L - 26.6 - 307 —-
Bromofluorobenzene, 4- 460-00-4 E611B 1.0 % - 90.5 — 91.1 —
Difluorobenzene, 1,4- 540-36-3 E611B 1.0 % - 99.9 - 997 -
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Work Order VA23A5458
Client Village of Lions Bay
Project —
Analytical Results
Sub-Matrix: Water Client sample ID | Lions Bay Ave. Kelvin Grove Kelvin Grove Community Community
(Matrix: Water) First Draw Centre Centre
First Draw
Client sampling date / time 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023
06:35 05:30 05:30 05:55 05:55
Analyte CAS Numbe Method LOR Unit VA23A5458-006 VA23A5458-007 VA23A5458-008 VA23A5458-009 VA23A5458-010
Result Result Result Result Result
Physical Tests
Alkalinity, total (as CaCO3) E290 1.0 mg/L 6.5 7.0 6.3
Hardness (as CaCO3), from total Ca/Mg saz EC100A 0.50 mg/L 7.46 9.82 7.90 11.9 7.40
pH e E108 0.10 pH units 6.96 6.99 e 6.94
Solids, total suspended [TSS] "y E160 3.0 mg/L <3.0 <3.0 - <3.0
Turbidity — E121 0.10 NTU <0.10 fo <0.10 = <0.10
Organic / Inorganic Carbon 77
Total Metals
Aluminum, total 7429-90-5 0.0030 0.0287 0.0275 0.0291 0.0219 0.0351
Antimony, total 7440-36-0 E420 0.00010 mgiL <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic, total 7440-38-2 E420 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium, total 7440-39-3 E420 0.00010 mg/L 0.00177 0.00232 0.00207 0.00146 0.00171
Beryllium, total 7440-41-7 E420 0.000020 mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth, total 7440-69-9 E420 0.000050 mg/L <0.000050 <0.000050 <0.000050 0.00361 <0.000050
Boron, total 7440-42-8 E420 0.010 mg/L <0.010 0.014 <0.010 0.035 <0.010
Cadmium, total 7440-43-9 E420 0.0000050 mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium, total 7440-70-2 E420 0.050 mg/L 2.50 3.16 2.70 2.23 249
Cesium, total 7440-46-2 E420 0.000010 mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Chromium, total 7440-47-3 E420 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt, total 7440-48-4 E420 0.00010 mg/L <0.00010 <0.00010 <0.00010 0.00012 <0.00010
Copper, total 7440-50-8 E420 0.00050 mg/L 0.00074 0.0503 0.00360 0.130 0.0267
Iron, total 7439-89-6 E420 0.010 mg/L <0.010 0.112 0.021 0.029 0.029
Lead, total 7439-92-1 E420 0.000050 mg/L <0.000050 0.00463 0.000199 0.00214 0.000208
Lithium, total 7439-93-2 E420 0.0010 mg/L <0.0010 0.0024 <0.0010 0.0046 <0.0010
Magnesium, total 7439-95-4 E420 0.0050 mgiL 0.297 0.470 0.282 1.53 0.288
Manganese, total 7439-96-5 E420 0.00010 mg/L 0.00014 0.00114 0.00018 0.00030 0.00035
Mercury, total 7439-97-6 E508 0.0000050 mg/L <0.0000050 - <0.0000050 - <0.0000050
Molybdenum, total 7439-98-7 E420 0.000050 mg/L 0.000520 0.000484 0.000501 0.000374 0.000460
Nickel, total 7440-02-0 E420 0.00050 mgiL <0.00050 0.00254 <0.00050 0.00790 <0.00050
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Work Order VA23A5458
Client Village of Lions Bay
Project 5 —
Analytical Results
Sub-Matrix: Water Client sample ID | Lions Bay Ave. Kelvin Grove Kelvin Grove Community Community
(Matrix: Water) First Draw Centre Centre
First Draw
Client sampling date / time 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023
06:35 05:30 05:30 05:55 05.55
Analyte CAS Number Method LOR Unit VA23A5458-006 VA23A5458-007 VA23A5458-008 VA23A5458-009 VA23A5458-010
Result Result Result Result Result
Phosphorus, total 7723-14-0 E420 0.050 mg/L <0.050 <0.050 <0.050 <0.050 <0.050
Potassium, total 7440-09-7 E420 0.050 mg/L 0.104 0.107 0.102 0.081 0.100
Rubidium, total 7440-17-7 E420 0.00020 mg/L <0.00020 0.00023 0.00021 0.00020 0.00021
Selenium, total 7782-49-2 E420 0.000050 mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Silicon, total 7440-21-3 E420 0.10 mg/L 2.53 2.39 2.51 2.04 2.42
Silver, total 7440-22-4 E420 0.000010 mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium, total 7440-23-5 E420 0.050 mg/L 1.88 1.93 1.88 1.90 2.05
Strontium, total 7440-24-6 E420 0.00020 mg/L 0.00687 0.00702 0.00678 0.00600 0.00683
Sulfur, total 7704-34-9 E420 0.50 mg/L 0.74 0.58 073 <0.50 0.63
Tellurium, total 13494-80-9 E420 0.00020 mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium, total 7440-28-0 E420 0.000010 mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Thorium, total 7440-29-1 E420 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin, total 7440-31-5 E420 0.00010 mg/L <0.00010 <0.00010 <0.00010 0.00468 <0.00010
Titanium, total 7440-32-6 E420 0.00030 mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
Tungsten, total 7440-33-7 E420 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Uranium, total 7440-61-1 E420 0.000010 mg/L 0.000032 0.000028 0.000033 0.000012 0.000036
Vanadium, total 7440-62-2 E420 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zing, total 7440-66-6 E420 0.0030 mg/L <0.0030 0.0358 <0.0030 0.372 <0.0030
Zirconium, total 7440-67-7 E420 0.00020 mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Aggregate Organics 3
Volatile Organic Compounds [THMs]
Bromodichloromethane <1.0 - <1.0 - <1.0
Bromoform <1.0 - <1.0 - <1.0
Chloroform 26.3 - 279 - 313
Dibromochloromethane <1.0 - <1.0 - <1.0
Trihalomethanes [THMs], total 26.3 - 279 - 3.3
Volatile Organic Compounds [THMs] Surrogates j
Bromofluorobenzene, 4- 91.6 - 919 — 92.5
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Work Order VA23A5458
Client ¢ Village of Lions Bay
Project > .
Analytical Results
Sub-Matrix: Water Client sample ID | Lions Bay Ave. Kelvin Grove Kelvin Grove Community Community
(Matrix: Water) First Draw Centre Centre
First Draw
Client sampling date / time 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023
06:35 05:30 05:30 05:55 05:55
Analyte Unit VA23A5458-006 VA23A5458-007 VA23A5458-008 VA23A5458-009 VA23A5458-010
Result Result Result Result Result
Volatile Organic Compounds [THMs] Surrogates B
Difluorobenzene, 1,4- 99.6 - 99.6 - 98.9

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order VA23A5458
Client Village of Lions Bay
Project .
Analytical Results
Sub-Matrix: Water Client sample 1D Magnesia Tank Magnesia Tank Brunswick Brunswick Lions Bay
(Matrix: Water) First Draw Beach Beach Beach Park
First Draw First Draw
Client sampling date / time 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023 14-Mar-2023
10:20 10:20 10:50 10:50 08:20
Analyte CAS Numbe: Method LOR Unit VA23A5458-011 VA23A5458-012 VA23A5458-013 VA23A5458-014 VA23A5458-015
Result Result Result Result Result
Physical Tests i
Alkalinity, total (as CaCO3) E290 1.0 mg/L 5.8 6.7 —-
Hardness (as CaCO3), from total Ca/Mg sazs EC100A 0.50 mg/L 16.8 16.4 3.00 8.11 7.16
pH s E108 0.10 pH units - 6.91 - 7.03 —
Solids, total suspended [TSS] J— E160 3.0 mg/L - <3.0 - <3.0 —
Turbidity - E121 0.10 NTU e <0.10 s <0.10 —
Organic / Inorganic Carbon 77
Total Metals
Aluminum, total 7429-90-5 0.0030 0.0095 0.0190 0.0215 0.0259 0.0426
Antimony, total 7440-36-0 E420 0.00010 mgiL <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic, total 7440-38-2 E420 0.00010 mg/L <0.00010 0.00012 <0.00010 0.00011 0.00010
Barium, total 7440-39-3 E420 0.00010 mg/L 0.00239 0.00238 0.00202 0.00204 0.00200
Beryllium, total 7440-41-7 E420 0.000020 mg/L <0.000020 <0.000020 <0.000020 <0.000020 <{.000020
Bismuth, total 7440-69-9 E420 0.000050 mg/L <0.000050 <0.000050 0.000051 <0.000050 <0.000050
Boron, total 7440-42-8 E420 0.010 mg/L <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium, total 7440-43-9 E420 0.0000050 mg/L 0.0000897 0.0000148 0.0000105 <0.0000050 0.0000055
Calcium, total 7440-70-2 E420 0.050 mg/L 5.69 5.52 272 278 2.36
Cesium, total 7440-46-2 E420 0.000010 mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Chromium, total 7440-47-3 E420 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt, total 7440-48-4 E420 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper, total 7440-50-8 E420 0.00050 mg/L 0.607 0.00353 0.00283 0.00094 0.0431
Iron, total 7439-89-6 E420 0.010 mg/L 0.022 0.013 0.015 0.016 <0.010
Lead, total 7439-92-1 E420 0.000050 mg/L 0.00181 <0.000050 0.000073 <0.000050 0.00171
Lithium, total 7439-93-2 E420 0.0010 mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium, total 7439-95-4 E420 0.0050 mgiL 0.641 0.644 0.294 0.295 0.307
Manganese, total 7439-96-5 E420 0.00010 mg/L 0.00080 0.00074 0.00091 0.00020 0.00021
Mercury, total 7439-97-6 E508 0.0000050 mg/L - <0.0000050 —- <0.0000050 —
Molybdenum, total 7439-98-7 E420 0.000050 mg/L 0.000246 0.000262 0.000541 0.000492 0.000444
Nickel, total 7440-02-0 E420 0.00050 mgiL 0.00119 <0.00050 0.00062 <0.00050 0.00237
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