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YVancouwver e Office of the Medical Health Officer
HEﬂlth 132 Esplanade West

North Vancowver, BC VTM 142
604 SE3 6700

Movember 1, 2023

Mayor and Council

Municipality for the Village of Lions Bay
PO Box 141, 400 Centre Road

Lions Bay, BC WON 2ED

Dear Mayor and Council,

Re: Report of the Medical Health Officer
Village of Lions Bay — 2022 Annual Drinking Water Report

The Village of Lions Bay's 2022 annual drinking water report has been reviewed. The report is strong and
showcases continued efforts by the municipality towards maintaining and improving water quality
throughout the distribution system.

Your commitment to ongoing operational measures such as staff education and training, preventative
maintenance, distribution system upgrade, water quality monitoring and emergency response planning
will result in high quality water being delivered to residents and businesses in the Village of Lions Bay.

In our continued effort to highlight the presence of the annual drinking water quality report, please
continue to provide information on the Village's website along with other communications to residents.

Thank you for the report. | look forward to our continued collaboration on improving drinking water
quality in the Village of Lions Bay.

Sincerely,

| i P
" =

Dr. Alex Choi, MD, MHSc, CCFP, FRCPC

Medical Health Officer
vancouwer Coastal Health
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EXECUTIVE SUMMARY

Water samplesare drawnthroughout the yeamat multiple locationsini KS +Af t 1 23S 2 F
municipaldrinking watersystem anddepending on parameteanaly®dinternally,at the BC Centre for

Disease Contr@ Bublic Health Laboratomgndat accredited thirdparty lgboratories

In 2022, the municipality met the requirements of thBrinking Water Protection Regulatiothat

no treated water sample testd positive forE. colir Yy R K I (i -day\pgrio bv@ BO o n
LISNOSy G 2[fad] dero ¥ izl Goliform, and no samp[bad] more than 10 Total Coliform
LISNI mann YAEEAEAGNB&EE oAy TFILOGZ y2 GNBIFGSR

The municipalityalso monitors several unregulated drinking water quality paramatesisiding
chemicals, metals and morag¢cording to recommendations from:

1 Health Canad&uidelines for Drinking Water Quality
9 Lions Ba@ Drinking Water Officer

1 U.SEnvironmental Protection Agen¢¢PAWwhere there are no Health Canada
recommendations for given parameters.

In 2022, the municipality met alecommended limitsfor chemicals, metals andll other
parameters tested

Village of Lions B&3022AnnualDrinking Water QualitjReport p5
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1. AVOIDING LEAD IN HOUSEHOLD WATER

Vancouver - __—. Vancouver Coastal Health
Health 5DD — 601 Wes | Proadway
Vonoouver, BC WSZ 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 reperts to your users:

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

Use only water from the cofd-tap for drinking cooking, and especiafly making
baby formula. Hot water is likefy fo contain higher levels of Lead.

The two actions recommended above are very important to the heaith of your
family. They will prababiy be effective in reducing Lead fevels hecause most
of the Lead in household wafer usually comes from the plumbing in your
house, not from the local water supply.

Conserving water is stilf important. Rather than just running the watar 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. Michaal Schwandt

Mecica Health Oftear
Vanceuve’ Coastal Healt

{B04) 5835793 Canlral Coast
{B04) B83-5790 North Shore
{804) 485-3370 Powell River
{604) 233-3147 Richmand

{60d) 825-5164 Sechelt
{604} 8622293 Sguamish
{E04) §75-2800 Yarcouval
{604} §32-3202 Whistlar

.00 6
L ]
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2. INTRODUCTION

Lions Bays a small residentiahunicipalityin British ColumbiaCanada, locateshidway between the
cities ofVancouverlnd Squamiston the steep eastern shore bfowe Sound|[ A 2 Y a2021¢teRstsa
populationwas1,390,making itBC's 36th smallest municipality by populatiokt 2.53 square
kilometres, it is BC's 10th smallest municipality by land area. Originally eabcass summer camping

destination for Vancouverites, Lions Bay began to be permanently settled in the 1960s. The community

incorporated as &illage municipalityn January 1971Iln 1999 it amalgamated with the adjacent water
improvement district of Brunswick Beachinlike most members of thieletro Vancouver Regional
District, Lions Bay does not receigtdnking water from Metroput insteadoperates its owrsupply,
treatmentand distributionsystem to provide potable water for domestadfire protection use.

As suchLions Baysa Municipal Water Utilitpinderthe Local Government Adhe Drinking Water
Protection Actand theDrinking Water Protection Regulatiowhichobligate themunicipalityto:

1 Operat the utility underoperatingpermit(s)issued by the Ministry of Health Services
1 Engag in water quality monitoring
1 Prepaeanannual report on water quality for the year

Administration and enforcement afrinking waterregulations fall
to Drinking Water Officers representimggional Health
Authoritiesp [ A Zhgalihauthoridy@&ancouver Coastal

Anote on unitsused in this report
since the kilogram was originally
defined as the mass of a litre

Health(VCH) ThisDrinking Water QualityAnnualReport
presentsthe prior & S I idRrajuality testingresults,and
provides a synopsis tfie municipaliyQ d Y S & dzNB &
enhance drinking water quality

Perthe VCH featmentPlant Operating Permit$or Facility
331755234 the MagnesiaCreekPlan) and Facility3317552348
(the HarveyCreekPlant) thisreport is due no later than six
months from the end of the calendar ye@porting period this
year, due to management turnover, ti&inkingWater Officer
provideddispensation for a delayratefully acknowledged

Lions Ba§ 2022 water operating budget was $1,145,282
including allocated staff costs LILINR EA Y G St &

(i stated ipNligramengiitre) ay” R

volume of water, concentrations
for water solutions and suspension

mass per volume measurate
equivalent to parts per million
(ppm), a volume per volume
measure. For consistency,
concentrations are quoted in this
report as mass per volume,
typically mgk o0 YA £ £ Atg@)NJ
2NJ >3k K O YAt@NE 3N
whether or not they are
traditionally reported in ppm

H N

LIS ND Syhialb@dget. THeS

water budgetisfunded by flat utility fees on approximatelp® residential 3 institutional/school, 3
multi-family and 3 commercial accounts, an averabgargeof $2041 eachin 2022

Village of Lions B&3022AnnualDrinking Water QualitjReport
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3. SOURCE

[ A2y a . I &Qais diNdedfdmiayhfall, snbwimBliNahd groundwaterfed surface creeks
above the communityunder provincial Water Licenses

Stream, catchment area  License Licensed quantity (ffyear) Drawn in 2022 (rf)

C119916 41,483 .
Harvey Creek, 635 hectares C119917 248.898 636,000 (219% of license
C059405 45,461
Magnesia Creek, 421 hectart C065267 19,912 63,000 (109% of license)
C065316 33,186
Alberta Creek, 51 hectares C042330 82,966

0 (nhot currently utilised)

Legend

W 0-20%

20-35%
1 35-45%
W 45-60%
60 - 100%

With no dams and reservoirs feasible in the steep terrain, water is drawn direct from the creeks at
intake weirs screened fowegetationand rocks, therfied by gravity to two 1990era watertreatment

plants FollowingUV and chloringlisinfectiontreatment at the plants water flows toend-users
through a distribution network comprising:

Village of Lions Ba&3022AnnualDrinking Water QualitiReport p.8



1 550,000, 100,000 and 20,000 imperial gallpatable water tanksproviding storage for 280
hours of treated watedemand which has to béalanced with required firefighting reserve
More stored waterrisks it becoming stalet lower flowrateswhile lessprovides insufficient
chlorine contact time

17 km of water maigsof various sizes and materialsstalled between the earl§960s to 2010
13 pressure reducing valve statiaiosreduce significant head pressures in the systmtween
sea level and 61metersabovesea leve[2 updated, 1l overdue for replacement)

9 551 property service connectionabout50 of whichare not airrently locatabledue to slope
creep and uapprovedconstruction

72 fire hydrantgequiring A and B services annually

250systemshutoff and isolation valves.

= =4

= =4

! Imperial gallons are used for historical reasons. Metggivalentsare 2,500,000, 450,000 and 90,000es
respectively
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4. MULTPLE BRRIER
BARRIER SOURCE WATER PROTECTION

¢ KS Ydzy A OA lcitchmentsar® dutsidelmiurficigal boundariesn landsunderthe jurisdiction

of the Ministry of Forests, Land and Natural Resource Operations (FLNIR&andsare designated

G/ 2YYdzy A G @ Wwhichp®hdsKof & atection under the Forest and Range Practices Act,
but recreational access, mining, foresagpdenergy development araot excluded.

The mainneed for watershed protectioanywhere, and particularly at Lions Bayises frompotential
fecalcontamination of source waterFecalColiform (FC) is a group of bacteria found oinlyhe
intestinesof mammals and its presenca anenvironmentindicates recent contaminatioby
mammalian fecal matterWild mammals including bear, deer, geasquirrelsand mice are abundanin
[ A2y a . I & QButhardta dbandiyK ISoveévérirail counter data commencing March 2022
guantify human mammalsibove the level of the intakes, in the Magnesia watershsitig the popular
Tunnel Bluffs trajlandin the Harvey watershedn the Lions/Mt. Harvey trail

. . —
12.000 Hiker counts at Lions Bay %
®:
m The Lions/Mt. Harvey branch (#1 g
10,000 Y 1) — 2
(@]
H Tunnel Bluffs branch (#2) £5

8,000 e Trailhead verify (#3)

6,000

4,000 ®

2,000 I I I
0 I

% % %

Y b Y, %
2 9, (
CRCN SRS 2 0 02 T 1,

Individual hikers, adjusted (for dvay/side-by-side)

. (

o @

-

> @

« e

(J

& _.]I

‘WE SmMo

¢ 2 ol 4 JO O/ 4%0

)

R
Q

The Total Goliform (TC) group dbacteriaincludes F(plus bacteridound in the soiandin water that
has been influenced by surface watéscherichia coliE. colithe major species in the fecal coliform
group, is discussed in more details later in this repoA).Lions BaylCin source wateincreasesn the
summet
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2022 raw water Total Coliform (outlier datapoints removed) & rainfall
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While thereseems to besomecorrelation between rainfall andses inTCJaruary to Juneand

November to Decembemnajor mid-summerTCspikes are not correlated to rainfall at.alowever, T
istemperature sensitiveand blooms are expected at warmer temperatures. b&tter understand the
FC irLions Bayaw water,depending on laboratory capacitiNAtestingwill be runin 2023 and 2024

to determinethe relative contribution ohumanandanimalsources ThatTCconcentrations are similar
for two physicallydistinctwatersheds is assumed to be a coincidental combination of creek flowrates
andwater catchmeniareas. Furtherdiscussiorof how the municipalitymitigates TC and-C
contamination of publity-accessible watersheds is found@®NDITION 4fMaintain] a watershed
control progranXthat minimizes the potential for fecal contaminationthe source wataron p28

below.

BARRIER DRINKING WATER TREATMENT
Because no single disinfectaneguallyeffective against all pathogens, both UV and chlorine
disinfection technologies are used in Lions Bay.

Village of Lions Ba&3022AnnualDrinking Water QualitiReport p.1l1



ULTRAVIOLETGHDISINFECTION

I G [ A 2tyditreatrhedt @lants incoming aw
water flowsthroughultraviolet (UVYeactors which
alter microorganisntell DM, preventing
reproduction UVhas been found to beery
effectiveagainstbacteriaandvirusesthat cause
cholera, polio, typhoid, hepatitis, enteric and other
waterborne diseasgand against chlorineesistant
Giardiaand Cryptosporidiunprotozoa UV
treatmentis affected byturbidity, the cloudiness
or hazinessn waterarisingfrom organic, mineral
and chemicalparticulates, whichabsorband
scatterUV light UV reactos automatically

: increaselamp intensity to maintain the required
UV doseand whenadequatedosingcannot be maintaineghey shut down andhe system alarms

CHLORINBISINFECTION

FollowingUVdisinfection,water is further disinfectedby injecting a 12 percent solution sbdium
hypochlorite the active ingredient of bleachThe chlorineconstituentof sodium hypochlorit@isrupts

cell respiration andeproductionand isused worldwide aa safe and effective water disinfectt.

Chlorine reacts with and is depleted by all organic (caitmmtaining) matter, so enough is dosed at

the plants such that eesidualis maintained throughout the system to ensure that any bacteria that get
past the initial disinfection steps or that enter the system downstream are also disinfeCtddrine
residual is discussed in detail later in this report.

SAMPLING ANALYSIS

EveryMonday to Fridayxcept statutory holidaysnunicipalstaff drawwater sampleshroughout the
network and test ichousefor turbidity and chlorine residual. Weekly samples seatto the BC Centre
for Disease Contr@RBublic Health Laboratorfgr E.coliand Total Goliform testing More extensive bi
annual testing is conducted for general water chemistry, metals and other contaminants

Sample Location Source Free chlorine Turbidity Bacteriological Metals, chemicals
Harvey Plant Harvey Creek raw - Daily Monthly Biannual
Harvey Tank Daily Daily Weekly Biannual
PRV3 Daily Daily Weekly -
Store/Cafe Daily Daily Weekly Biannual
Lions Bay Avenue Harvey Plant Daily Daily Weekly Biannual
Kelvin Grove Daily Daily Weekly Biannual
Harvey UV Reactor - - Monthly -
Community Centre - - - Biannual
Magnesia Plant Magnesia Creek rav - Daily Monthly Biannual
Magnesia Tank Daily Daily Weekly Biannual
PRV5 . Daily Daily Weekly -
Brunswick Beach Magnesia Plant Daily Daily Weekly Biannual
Magnesia UV Reactc - - Monthly -

Village of Lions Ba&3022AnnualDrinking Water QualitiReport p.12



Operational responses to oudf-rangeor unexpectedsamplingresults dependan the significance of the
parameter andrange from resampling, to flushing water mains, to issuing boil water advisories or
orders ThemunicipaliyQd NBa L2y aS LINRG202t (G2 O NA2dza RNRAY]AY:
APPENDIX: CONTAMINATION RESPONSEPR®ITEX30L A 2y a . F&Qa flad o02Af gl
December 2014.

BACTERIOLOGICAISTING

TheDrinking Water Protection Regulatioequires routine sampling and testing far coliand Total
Coliformbacteria E. colis aspecific ' ;

coliform bacteria present in thdigestive
tractsand resulting fecal matteof
mammals, including humans. Presence
E. colin a water samplés indicatve of
recent fecal contamination and tHikely
presence of further diseaseausing
bacteria, viruses and protozoa. The
Drinking Water Protection Regulation
standard forE.coliin treated wateris
None Detectable.

TheTotal Goliform group of bacteria is 3
composed of varioubacteriawith similar characteristics ta. CO|.I Natural niches for members of this
group range from being fecabecific to beingwidely distributed in soil and vegetation. TBeinking
Water Protection Regulatiostandards foiTotal Goliform (for more than 1 sample taken per month)
requireat least 9Qpercentof samples with no detectabl€otal Coliformbacteria per 100 ml; and no one
sample with more than 10otal Coliformbacteria per 100 mlin 2022,no tested samplefrom Lions

I &r@aded water system tested positive foE. colior Total Coliform:

Village of Lions Ba&3022AnnualDrinking Water QualitiReport p.13
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2022

HarveyPlantsystem sample locations

MagnesiaPlantsystem sample locations

Harvey Tank PRV3 Store/Café Lions Bay Ave. Kelvin Grove Magnesia Tank PRVY5 Brunswick Beach
Total E. Total E. Total E. Total E. Total E. Total E. Total E. Total E.

coliform/ | coli/1 coliform/ | coli/1 coliform/ | coli/1 coliform/ | coli/1 coliform/ | coli/l coliform/ | coli/1 coliform/ | coli/1 coliform/ | coli/1

100 ml 00ml 100 ml 00 ml 100 ml 00 ml 100 ml 00 ml 100 ml 00 ml 100 ml 00 ml 100 ml 00 ml 100 ml 00 ml
04-Jan <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
10-Jan <1l <1l <1l <1l <1l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
18-Jan <1l <1l <1l <1l <1l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
24-Jan <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
31-Jan <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
07-Feb <1 <1 <1 <1 <1 <1 <1 <1 <1l <1l <1l <1l <1 <1 <1 <1
14-Feb <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
22-Feb <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
28-Feb <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
07-Mar <1l <1l <1l <1l <1l <1l <1 <1 <1 <1 <1 <1l <1l <1l <1 <1
14-Mar <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
21-Mar <1 <1 <1 <1 <1 <1 <1 <1 RMFL RMFL <1 <1 <1 <1 <1 <1
28-Mar <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
04-Apr <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
11-Apr <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
19-Apr <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
25-Apr <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
02-May <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
09-May <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
16-May <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
24-May <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
30-May <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
06-Jun <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
13-Jun <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
27-Jun <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
04-Jul <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
11-Jul <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
18-Jul <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
25-Jul <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
02-Aug <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
08-Aug <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

15-Aug RMFL RMFL RMFL RMFL RMFL RMFL RMFL RMFL RMFL RMFL RMFL RMFL RMFL RMFL RMFL RMFL
23-Aug <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
29-Aug <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
06-Sep <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
12-Sep <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
21-Sep <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
26-Sep <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
04-Oct <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
11-Oct <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1




17-Oct <1 <1 <1 <1 <1 <1 <1l <1 <1 <1 <1 <1 <1 <1 <1 <1
24-Oct <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1l <1 <1 <1 <1
31-Oct <1l <1l <1l <1l <1l <1l <1 <1 <1 <1 <1 <1 <1 <1 <1l <1
07-Nov <1l <1l <1l <1l <1l <1l <1 <1 <1 <1 <1 <1 <1 <1 <1l <1
14-Nov <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
21-Nov <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1l <1 <1 <1 <1
28-Nov <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
05-Dec <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
12-Dec <1l <1l <1l <1l <1l <1l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
19-Dec <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1l <1 <1 <1 <1

RMFL = Result Missing From Lab
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RAW WATERJRBIDITY

Due to steep forested watersheds,A 2 y arawwatér @ @articularly subject tdluctuating turbidity
arising from organic and inorgamarticulateswashing into the creeks, especially during rdieavy
rain regularlycauseslebris flows. Turbidity also arises within the wadkstribution system from
flushing, fire fighting draws andaks Measuredin Nephelometric Turbidity Units (NTWirbidity is a
measure of theconcentrationof suspended patrticles in a sample of wadéparticular importance in
UV disinfection systems

Inline turbidity readinggaken at the plantare logged every 15 seconds, resulting in 2.4 million records
per plantfor a given yeamwhich can be imported to a database and summarised. MagfdaQ a b ¢ |
meter was offlinean 1 through May 2, but daily averages determined from available data never
exceeded 3 NTU in 2022:

15-second NTU readings daily averages, inline data

3.00
2.50
2.00
Harvey CKk.
D .
E 1.50 Magnesia Ck.
1.00
0.50
0.00
v v v v v v v v v v v v
\ﬁow <<®W @7’& VQO/ @Q;\W \\)W /\"\ﬂ/ v"%fb ot Oé/% $°& Nid
N N N N N N R N N N N N

DetailedNTU data are provided in



APPENDIRAW WATERWT, NTUHANDSAMPLED)N p38.
CHLORINE RESIDUAL

Chlorineresiduallevek arenot explicitlyregulated by theDrinking Water Protection Actr the Drinking

Water ProtectiorRegulation.Guidelines for Canadian Drinking Water Quallity RA OF 1S doKF G | a ¢
maximum concentratiof chlorine] is not necessary due to low toxicity at concentrations found in

RNR Yy | A Y Bs taminilm&iNdidérine concentratics) theGuidelinesndicate

1 The U.S. Environmental Protection Agency Surface Water Treatment Rule requires a minimum
RAAAYFSOGFYyld NB&AARdAzZ-f 2F nonw YIAkK F2NJ 6F GSNI Sy
level throughout the distribution system

1 Free chlorine concentrations in most Canadian drinking water distribution systems range from
nédnn 2 Hoen YIAKKOD

Ly 3ASYSNIfz | FNBS OKf 2 NAtheiniMiBraleveRidelthe codtrdl ofn ®v Y Ik K
bacterial regrowth in the distribution system

Lions BaynunicipaliQ & 2 0 2 Sr@sintai@sminimunchili®ine residual oéit leasthn ®H Y 3K K
throughoutthe system.In practice, two to three times that level is generally presefttnual average
free chlorine residual at eight sampling statiomas as follows.

2022 anual chlorine residuakl Y 3 Kk K
Harvey Creek System Magnesia Creek System
Tank PRV3 Cafe LBA KGW Tank PRV5 BBR
Average| 0.88 0.83 0.62 0.67 0.49 0.87 0.84 0.66
Maximum | 1.05 1.00 0.90 0.88 1.05 1.21 1.14 1.02
Minimum | 0.71 0.63 0.33 0.20 0.20 0.50 0.59 0.20
LBA%ions Bay Aveny&GW#Kelvin Grove WgyBBRBrunswick Beach Road

Turbidity and chlorine residualer each sample station follow.
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2022 treated water chlorine residual vs. turbidity, Harvey Tank
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2022 treated water chlorine residual vs. turbidity, PRV
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2022 treated water chlorine residual vs. turbidity, Store/Cafe
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2022 treated water chlorine residual vs. turbidity, Lions Bay Ave.

1.20 2.00
1.80
1.00 1.60
1.40
0.80
X 1.20
r 2
o 0.60 1.00 -
0.80
0.40 0.60
0.40
0.20
0.20
0.00 0.00

mm Turbidity/NTU e/ f 1 NB &A Rdzl f Kk YIKK

Village of Lions Ba&3022AnnualDrinking Water QualitiReport p.19



2022 treated water chlorine residual vs. turbidity, Kelvin Grove
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2022 treated water chlorine residual vs. turbidity, Magnesia Tank
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2022 treated water chlorine residual vs. turbidity, PRV
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2022 treated water chlorine residual vs. turbidity, Brunswick Beach
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A NOTE ONHLORINEISINFECTION-BRODUCTS

Trihalomethane(THM) and haloacetic acitlAA)byproductsform when chlorine reacts with organic
matter. Health Canada considers THMs to bepitally carcinogenic:

a | Aledéds of THMs may also have an effect on pregnancy. 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

THMs and cacer or miscarriage. However, they do show the need for further research

Ay GKAA FNBF G2 O2yFANY LRGOGSYyGAlLf KSIfGK STFSC

Health Canada recommentistal THMs below 1083 k (Kicrograms per lig) averaged over quarterly
sample results. This criterion waret by Lions Bayn 2022

Totali NAKIF £ 2YSGKFyS&ak>3kK
2022 sample date| Lions Bay Ave| Kelvin Grove| Community Centre| Brunswick Beach
29 Mar. 67.2 71.0 61.3 79.8
7 Jun. 72.0 80.9 64.3 70.3
20 Sep. 20.8 43.7 19.1 23.3
7 Dec. 24.2 29.3 21.9 23.1
Annual average 46.1 56.2 41.7 49.1

While VCH has noequired the municipality to test for HAAs, various Health Canada publicationsastate
maximum acceptable concentration for total haloacetic adiddrinking wateof 80 ugK based on a
running annual average at leastquarterly samplesand that tilities should make every effort to
maintain concentrations [ ! wads low as reasonably achievabl@ithout compromising the
effectiveness of disinfectionLions Bay will commence testing for HAAs staitinige 4" Quarter 2@3.

A NOTE OpH

pH is a measure of the adtiglor dkalinity of water. pH isof
concern in a water distribution system because at low (acidi
pH valueswater iscorrosiveto metalk such as water mains
andthe lead solder in residential copper pipinGonversely, ta
high (alkali) pH values, carbonate scale foaim, andchlorine
disinfection is less efficierfsee box adjacent)Health Canada
indicates an acceptable range for drinking water oft@.00.5
pH. Lions Bayvater is consistentlglightly more acidithan

Sodium hypochlorite hydrolyses in
aqueous solution: NaOCI + H20
Na*"+ HOCI + CHHOCI
(hypochlorous acid) disassociates

H" + OC, preferentiallyat high (alkali)
pHs. HOG$ 20 times more germicida|
than the OClhypochlorite ion, so
NaOCl is more effective at low pHs.

this guideline
Sample location, after flush| March 2022pH | September 202pH
Harvey raw water 6.76 6.95
Magnesia raw water 6.87 6.80
HarveyTank 6.81 6.93
Store/café 6.82 6.97
Lions Bay Ave. 6.90 6.98
Kelvin Grove 6.95 7.28
Community Centre 6.90 6.99
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Magnesia Tank 6.98 6.82
Brunswick Beach 7.03 6.93
Lions Bay Beach Park 6.82 6.98

Further, in addition to the water being acidic, it also has low total alkalifuityher creating conditions

for corrosion to occurln 2024 active pH control will be considered, probably utilising soda ash

injection. Dataare availablen APPENDIX: BIANNUAL METALS AND CHEMISTRY RESULTS (ABRIDGED
REPORT OF MARCH. 28g#t}ing on p50.

A NOTE OMETAL3AND OTHE®UBSTANCES

Other than through corrosion as discussed aboxecd metals enter the watesupply througmatural

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 natads thancalcium,

cobalt, magnesium, molybdenum, nickel and potassiuBrannual testing on a wide range of

substances was performed, as found in APPENDIX: BIANNUAL METALS AND CHEMISTRY RESULTS
(ABRIDGED REPORT OF MARCH. 202apstarf50.

In 2022, all samples were within the limit®r metals and other substanceset in the
Guidelines for Canadian Drinking Water Quality

A NOTE ONSBESTOS

Health Canadhasconcluded that there is noonvincing evidence that asbestos ingested through water
is harmful tohealth, andit has not established drinking water guidelines for asbestos. Howeve® EPA
enforceable maximum contaminant ley@ICL)for asbestos iset at 7 million fibres per litre (MFL), on

the grounds thatsome people who drink water containing asbestos well in excess of the MCL for many
years may have an increased risk of developing benign intestinal pdbjpsn that a significant pton

2F GKS Ydzy A OA LJ fstll dsbeStds ceinientd, B Bd abuindanté of daidn asbestos
samples are taken in twpertinent locations:

Asbestos analysis by transmission electron microscope
(to EPA 100.2at >10,000x for asbestos fibefsmn >Y f 2y 30
Sample 08Nov2022analysis 17Nov2022 Upper Bayview Rd. sampl§ Oceanview Rd. sample
Analytical sensitivityAS) million fibres per lite* 0.21 0.42
Chrysotile count 0 0
Amosite count
Crocidolite count
Actinolite, count
Tremolite count
Anthophyllite count
Totalasbestos count 0
*USEPA indicatean AS of <0.million fibres per litres desired for drinking water

BARRIER DRINKING WATER DISTRIBUTION SYSTEM

Oo|0|O0|0 |0

o|Oo|O|0|Oo|Oo
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TANKS AND WATER MAINS

Treated waterstorage tank Material Dimensions Actual capacity Year
K iG Uss built
500,000 iG Harvey Tank Glassfused | 16.10m 2,343,000| 515,000| 618,000| 2019
bolted steel | diameter,11.5
m depth
100,000 iG Magnesia Tank Castin 10.000 X 10.00¢ 440,000 | 97,000 | 116,000 1997
place m, 4.4m depth
concrete
20,000 icHighway Tank, planned | Castin 6.3 m diameter,| 95,500 | 20,500 | 25,000 | 1960
for replacement with new break place 3.0 m depth
head tank or PRV (preferred for | concrete
leak detection purposes)

Water mainsare primarily ductile iron,with someasbestos cement (AC), cast iron and polyvinyl
chloride (PVC)

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

The municipality aims to flush its 17 km of distribution mains twice per year, which is accomplished by
opening fire hydrants and blow off valves to provide flowrates high enough to scour pipe walls.
Discharging water carries sediment and other solidé wjtassisting in the scouring effect. To not affect
summer water conservation efforts, flushing takes place Makphl and OctobeNovember.

LyéLJS(')Gf\zy I-yIV? éfél-y;\ya 2F GKS deyé'ar@}clebytthoﬁéQé
methods:

1. Tanks are isolated but not drained and a remotely operated submersible vehicle (ROV) or divers
are disinfected with chlorinated water before entering the tanks to visually inspect and vacuum
sediment.

2. Tanks are isolated and drained, and personnel enter under confined space protocols to
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manually scrub surfaces.

All three tanks wer@iverinspected in March 2022:

Tanks Method Report summary
Harvey ROV In very good working conditiorRecommendations:

1 Install adhesive neoprene gasket to top hatch to avoid any insect
intrusion to system

1 Continued ROV inspection program for monitoring sediment buyild
3to 5 years

1 Removekeep vegetation down from around reservoir
9 Label on site valves for fast accurate identification.
Magnesia Diver In good working conditionRecommendations:

1 Young saplings along the East side wall should be removed before
their root systems begin to interfere with the floor of the system
9 8 cracks on the external walls measured and documefaeduture

reference
Highway (slated for Diver In medium to poor working condition. Concrete liner is failing uniformly
replacement, as around the inside of the system. Subject to intrusion by
discussed in this rainwater/weather, insects/organics, or anyone with a ladder. Possible
report) leak found near the outlet pipe. Drain valve iszgs€lclosed.
Recommendations:

More frequent cleaning/inspection program

Routinely exercise all system valves to avoid seizing
Replace top hatch with locking mechanism and weatherproof gask
Further investigate damaged wall liner and potential repairs,
damaged floor concrete and potential repairs and damaged concre
around the outlet pipe that could be seeping/leaking water out of th
system.

=a —a —a -9

A NOTE ONILTRATION EXEMPTION

Drinking Water Microbial Treatment Objectives for Surface Watgplies in Bfecommends filtration
and one form of disinfectiofor drinking water treatmentbut provides for filtration exemptionby
meetingfour conditions:

CONDITION #provideoverall inactivation using a minimum of two disinfecfioocesse®f 4-
log (1/10,000") reductionof viruses and-8g(1/1000") reduction ofCryptosporidiunand
Giardi&

This condition was met in 2022:he municipality utilises UV and chlorine disinfectamd the
YI y dzFf I O dzNB Nslibathed rojighSwiff AVedctdr dnigsyit both treatment plantsndicate a
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3-log reduction ofCryptosporidiunand Giardiaat raw waterultraviolet transmittance (V1) values as
low as 70% UVT data is presentezh p38; in summanhandmeasured UVTs in 2022 were

2022 UM Harvey% | Magnesid%
MIN 81.1 85.3
MAX 97.2 97.8
MED 93.2 95.1
AVG 91.7 94.7

In 2021 thereactors at the Harvey Creek plamere upgraded fromtwo-lamp tofour-lamp systemso
provide additional dosing capacity latver UVTs andigher flowrates.Subsequent to 2022 the
municipality and VCH are discussing whetieat-time UVT measurement beyond the internal control
systemof the UV reactors is requirdd provide confidence that the séfVdose of 26.5 millijoules per
square centimeter ibeing maintain at UVTs that occasionally dip under 90 percent

Chlorineresidualis discussed above starting onl2. Gontact timefor such residualk achievedn
storage and transit as follows:

Retention contacttimes atstandardconsumption rates
At daily USG In Harvey tank (when In Magnesia tank (when | In system overall, including
consumption2 ¥ supplyingusual80% of supplyingusual20% of 98,000 USG volume in
demand) demand) water mains
350,000 53hours 40hours 57 hours
500,000 37hours 28hours 40hours
650,000 29hours 21hours 31hours

CONDITION 2E coliin raw water noto exceed 2@olonyforming unitsper 100 miXin at least
90% of weekly samples from the previous six ma@nths

This condition was met in 202Z.coli in raw waterdid notexceed 2@olonyforming units perl00 mL
in 48 of 50 (96%) of samples fdarvey Creek, and 50 of 50 (100%) of samples for Magnesia Creek in
the entire year of 2022hus meeting this criterion:

2022 | Harvey raw water E. coliper 100 ml| Magnesia raw waterE. coliper 100 ml
04-Jan <1 <1
10-Jan <1 <1
18-Jan <1 <1
24-Jan <1 <1
31-Jan <1 <1
07-Feb <1 <1
14-Feb <1 <1
22-Feb <1 <1
28-Feb <1 <1
07-Mar <1 <1
14-Mar <1 <1l
21-Mar <1 <1
28-Mar <1 <1
04-Apr <1 1.0
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2022 | Harvey raw water E. coliper 100 ml| Magnesia raw waterE. coliper 100 ml
11-Apr <1 <1
19-Apr <1 <1
25-Apr <1 <1
02-May <1 <1
09-May <1 <1
16-May <1 <1
24-May <1 <1
30-May <1 <1
06-Jun <1 <1
13-Jun <1 <1
27-Jun <1 <1
04-Jul <1 <1
11-Jul <1 <1
18-Jul <1 <1
25-Jul <1 <1
02-Aug 1.0 <1
08-Aug 1.0 <1
15-Aug RMFL RMFL
23-Aug <1 <1
29-Aug <1 <1
06-Sep 2.0 <1
12-Sep 2.0 <1
21-Sep 1.0 1.0
26-Sep 2.0 <1
04-Oct <1 <1
11-Oct RMFL RMFL
17-Oct 2.0 <1
24-Oct 37.3 9.7
31-Oct 27.9 2.0
07-Nov 2.0 2.0
14-Nov 2.0 <1
21-Nov <1 <1
28-Nov <1 <1
05-Dec <1 <1
12-Dec 1.0 <1
19-Dec <1 <1

RMFL=Results Missing From Laboratory

CONDITION 8Average daily turbidity levels measured at equal intervals (at least every four
hours) immediately before the disinfectant is apple@ around 1 NTU, but do not exceed 5
NTU for more than two days in a-t®bnth period

As discusseih TURBIDITON pl16 above, daily average turbidity never reached 5 NTU, so this condition
was met in 2022 Neverthelessat VCH direction, the municipalitypsoceeding withreconfiguring the
treatment plants by institutinga process control chang@amedENSuReEXxcessive NTU Shutdown
Routine)that will automaticallyshutoff UV reactors duringeriods of high turbidity, irrespective of

their ability to maintainUV dosagenitially, staff will attend the affected plant to flush the intake line
until it runs cleaa mater of hours to dayslepending on the cause of the turbidjtgnd thenreturn
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the plant to service Depending on the frequency of the routine being activapgding and controls
canbe installed tcautomatically run @leed stream overth@ A @Sy NIliséngoiio@étermine
when theturbidity clears flushthe intake ling and putit backin service

Status at end of 2022: open.

CONDITION Maintain awatershed control prograXthat minimizes the potential for fecal
contamination in the source water

As discussed above SOURCEp.8), source watercoliform concentrationgisein the summer months.
The municipalitys working with the health authority ona programto meet this condition, including:

9 To the extent that signage is heedéulstaling informational signsin areas on trails at higher
risk for human contamination entering creeks.
1 Provision of porthle toiletsat various backcountry trail accesseas @lthough typicallytrail
usersR2y Qi Yy SSR (2 dzi Begitn®dofithSilR | ToHiRGA f AGASa G (KS
f Longerterm, consideration opermanent toiletfacilitiest & G KS & ¢ dagijfuSufated. f dzZF Fa | ¢
below. Since backcountry composting units do not have adequate capacity for concaigalsle
arising from current hiker numbers. pumped cesspit design wikely be required, requiring
the access road to be regraded for pumper access, aftiked OKSR a2 GKIFIGd AG R2Say
wash out every winterCooperation from several stakeholders and funding will be required
includingFLNRO, BC Park$yRDBC EMCRndBC Mountain Club
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Status at end 02022 open

SYSTEKRMPERADN

The Environmental Operators Certification Program (EOCP) classifies water supply and distribution
aeaisSya G2 RSGSNNYAYS GNIAYAy3d NBIdZANBYSyida FT2N 2L
classified as Class 1, and distribution system as Classd2r the Drinking Water Protection Aaind

the Drinking Water Protection Regulaticgachwater sygem is required to havat leastone Chief

Operator certifiedto the classification level of the systerAdditionally, any person whose actions may

affect the operation of a water system requires certificatidBertifiedoperators are required to earn

continuing education unitfor their certificationto remainin good standing In 202, Lions BajfgOCP

certified municipalwater personnelere:

STAFMEMBER JOBCLASSIFICATION EOCP CERTIFICATIONS
AU (Chief Operator) | Treatment Plant Operator 1 Water Treatment Plant Operator 1
Water Distribution System Operator 2
AY Public Works Technician 2 (to Foreman 1, | Water Treatment Plan©Dperator 1
May 2023) Water Distribution System Operator 2
KM Public Works Technician 2 (departed Dec. | Water Treatment Plant Operator 1
2022) Water Distribution System Operator 2
CE Public Works Technician 1 (departed Dec. | Water Distribution Syster®perator 1
2022)

2022 work program

¢CKS YdzyAOALI fAGEQAa Fyydzrf RNAYTAY3I 61 GSNI 62N] LINR
Drinking Water Protection Aeind Drinking Water Protection Regulatioequirements. The

Ydzy AOALI f AleQa / 2NB { SNIAOS [ S@St wS@OASg 6 QL At o
staff resources involved in operating and maintaining the water system.

Core maintenance activities

All core maintenance was completed in 2022 except for biannual watermain flush: the four skilled
outdoor staff required were never available togeth&utside contractors will be brought in to
complete a full mains flush by latectober 2023.

As reported last year, commencing October 2021 data communication with the Magnesia plant became
unreliable. Lacking the ability teatchchlorine dosing live on the process control screens, a bleed
stream from the Magnesia tank was established to continually bring in new chlorinated water to ensure
that chlorine residuals were maintaingdntil a coaxbased broadband internet connection replatce

the copper line running through the forestid-2022

Water system faults i2022were:

System outages
From | To | Days | Notes
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2022-01-03 202203-07 63 Magnesia Plantammunicationfault
202203-14 202205-06 53 Magnesia Plantammunicationfault
202206-06 202206-24 18 Magnesia Creelntake blocked
202212-26 202212-29 3 Magnesia Creelntake blocked
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5. STRATEG&ETACTICABSUES

Qupplyconstraints

For most of the year, flows iHarvey and Magnesiaeeks are more than adequate to supply Lions
F2Qa & (SN RS Yree fowis subjedzbthezpomiodsdintgrQ snowpackandto the

spring andsummer rainfall, insolation(sunshine)windandcloud covetthat dictate how long it lasts. In

some years the snowpack lasts through to the winter snow; in others it is gone by July, and creekflow

depend on groundwater supply and summer rain.

Metro Vancouver Regional Distridimate projections call fovarmer winters and longer, hotter
summers, withrainfall amountssimilard 2 (i DR dbcéuidigmore intensdy. With no raw water
storage, Lions Bay currently relies entirely on water being in the creeks when it is nee8atte2017
the municipalityhas workedwith the Hydrotechnical Engineering groap, . / Q 3Endinkefrig t
Department, to jointly collect data from the watershed& modelthe relationship betweersnowpack
weather and stream flow, particularly threlative contribution ofgroundwaterflows, all to be able to
makeoperatingdecisiors n the short termby knowing what creek supply will do until the next rainfall
event andin the long termby knowingwhen tobeginconsidemg supply alternatives including:

a) ShallowD! 5L 0 & 3 Ndmdired ihfliicddlof surface wateryvells
b) Deep wellsproducing water that does not require initial treatment

c) Athird intakethat would utilise the small water license Alberta Creektwo years of
testing has found no arsenias can happen in arsenical copper countbut getting it to
an existing treatment plant is not trivial

d) Amodularpeakshaving desalination plantin 2018 the municipality acquired the last
remaining available waterfront land in the community to hold in reserve for a plant site

e) Apipeline to the MVWD.

(7))
m
O
(s}
Q)¢
Q)¢
>
Q
(7))

The last two optionsvill produce expensive watefirst requiring] A2y a . I é Qa
brought under control, addressed next.

High onsumption

Since at least 2016 dkimg water onsumptionhasincreagd at about 11 percent a year, while the
spread between summer and winter consumptidiminishes

2 Currently led byAssociate Professor Dr. Steven Weijs, whose research interests idifiader Resources
Management, Mountain Hydrology, Catchment Hydrology, Flood Forecasting, Uncertainty, Information Theory and
Control of Water Systems, withlarger research question of how to use observations of complex water systems to
enable informed decisions about water resourées.
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2016- PRESENIIONS BAY CONSUMPTION (USAGE + LEAKAGE

800,000
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Municipalstaff believethat acceleratingeakageis caused by:

1 Deteriorating distribution system materialanging in age from 60 to 10 years

1 Piping movnga little more every year as the terragmeeps downhill

1 Aging privateside service linesiade of brittle polybutylene and soft coppén manycases
being damaged by growing tree roots.

Thelast explicit leak rate measuremewias performedn Mar. 2016and found to bevas124,600 GPD,
about 27% of consumption at the time. With simplifications to the water distribution network and
improved instrumentationa systenroutine (OLDeyOvernight Leak DetERminatiomasimplemented

in July 2023,subsequent to the coverage period of this repahiat will automatically shut off supply
between 2 and 4 arfas long asupplyis sufficient to refilboth maintanks within the nexttwo hours.
Outflows between 2 and 4 agan beconsidered to be leakage, particularly in winter mont¥tgen no
timed irrigationor swimming poofilling is expected.Flowmeters are not currently installed in the right
places, but a numerical technique can be used to deterr@akflows from tank level data.

Percapita consumption in Lions Bayeiceptionallyhighand increasing. In 2022 it was od&00 litres

per capita per daymore thanthree timesthe regional average ofO5K/capita/day (seeAPPENDIX:
REGIONAL CONSUMPTo@649):
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Year | Consumption K) | Census ppulation | K/capita/day
2016| 351,318000 1,334 722
2017 | 472,527000 1,334 970
2018 | 533,000000 1,334 1095
2019| 508,00Q000 1,334 1043
2020| 623,000000 1,334 1279
2021 | 612,00Q000 1,390 1206
2022 | 699,000000 1,390 1378

Since late 2022, the municipality has priméidfindingand addresimg public and privatéeaks. The

advent of online flowmeters in the new Upper Bayview and Mountain PRVs has already proved a useful
tool in detecting network leaksln 2023 and 2024 trial water meters will be installed at select users, and
clampon zone water meters will be installed to better localise leaka@atdoor Water Use Bylaw No

484, 2015estrictsresidential, commercial, and public water usksing low supply periods:

OutpooRrR WATER Use CONSERVATION LEVELS 1 TO 3

%’ﬁ?ﬁé U % e P %_@

BAY

RESIDENTIAL TREES, SHRUBS, BUILDINGS,
LAWNS FLOWERS & VEGETABLES CARS, BOATS
4.AM -9 AM*™
ONLY R
LEVEL Even Addresses: f—1
Mon
HAND WATERING
Wednesday
SOAKER HOSES NO
e Saturday DRIP IRRIGATION RESTRICTIONS
) Sewuit Odd Addresses: OR SPRINKLERS
UN 1- SEP 30°
E Tuesday NO
Thursday RESTRICTIONS
Sunday
SPRINKLERS AND
4 ”&"3 AM SOAKER HOSES
Only on E ONLY FOR HEALTH
Mondays AND SAFETY
5 PROHIBITED PURPOSES
0dd Addresses: OR TO PREPARE A
onlyon ONLY BY HAND SURFACE FOR
Tharsds USING A SPRING- PAINTING OR
2 LOADED NOZZLE, SIMILAR

CONTAINERS OR TREATMENT.
DRIP IRRIGATION.

LEVEL ®
©

PROHIBITED PROHIBITED PROHIBITED

* Unless a Notice is published by the Municipality that amends the period of Level 1or is replaced by
Level 2 or 3 as required.

** Newly planted lawns may be watered outside allowed times with a municipal permit displayed.

This document is an representation of the conditions within the Village of Lions Bay Outdoor Water Use Bylaw No. 484, 2015.
All persons making use of this document should be aware that the original bylaws takes precedence. Bylaws can be viewed on
the Village of Lions Bay website at www.lionsbay.ca.

Problematiadaw waterintakes
[ A 2 ¥y awatershédSade steepandunstable Access to the intakes Iy narrow gravel roads subject

to rock and tredall, and sfety protocols restrict access wheainfall parameters are exceedgasually
justwhendecreased flovor increased turbidityneedto be investigated.Large rocks (of over 0.5 m
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dimensions) move down the creeks during heavy raimfdinthe intake weirs.Mediumrocks (10; 50
cm)blockthe intake grats. Small rocks (10 cm) fill the settling chamberd.he watersheds are

heavily forested withalder,big-leaf maple and conifersallproducing copious leaves and needles which
build up on the screens, sometimes requiring cleaning twice a day.

A201719attempt to screen small soligwior to the settling buildingit the Magnesia weir was a

failuret despitea lastminute attempt to improve theoriginaldesign prior to installatiora so-called
GAYFAELOGNI GAZ2Y 3t SNEE LI .ddasSeoved) Aditd-GesighddNE G A A Iy A
upgrade to the exit profile of the Harvey weilows it to seHlclear blockages at the intake grate.

An clarifier/millpond systemmot requiring confineespace safe work protocql¢ghat willfloat off leaves

and needlesand drop outrockspostweir but pre-settling buildingjs at the concept stager the

Magnesia intake

Limited capital

No major watercapitalprojects were undertaken in 20222s a small community withlargely
residentialtax basel.ons Ba@ iafrastructure funding gaps growing While an Infrastructure Levyas
been collected sinc2019, capitakpendingstill requiresfederal and provincial grartelp. Keywater
infrastructure capital projectsdentified sincethe Y dzy’ A O A 200 7fInkrastutidre Master Plan
include:

9 1960sera cast iron watermains that are unable to provide the requisite fire flows in a
O2YYdzyAidie OfNAAAL DA GRpsBriviv RRshaBE/public
safety/communitywildfire-protection-planwasreleased in 2022)

1 1970sera asbestogement watermains situ&d incircuitousstreets with steep gradients
prone toslope creepwith significant washouéxpectedin the eventof abreak

1 Pressure reducing valfRV}tations that are nbcompliant with confineespace worker safety

requirements,and that have outlived twice the best practice replacement cyclEsree such

PRV stations were replaced at Mountain Drive, Upper Bayview Road, asgbgnicew Road) in

2021 and brought online in 2022

A lack ofiftration, whichwould cost$10-14 mil.in 2017dollarsto implementat two plants

Replacemenbf 1065meters of water main on Centre Road, Bayview Road, and Bayview Place,

the so-calledCUBB Projectonsisting ofL960s era cast iron pipe as well as the largest

remainingsection of ashestesementpipein the municipality

1 Replacement o795 meters of water main at Bayview Road from Stewart to Mountain, the so
called DWIP (Drainage & Wateain Infrastructure Project)unfortunatelyturned downin three
grantfundingapplications so far

= =

Control gstem improvements

After the close of 2022, seversystemenhancementhave beerimplemented

1 New processcontrol routines, OvernightLeakage Determination Routine (OLD&fR)Excessive
NTU Shutdown Routine (ENSuREsgussed elsewhere in this repprt

1 Pressure transducetsave beerinstalled intotal-flow pools just upstream of the Magsiaand
Harvey weirs to correlate th K S & (rad§ Euvvésed orderto provide direct measurement
of available water, particularly in times of tight supfdg opposed tohe previousmethod of
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totalising flowrates from periodagiven planwasii I {1 Ay 3 Ada ONBSvhiow Sy i A NB
provedinaccurate for Magnesi@reeksince the volume of the intake pipeline is greater than
the typicalvolumeof a fill cycle) Theseinstallationswill be connected to the system by cellular
modem or private radio mesh in late 2023
1 Operators tend todial in conservative (high) chlorine dosing to ensanlequatechlorine
residual throughout the distribution networkBut high chlorine causes negative customer
feedback especially close to the planttn 2023 and 2024nline remote chlorine metering will
be installed at the far ends of the distribution system, to provide faster warning of low chlorine
residuals to a procesntrol routinethat will usechlorine concentrations to control dosing
pumps, rather than staff settingn injection rateand watching the response manually

-0-
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APPENDIXCONTAMINATICRESPONFROTOCOL

Situation Notifying Agency Notification Time Frame
Agency Notified
E. colig positive sample VCH Labs VOLB & VCH Immediate

The Public Works Manager (or designate) and VCH will be notified immediately by the laboratory.
Anysubsequensamples from the same sampling station will be immediately examined by the laboratory.
OKf 2NAYS NBaARdzZa t y2GSR 2y (GKS 21 GSNJ hLISNI G§2NR:
lab analysigest results to determine if there is any localized loss of disinfectant residual.

Immediate collection of a repeat sample, where possible both upstream and downstream of the positive
sample location. VCH and the Public Works Manager (or designate) will liaise and determine the need fc
Water Advisory (BWA) to be issued. If détermined to be warranted, VCH will issue the BWA.

The laboratory will continue to test the subsequent samples. Once consecutive negative sample results i
returned, the Public Works Manager (or designate) will liaise again with VCH and determine whether the
can be lifted.

Total coliform >10/100 ml & low chlorine VOLB VCH Immediate
residual
Chemical contamination VOLB VCH Immediate

Chemical contaminas may include nitates and nitritessalts, pesticides, metatndtoxins. While the
municipalityrecognizes that timely detection of some chemical contaminants may not be possible, when i
detected,VCH will immediately be notified, and steps will commence to isolate the contaminated area. Tt
level of contamination will be determined through sampling and analysis, and public health risk factors wi
determined. If necessary aublic advisory will be issued and carried out by the Public Works Manager (or
designate) under the guidance of VCH. Once the contamination is remedied and consecutive negative s
results are returned from the laboratory, the Public Works Managedésignate) will aga liaise with VCH
and determine whether the public advisory can be lifted.

Turbidity events >5 NTU VOLB VCH Immediate
Turbidity in themunicipalitQ da GNBIF G SR 6 GSNJ aeadsSYy Aa Y2y Aid2NB
>1- 3 NTUare scrutinized, along with corresponding chlorine residual levels, and actively monitored. Any
sections of the water distribution system generating high turbidity results are-¢ieéttked and flushed if
required. Turbidity events in the raw source water affect tinicipali®a & 4§ SNJ G NS Y S)
performance of the primary UV treatment is diminished by increased turbidity due to absorbance and
reflection and a correspondingly low UV transmittance (UVT) rate. The UV system automaticalseintaenp
intensity to counter the lower UVT. Once the UVT drops below the minimum set point of 26.25nth&EtdV
reactors shut down and an alarm signal is sent via SCADA to municigall staff. Municipal staff will
immediately inform the Public Works Manager (or designate) and investigate the alarm at the plant.
During turbidity events in excess of 5 NTU, microbiological sampling and testing is increased at all sampl
locations; chlorine residual sampling and testing is likewise increasgédhemunicipalitycontacts VCHwhich
may issue a Boil Water Advisory.

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

Chlorine residuals in theunicipalinQ & G NBF GSR g G SN a2adSyY I NB Y2y)
the accepted minimum of 0.¥ 3 k tKe Water Operator will first flush the system to attempt to bring the
chlorine residual up to the minimum required. Should the chlorine residual continue to be below the mini
level, themunicipalitywill immediately commence increased monitoring of all chlorine residuals in the syst
including the storage tanks, and determine the root cause of the problem. Chlorine will be added manual
the storage reservoirs if necessary, and residuals checked frequently at all locations.
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The Public Works Manager (or designate) will contact VClehwiay issue a Boil Water Advisory if continuec
loss of residual is observed.

Loss of pressure due to high demand VOLB VCH Immediate

In the event of adverse pressure loss due to high demand, Municipal crews will adjust the system to isola
affected section, and then take measures to supplement pressure in the affected area. The Public Works
Manager (or designate) will immediatedgpnsult with VCH regarding further actions; all water quality
complaints from the public will be immediately and thoroughly investigated for potential contamination.

Water main breaks VOLB VCH Immediate

In the event of a water main break where chemical or microbiological contamination of the system is
suspected, Municipal crews will adjust the system to isolate the contaminated section from the rest of the
distribution system. The Public Works Managerdesignate) will immediately 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 downstretthe break if
possible and tested for the suspected contamination. The same procedures as notedcugddpositive
samples above will be implemented if required.

Lack of water due to drought or other caus¢ VOLB EMBC & VCH Information only; as drought
situation progresses
The flow rate of raw water entering the creek intakes to their respective water treatment plants is monitor
daily, during the water sampling and testing program. If the water flow entering either plant is compromis
Municipal crews ascertain the rootuse of the problem (i.e. whether the decrease is due to a blockage or
drought) and work to either repair (if blocked) and/or mitigate the impact on the system as a whole by
implementing conservation measures noted below
In the event of a lack of water due to low streamflow or other causes affecting supply (such as debris torr
lack of safe access to intakes,municipalitywide water use in excess of supply), an escalating conservatior
system is implemented to address the lack of water in the system. Conservation efforts commence June
Level 1 of themunicipalitfQa h dzii R2 2 NJ 2 tb iaciehide awarBnesd @viel 2 @itilized as required to
reduce the outdoor use of water in thaunicipality, combined wih extensive public notification (via electronic
notifications, printed media delivered to every home, and town hall meetings). The highest levels of restr
Level 3, is reserved for seriosspply shortages, and entails setting and enforcing no outdoor use at all.
When a lack of water continues despite conservation efforts, Municipal staff will liaise with EMBC, VCH, ¢
FLNRO for both information and a consolidated response to events as they unfold. Municipal staff will th:
arrange for water tankers to truck iropable water and use this method to fill one or both tanks to keep
potable water in the water system. Neighboring municipalities will also be informed in the event they can
assistance. Increased testing and monitoring of the water system is undartalconjunction with VCH, until
the system as a whole is once again restored.
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APPENDIRAW WATERWT, NTUHANDSAMPLED)

2022 UV transmittance (under 89% flagged), manrosasure NTU, rainfall
Harvey Magnesia
Date UVT (%) | NTU 24 hrain UVT (%) | NTU 24 hrain

(mm) (mm)
04 Jan 2022 93.8 0.26 6.25 97.6 0.33 N/A
05 Jan 2022 93.8 0.24 12.75 97.3 0.32 N/A
06 Jan 2022 94.2 0.31 6.75 97.5 0.25 N/A
07 Jan 2022 86.6 0.37 18.75 N/A N/A N/A
10 Jan 2022 90.2 0.49 0.00 96.4 0.27 N/A
11 Jan 2022 82.3 0.47 24.50 92.5 0.52 N/A
13 Jan 2022 86.3 1.65 50.00 87.0 1.45 N/A
14 Jan 2022 89.1 0.36 0.00 91.1 0.83 N/A
17 Jan 2022 90.6 0.22 0.00 94.5 0.34 N/A
18 Jan 2022 90.9 0.16 0.75 95.5 0.29 N/A
19 Jan 2022 91.1 0.20 2.25 95.5 0.23 N/A
20 Jan 2022 82.7 0.27 28.00 94.1 0.32 N/A
21 Jan 2022 90.8 0.23 0.75 93.4 0.28 N/A
24 Jan 2022 92.6 0.15 0.00 95.6 0.31 N/A
25 Jan 2022 92.0 0.17 0.00 95.5 0.46 N/A
26 Jan 2022 92.9 0.13 0.00 96.1 0.19 N/A
27 Jan 2022 93.5 0.14 0.00 96.6 0.34 N/A
28 Jan 2022 92.8 0.21 0.00 96.3 0.22 N/A
31 Jan 2022 88.2 0.18 23.50 93.6 0.26 N/A
01 Feb 2022 90.5 0.17 0.00 95.0 0.20 N/A
02 Feb 2022 91.0 0.19 0.00 95.5 0.18 N/A
03 Feb 2022 92.5 0.22 1.50 96.0 0.31 N/A
04 Feb 2022 92.2 0.14 4.50 95.8 0.20 N/A
07 Feb 2022 91.4 0.14 0.50 95.3 0.36 N/A
08 Feb 2022 90.3 0.12 0.00 94.8 0.23 N/A
09 Feb 2022 91.3 0.13 6.00 95.1 0.21 N/A
10 Feb 2022 90.6 0.13 0.00 95.2 0.16 N/A
11 Feb 2022 91.3 0.17 0.25 95.4 0.21 N/A
14 Feb 2022 91.9 0.23 0.25 96.3 0.16 N/A
15 Feb 2022 91.2 0.22 3.75 95.7 0.20 N/A
16 Feb 2022 92.5 0.17 0.00 96.2 0.25 N/A
17 Feb 2022 92.3 0.38 0.00 95.2 0.20 N/A
18 Feb 2022 92.6 0.13 0.00 96.5 0.21 N/A
22 Feb 2022 92.9 0.15 0.00 96.8 0.19 N/A
23 Feb 2022 93.8 0.15 0.00 96.8 0.23 N/A
24 Feb 2022 93.8 0.15 0.00 97.0 0.21 N/A
25 Feb 2022 94.4 0.16 0.00 97.3 0.21 N/A
28 Feb 2022 83.5 0.30 37.25 93.4 0.42 N/A
01 Mar 2022 86.8 0.25 6.00 92.3 0.24 N/A
02 Mar 2022 87.0 0.20 14.50 93.2 0.21 N/A
03 Mar 2022 88.4 0.25 11.00 93.6 0.18 N/A
04 Mar 2022 88.7 0.16 2.75 93.2 0.17 N/A
07 Mar 2022 92.0 0.15 0.00 95.3 0.17 N/A
08 Mar 2022 92.6 0.36 0.00 96.2 0.16 N/A
09 Mar 2022 93.0 0.13 0.00 95.7 0.45 N/A
10 Mar 2022 93.6 0.15 0.00 96.4 0.14 N/A
11 Mar 2022 93.8 0.20 0.00 96.8 0.15 N/A
14 Mar 2022 83.6 0.25 13.00 96.2 0.39 N/A
15 Mar 2022 81.3 0.30 39.75 93.9 0.40 N/A

Village of Lions B&3022AnnualDrinking Water QualitjReport p.38



2022 UV transmittance (under 89% flagged), manoaasure NTU, rainfall
Harvey Magnesia
Date UVT (%) | NTU 24 hrain UVT (%) | NTU 24 hrain
(mm) (mm)
16 Mar 2022 88.5 0.19 2.25 94.6 0.21 N/A
17 Mar 2022 90.0 0.33 2.00 94.9 0.17 N/A
18 Mar 2022 89.3 0.15 12.00 95.3 0.17 N/A
21 Mar 2022 86.8 0.15 13.00 95.2 0.16 N/A
22 Mar 2022 88.7 0.25 5.00 95.2 0.16 N/A
23 Mar 2022 87.0 0.36 3.25 94.9 0.31 N/A
24 Mar 2022 89.8 0.34 7.25 91.3 0.30 N/A
25 Mar 2022 91.4 0.22 0.00 91.2 0.25 N/A
28 Mar 2022 88.2 0.21 7.25 94.1 0.26 N/A
29 Mar 2022 90.1 0.33 4.00 92.5 0.23 N/A
30 Mar 2022 88.4 0.41 6.25 92.7 0.41 N/A
31 Mar 2022 90.3 0.25 0.25 93.9 0.35 N/A
01 Apr 2022 91.2 0.16 0.00 94.5 0.17 N/A
04 Apr 2022 81.3 0.24 54.50 93.6 0.40 N/A
05 Apr 2022 88.1 0.24 10.00 92.6 0.21 N/A
06 Apr 2022 89.6 0.17 0.25 94.5 0.26 N/A
07 Apr2022 91.0 0.14 0.00 94.9 0.26 N/A
08 Apr 2022 86.8 0.23 8.75 94.2 0.18 N/A
11 Apr 2022 92.3 0.14 2.25 95.1 0.23 N/A
12 Apr 2022 92.3 0.14 1.25 95.6 0.36 N/A
13 Apr 2022 92.7 0.24 16.00 95.8 0.25 N/A
14 Apr 2022 92.8 0.21 0.00 96.0 0.17 N/A
18 Apr2022 91.2 0.16 13.00 94.8 0.14 N/A
19 Apr 2022 84.6 0.24 55.75 89.1 0.35 N/A
20 Apr 2022 89.6 0.21 0.00 95.0 0.23 N/A
21 Apr 2022 85.8 0.26 18.50 93.4 0.24 N/A
22 Apr 2022 86.4 0.17 16.25 93.5 0.23 N/A
25 Apr 2022 85.9 0.30 11.50 94.6 0.21 N/A
26 Apr 2022 88.7 0.33 2.25 94.3 0.18 N/A
27 Apr 2022 90.4 0.32 1.25 94.7 0.16 N/A
28 Apr 2022 91.1 0.15 2.25 95.1 0.32 N/A
29 Apr 2022 91.6 0.21 0.00 95.5 0.36 N/A
02 May 2022 89.0 0.17 0.50 94.5 0.29 N/A
03 May 2022 89.5 0.25 0.50 94.1 0.23 N/A
04 May 2022 88.9 0.21 12.25 93.2 0.28 N/A
05 May 2022 88.6 0.22 6.50 93.6 0.21 N/A
06 May 2022 87.9 0.22 11.25 92.8 0.33 N/A
09 May 2022 90.9 0.17 0.00 94.3 0.18 N/A
10 May 2022 91.1 0.31 1.75 94.7 0.23 N/A
11 May 2022 91.1 0.21 2.25 95.1 0.43 N/A
12 May 2022 85.2 0.31 15.75 94.0 0.26 N/A
13 May 2022 86.5 0.28 47.50 91.6 0.26 N/A
16 May 2022 87.4 0.40 15.00 90.3 0.63 16.50
17 May 2022 90.1 0.22 0.50 91.5 0.39 0.75
18 May 2022 84.1 0.30 16.00 92.0 0.29 12.75
19 May 2022 90.0 0.36 1.00 93.6 0.22 0.25
20 May 2022 91.0 0.39 0.00 94.1 0.34 0.34
24 May 2022 90.0 0.24 0.00 93.2 0.27 0.27
25 May 2022 88.9 0.24 3.50 92.9 0.40 4.00
26 May 2022 89.7 0.27 0.25 92.4 0.31 0.00
27 May 2022 82.3 0.96 21.00 86.6 2.04 24.50
30 May 2022 89.5 0.31 2.25 93.2 0.36 2.75
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2022 UV transmittance (under 89% flagged), manoaasure NTU, rainfall
Harvey Magnesia
Date UVT (%) | NTU 24 hrain UVT (%) | NTU 24 hrain
(mm) (mm)
31 May 2022 90.2 0.29 2.75 93.5 0.27 2.00
01 Jun 2022 89.5 0.26 0.00 91.6 0.37 0.00
02 Jun 2022 90.3 0.25 0.00 92.2 0.45 0.00
03 Jun 2022 89.7 0.28 3.50 91.8 0.48 5.75
06 Jun 2022 89.5 0.64 5.25 85.3 3.28 1.50
07 Jun 2022 90.6 0.44 0.00 93.0 0.75 0.00
08 Jun 2022 90.1 0.31 2.00 93.5 0.73 2.25
09 Jun 2022 91.3 0.48 0.75 92.7 0.57 1.00
10 Jun 2022 88.7 0.48 29.50 88.9 1.89 41.75
13 Jun 2022 91.7 0.29 3.25 94.1 0.61 1.00
14 Jun 2022 91.0 0.24 0.00 94.0 0.53 0.25
15 Jun 2022 91.5 0.30 0.00 94.5 0.42 0.00
16 Jun 2022 90.9 0.52 7.50 94.0 0.56 8.00
17 Jun 2022 91.5 0.32 2.00 93.7 0.50 2.50
20 Jun 2022 91.7 0.28 0.50 93.8 0.50 0.50
21 Jun 2022 92.1 0.26 0.00 93.7 0.31 0.00
22 Jun 2022 91.2 0.23 4.00 92.0 0.58 5.00
23 Jun2022 91.7 0.23 0.75 92.4 0.45 0.00
24 Jun 2022 91.3 0.21 0.00 93.8 0.27 0.00
27 Jun 2022 92.3 0.22 0.00 92.2 0.49 0.00
28 Jun 2022 92.7 0.32 0.00 92.7 0.62 0.00
29 Jun 2022 92.9 0.44 0.50 94.1 0.61 0.50
30 Jun 2022 93.6 0.24 0.00 94.1 1.34 0.00
04 Jul 2022 92.8 0.24 10.75 93.9 0.33 12.25
05 Jul 2022 93.1 0.27 1.00 94.2 0.28 0.50
06 Jul 2022 93.0 0.22 3.00 93.8 0.29 2.75
07 Jul 2022 92.8 0.20 2.75 92.2 0.79 2.50
08 Jul 2022 93.2 0.27 1.00 92.9 0.35 1.50
11 Jul 2022 93.8 0.26 0.00 94.5 0.46 0.00
12 Jul 2022 94.0 0.32 0.00 92.1 0.34 0.00
13 Jul 2022 94.5 0.36 0.00 94.9 0.42 0.00
14 Jul 2022 94.5 0.30 0.00 94.9 0.32 0.00
15 Jul 2022 94.1 0.28 0.00 94.6 0.35 0.00
18 Jul 2022 94.6 0.30 1.75 95.3 0.27 2.50
19 Jul 2022 94.0 0.30 0.00 95.2 0.41 0.25
20 Jul 2022 94.5 0.28 0.00 94.9 0.28 0.28
21 Jul 2022 94.3 0.40 0.00 95.5 0.45 0.00
22 Jul 2022 94.7 0.47 0.00 95.0 0.57 0.00
25 Jul 2022 94.4 0.26 0.00 94.9 0.28 0.00
26 Jul 2022 94.8 0.28 0.00 95.1 0.33 0.00
27 Jul 2022 94.8 0.32 0.00 95.4 0.26 0.00
28 Jul 2022 94.4 0.46 0.00 94.6 0.31 0.00
29 Jul 2022 94.2 0.31 0.00 94.9 0.25 0.00
02 Aug 2022 94.7 0.29 0.00 94.9 0.27 0.00
03 Aug 2022 95.2 0.26 0.00 95.3 0.24 0.00
04 Aug 2022 91.6 0.37 0.00 93.8 0.24 0.00
05 Aug 2022 93.9 0.21 0.25 95.6 0.20 0.25
08 Aug 2022 95.1 0.20 0.00 96.0 0.28 0.00
09 Aug 2022 95.3 0.37 0.00 96.4 0.39 0.00
10 Aug 2022 94.3 0.31 0.00 95.4 0.21 0.00
11 Aug 2022 94.8 0.32 0.00 96.2 0.30 0.25
12 Aug 2022 95.0 0.40 0.00 95.9 0.21 0.00

Village of Lions B&3022AnnualDrinking Water QualitjReport p40



2022 UV transmittance (under 89% flagged), manoaasure NTU, rainfall
Harvey Magnesia
Date UVT (%) | NTU 24 hrain UVT (%) | NTU 24 hrain
(mm) (mm)
15 Aug 2022 95.1 0.25 0.00 96.4 0.22 0.00
16 Aug 2022 95.1 0.27 0.00 96.2 0.26 0.00
17 Aug 2022 94.5 0.30 0.00 95.9 0.24 0.00
18 Aug 2022 94.7 0.29 0.00 95.9 0.37 0.00
19 Aug 2022 93.8 0.16 0.00 94.5 0.18 0.00
22 Aug 2022 94.1 0.16 0.00 94.7 0.26 0.00
23 Aug 2022 94.2 0.26 0.00 95.4 0.24 0.00
24 Aug 2022 95.3 0.39 0.00 96.3 0.33 0.00
25 Aug 2022 95.2 0.33 0.00 96.4 0.24 0.00
26 Aug 2022 95.5 0.69 0.00 96.4 0.30 0.00
29 Aug 2022 96.1 0.22 0.00 96.8 0.20 0.00
30 Aug 2022 95.0 0.29 0.00 94.9 0.30 0.00
31 Aug2022 95.5 0.45 0.00 96.6 0.51 0.00
01 Sep 2022 95.3 0.26 0.00 96.3 0.23 0.00
02 Sep 2022 95.8 0.21 0.00 96.2 0.22 0.00
06 Sep 2022 94.9 0.27 0.00 95.6 0.26 0.00
07 Sep 2022 95.8 0.17 0.00 96.7 0.20 0.00
08 Sep 2022 96.2 0.36 0.00 97.2 0.39 0.00
09 Sep 2022 95.4 0.21 0.00 96.5 0.31 0.00
12 Sep 2022 96.1 0.25 0.00 97.0 0.18 0.00
13 Sep 2022 95.8 0.24 0.00 96.9 0.38 0.00
14 Sep 2022 95.1 0.57 0.00 96.1 0.21 0.00
15 Sep 2022 95.9 0.39 0.00 96.9 0.34 0.00
16 Sep 2022 94.3 0.16 7.00 95.6 0.22 8.75
20 Sep 2022 96.6 0.21 0.00 97.0 0.15 0.00
21 Sep 2022 97.0 0.20 0.00 96.3 1.54 0.00
22 Sep 2022 97.2 0.41 0.00 97.8 0.22 0.00
23 Sep 2022 96.1 0.21 0.00 97.2 0.30 0.00
26 Sep 2022 95.5 0.28 0.00 96.6 0.22 0.00
27 Sep 2022 96.4 0.33 0.00 97.1 0.27 0.00
28 Sep 2022 96.1 0.32 0.00 96.9 0.28 0.00
29 Sep 2022 94.6 0.52 0.50 96.2 0.37 1.50
03 Oct 2022 94.3 0.28 0.00 95.1 0.22 0.00
04 Oct 2022 94.8 0.39 0.00 96.0 0.26 0.00
05 Oct 2022 95.8 0.36 0.00 96.4 0.34 0.00
06 Oct 2022 96.2 0.35 0.00 96.5 0.38 0.00
07 Oct 2022 95.8 0.46 0.00 96.8 0.32 0.00
11 Oct 2022 95.7 0.26 0.00 96.8 0.22 0.00
12 Oct 2022 96.1 0.36 0.00 97.1 0.35 0.00
13 Oct 2022 96.5 0.28 0.00 97.3 0.23 0.00
14 Oct 2022 96.6 0.21 0.00 97.1 0.26 0.00
17 Oct 2022 95.7 0.26 0.00 96.6 0.21 0.00
18 Oct 2022 96.1 0.44 0.00 95.5 1.54 0.00
19 Oct 2022 96.7 0.21 0.00 97.6 0.23 0.00
20 Oct 2022 95.6 0.26 0.00 96.4 0.30 0.00
21 Oct 2022 95.6 0.25 0.00 96.4 0.30 0.00
24 Oct 2022 84.8 0.35 15.50 93.4 0.35 15.50
25 Oct 2022 91.1 0.51 3.25 92.8 0.57 2.25
26 Oct 2022 85.6 0.52 38.75 93.1 0.57 29.50
27 Oct 2022 88.8 0.35 4.50 95.2 0.31 5.25
28 Oct 2022 91.1 0.95 29.75 91.5 0.56 33.75
31 Oct 2022 89.5 0.87 44.75 91.3 0.82 41.75
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2022 UV transmittance (under 89% flagged), manoaasure NTU, rainfall
Harvey Magnesia
Date UVT (%) | NTU 24 hrain UVT (%) | NTU 24 hrain
(mm) (mm)

01 Nov 2022 92.2 0.68 2.25 93.1 1.17 2.25
02Nov 2022 93.5 0.31 0.00 95.2 0.64 0.00
03 Nov 2022 94.1 0.28 0.00 95.7 0.53 0.00
04 Nov 2022 81.1 0.47 25.25 92.0 0.30 29.25
07 Nov 2022 92.0 0.34 20.75 95.2 0.32 17.75
08 Nov 2022 92.9 0.41 3.50 95.8 0.58 0.00
09 Nov 2022 93.5 0.31 1.00 96.3 0.38 1.25
10 Nov 2022 93.2 0.34 N/A 95.7 0.26 N/A
14 Nov 2022 93.0 0.39 0.00 96.1 0.54 0.00
15 Nov 2022 91.9 0.36 0.00 96.3 0.23 0.00
16 Nov 2022 92.7 0.25 0.00 95.9 0.30 0.00
17 Nov 2022 92.6 0.32 0.00 96.4 0.25 0.00
18 Nov 2022 93.5 0.31 0.00 93.5 0.51 0.00
21 Nov 2022 93.7 0.38 0.00 96.2 0.51 0.00
22 Nov 2022 93.7 0.46 0.75 96.4 0.27 1.25
23 Nov 2022 88.5 0.33 8.75 94.2 0.33 0.33
24 Nov 2022 90.1 0.36 0.00 94.6 0.32 0.32
25 Nov 2022 82.9 0.38 12.00 91.7 0.26 0.26
28 Nov 2022 92.0 0.54 0.50 94.4 0.64 0.50
29 Nov 2022 93.4 0.57 0.00 95.9 0.72 0.72
30 Nov 2022 93.2 0.27 15.50 95.2 0.23 N/A
01 Dec 2022 93.9 0.32 5.75 96.4 0.26 1.25
02 Dec 2022 94.1 0.61 0.00 96.6 0.23 0.00
05 Dec 2022 94.9 0.24 0.00 97.2 0.47 0.25
06 Dec 2022 94.1 0.48 0.00 96.9 0.38 0.38
07 Dec 2022 95.2 0.56 0.00 96.7 0.30 5.25
08 Dec 2022 85.5 0.72 22.00 94.3 0.36 19.75
09 Dec 2022 89.8 0.37 0.25 95.1 0.34 0.75
12 Dec 2022 89.1 0.40 0.00 95.3 0.23 0.00
13 Dec 2022 90.9 0.46 0.00 96.2 0.43 0.00
14 De2022 92.1 0.36 0.25 96.2 0.44 0.75
15 Dec 2022 92.1 0.37 0.00 92.3 0.36 0.00
16 Dec 2022 92.9 0.65 0.00 96.6 0.37 0.00
19 Dec 2022 94.0 0.55 0.00 97.1 0.36 0.00
20 Dec 2022 94.0 0.48 0.00 97.4 0.27 0.00
21 Dec 2022 94.2 0.24 1.50 96.2 0.16 0.00
22Dec 2022 94.0 0.36 0.00 96.5 0.32 0.00
26 Dec 2022 82.4 1.74 111.00 N/A N/A 79.00
28 Dec 2022 88.5 0.60 60.50 87.0 3.44 53.00
29 Dec 2022 89.6 0.59 6.00 91.8 1.34 3.50
30 Dec 2022 84.0 0.96 34.50 91.6 0.83 23.00

MIN 81.1 0.1 85.3 0.1

MAX 97.2 1.7 97.8 34

MED 93.2 0.3 95.1 0.3

AVG 91.7 0.3 94.7 0.4
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APPENDIAXREATED WATHRIRBIDITCHLORINE RESIDUAL

HARVEYPLANT MAGNESIRLANT

HAR/EYTANK PRV3 STORE/CAFE LIONS BAY AVE.] KELVIN GROVE | MAGIESIATANK PRVS BRUNSWICK B.
2022 |1 bty R e(;ibdu o| Turbidy | o eggu g | Turbidy | o egsu g | Turbidity | o egzu 4 | Turbidiey | o egsu g | Turbidity | o egsu g | Turbidity | o egzu g | Turbidity | o egsu a

NTU img / NU mg/ 1 NTU mg/ 1 NTU mg/ 1 NU mg/ 1 NTU mg/ 1 NU mg/ 1 NU mg/ 1
04Jan| 0.38 | 0.94 0.29 0.87 0.53 0.86 0.21 0.75 0.26 0.81 0.33 0.71 0.27 0.84 0.36 0.73
05Jan| 0.33 | 0.93 0.26 0.93 0.26 0.71 0.21 0.79 0.21 0.88 0.30 0.83 0.32 0.90 0.28 0.78
06Jan| 0.85 0.95 0.24 0.93 0.40 0.71 0.27 0.83 0.19 0.81 0.29 0.69 0.20 0.87 0.36 0.80
07Jan| 049 | 085 0.28 0.83 0.29 0.71 0.18 0.81 0.26 0.76 N/A N/A 0.26 0.83 0.31 0.75
10Jan| 0.79 0.91 0.28 0.90 0.33 0.70 0.29 0.74 0.25 0.87 0.32 0.65 0.24 0.93 0.23 0.65
11Jan| 0.38 0.82 0.41 0.81 0.55 0.60 0.66 0.75 0.30 0.76 0.53 0.64 0.32 0.74 0.22 0.69
13Jan| 0.57 0.93 0.57 0.95 0.50 0.64 0.36 0.63 0.47 0.42 0.58 0.55 0.50 0.78 0.37 0.55
14 Jan| 0.44 1.02 0.43 1.00 0.39 0.81 0.53 0.65 0.45 0.58 0.54 0.46 0.33 0.91 0.28 0.58
17Jan| 0.71 0.94 0.33 0.88 0.27 0.74 0.21 0.94 0.38 0.73 0.47 0.58 0.18 0.87 0.18 0.70
18 Jan| 0.40 0.89 0.20 0.84 0.19 0.67 0.15 0.71 0.17 0.70 0.37 0.57 0.37 0.81 0.17 0.65
19Jan| 0.37 0.93 0.20 0.88 0.29 0.67 0.44 0.69 0.16 0.62 0.36 0.51 0.16 0.79 0.16 0.66
20Jan| 0.23 0.84 0.18 0.82 0.22 0.65 0.26 0.66 0.38 0.55 0.37 0.49 0.30 0.81 0.18 0.64
21Jan| 0.23 0.88 0.20 0.81 0.21 0.60 0.14 0.64 0.14 0.49 0.33 0.48 0.17 0.68 0.18 0.63
24 Jan| 0.25 0.90 0.17 0.83 0.35 0.66 0.14 0.67 0.14 0.27 0.28 0.38 0.15 0.64 0.18 0.67
25Jan| 0.16 0.92 0.17 0.84 0.20 0.63 0.14 0.63 0.14 0.59 0.28 0.65 0.18 0.82 0.29 0.64
26 Jan| 0.17 0.91 0.27 0.89 0.18 0.59 0.16 0.77 0.31 0.62 0.21 0.58 0.14 0.81 0.16 0.63
27 Jan| 0.17 0.91 0.16 0.85 0.24 0.69 0.17 0.67 0.21 0.52 0.22 0.57 0.24 0.83 0.69 0.67
28Jan| 0.19 0.87 0.18 0.84 0.17 0.66 0.17 0.69 0.12 0.74 0.25 0.94 0.30 0.84 0.42 0.64
31Jan| 0.21 0.88 0.54 0.78 0.31 0.65 0.15 0.85 0.13 0.55 0.20 0.83 0.14 0.77 0.13 0.71
01 Feb| 0.19 0.92 0.15 0.89 0.23 0.66 0.13 0.62 0.15 0.68 0.50 0.82 0.14 0.87 0.24 0.56
02 Feb| 0.22 0.90 0.15 0.85 0.15 0.71 0.14 0.59 0.27 0.74 0.33 0.79 0.15 0.83 0.14 0.79
03 Feb| 0.20 0.92 0.14 0.89 0.19 0.69 0.13 0.62 0.12 0.66 0.19 0.75 0.13 0.83 0.17 0.64
04 Feb| 0.19 0.89 0.14 0.89 0.19 0.73 0.22 0.82 0.30 0.67 0.22 0.75 0.30 0.85 0.13 0.67
07 Feb| 0.20 0.93 0.37 0.88 0.19 0.74 0.11 0.67 0.11 0.49 0.16 0.74 0.37 0.86 0.16 0.75
08 Feb| 0.17 0.90 0.18 0.86 0.42 0.70 0.38 0.71 0.13 0.62 0.16 0.74 0.11 0.84 0.13 0.66
09 Feb| 0.25 0.91 0.15 0.89 0.24 0.74 0.11 0.67 0.28 0.52 0.17 0.70 0.45 0.84 0.15 0.67
10 Feb| 0.27 0.93 0.22 0.90 0.19 0.77 0.14 0.67 0.23 0.62 0.20 0.70 0.37 0.86 0.15 0.66
11Feb| 0.15 | 093 0.27 0.91 0.23 0.71 0.15 0.70 0.20 0.62 0.15 0.71 0.11 0.89 0.14 0.70
14 Feb| 0.19 0.90 0.22 0.88 0.16 0.67 0.18 0.71 0.12 0.55 0.16 0.74 0.34 0.85 0.26 0.71
15Feb| 0.20 0.89 0.28 0.87 0.18 0.86 0.14 0.67 0.11 0.65 0.15 0.74 0.19 0.81 0.17 0.67
16 Feb| 0.18 0.89 0.14 0.86 0.16 0.74 0.24 0.64 0.26 0.49 0.14 0.67 0.13 0.79 0.14 0.63
17 Feb| 0.15 0.88 0.15 0.88 0.25 0.75 0.31 0.64 0.14 0.58 0.19 0.69 0.12 0.83 0.38 0.69
18 Feb| 0.18 0.90 0.23 0.89 0.23 0.73 0.13 0.68 0.18 0.51 0.14 0.69 0.12 0.83 0.14 0.69
22 Feb| 0.14 0.93 0.22 0.94 0.25 0.73 0.11 0.78 0.40 0.31 0.15 0.68 0.12 0.92 0.11 0.74
23 Feb| 0.16 0.90 0.19 0.88 0.22 0.71 0.15 0.91 0.31 0.73 0.28 0.70 0.12 0.89 0.13 0.76
24 Feb| 0.14 0.92 0.16 0.85 0.20 0.76 0.13 0.75 0.14 0.65 0.15 0.69 0.17 0.81 0.21 0.72
25Feb| 0.13 0.89 0.15 0.88 0.26 0.67 0.17 0.78 0.13 0.66 0.17 0.76 0.26 0.86 0.17 0.71
28 Feb| 0.35 0.90 0.34 0.91 0.35 0.57 0.23 0.78 0.16 0.56 0.21 0.67 0.28 0.81 0.18 0.75
01 Mar| 0.38 0.89 0.26 0.87 0.28 0.73 0.23 0.55 0.30 0.40 0.17 0.64 0.22 0.87 0.28 0.51
02 Mar| 0.24 0.92 0.28 0.87 0.31 0.69 0.28 0.52 0.36 0.45 0.28 0.62 0.29 0.83 0.23 0.66




HARVEYPLANT MAGNESIRLANT

HAR/EYTANK PRV3 STORE/CAFE LIONS BAY AVE. KELVIN GROVE MAGNESIATANK PRVG BRUNSWICK B.
2022 Turbidi Cb s Ck - Ck . Cb . Cb . Cb . Ck . Ck

urbidity Residua Turbidity Residual Turbidity Residual Turbidity Residual Turbidity Residudl Turbidity Residudl Turbidity Residual Turbidity Residudl

N limg / N mg/ 1 NU mg/ 1 NTU mg/ 1 NU mg/ 1 NTU mg/ 1 NU mg/ 1 NU mg/ 1
03 Mar| 0.21 0.93 0.22 0.87 0.22 0.71 0.28 0.56 0.20 0.53 0.26 0.61 0.39 0.83 0.24 0.61
04 Mar| 0.24 0.94 0.23 0.93 0.26 0.68 0.23 0.60 0.22 0.58 0.23 0.58 0.16 0.82 0.18 0.61
07 Mar| 0.20 0.94 0.18 0.92 0.25 0.74 0.22 0.69 0.16 0.48 0.16 0.82 0.18 0.90 0.21 0.74
08 Mar| 0.17 0.95 0.62 0.92 0.21 0.78 0.13 0.73 0.14 0.63 0.20 0.85 0.21 0.74 0.14 0.76
09 Mar| 0.20 0.89 0.80 0.73 0.33 0.77 0.62 0.79 0.15 0.68 0.27 1.08 0.19 0.86 0.19 0.71
10 Mar| 0.24 0.96 0.22 0.95 0.34 0.84 0.33 1.04 0.19 0.95 0.25 0.92 0.25 0.95 0.42 0.83
11 Mar| 0.19 0.90 0.15 0.88 0.37 0.73 0.20 0.93 0.28 0.83 0.61 0.80 0.13 0.86 0.21 0.87
14 Mar| 0.23 0.89 0.31 0.84 0.19 0.68 0.14 0.73 0.13 0.65 0.22 0.65 0.17 0.82 0.13 0.72
15 Mar| 0.24 0.97 0.26 0.87 0.25 0.68 0.22 0.66 0.40 0.65 0.21 0.54 0.21 0.79 0.16 0.69
16 Mar| 0.25 0.88 0.24 0.81 0.27 0.63 0.15 0.57 0.20 0.55 0.25 0.53 0.24 0.78 0.52 0.55
17 Mar| 0.24 0.91 0.27 0.85 0.25 0.64 0.19 0.53 0.40 0.39 0.21 0.54 0.37 0.78 0.18 0.54
18 Mar| 0.17 0.91 0.16 0.93 0.18 0.67 0.16 0.55 0.19 0.53 0.22 0.56 0.17 0.82 0.16 0.56
21 Mar| 0.27 0.91 0.24 0.86 0.21 0.67 0.15 0.57 0.14 0.26 0.21 0.59 0.23 0.82 0.15 0.50
22 Mar| 0.20 0.91 0.17 0.87 0.20 0.63 0.14 0.53 0.17 0.41 0.26 0.57 0.29 0.82 0.14 0.64
23 Mar| 0.19 0.87 0.22 0.84 0.20 0.65 0.26 0.64 0.14 0.42 0.18 0.55 0.15 0.80 0.25 0.63
24 Mar| 0.32 0.90 0.40 0.84 0.29 0.55 0.53 0.59 0.28 0.39 0.22 0.56 0.29 0.75 0.17 0.58
25 Mar| 0.28 0.98 0.27 0.94 0.23 0.71 0.16 0.53 0.17 0.42 0.25 0.54 0.17 0.83 0.16 0.42
28 Mar| 0.24 0.90 0.35 0.84 0.29 0.72 0.16 0.87 0.24 0.22 0.24 0.57 0.17 0.80 0.22 0.38
29 Mar| 0.25 0.93 0.31 0.86 0.20 0.75 0.15 0.55 0.19 0.54 0.20 0.48 0.17 0.83 0.32 0.38
30 Mar| 0.20 0.89 0.21 0.94 0.18 0.73 0.14 0.59 0.21 0.53 0.30 0.48 0.23 0.85 0.16 0.34
31 Mar| 0.32 0.86 0.26 0.82 0.24 0.60 0.16 0.57 0.26 0.53 0.22 0.48 0.34 0.77 0.17 0.31
01 Apr| 0.29 0.92 0.19 0.87 0.24 0.66 0.23 0.55 0.15 0.48 0.19 0.54 0.14 0.81 0.15 0.35
04 Apr| 0.47 0.83 0.33 0.75 0.21 0.62 0.14 0.65 0.29 0.20 0.24 0.48 0.19 0.78 0.26 0.26
05 Apr| 0.34 0.94 0.23 0.87 0.28 0.67 0.15 0.64 0.16 0.45 0.25 0.45 0.28 0.82 0.23 0.28
06 Apr| 0.20 0.89 0.26 0.89 0.21 0.57 0.20 0.49 0.32 0.37 0.17 0.41 0.16 0.78 0.25 0.40
07 Apr| 0.56 0.90 0.20 0.87 0.41 0.58 0.26 0.56 0.16 0.44 0.21 0.65 0.16 0.84 0.30 0.25
08 Apr| 0.23 0.87 0.20 0.82 0.19 0.64 0.21 0.58 0.15 0.54 0.20 0.69 0.15 0.81 0.62 0.28
11 Apr| 0.24 0.90 0.21 0.85 0.27 0.71 0.17 0.73 0.17 0.26 0.18 0.63 0.23 0.90 0.23 0.69
12 Apr| 0.18 0.88 0.14 0.85 0.28 0.71 0.13 0.69 0.28 0.48 0.25 0.64 0.17 0.81 0.14 0.66
13 Apr| 0.17 0.94 0.17 0.90 0.21 0.66 0.15 0.60 0.16 0.50 0.18 0.59 0.18 0.84 0.31 0.65
14 Apr| 0.19 0.94 0.17 0.91 0.46 0.76 0.20 0.64 0.16 0.78 0.23 0.59 0.19 0.88 0.14 0.68
18 Apr| 0.19 0.94 0.17 0.92 N/A N/A 0.19 0.89 0.18 0.56 0.19 0.61 0.12 0.83 0.14 0.71
19 Apr| 0.38 0.96 0.27 0.87 0.30 0.66 0.14 0.70 0.15 0.39 0.21 0.60 0.17 0.78 0.25 0.68
20 Apr| 0.30 1.01 0.25 0.91 0.31 0.74 0.13 0.70 0.16 0.50 0.22 0.56 0.14 0.91 0.30 0.68
21 Apr| 0.19 0.84 0.26 0.82 0.18 0.68 0.19 0.58 0.18 0.50 0.18 0.54 0.29 0.79 0.14 0.65
22 Apr| 0.23 0.95 0.18 0.88 0.17 0.64 0.14 0.61 0.14 0.46 0.19 0.52 0.25 0.85 0.34 0.59
25 Apr| 0.23 0.88 0.27 0.82 0.20 0.68 0.17 0.60 0.19 0.70 0.19 0.50 0.13 0.83 0.13 0.65
26 Apr| 0.22 0.98 0.21 0.90 0.24 0.72 0.15 0.59 0.16 0.60 0.18 0.49 0.17 0.92 0.23 0.67
27 Apr| 0.27 0.87 0.16 0.81 0.45 0.74 0.19 0.55 0.17 0.51 0.25 0.55 0.15 0.78 0.17 0.56
28 Apr| 0.19 0.93 0.23 0.86 0.18 0.69 0.17 0.56 0.38 0.43 0.21 0.50 0.30 0.81 0.23 0.61
29 Apr| 0.23 0.91 0.20 0.92 0.25 0.68 0.14 0.55 0.15 0.42 0.17 0.56 0.14 0.84 0.18 0.60
02 May| 0.27 0.93 0.29 0.88 0.35 0.71 0.15 0.61 0.29 0.74 0.22 0.50 0.17 0.84 0.29 0.56
03 May| 0.25 0.90 0.22 0.82 0.24 0.67 0.26 0.58 0.16 0.57 0.49 0.52 0.28 0.79 0.16 0.64
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HARVEYPLANT MAGNESIRLANT
HAR/EYTANK PRV3 STORE/CAFE LIONS BAY AVE. KELVIN GROVE MAGNESIATANK PRVS BRUNSWICK B.
2022 uebidity | - CE | Turbidity Cl Turbidity Clt Turbidity Ct Turbidity Ct Turbidity Ct Turbidity Ct Turbidity Ct

NTU Y| Residua NTU Residual NTU Residual NTU Residual NTU Residual NTU Residual NTU Residual NTU Residual

IImg / mg /| mg /| mg /| mg /| mg /| mg /| mg/ |
04 May| 0.22 0.92 0.20 0.85 0.20 0.69 0.28 0.58 0.30 0.48 0.30 0.88 0.17 0.79 0.22 0.62
05 May| 0.26 0.93 0.36 0.89 0.19 0.68 0.18 0.55 0.18 0.42 0.26 1.07 0.17 0.81 0.16 0.61
06 May| 0.35 0.84 0.69 0.76 0.20 0.54 0.19 0.61 0.18 0.57 0.26 0.84 0.23 0.80 0.29 0.64
09 May| 0.25 0.84 0.30 0.77 0.21 0.59 0.37 0.47 0.23 0.70 0.30 0.89 0.21 0.61 0.62 0.65
10 May| 0.22 0.89 0.32 0.81 0.29 0.65 0.28 0.54 0.26 0.47 0.35 0.74 0.28 0.61 0.33 0.72
11 May| 0.24 0.77 N/A N/A N/A N/A 0.18 0.52 0.33 0.47 0.35 0.84 N/A N/A 0.29 0.62
12 May| 0.28 0.92 0.21 0.83 0.24 0.65 0.18 0.56 0.24 0.37 0.22 0.91 0.28 0.79 0.23 0.70
13 May| 0.26 0.81 0.27 0.73 0.30 0.48 0.16 0.47 0.15 0.45 0.28 0.85 0.23 0.79 0.21 0.75
16 May| 0.46 0.86 0.48 0.73 0.50 0.52 0.24 0.45 0.26 0.62 0.34 0.81 0.24 0.78 0.31 0.68
17 May| 0.30 0.89 0.36 0.74 0.35 0.59 0.23 0.45 0.39 0.38 0.71 0.81 0.55 0.79 0.25 0.70
18 May| 0.52 0.88 0.33 0.79 0.36 0.61 0.27 0.46 0.24 0.27 0.54 0.75 0.50 0.67 0.46 0.69
19 May| 0.35 0.86 0.29 0.74 0.26 0.62 0.28 0.61 0.26 0.29 0.41 0.88 0.34 0.71 0.48 0.57
20 May| 0.23 0.86 0.21 0.79 0.24 0.62 0.30 0.42 0.21 0.65 0.33 0.94 0.36 0.88 0.35 0.68
24 May| 0.26 0.83 0.29 0.73 0.24 0.67 0.19 0.47 0.24 0.37 0.24 0.92 0.24 0.98 0.54 0.79
25 May| 0.25 0.90 0.21 0.80 0.22 0.62 0.18 0.43 0.20 0.35 0.23 0.81 0.21 0.75 0.22 0.75
26 May| 0.25 0.82 0.21 0.74 0.30 0.59 0.53 0.41 0.27 0.36 0.30 0.84 0.31 0.74 0.28 0.67
27 May| 0.39 0.81 0.53 0.73 0.33 0.64 0.26 0.40 0.22 0.31 0.28 0.89 0.44 0.80 0.23 0.68
30 May| 1.17 0.86 0.47 0.81 0.31 0.75 0.29 0.33 0.26 0.70 0.39 0.81 0.41 0.76 0.32 0.67
31 May| 0.38 0.88 0.22 0.79 0.28 0.67 0.38 0.51 0.21 0.43 0.31 0.92 0.29 0.82 0.32 0.65
01Jun| 0.45 0.81 0.32 0.72 0.23 0.63 0.20 0.41 0.23 0.34 0.34 0.88 0.28 0.82 0.32 0.73
02Jun| 0.32 0.87 0.29 0.75 0.28 0.60 0.18 0.32 0.19 0.28 0.34 0.77 0.29 0.72 0.33 0.68
03Jun| 0.32 0.88 0.34 0.75 0.38 0.65 0.19 0.32 0.20 0.27 0.37 0.84 0.41 0.78 0.31 0.61
06Jun| 0.89 0.97 0.77 0.83 0.76 0.69 0.24 0.26 0.58 0.83 0.96 0.70 0.63 0.76 0.64 0.56
07Jun| 1.52 0.88 0.70 0.78 0.50 0.60 1.05 0.35 0.53 0.34 0.97 0.58 0.42 0.75 0.47 0.46
08Jun| 0.51 0.85 0.46 0.77 0.37 0.64 0.41 0.58 0.36 0.22 0.97 0.56 0.32 0.67 0.63 0.52
09Jun| 0.38 0.98 0.36 0.87 0.33 0.78 0.27 0.59 0.29 0.20 0.92 0.87 0.35 0.76 0.31 0.48
10Jun | 0.47 0.89 0.48 0.81 0.45 0.63 0.29 0.68 0.33 0.23 0.93 0.86 0.38 0.75 0.37 0.66
13Jun| 1.13 0.89 0.67 0.78 0.40 0.62 0.51 0.75 0.30 0.75 1.05 0.76 0.34 0.75 0.31 0.59
14 Jun| 0.33 0.95 0.34 0.87 0.24 0.66 0.26 0.65 0.25 0.38 0.80 0.86 0.24 0.75 0.23 0.53
15Jun| 0.30 0.94 0.38 0.88 0.33 0.69 0.26 0.78 0.34 0.49 0.79 0.97 0.31 0.78 0.28 0.59
16 Jun| 0.32 0.86 0.33 0.80 0.39 0.65 0.23 0.83 0.26 0.40 0.70 1.01 0.26 0.75 0.23 0.65
17Jun| 0.32 0.90 0.30 0.84 0.25 0.69 0.20 0.69 0.32 0.35 0.57 1.02 0.23 0.78 0.28 0.57
20Jun| 0.26 0.87 0.43 0.81 0.29 0.70 0.19 0.78 0.21 0.73 0.46 0.86 0.20 0.65 0.25 0.61
21Jun| 0.24 0.93 0.25 0.84 0.24 0.74 0.22 0.67 0.20 0.41 0.35 0.83 0.45 0.80 0.21 0.63
22 Jun| 0.27 0.86 0.45 0.79 0.26 0.69 0.18 0.71 0.19 0.32 0.41 0.85 0.52 0.77 0.18 0.62
23Jun| 0.24 0.82 0.21 0.77 0.31 0.68 0.32 0.72 0.18 0.43 0.35 0.84 0.18 0.70 0.17 0.56
24Jun| 0.24 0.88 0.26 0.76 0.20 0.69 0.19 0.66 0.18 0.86 0.37 0.91 0.33 0.77 0.28 0.48
27 Jun| 0.34 0.98 0.27 0.88 0.24 0.79 0.22 0.70 0.23 0.73 0.39 0.81 0.32 0.66 0.36 0.70
28Jun| 0.44 0.85 0.24 0.79 0.21 0.68 0.23 0.69 0.20 0.43 0.57 0.97 0.35 0.77 0.39 0.74
29Jun| 0.36 0.86 0.29 0.81 0.26 0.63 0.20 0.58 0.21 0.34 0.56 0.92 0.69 0.74 0.56 0.77
30Jun| 0.33 0.90 0.29 0.86 0.23 0.80 0.20 0.64 0.20 0.28 0.76 0.89 0.44 0.75 0.46 0.72
04 Jul | 0.82 0.86 0.78 0.78 0.30 0.65 0.19 0.64 0.22 0.75 0.38 0.86 0.29 0.71 0.34 0.63
05Jul | 0.41 0.86 0.38 0.78 0.43 0.65 0.39 0.61 0.20 0.41 0.30 0.86 0.29 0.69 0.28 0.60
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HARVEYPLANT MAGNESIRLANT
HAR/EYTANK PRV3 STORE/CAFE LIONS BAY AVE. KELVIN GROVE MAGNESIATANK PRVG BRUNSWICK B.
2022 Turbidi Cb s Ck - Ck . Cb . Cb . Cb . Ck . Ck
urbidity Residua Turbidity Residual Turbidity Residual Turbidity Residual Turbidity Residudl Turbidity Residudl Turbidity Residual Turbidity Residudl
N limg / N mg/ 1 NU mg/ 1 NTU mg/ 1 NU mg/ 1 NTU mg/ 1 NU mg/ 1 NU mg/ 1
06 Jul | 0.23 0.88 0.25 0.82 0.22 0.71 0.20 0.65 0.19 0.30 0.31 0.83 0.30 0.69 0.35 0.68
07 Jul | 0.20 0.88 0.19 0.76 0.19 0.69 0.17 0.63 0.17 0.45 0.38 0.83 0.24 0.71 0.32 0.51
08 Jul | 0.22 0.82 0.20 0.68 0.28 0.71 0.23 0.63 0.19 0.33 0.36 0.92 0.29 0.69 0.26 0.58
11Jul | 0.21 0.75 0.25 0.67 0.23 0.58 0.20 0.65 0.28 0.32 0.39 0.75 0.32 0.65 0.63 0.56
12 Jul | 0.25 0.92 0.32 0.89 0.26 0.76 0.38 0.60 0.37 0.67 0.38 0.72 0.39 0.68 0.43 0.56
13Jul | 0.57 0.96 0.35 0.87 0.25 0.82 0.32 0.78 0.20 0.56 0.37 0.79 0.29 0.60 0.30 0.56
14 Jul | 0.33 0.86 0.27 0.81 0.31 0.69 0.18 0.75 0.19 0.58 0.29 0.90 0.22 0.70 0.30 0.69
15Jul | 0.57 0.82 0.31 0.77 0.20 0.65 0.23 0.67 0.18 0.50 0.30 0.87 0.44 0.76 0.34 0.76
18Jul | 0.34 0.88 0.21 0.79 0.22 0.68 0.19 0.65 0.24 0.74 0.26 0.85 0.28 0.73 0.43 0.69
19Jul | 0.50 0.85 0.25 0.81 0.24 0.64 0.31 0.72 0.30 0.46 0.27 0.84 0.21 0.73 0.29 0.68
20Jul | 0.44 0.88 0.30 0.85 0.27 0.73 0.24 0.73 0.24 0.79 0.51 0.96 0.42 0.98 0.29 0.71
21Jul | 0.48 0.81 0.27 0.77 0.21 0.70 0.35 0.72 0.30 0.52 0.26 0.84 0.28 0.72 0.33 0.64
22Jul | 0.92 0.86 0.73 0.79 0.61 0.64 0.34 0.63 0.22 0.39 0.81 0.90 0.34 0.81 0.44 0.59
25Jul | 0.24 0.86 0.23 0.81 0.21 0.72 0.20 0.77 0.17 0.77 0.22 0.80 0.18 0.70 0.24 0.68
26 Jul | 0.55 0.86 0.20 0.82 0.20 0.72 0.16 0.71 0.18 0.52 0.30 0.90 0.32 0.79 0.25 0.61
27Jul | 0.39 0.89 0.22 0.80 0.33 0.72 0.25 0.70 0.23 0.61 0.34 0.96 0.27 0.87 0.36 0.77
28Jul | 0.50 0.85 0.28 0.78 0.24 0.68 0.28 0.72 0.20 0.48 0.30 0.89 0.73 0.82 0.44 0.77
29 Jul | 0.60 0.90 0.33 0.77 0.35 0.74 0.29 0.68 0.25 0.55 0.39 0.73 0.22 0.66 0.31 0.65
02 Aug| 0.27 0.88 0.27 0.79 0.19 0.72 0.15 0.73 0.18 0.80 0.24 0.86 0.19 0.75 0.23 0.73
03 Aug| 0.22 0.86 0.19 0.69 0.18 0.62 0.17 0.68 0.17 0.53 0.17 0.88 0.20 0.73 0.21 0.70
04 Aug| 0.23 0.83 0.20 0.77 0.20 0.69 0.18 0.66 0.17 0.53 0.22 0.84 0.19 0.72 0.26 0.61
05 Aug| 0.25 0.91 0.19 0.86 0.21 0.73 0.21 0.57 0.19 0.39 0.33 0.91 0.25 0.75 0.23 0.61
08 Aug| 0.26 0.86 0.23 0.78 0.26 0.70 0.16 0.71 0.14 0.75 0.16 0.82 0.16 0.74 0.17 0.66
09 Aug| 0.51 0.85 0.40 0.73 0.33 0.68 0.40 0.68 0.38 0.51 0.33 0.91 0.34 0.80 0.45 0.73
10 Aug| 0.44 0.83 0.39 0.74 0.38 0.66 0.22 0.68 0.31 0.42 0.39 0.89 0.33 0.84 0.24 0.79
11 Aug| 0.21 0.86 0.19 0.80 0.43 0.70 0.23 0.65 0.30 0.34 0.28 0.85 0.55 0.76 0.37 0.71
12 Aug| 0.39 0.91 0.20 0.82 0.17 0.74 0.23 0.80 0.19 0.54 0.23 0.87 0.27 0.81 0.26 0.70
15Aug| 0.35 0.88 0.33 0.79 0.20 0.72 0.16 0.69 0.18 0.58 0.24 0.96 0.20 0.77 0.35 0.73
16 Aug| 0.23 0.86 0.21 0.79 0.33 0.58 0.23 0.70 0.21 0.49 0.22 0.95 0.25 0.70 0.33 0.66
17 Aug| 0.24 0.86 0.18 0.79 0.22 0.73 0.18 0.72 0.36 0.42 0.22 0.82 0.24 0.79 0.26 0.78
18 Aug| 0.30 0.83 0.43 0.75 0.28 0.70 0.19 0.67 0.19 0.34 0.27 0.87 0.31 0.76 0.36 0.68
19 Aug| 0.29 0.87 0.27 0.75 0.34 0.80 0.17 0.66 0.24 0.51 0.29 0.91 0.24 0.81 0.34 0.82
22 Aug| 0.21 0.84 0.24 0.73 0.17 0.68 0.15 0.66 0.22 0.57 0.26 0.85 0.18 0.69 0.23 0.65
23 Aug| 0.25 0.83 0.61 0.73 0.23 0.65 0.28 0.66 0.19 0.40 0.25 0.87 0.22 0.65 0.27 0.64
24 Aug| 0.27 0.87 0.18 0.81 0.37 0.73 0.17 0.71 0.16 0.41 0.23 0.91 0.28 0.79 0.27 0.72
25Aug| 0.38 0.89 0.24 0.81 0.21 0.74 0.19 0.71 0.22 0.53 0.35 0.83 0.22 0.78 0.23 0.73
26 Aug| 0.21 0.86 0.20 0.81 0.20 0.70 0.18 0.71 0.21 0.41 0.22 0.83 0.26 0.75 0.38 0.66
29 Aug| 0.17 0.88 0.16 0.80 0.17 0.75 0.15 0.73 0.15 0.78 0.26 0.88 0.19 0.74 0.22 0.68
30 Aug| 0.35 0.77 0.28 0.68 0.19 0.60 0.25 0.63 0.27 0.77 0.31 0.83 0.21 0.66 0.38 0.63
31Aug| 0.84 0.87 0.22 0.82 0.25 0.69 0.21 0.71 0.34 0.47 0.37 0.94 0.40 0.77 0.33 0.71
01 Sep| 0.39 0.86 0.26 0.79 0.33 0.72 0.15 0.69 0.20 0.39 0.37 0.85 0.38 0.77 0.36 0.74
02 Sep| 0.20 0.89 0.21 0.84 0.19 0.76 0.18 0.69 0.38 0.43 0.31 0.81 0.25 0.73 0.29 0.68
06 Sep| 0.20 0.88 0.18 0.80 0.24 0.72 0.16 0.67 0.14 0.77 0.23 0.88 0.18 0.76 0.21 0.68
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HARVEYPLANT MAGNESIRLANT

HAR/EYTANK PRV3 STORE/CAFE LIONS BAY AVE. KELVIN GROVE MAGNESIATANK PRVG BRUNSWICK B.
2022 Turbidi Cb s Ck - Ck . Cb . Cb . Cb . Ck . Ck

urbidity Residua Turbidity Residual Turbidity Residual Turbidity Residual Turbidity Residudl Turbidity Residudl Turbidity Residual Turbidity Residudl

N limg / N mg/ 1 NU mg/ 1 NTU mg/ 1 NU mg/ 1 NTU mg/ 1 NU mg/ 1 NU mg/ 1
07 Sep| 0.16 0.89 0.18 0.80 0.16 0.71 0.17 0.74 0.29 0.52 0.23 0.91 0.21 0.83 0.19 0.71
08 Sep| 0.27 0.86 0.26 0.78 0.43 0.68 0.32 0.70 0.21 0.42 0.21 0.84 0.20 0.79 0.30 0.74
09 Sep| 0.20 0.86 0.20 0.81 0.29 0.74 0.15 0.69 0.17 0.46 0.34 0.87 0.32 0.74 0.24 0.70
12 Sep| 0.28 0.86 0.28 0.79 0.22 0.72 0.20 0.72 0.17 0.46 0.22 0.87 0.22 0.80 0.23 0.67
13Sep| 0.21 0.86 0.20 0.83 0.19 0.70 0.19 0.66 0.19 0.63 0.32 0.82 0.30 0.75 0.24 0.64
14 Sep| 0.21 0.86 0.16 0.79 0.18 0.71 0.15 0.71 0.20 0.45 0.22 0.93 0.39 0.81 0.34 0.55
15Sep| 0.18 0.86 0.17 0.80 0.20 0.72 0.19 0.68 0.40 0.39 0.29 0.87 0.20 0.81 0.24 0.69
16 Sep| 0.24 0.88 0.22 0.80 0.24 0.67 0.20 0.64 0.20 0.45 0.20 0.78 0.16 0.73 0.35 0.60
20 Sep| 0.18 0.88 0.15 0.81 0.20 0.72 0.14 0.72 0.18 0.37 0.14 0.86 0.20 0.79 0.25 0.62
21Sep| 0.21 0.90 0.24 0.83 0.25 0.72 0.22 0.71 0.25 0.52 0.30 0.94 0.24 0.83 0.30 0.66
22Sep| 1.20 0.88 0.27 0.83 0.25 0.75 0.29 0.73 0.20 0.51 0.34 0.90 0.28 0.82 0.36 0.74
23 Sep| 0.18 0.88 0.27 0.81 0.33 0.74 0.17 0.74 0.19 0.50 0.23 0.93 0.20 0.88 0.32 0.69
26 Sep| 0.22 0.85 0.23 0.77 0.19 0.74 0.19 0.72 0.32 0.42 0.39 0.85 0.28 0.78 0.44 0.66
27 Sep| 0.19 0.85 0.19 0.79 0.21 0.71 0.18 0.70 0.20 0.55 0.25 0.81 0.23 0.74 0.36 0.62
28 Sep| 0.24 0.88 0.28 0.80 0.36 0.74 0.26 0.70 0.27 0.50 0.23 0.89 0.25 0.81 0.33 0.57
29 Sep| 0.26 0.90 0.30 0.80 0.29 0.75 0.20 0.70 0.20 0.51 0.29 0.87 0.24 0.81 0.34 0.62
03 Oct| 0.23 0.82 0.21 0.75 0.17 0.70 0.18 0.71 0.21 0.64 0.18 0.85 0.17 0.83 0.21 0.58
04 Oct| 0.23 0.87 0.21 0.81 0.89 0.61 0.28 0.72 0.32 0.56 0.23 0.90 0.21 0.85 0.25 0.59
050ct| 0.36 0.92 0.25 0.85 0.34 0.75 0.39 0.71 0.27 0.58 0.54 0.95 0.40 0.89 0.33 0.63
06 Oct| 0.31 0.88 0.40 0.82 0.42 0.70 0.28 0.74 0.26 0.53 0.45 0.87 0.53 0.81 0.30 0.63
07 Oct | 0.26 0.86 0.33 0.77 0.35 0.62 0.23 0.70 0.32 0.62 0.39 0.86 0.38 0.80 0.33 0.62
11 Oct| 0.23 0.88 0.18 0.80 0.42 0.52 0.17 0.69 0.26 0.21 0.17 0.84 0.23 0.83 0.27 0.52
12 Oct| 0.28 0.87 0.20 0.80 0.37 0.56 0.26 0.68 0.24 0.52 0.24 0.85 0.37 0.78 0.60 0.50
130ct| 0.24 0.90 0.22 0.83 0.46 0.54 0.20 0.69 0.23 0.50 0.29 0.87 0.24 0.81 0.31 0.49
14 Oct| 0.29 0.89 0.19 0.83 0.39 0.49 0.21 0.72 0.24 0.46 0.24 0.87 0.19 0.84 0.31 0.43
17 Oct| 0.23 0.86 0.21 0.79 0.38 0.41 0.16 0.67 0.26 0.32 0.18 0.86 0.21 0.81 0.30 0.50
18 Oct| 0.24 0.88 0.23 0.81 0.46 0.49 0.29 0.69 0.28 0.45 0.77 0.89 0.34 0.86 0.33 0.59
19 Oct| 1.09 0.89 0.33 0.85 0.39 0.47 0.18 0.64 0.21 0.54 0.29 0.84 0.30 0.80 0.35 0.51
20 0Oct | 0.27 0.89 0.29 0.82 0.52 0.50 0.28 0.68 0.32 0.47 0.43 0.86 0.40 0.81 0.37 0.52
210Oct| 0.27 0.84 0.29 0.83 0.43 0.45 0.27 0.70 0.28 0.49 0.37 0.88 0.33 0.82 0.42 0.45
24 Oct | 0.36 0.78 0.28 0.75 0.40 0.43 0.21 0.65 0.23 0.36 0.24 0.85 0.23 0.82 0.57 0.38
250ct | 0.37 0.95 0.30 0.90 0.44 0.33 0.26 0.68 0.25 0.52 0.30 0.79 0.29 0.70 0.58 0.37
26 Oct | 0.60 0.71 0.47 0.60 0.39 0.26 0.28 0.53 0.25 0.49 0.42 0.80 0.38 0.71 0.59 0.40
27 0Oct| 0.59 1.06 0.53 0.95 0.52 0.25 0.28 0.48 0.31 0.23 0.47 1.08 0.43 0.97 0.42 0.36
28 Oct | 0.45 0.91 0.45 0.85 0.43 0.53 0.34 0.67 0.48 0.68 0.47 0.90 0.35 0.92 0.45 0.30
310Oct| 0.75 0.88 0.68 0.75 0.80 0.52 0.28 0.71 0.45 0.65 0.73 0.86 0.36 0.72 0.68 0.26
01 Nov| 0.65 1.01 0.48 0.90 0.44 0.63 0.37 0.44 0.62 0.24 0.56 0.90 0.45 0.75 0.56 0.26
02 Nov| 0.78 0.98 0.56 0.90 0.43 0.72 0.38 0.50 0.35 0.48 0.87 0.96 0.42 0.85 0.56 0.22
03 Nov| 0.53 0.93 0.36 0.90 0.31 0.63 0.43 0.73 0.38 0.67 0.40 0.93 0.35 0.86 0.39 0.27
04 Nov| 0.83 0.85 0.47 0.90 0.43 0.68 0.38 0.69 0.34 0.41 0.39 0.88 0.32 0.81 0.51 0.24
07 Nov| 0.62 0.93 0.47 0.90 0.53 0.68 0.40 0.71 0.51 0.84 0.31 0.96 0.27 0.86 0.44 0.23
08 Nov| 0.37 0.86 0.34 0.90 0.33 0.63 0.31 0.71 0.39 0.64 0.58 0.91 0.23 0.79 0.43 0.22
09 Nov| 0.35 0.87 0.43 0.90 0.75 0.69 0.27 0.70 0.34 0.71 1.17 0.83 0.22 0.80 0.48 0.20
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HARVEYPLANT MAGNESIRLANT

HAR/EYTANK PRV3 STORE/CAFE LIONS BAY AVE. KELVIN GROVE MAGNESIATANK PRVG BRUNSWICK B.
2022 Turbidi Cb s Ck - Ck . Cb . Cb . Cb . Ck . Ck

urbidity Residua Turbidity Residual Turbidity Residual Turbidity Residual Turbidity Residudl Turbidity Residudl Turbidity Residual Turbidity Residudl

N limg / N mg/ 1 NU mg/ 1 NTU mg/ 1 NU mg/ 1 NTU mg/ 1 NU mg/ 1 NU mg/ 1
10 Nov| 0.31 0.94 0.47 0.90 0.43 0.81 0.29 0.62 0.35 0.37 0.41 0.86 0.31 0.77 0.37 0.49
14 Nov| 0.60 0.87 0.27 0.90 0.75 0.71 0.18 0.65 0.19 0.74 0.41 0.89 0.40 0.82 0.55 0.60
15Nov| 0.38 0.85 0.18 0.90 0.48 0.69 0.27 0.67 0.24 0.57 0.25 0.90 0.20 0.85 0.26 0.60
16 Nov| 0.28 0.89 0.31 0.90 0.40 0.73 0.55 0.67 0.19 0.47 0.38 0.87 0.22 0.83 0.31 0.62
17 Nov| 0.25 0.89 0.45 0.90 0.55 0.74 0.20 0.64 0.27 0.68 0.53 0.88 0.19 0.83 0.38 0.61
18 Nov| 0.39 0.87 0.26 0.90 0.55 0.85 0.22 0.71 0.24 0.71 1.03 0.87 0.24 0.81 0.75 0.62
21 Nov| 0.34 0.89 0.21 0.90 0.40 0.77 0.20 0.80 0.16 0.32 0.23 0.90 0.19 0.82 0.47 0.61
22 Nov| 0.50 0.87 0.59 0.90 0.69 0.71 0.20 0.78 0.27 0.37 0.40 0.84 0.45 0.81 0.67 0.66
23 Nov| 0.38 0.90 0.36 0.90 0.37 0.59 0.38 0.65 0.24 0.61 0.41 0.88 0.32 0.85 0.35 0.63
24 Nov| 0.29 0.94 0.57 0.90 0.33 0.66 0.42 0.57 0.30 0.43 0.37 0.89 0.36 0.86 0.34 0.61
25Nov| 0.33 0.88 0.37 0.90 0.37 0.71 0.20 0.71 0.33 0.40 0.45 0.94 0.34 0.84 0.29 0.61
28 Nov| 0.54 0.97 0.28 0.90 0.51 0.74 0.16 0.72 0.15 0.84 0.29 0.82 0.30 0.72 0.33 0.57
29 Nov| 0.95 0.97 0.27 0.90 0.48 0.76 0.24 0.78 0.19 0.64 0.39 0.97 0.28 0.80 0.32 0.49
30 Nov| 0.92 0.93 0.77 0.90 0.47 0.78 0.47 0.83 0.28 0.83 0.22 1.00 0.28 0.92 0.26 0.53
01 Dec| 0.81 0.90 0.36 0.91 0.41 0.76 0.19 0.79 0.23 0.80 0.19 0.88 0.30 0.87 0.38 0.56
02 Dec| 0.48 0.90 0.36 0.86 0.87 0.77 0.34 0.73 0.25 0.85 0.62 0.86 0.60 0.84 0.27 0.67
05 Dec| 0.30 0.89 0.80 0.89 0.43 0.76 0.35 0.78 0.25 0.70 0.22 0.88 0.17 0.83 0.36 0.65
06 Dec| 0.71 0.88 0.34 0.88 1.54 0.75 0.26 0.76 0.26 0.58 0.60 0.86 0.30 0.80 0.48 0.67
07 Dec| 0.63 0.88 0.34 0.87 0.33 0.79 0.20 0.76 0.28 0.74 0.60 0.86 0.19 0.81 0.44 0.66
08 Dec| 0.82 0.83 0.34 0.83 0.59 0.76 0.24 0.75 0.22 0.83 0.57 0.87 0.25 0.83 0.39 0.62
09 Dec| 0.35 0.93 0.34 0.83 0.27 0.71 0.16 0.86 0.33 0.80 0.36 0.87 0.26 0.78 0.38 0.65
12 Dec| 0.37 0.87 0.28 0.82 0.87 0.66 0.24 0.54 0.32 0.49 0.34 0.83 0.29 0.71 0.61 0.55
13 Dec| 0.57 0.95 0.39 0.90 0.84 0.74 0.41 0.49 0.28 0.43 0.26 1.02 0.27 0.87 0.28 0.49
14 Dec| 0.38 0.98 N/A N/A N/A N/A 0.26 0.66 0.31 0.36 0.40 1.05 N/A N/A N/A N/A
15Dec| 0.88 0.93 0.21 0.88 0.62 0.77 0.21 0.70 0.15 0.75 0.23 0.99 0.49 0.94 0.62 0.60
16 Dec| 0.39 0.89 0.27 0.86 0.80 0.85 0.19 0.70 0.31 0.63 0.32 0.88 0.29 0.88 0.73 0.75
19 Dec| 0.33 0.89 0.31 0.86 0.39 0.72 0.24 0.85 0.27 0.67 0.20 0.85 0.18 0.82 0.33 0.64
20 Dec| 0.57 0.89 0.32 0.83 0.93 0.73 0.31 0.74 0.21 0.65 0.35 0.84 1.47 0.77 0.36 0.62
21 Dec| 0.33 0.89 0.31 0.83 0.28 0.78 N/A N/A 0.19 0.56 0.92 0.92 0.29 0.85 N/A N/A
22Dec| 0.34 0.98 0.28 0.95 0.35 0.78 0.32 0.74 0.31 0.49 0.25 0.91 0.27 0.89 0.50 0.65
26 Dec| 0.75 1.40 1.14 1.14 N/A N/A 0.55 0.52 0.44 0.50 N/A N/A 0.53 0.73 0.58 0.49
28 Dec| 1.57 1.08 1.07 1.08 1.11 0.79 0.62 0.72 0.59 0.88 1.60 0.79 0.87 0.95 0.88 0.69
29 Dec| 2.04 0.88 0.77 0.86 0.70 0.55 0.72 0.72 0.76 0.71 2.77 1.13 0.61 0.80 0.54 0.44
30 Dec| 1.22 1.02 0.65 0.90 1.25 0.70 0.58 0.62 0.50 0.54 1.63 0.81 1.28 0.73 1.00 0.50
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APPENDICOMPARATNREGIONACONSUMPTIGN

GVWDANNUAL AVERAGETRE PER CAPITA PERDAY

JURISDICTION 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
ANMORE 323| 336| 392| 371| 391 | 332| 35| §
BELCARRA 197 | 236| 335| 272 | 300| 431 | 318 @
BURNABY 464 | 445 | 447 | 440 | 420| 402 | 410| ©
COQUITLAM 336 | 329| 372| 363| 356| 339| 363 %
DELTA 625 | 620| 608 | 600| 608 | 591 | 638 g
LANGLEY CITY 396 | 389 | 379| 371| 335| 341| 360 %
LANGLEY TOWNSHIP 406 | 380 | 389| 392| 388| 364 | 389
MAPLE RIDGE 390 363 | 373| 370| 355| 357 | 369
NEW WESTMINSTER 335| 318 | 317 | 311 296 | 277 | 272
NORTH VAN. CITY 416 | 436 | 461 | 425| 408 | 387 | 409
NORTH VAN. DIST. 580 | 575| 595| 602| 583| 541| 539
PITT MEADOWS 476 | 447 | 534 | 511 | 488 | 393 | 494
PORT COQUITLAM 409 | 403 | 415| 426 | 404 | 398 | 469
PORT MOODY 389 | 362| 377| 382| 378| 370| 354
RICHMOND 463 | 460 | 457 | 456 | 443 | 404 | 412
SURREY 338 341| 329| 327| 320| 309 | 315
TSAWASSEN FIRST NATION 325| 816 | 548| 705| 699 | 692 | 285
UEE 798 | 803 | 718 | 714 | 682 | 568 | 398
VANCOUVER 477 | 459 | 458 | 454 | 437 | 427 | 420
WEST VANCOUVER 569 | 579 | 572 | 530 | 487 | 435| 464
TOTAL SYSTEM (EXCL. LIONS| 438 | 435| 440| 434| 424 | 403| 405

8 https://metrovancouver.org/services/water/Documents/wateronsumptionstatisticsreport-2021.pdf

4 As Township of Langley has its own secondary supply sources, the GVWD service population was used to
compute per capita consumption (see Notes section).

5 Although jurisdiction has its own secondary supply source(s), total jurisdiction population has been used to
calculate per capita consumption (see Notes section).

5 Per capita flows are high because the calculation is (UBC + UEL flow) / (UEL + a portion of UBC population).

7 Starting with 2017 Consumption Statistics Report, GVWD service population will be used to calculate District of
West Vancouver's per capita flows from 1995 and onwards.

8 Weighted bypopulation



https://metrovancouver.org/services/water/Documents/water-consumption-statistics-report-2021.pdf

APPENDIBIANNUAL METALS AND CHEMISTRY RESULTS (ABRIDGED REPORT OF MAR(
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Work Order . VA22A6453
Client . Village of Lions Bay
Project —— ALS
Analytical Results
Sub-Matrix: Surface Water Client sample ID Harvey Raw Magnesia Raw J— f— —
(Matrix: Water) Water Water
After Flush After Flush
Client sampling date /time|  29-Mar-2022 29-Mar-2022 — - -
11:10 08:40
Analyte CAS Number Method LOR Unit VA22A6453-009 VA22A6453-010 —e—em—— e —————
Result Resuilt e -
[Physicaiests
absorbance, UV (@ 254nm) = E404 0.0050 AU/cm 0.0460 0.0320 —— —— ——
alkalinity, total (as CaCO3) s E290 1.0 mg/L 2.9 46 -— —_ —
hardness (as CaCO3), from total Ca/Mg — EC100A 0.50 mg/L 3.51 7.53 - —-- —--
pH - E108 0.10 pH units 6.76 6.87 - - -
solids, total suspended [TSS] - E160 3.0 mg/L <3.0 <3.0 — - -
turbidity = E121 0.10 NTU <0.10 <0.10 -— - -
transmittance, UV (@ 254nm) s E404 1.0 % T/em 89.9 929 - —-- ——
Organic / Inorganic Carbon
carbon, total organic [TOC] 1.18 - - —--
Total Metals
aluminum, total 7429-90-5 E420 0.0030 mg/L 0.0612 0.0377 -— —_ —_—
antimony, total 7440-36-0 E420 0.00010 mg/L <0.00010 <0.00010 — - -
arsenic, total 7440-38-2 E420 0.00010 mg/L <0.00010 <0.00010 -— — —
barium, total 7440-39-3 E420 0.00010 mg/L 0.00118 0.00113 -— - -
beryllium, total 7440-41-7 E420 0.000020 mg/L <0.000020 <0.000020 - - —
bismuth, total 7440-69-9 E420 0.000050 mg/L <0.000050 <0.000050 — - -
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 0.0000129 — - -
calcium, total 7440-70-2 E420 0.050 mg/L 1.16 2.50 — — -
cesium, total 7440-46-2 E420 0.000010 mg/L <0.000010 <0.000010 - - -
chromium, total 7440-47-3 E420 0.00050 mg/L <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 0.00104 0.00516 — - -
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 0.000105 — - -
lithium, total 7439-93-2 E420 0.0010 mg/L <0.0010 <0.0010 - —- -
magnesium, total 7439-95-4 E420 0.0050 mg/L 0.150 0.312 — - -
manganese, total 7439-96-5 E420 0.00010 mg/L 0.00033 0.00058 — —-- -
mercury, total 7439-97-6 ES08 0.0000050 mg/L <0.0000050 <0.0000050 — s i
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Work Order - VA22A6453
Client : Village of Lions Bay
Project g ALS
Analytical Results
Sub-Matrix: Surface Water Client sample 1D Harvey Raw Magnesia Raw ——— ——— ——
(Matrix: Water) Water Water
After Flush After Flush
Client sampling date /time 29-Mar-2022 29-Mar-2022 = = e
11:10 08:40
Analyte CAS Number Method LOR Unit VA22A6453-009 VA22A6453-010 B B — B
Result Result - -
[
molybdenum, total 7439-98-7 E420 0.000050 mg/L 0.000161 0.000131 —_— —_ -
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 0.074 0.061 —— - ——-
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 <0.000050 -— - —
silicon, total 7440-21-3 E420 0.10 mg/L 153 293 —— — ——
silver, total 7440-22-4 E420 0.000010 mg/L <0.000010 <0.000010 — — —
sodium, total 7440-23-5 E420 0.050 mg/L 0.478 0.955 — — —
strontium, total 7440-24-6 E420 0.00020 mg/L 0.00386 0.0127 - - -
sulfur, total 7704-34-9 E420 0.50 mg/L <0.50 1.38 -— — —
tellurium, total 13494-80-9 E420 0.00020 mg/L <0.00020 <0.00020 - — -
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 — — -
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 — — -
tungsten, total 7440-33-7 E420 0.00010 mg/L <0.00010 <0.00010 - - —
uranium, total 7440-61-1 E420 0.000010 mg/L 0.000043 <0.000010 — — -
vanadium, total 7440-62-2 E420 0.00050 mg/L <0.00050 <0.00050 —_— —_— -
zinc, total 7440-66-6 E420 0.0030 mg/L <0.0030 <0.0030 - - —--
zirconium, total 7440-67-7 E420 0.00020 mg/L <0.00020 <0.00020 — - —
Aggregate Organics
biochemical oxygen demand [BOD] — ESS50 20 mg/L <20 <20 — — ==

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order - VA22A6453
Client : Village of Lions Bay
Project  omen ALS
Analytical Results
Sub-Matrix: Water Client sample ID | Harvey Tank Store / Cafe Lions Bay Ave. Kelvin Grove Community
(Matrix: Water) After Flush After Flush After Flush After Flush Centre
After Flush
Client sampling date /time 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022
11:00 09:10 06:15 05:40 07:00
Analyte CAS Number Method LOR Unit VA22A6453-001 VA22A6453-002 VA22A6453-003 VA22A6453-004 VA22A6453-005
Result Result Result Result Result
I
alkalinity, total (as CaCO3) ] E290 1.0 mg/L 42 4.2 49 52 46
hardness (as CaC03), from total Ca/Mg — EC100A 0.50 mg/L 3.72 3.90 451 5.09 4.28
pH g E108 0.10 pH units 6.81 6.82 6.90 6.95 6.90
solids, total suspended [TSS] e E160 3.0 mg/L <3.0 <3.0 <3.0 <3.0 <3.0
turbidity ss E121 0.10 NTU <0.10 <0.10 <0.10 <0.10 <0.10
Organic / Inorganic Carbon ]
carbon, total organic [TOC] 1.42 1.42 1.48 1.57
Total Metals S
aluminum, total 7429-90-5 0.0030 0.0661 0.0599 0.0562 0.0607 0.0592
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 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
barium, total 7440-39-3 E420 0.00010 mg/L 0.00121 0.00124 0.00133 0.00158 0.00125
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 <0.000050
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 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
calcium, total 7440-70-2 E420 0.050 mg/L 1.24 1.31 152 1.76 1.46
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 <0.00050
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 0.00640 0.00577 0.00086 0.00350 0.0421
iron, total 7439-89-6 E420 0.010 mg/L 0.011 0.046 0.018 0.026 0.055
lead, total 7439-92-1 E420 0.000050 mg/L 0.000067 0.000351 <0.000050 0.000396 0.000277
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 0.152 0.154 0.173 0.168 0.154
manganese, total 7439-96-5 E420 0.00010 mg/L 0.00038 0.00057 0.00026 0.00036 0.00052
mercury, total 7439-97-6 E508 0.0000050 mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
molybdenum, total 7439-98-7 E420 0.000050 mg/L 0.000184 0.000190 0.000234 0.000238 0.000209
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 - VA22A6453
Client : Village of Lions Bay
Project - ALS
Analytical Results
Sub-Matrix: Water Client sample ID | Harvey Tank Store / Cafe Lions Bay Ave. Kelvin Grove Community
(Matrix: Water) After Flush After Flush After Flush After Flush Centre
After Flush
Client sampling date /time 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022
11:00 09:10 06:15 05:40 07:00
Analyte CAS Number Method LOR Unit VA22A6453-001 VA22A6453-002 VA22A6453-003 VA22A6453-004 VA22A6453-005
Result Result Result Result Result
potassium, total 7440-09-7 E420 0.050 mg/L 0.073 0.074 0.082 0.078 0.073
rubidium, total 7440-17-7 E420 0.00020 mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
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 1.55 1.51 1.74 1.76 1.63
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 1:75 1.78 1.76 1.84 1.80
strontium, total 7440-24-6 E420 0.00020 mg/L 0.00392 0.00406 0.00476 0.00477 0.00450
sulfur, total 7704-34-9 E420 0.50 mg/L <0.50 <0.50 <0.50 <0.50 <0.50
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 <0.00030 <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 0.000051 0.000050 0.000055 0.000054 0.000052
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 <0.0030 <0.0030 <0.0030 <0.0030 0.0036
zirconium, total 7440-67-7 E420 0.00020 mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Aggregate Organics i :
biochemical oxygen demand [BOD] <2.0 <2.0 <20 <20
Volatile Organic Compounds [THMs] 1
bromodichloromethane 75-27-4 E611B 1.0 Mg/l <1.0 <1.0 <1.0 <1.0 <1.0
bromoform 75-25-2 E611B 1.0 Mg/l <1.0 <1.0 <1.0 <1.0 <1.0
chloroform 67-66-3 E611B 1.0 Ho/L 48.0 56.1 67.2 71.0 61.3
dibromochloromethane 124-48-1 E611B 1.0 Mg/l <1.0 <1.0 <1.0 <1.0 <1.0
trihalomethanes [THMs], total —_— E611B 20 Mg/l 48.0 56.1 67.2 71.0 61.3
bromofluorobenzene, 4- 460-00-4 E611B 1.0 % 91.4 93.7 92.4 88.4 97.6
difluorobenzene, 1,4- 540-36-3 E611B 1.0 % 107 105 112 105 107
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Work Order - VA22A6453
Client : Village of Lions Bay
Project  omen ALS
Analytical Results
Sub-Matrix: Water Client sample ID | Magnesia Tank Brunswick Lions Bay Harvey Tank Store / Cafe
(Matrix: Water) After Flush Beach Beach Park First Draw First Draw
After Flush After Flush
Client sampling date /time 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022
08:30 11:30 06:40 11:00 09:10
Analyte CAS Number Method LOR Unit VA22A6453-006 VA22A6453-007 VA22A6453-008 VA22A6453-011 VA22A6453-012
Result Result Result Result Result
I
alkalinity, total (as CaCO3) ] E290 1.0 mg/L 55 59 4.0 — ——
hardness (as CaC03), from total Ca/Mg — EC100A 0.50 mg/L 108 5.80 3.95 3.92 434
pH g E108 0.10 pH units 6.98 7.03 6.82 - —
solids, total suspended [TSS] e E160 3.0 mg/L <3.0 <3.0 <3.0 - ——-
turbidity ss E121 0.10 NTU <0.10 <0.10 <0.10 - —-
Organic / Inorganic Carbon ]
carbon, total organic [TOC] 1.67 1.50 - —
Total Metals LS
aluminum, total 7429-90-5 0.0030 0.0341 0.0598 0.0684 0.129 0.0448
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 0.00012 <0.00010 <0.00010 0.00013 0.00010
barium, total 7440-39-3 E420 0.00010 mg/L 0.00168 0.00162 0.00124 0.00187 0.00138
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 <0.000050
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 0.0000138 <0.0000050 <0.0000050 0.0000119 0.0000090
calcium, total 7440-70-2 E420 0.050 mg/L 357 2.02 1.32 1.28 1.40
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 0.00352 0.00088 0.0329 0.376 0.231
iron, total 7439-89-6 E420 0.010 mg/L 0.013 0.043 0.013 0.060 0.039
lead, total 7439-92-1 E420 0.000050 mg/L <0.000050 <0.000050 0.00184 0.00269 0.0150
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 0.461 0.184 0.160 0.177 0.204
manganese, total 7439-96-5 E420 0.00010 mg/L 0.00060 0.00043 0.00038 0.00243 0.00069
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 0.000189 0.000230 0.000195 0.000185 0.000207
nickel, total 7440-02-0 E420 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.00667
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 . VA22A6453

Client : Village of Lions Bay

Project  omen ALS

Analytical Results

Sub-Matrix: Water Client sample ID | Magnesia Tank Brunswick Lions Bay Harvey Tank Store / Cafe
(Matrix: Water) After Flush Beach Beach Park First Draw First Draw

After Flush After Flush
Client sampling date /time 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022
08:30 11:30 06:40 11:00 09:10
Analyte CAS Number Method LOR Unit VA22A6453-006 VA22A6453-007 VA22A6453-008 VA22A6453-011 VA22A6453-012
Result Result Result Result Result
potassium, total 7440-09-7 E420 0.050 mg/L 0.080 0.094 0.078 0.091 0.096
rubidium, total 7440-17-7 E420 0.00020 mg/L <0.00020 0.00023 <0.00020 <0.00020 <0.00020
selenium, total 7782-49-2 E420 0.000050 mg/L 0.000126 <0.000050 <0.000050 <0.000050 <0.000050
silicon, total 7440-21-3 E420 0.10 mg/L 4.09 1.79 1.54 1.59 1.71
silver, total 7440-22-4 E420 0.000010 mg/L <0.000010 <0.000010 <0.000010 <0.000010 0.000012
sodium, total 7440-23-5 E420 0.050 mg/L 2.54 1.80 1.84 1.93 2.08
strontium, total 7440-24-6 E420 0.00020 mg/L 0.0183 0.00641 0.00420 0.00447 0.00432
sulfur, total 7704-34-9 E420 0.50 mg/L 253 <0.50 <0.50 <0.50 <0.50
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 <0.00030 <0.00030 <0.00030 0.00228 <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 <0.000010 0.000049 0.000058 0.000050 0.000042
vanadium, total 7440-62-2 E420 0.00050 mg/L <0.00050 <0.00050 <0.00050 0.00089 0.00075
zinc, total 7440-66-6 E420 0.0030 mg/L <0.0030 <0.0030 0.0046 0.0572 0.0888
zirconium, total 7440-67-7 E420 0.00020 mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Aggregate Organics i :
biochemical oxygen demand [BOD] <2.0 <2.0 — ——
Volatile Organic Compounds [THMs] 1

bromodichloromethane 75-27-4 E611B 1.0 Mg/l <1.0 <1.0 <1.0 —_ -
bromoform 75-25-2 E611B 1.0 Mg/l <1.0 <1.0 <1.0 _— -
chloroform 67-66-3 E611B 1.0 Mg/l 335 79.8 55.0 - ——-
dibromochloromethane 124-48-1 E611B 1.0 Hg/L <1.0 <1.0 <1.0 - —
trihalomethanes [THMs], total —_— E611B 20 Mg/l 335 79.8 55.0 - -
bromofluorobenzene, 4- 460-00-4 E611B 1.0 % 91.6 96.5 91.3 - —
difluorobenzene, 1,4- 540-36-3 E611B 1.0 % 102 108 106 R ——-
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Work Order - VA22A6453
Client : Village of Lions Bay
Project - ALS
Analytical Results
Sub-Matrix: Water Client sample ID | Ljons Bay Ave. Kelvin Grove Community Magnesia Tank Brunswick
(Matrix: Water) First Draw First Draw Centre First Draw Beach
First Draw First Draw
Client sampling date / time 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022
06:15 05:40 07:00 08:30 11:30
Analyte CAS Numbe Unit VA22A6453-013 VA22A6453-014 VA22A6453-015 VA22A6453-016 VA22A6453-017
Result Result Result Result Result
Physical Tests
hardness (as CaCO3), from total Ca/Mg m 8.18 8.03 105 5.66
Total Metals - |
aluminum, total 7429-90-5 0.0030 0.0507 0.0498 0.0243 0.0197 0.0735
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 0.00012 0.00012 0.00012 0.00012 0.00012
barium, total 7440-39-3 E420 0.00010 mg/L 0.00134 0.00184 0.00166 0.00164 0.00159
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 0.000134 <0.000050 0.00458 <0.000050 0.000068
boron, total 7440-42-8 E420 0.010 mg/L <0.010 0.030 0.052 <0.010 <0.010
cadmium, total 7440-43-9 E420 0.0000050 mg/L <0.0000050 <0.0000050 0.0000058 0.0000372 <0.0000050
calcium, total 7440-70-2 E420 0.050 mg/L 1.50 1.93 1.58 3.48 1.97
cesium, total 7440-46-2 E420 0.000010 mg/L <0.000010 0.000010 0.000011 <0.000010 <0.000010
chromium, total 7440-47-3 E420 0.00050 mg/L 0.00060 <0.00050 <0.00050 <0.00050 0.00115
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 0.00198 0.0614 0.228 0.426 0.00374
iron, total 7439-89-6 E420 0.010 mg/L 0.023 0.105 0.027 <0.010 0.074
lead, total 7439-92-1 E420 0.000050 mg/L 0.000086 0.00734 0.00375 0.00103 0.000271
lithium, total 7439-93-2 E420 0.0010 mg/L <0.0010 0.0073 0.0077 <0.0010 <0.0010
magnesium, total 7439-95-4 E420 0.0050 mg/L 0.185 0.815 0.992 0.444 0.180
manganese, total 7439-96-5 E420 0.00010 mg/L 0.00119 0.00082 0.00036 0.00056 0.00211
molybdenum, total 7439-98-7 E420 0.000050 mg/L 0.000250 0.000225 0.000222 0.000169 0.000274
nickel, total 7440-02-0 E420 0.00050 mg/L 0.00098 0.00273 0.00242 0.00070 0.00091
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 0.103 0.111 0.100 0.094 0.112
rubidium, total 7440-17-7 E420 0.00020 mg/L <0.00020 <0.00020 <0.00020 <0.00020 0.00021
selenium, total 7782-49-2 E420 0.000050 mg/L <0.000050 <0.000050 <0.000050 0.000102 <0.000050
silicon, total 7440-21-3 E420 0.10 mg/L 1.74 1.80 1.66 4.03 1.75
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 1.90 221 2.28 2.64 2.09
strontium, total 7440-24-6 E420 0.00020 mg/L 0.00480 0.00497 0.00491 0.0181 0.00609
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Work Order . VA22A6453
Client : Village of Lions Bay
Project e ALS
Analytical Results
Sub-Matrix: Water Client sample ID | Ljons Bay Ave. Kelvin Grove Community Magnesia Tank Brunswick
(Matrix: Water) First Draw First Draw Centre First Draw Beach
First Draw First Draw
Client sampling date /time|  29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022 29-Mar-2022
06:15 05:40 07:00 08:30 11:30
Analyte CAS Number Method LOR Unit VA22A6453-013 VA22A6453-014 VA22A6453-015 VA22A6453-016 VA22A6453-017
Result Result Result Result Result
sulfur, total 7704-34-9 E420 0.50 mg/L <0.50 <0.50 <0.50 2.34 <0.50
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 0.00736 <0.00010 <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 0.000053 0.000042 0.000013 <0.000010 0.000052
vanadium, total 7440-62-2 E420 0.00050 mg/L 0.00069 0.00069 0.00050 0.00056 0.00058
zinc, total 7440-66-6 E420 0.0030 mg/L <0.0030 0.0227 0.403 0.0973 <0.0030
zirconium, total 7440-67-7 E420 0.00020 mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order . VA22A6453
Client : Village of Lions Bay
Project J— ALS
Analytical Results
Sub-Matrix: Water Client sample ID Lions Bay ——— f— — e
(Matrix: Water) Beach Park
First Draw
Client sampling date / time 29-Mar-2022 - — e P
06:40
Analyte CAS Numbe Method Unit VA22A6453-018 — e e e
Resuit —— — oz

Physical Tests

hardness (as CaCO3), from total Ca/Mg

Total Metals
aluminum, total

antimony, total
arsenic, total
barium, total
beryllium, total
bismuth, total
boron, total
cadmium, total
calcium, total
cesium, total
chromium, total
cobalt, total
copper, total
iron, total

lead, total
lithium, total
magnesium, total
manganese, total
molybdenum, total
nickel, total
phosphorus, total
potassium, total
rubidium, total
selenium, total
silicon, total
silver, total
sodium, total
strontium, total

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-69-9
7440-42-8
7440-43-9
7440-70-2
7440-46-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-93-2
7439-95-4
7439-96-5
7439-98-7
7440-02-0
7723-14-0
7440-09-7
7440-17-7
7782-49-2
7440-21-3
7440-22-4
7440-23-5
7440-24-6

E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420

0.0030
0.00010
0.00010
0.00010

0.000020
0.000050
0.010
0.0000050
0.050
0.000010
0.00050
0.00010
0.00050
0.010
0.000050
0.0010
0.0050
0.00010
0.000050
0.00050
0.050
0.050
0.00020
0.000050
0.10
0.000010
0.050
0.00020

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.0447
<0.00010
<0.00010

0.00138
<0.000020
<0.000050

<0.010

0.0000367

1.29
<0.000010
<0.00050
<0.00010
0.220
0.013

0.00534

<0.0010
0.169
0.00036
0.000221

0.00255

<0.050
0.094
<0.00020
<0.000050
1.58
<0.000010
1.96
0.00419
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Work Order . VA22A6453
Client : Village of Lions Bay
Project s ALS
Analytical Results
Sub-Matrix: Water Client sample |D Lions Bay ——— = — —
(Matrix: Water) Beach Park
First Draw
Client sampling date / time 29-Mar-2022 - ——— - s
06:40
Analyte CAS Number Method LOR Unit VA22A8453-018 | = wmemeee ——— S R
Result — 2z e

sulfur, total
tellurium, total
thallium, total
thorium, total
tin, total
titanium, total
tungsten, total
uranium, total
vanadium, total

zine, total

zirconium, total

7704-34-9
13494-80-9
7440-28-0
7440-29-1
7440-31-5
7440-32-6
7440-33-7
7440-61-1
7440-62-2
7440-66-6

7440-67-7

E420
E420
E420
E420
E420
E420
E420
E420
E420
E420
E420

0.50
0.00020
0.000010
0.00010
0.00010
0.00030
0.00010
0.000010
0.00050
0.0030
0.00020

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

Total Metals

<0.50
<0.00020
<0.000010
<0.00010
0.00024
<0.00030
<0.00010
0.000048
<0.00050
0.185
<0.00020

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




APPENDIBIANNUAL METALS AND CHEMISTRY RESULTS (ABRIDGED REPORT OF SEP.

Village of Lions Ba&3022 AnnualDrinking Water QualitReport p.61



Village of Lions Ba&3022 AnnualDrinking Water QualitReport p.62



