
The Quebec Volunteer
Lake-Monitoring Program
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PresentationPresentation Plan Plan 

ProgramProgram
 ObjectivesObjectives
 Background Background 
 ParticipantsParticipants

 WhoWho doesdoes whatwhat??
 Water Water qualityquality monitoringmonitoring
 WhatWhat is is analyzedanalyzed and and whywhy??

 WhyWhy getget involvedinvolved in the VLMP?in the VLMP?
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TheThe VolunteerVolunteer LakeLake--Monitoring Monitoring ProgamProgam
is based on a partnershippartnership betweenbetween ::
MDDEP
 Participants (lake associations)
Municipalities
 Partner organizations and university

researchers

WhatWhat is the VLMP?is the VLMP?

3



Objectives of the VLMPObjectives of the VLMP

 AssessAssess the the trophictrophic levellevel of a large of a large numbernumber of of lakeslakes and and 
monitor monitor theirtheir evolutionevolution over timeover time

 IdentifyIdentify lakeslakes showingshowing signssigns of eutrophicationof eutrophication

 ProvideProvide an an overviewoverview of the state of Quebecof the state of Quebec’’s s 
recreationalrecreational lakeslakes

 RaiseRaise awarenessawareness, , informinform, , educateeducate andand support support 
participantsparticipants
 To To acquireacquire knowledgeknowledge
 To To betterbetter manage manage theirtheir lakelake
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Program Background Program Background 
 20022002--2003:2003:

 Pilot Pilot projectproject

 2004:2004:
 Open to the publicOpen to the public
 Registration is Registration is limitedlimited to 50 new to 50 new lakeslakes per per yearyear

 2008:2008:
 IncreaseIncrease in in numbernumber of places to 150 new of places to 150 new lakeslakes per per yearyear

 2011:2011:
 A total of 656 A total of 656 lakeslakes are are registeredregistered in the Programin the Program

 20122012::
 Our goal is to have 700 Our goal is to have 700 lakeslakes registeredregistered in the Programin the Program
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EvolutionEvolution of of numbernumber of of annualannual registrationsregistrations
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The VLMP had a total of 656 lakes registered in 2011
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GeographicGeographic distribution of participantsdistribution of participants
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MapMap of of lakeslakes in VLMP in VLMP 
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MDDEP :MDDEP :
 Structures and manages the ProgramStructures and manages the Program
 DevelopsDevelops protocolsprotocols
 ProvidesProvides technicaltechnical and and scientificscientific support for support for 

volunteersvolunteers
 PerformsPerforms laboratorylaboratory analyses (CEAEQ)analyses (CEAEQ)
 AnalyzesAnalyzes, , interpretsinterprets and and providesprovides the the resultsresults
 EnsuresEnsures data data qualityquality assurance & control assurance & control 
 DevelopsDevelops a network of local a network of local partnerspartners

WhoWho doesdoes whatwhat??
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The The lakesidelakeside residentresident ::

 CollectsCollects water water transparencytransparency data and water data and water 
samplessamples

 CollectsCollects information about the information about the littoral zonelittoral zone -- the the 
shallow transition zone between dry land and shallow transition zone between dry land and 
open water of a lake where sunlight reaches the open water of a lake where sunlight reaches the 
bottombottom

 Pays for Pays for laboratorylaboratory analyses and analyses and equipmentequipment

WhoWho doesdoes whatwhat??
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MunicipalitiesMunicipalities cancan participateparticipate ::

 In In recruitingrecruiting lakelake associationsassociations

 In In financingfinancing participation in the Programparticipation in the Program

 In data collectionIn data collection

 In In technicaltechnical supportsupport

WhoWho doesdoes whatwhat??
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PartnersPartners and and universityuniversity researchersresearchers cancan ::

 EnsureEnsure technicaltechnical and and scientificscientific supportsupport

 ParticipateParticipate in the training of in the training of volunteersvolunteers

 EnsureEnsure qualityquality control in the control in the fieldfield

 ParticipateParticipate in in protocolprotocol developmentdevelopment

 Carry out Carry out complementarycomplementary monitoringmonitoring

WhoWho doesdoes whatwhat??
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Water Water qualityquality monitoringmonitoring
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Variables Variables analyzedanalyzed ::

 Total Total phosphorusphosphorus
(trace (trace levelslevels))

 Chlorophyll a

 DissolvedDissolved organicorganic
carboncarbon



Water Water qualityquality monitoringmonitoring

15

Basic program

 Three water samples (June, July and August) taken over 
a minimum of two consecutive years

 Water sampling is resumed after a four-year break 
following the last year of sampling

 ExampleExample: for a : for a lakelake in in whichwhich water water samplingsampling isis carriedcarried out in 2011 and out in 2011 and 
2012, 2012, samplingsampling willwill resumeresume in 2017 for in 2017 for twotwo consecutiveconsecutive yearsyears, etc., etc.

 CostsCosts for a monitoring station: $340 for the first for a monitoring station: $340 for the first yearyear, , 
and $288 for the second and $288 for the second yearyear**

* * CostsCosts in 2011: in 2011: subjectsubject to changeto change



Water Water qualityquality monitoringmonitoring

Variable Variable measuredmeasured
 TransparencyTransparency (Secchi (Secchi depthdepth))

 AnnualAnnual monitoringmonitoring

 Monitoring Monitoring periodperiod
 FromFrom the the beginningbeginning of of JuneJune

untiluntil ThanksgivingThanksgiving

 FrequencyFrequency of of measurementsmeasurements
 EveryEvery twotwo weeksweeks

((≈≈1010 measurementsmeasurements))

 MeasuringMeasuring sitesite
 DeepestDeepest part of the part of the lakelake
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PhosphorusPhosphorus

 TP: total TP: total phosphorusphosphorus (trace (trace levellevel) ) 
 Unit of Unit of measurementmeasurement: : microgrammicrogram per litre (per litre (µµg/l)g/l)

 PhosphorusPhosphorus is a is a nutrientnutrient essential to the essential to the growthgrowth
of plants and of plants and algaealgae. It is . It is foundfound in in dissolveddissolved and  and  
particulateparticulate formsforms in in lakeslakes..
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WhereWhere doesdoes phosphorusphosphorus come come fromfrom??
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Natural sources:

 BedrockBedrock and and soilssoils

 Animal Animal manuremanure and and decompositiondecomposition of of 
organicorganic mattermatter

 Natural habitats (Natural habitats (forestsforests and and wetlandswetlands))



WhereWhere doesdoes phosphorusphosphorus come come 
fromfrom? (? (continuedcontinued))

AnthropogenicAnthropogenic sources (sources (relatedrelated to to 
humanhuman activityactivity))
Direct sources Direct sources 

 Natural or Natural or chemicalchemical fertilizersfertilizers
 DomesticDomestic wastewaterwastewater
 CleaningCleaning productsproducts containingcontaining phosphatesphosphates

FactorsFactors promotingpromoting exportationexportation
 DeforestationDeforestation in the in the lakelake watershedwatershed and and riparianriparian zone zone 
 ShorelineShoreline erosionerosion
 PoorlyPoorly designeddesigned roadsideroadside ditchesditches
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WhyWhy measuremeasure phosphorusphosphorus??

 PhosphorusPhosphorus is is foundfound in in smallsmall quantitiesquantities in in lakelake
water, relative to the water, relative to the needsneeds of plants and of plants and algaealgae, , 
whichwhich is is whywhy wewe saysay thatthat thisthis elementelement is the is the 
limitinglimiting factor for factor for theirtheir growthgrowth. . ThereforeTherefore, an , an 
increaseincrease in the in the abundanceabundance of of vegetationvegetation in a in a 
lakelake is is directlydirectly relatedrelated to an to an increaseincrease in in availableavailable
phosphorusphosphorus..
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CChlorophyllhlorophyll aa

 ChlChl a a :: chlorophyllchlorophyll aa
 Unit of Unit of measurementmeasurement: : microgrammicrogram per litre (per litre (µµg/l)g/l)

 ChlorophyllChlorophyll is the is the photosyntheticphotosynthetic pigment pigment thatthat
givesgives plants, plants, algaealgae, and , and cyanobacteriacyanobacteria theirtheir
green green colourcolour
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WhyWhy measuremeasure chlorophyllchlorophyll??

 IndicatorIndicator of the of the biomassbiomass ((amountamount) of ) of 
microscopicmicroscopic algaealgae in waterin water

 AlgaeAlgae are are atat the the bottombottom of the of the foodfood chainchain and and 
reflectreflect the the potentialpotential productivityproductivity of a of a lakelake

 NutrientNutrient enrichmentenrichment High High productivityproductivity lakelake
eutrophication  eutrophication  
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DissolvedDissolved organicorganic carboncarbon

 DOC: DOC: dissolveddissolved organicorganic carboncarbon
 Unit of Unit of measurementmeasurement: : milligrammilligram per litre (mg/l)per litre (mg/l)

 DissolvedDissolved organicorganic carboncarbon is is mainlymainly composedcomposed of of 
humichumic substances (substances (woodwood components) and of components) and of 
partiallypartially decomposeddecomposed plant and animal plant and animal materialmaterial
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WhyWhy measuremeasure DOC?DOC?

 DOC is a good DOC is a good indicatorindicator of water of water colourcolour

 HighlyHighly coloured waters (coloured waters (likelike strongstrong teatea) have ) have 
a a reducedreduced transparencytransparency comparedcompared to to 
uncoloureduncoloured waterswaters

 Water Water colourcolour affects water affects water transparencytransparency and and 
must must bebe takentaken intointo accountaccount to to correctlycorrectly assessassess
Secchi Secchi diskdisk readingsreadings
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TransparencyTransparency

 Unit of Unit of measurementmeasurement: : depthdepth of of visibilityvisibility of of 
Secchi Secchi diskdisk in in metresmetres

 TransparencyTransparency indicatesindicates the the amountamount of light of light 
penetrationpenetration intointo a a lakelake. The . The clearerclearer the water, the water, 
the the greatergreater the the depthdepth atat whichwhich the Secchi the Secchi diskdisk
is visible.is visible.

 Water Water transparencytransparency decreasesdecreases whenwhen the the 
amountamount of of suspendedsuspended mattermatter increasesincreases
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WhyWhy measuremeasure transparencytransparency??

 A A decreasedecrease in water in water transparencytransparency in a in a lakelake is is 
oftenoften a a signsign of of diminishingdiminishing water water qualityquality

 Since the quantity of algae increases with Since the quantity of algae increases with 
nutrient concentration, there is a relationship nutrient concentration, there is a relationship 
between water transparency and the between water transparency and the trophictrophic
status of a lakestatus of a lake
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ComplementaryComplementary indicatorsindicators
CurrentCurrent ::
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RiparianRiparian zonezone

PeriphytonPeriphyton

AquaticAquatic plantsplants

SubstratumSubstratum

UpcomingUpcoming ::



WhyWhy use use complementarycomplementary
indicatorsindicators??

 Water Water qualityquality doesdoes not tell not tell itit allall

 SignsSigns of of enrichmentenrichment willwill appearappear in the littoral in the littoral 
zone zone beforebefore water water qualityquality deterioratesdeteriorates in the in the 
deepestdeepest zonezone

 Littoral zone Littoral zone indicatorsindicators are are easilyeasily observable observable 
and and signssigns of eutrophication are more of eutrophication are more evidentevident
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 OffersOffers a good a good startingstarting point to point to getget to know to know 
youryour lakelake

 EnablesEnables youyou to monitor the to monitor the evolutionevolution of of youryour
lakelake over the over the yearsyears

 Encourages Encourages lakesidelakeside residentsresidents to to taketake action action 
to to protectprotect theirtheir lakelake

 ProvidesProvides lakelake associations associations withwith a a structuredstructured
and and rigourousrigourous approachapproach for for lakelake assessmentassessment

WhyWhy taketake part in the VLMP?part in the VLMP?
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WhyWhy taketake part in the VLMP? part in the VLMP? 
((continuedcontinued))

30

 BenefitBenefit fromfrom a a wellwell--establishedestablished programprogram

 ReceiveReceive support support fromfrom experts experts atat a a lowlow costcost

 Etc.



LakesideLakeside residentsresidents have have theirtheir saysay

““ The VLMP gives credibility to what our association The VLMP gives credibility to what our association 
says, which is very useful in promoting awareness says, which is very useful in promoting awareness 
among lakeside residents. Our participation in this among lakeside residents. Our participation in this 
program is with a longprogram is with a long--term perspective, and term perspective, and 
enables us to remain up to date in our knowledge enables us to remain up to date in our knowledge 
about the state of our lake, and to monitor its about the state of our lake, and to monitor its 
evolution.evolution.””

Mr. Michel Fleury, Mr. Michel Fleury, Association des propriAssociation des propriéétaires du taires du 
lac Septlac Sept--ÎÎles les àà SaintSaint--RaymondRaymond
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LakesideLakeside residentsresidents have have theirtheir saysay

 ““ The VLMP enables our association to monitor the The VLMP enables our association to monitor the 
evolution of the state of Brome Lake. This program evolution of the state of Brome Lake. This program 
brings rigour to our action, and it is reassuring to be brings rigour to our action, and it is reassuring to be 
guided and accompanied by the experts from the guided and accompanied by the experts from the 
MDDEP.MDDEP.””

Mr. Pierre Beaudoin, Mr. Pierre Beaudoin, ““Renaissance Lac BromeRenaissance Lac Brome ””
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LakesideLakeside residentsresidents have have theirtheir saysay

 ““Being part of the Voluntary LakeBeing part of the Voluntary Lake--Monitoring Monitoring 
Program gives credibility to the actions of our Program gives credibility to the actions of our 
association. The support offered by the VLMP association. The support offered by the VLMP 
team, and the results obtained within the framework team, and the results obtained within the framework 
of this program encourages lakeside residents to of this program encourages lakeside residents to 
keep up their efforts to protect the lakekeep up their efforts to protect the lake..””

Ms. Lise LMs. Lise Léépine, pine, Association des propriAssociation des propriéétaires du taires du 
lac Bill lac Bill àà SaintSaint--MathieuMathieu--dudu--ParcParc
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LakesideLakeside residentsresidents have have theirtheir saysay

34

 ““We are monitoring the evolution of  our We are monitoring the evolution of  our 
recreational lakes in collaboration with lake recreational lakes in collaboration with lake 
associations. It is a community project in our associations. It is a community project in our 
municipality that brings people together to work municipality that brings people together to work 
towards a common goal.towards a common goal.””

The The municipalitymunicipality of Saintof Saint--AlphonseAlphonse--RodriguezRodriguez



Le rLe rééseau de surveillance volontaire des seau de surveillance volontaire des 
lacslacs

AprAprèès 5 ans ds 5 ans d’’opopéération :ration :
ll’’heure est au bilanheure est au bilan

THANK YOU!
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