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ADVICE TO THE READER 

This document was produced using data collected from municipalities, the Kativik regional 

administration, the Ministère de l’Environnement et de la Lutte contre les changements climatiques 

(MELCC), as well as from various actors involved in the protection of natural resources water in 

Northern Quebec. No data could be collected in the field by our own professionals due to the SARS-

CoV-2 pandemic. The analyzes are based on the interpretation of the various articles of law and 

regulations in force. 

The analyzes developed in this document are presented for information purposes only and the final 

decision concerning the various intervention methods and official protection zones is the 

responsibility of the Ministère de l’Environnement et de la Lutte contre les changements 

climatiques. (MELCC) or the municipality concerned. 

Consequently, Nuna Resources cannot be held responsible for interventions undertaken in the 

environment before obtaining the necessary environmental and government authorizations. 
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ABSTRACT 

The environmental firm Nuna Resources was mandated by the Northern Village of Kuujjuaq to carry 

out the vulnerability analysis of its drinking water source, in compliance with article 75 of the Water 

Withdrawal and Protection Regulation (WWPR) and following the guidelines in the ‘guide de 

réalisation des analyses de vulnérabilité des sources destinées à l’alimentation en eau potable du 

Québec’ (MELCC, 2018). 

The Northern Village of Kuujjuaq, the largest community in Nunavik, is located on the west shore 

of the Koksoak River, about 50km upstream from its mouth in Ungava Bay. The northern village is 

the seat of the Kativik regional government (KRG). Subject to a northern climate and located in an 

area of discontinuous permafrost, the challenges of protecting the source of drinking water are 

particularly important. The presence of permafrost and the vagaries of the climate indeed imply 

development challenges specific to these latitudes. 

The source of drinking water for the Northern Village of Kuujjuaq is located in Lake Stewart. The 

pumping station, located directly on the bank, allows water to be sent to the new water treatment 

and storage station (construction in 2018), located 4 km further on in the village, on the corner of 

the road Dog Teamer's. There, the raw water undergoes a nanofiltration treatment, disinfection by 

UV light and then by addition of chlorine before being stored in a tank. A new addition of residual 

chlorine is made when the drinking water is distributed by water trucks. 

The protection areas for the drinking water source, determined by mapping method, are as follows: 

the inner protection area includes the waters of the lake within a radius of 300 m around the water 

intake, as well as the riparian strips of 10 m. The intermediate protection area includes the waters 

of the lake within a radius of 3 km around the water intake, including riparian strips of 120m. Finally, 

the outer protection area encompasses the entire watershed of the lake. 

Following the assessment of the vulnerability of the water source, one of the six indicators (the 

physical integrity of the sampling site) was set at “medium” because of an oil spill event that took 

place in the intermediate protection area of the water source in 2019. This event, which took place 

on the occasion of the displacement of the hydrocarbon reservoir for works, resulted in an 

environmental study and the excavation of contaminated soil. 

The anthropogenic activities that have been listed in the inner and intermediate protection areas 

are navigation and air transport activities linked respectively to the launching of boats (inner 

protection area) and to the seaplane base (intermediate area protection). A modestly operating 

borrow pit is also located in the outer protection zone. However, after evaluating the contaminants 

and potential events associated with these activities, it was determined that the latter pose only a 

low or very low threat to the quality / quantity of the water exploited. 
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Finally, within the limits of the Northern Village of Kuujjuaq, the water source protection areas are 

mainly included in the "conservation" and "Nuna" land uses, which contribute to the protection of 

the water source. Small portions of the intermediate protection area are classified as residential 

area (three residences) and transport and communication area (seaplane base). 

Overall, this study shows that the source of drinking water in the Northern Village of Kuujjuaq 

provides the village with quality water, so far little influenced by human activities. To further improve 

the monitoring and protection of the drinking water source in the future, the following 

recommendations have been made: 

▬ Keep a written record of events, even minor ones, which have affected the drinking water 

production chain and keep this information for inter-annual monitoring. An example of such a 

register is provided in Appendix 5; 

▬ Create a register in which to record the values of the turbidity of the raw water, particularly 

during periods of flood (spring melt, heavy rains) when the turbidity is likely to increase; 

▬ During Colilert tests, continue to monitor regularly for the presence of fecal coliforms in raw 

water; 

▬ Perform a soil contamination analysis at the site of the old borrow pit / dump located near the 

drinking water source (see map 1 for location); 

▬ Visit of the drinking water sampling and treatment infrastructure by a professional over the 

next 5 years. 
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1 INTRODUCTION 

1.1 MANDATE AND OBJECTIVES 

The firm Nuna Ressources was mandated to carry out a vulnerability study of the drinking water 

source in the Northern Village of Kuujjuaq, which, as responsible for a category 1 surface water 

withdrawal (supply of more than 500 people) is obliged to provide a vulnerability report before 

April 1, 2021, under article 75 of the water withdrawal and protection regulation (WWPR). This 

report is to be renewed every five years. 

In accordance with the guidelines of Article 75, this report combines the following information : 

▬ The location of the drinking water sampling site, a description of the water treatment facilities; 

▬ The location plan for inner, intermediate and outer protection areas; 

▬ Water vulnerability levels according to the six indicators presented in Article 69, Appendice IV 

of the WWPR; 

▬ Human activities, potential events and land uses likely to affect the quantity or quality of 

water within the protection areas; 

▬ An assessment of the threats posed by the human activities, land uses and potential events 

listed for the quality or the quantity of the water used for the withdrawal; 

▬ An identification of the probable causes that may explain the medium or high levels of 

vulnerability concerning the six indicators mentioned in Article 69 Appendice IV of the 

WWPR; 

This report presents a summary of all the information required by the Ministère de l’Environnement 

et de la Lutte contre les changements climatiques (MELCC), when available, for the Northern 

Village of Kuujjuaq in accordance with the guidelines provided by the guide for the implementation 

of vulnerability analyzes of sources intended for drinking water supply in Québec (MELCC, 2018). 

Section 5.2 presents information that is missing or could not be obtained in the context of this study. 

If essential elements prove to be missing, this report proposes recommendations, ranked in order 

of priority, that the municipality could adopt to address the lack of data by 2026, the date of the next 

vulnerability report. 

1.2 GENERAL DESCRIPTION OF THE STUDY AREA 

The Northern Village of Kuujjuaq (58˚06’25.0’N, 68˚24’02.7’’W) is located on the west shore of the 

Koksoak River, about 50km upstream from its mouth in Ungava Bay. It is the administrative center 

of the Nunavik region, seat of the Kativik Regional Government (KRG), in the Northern Québec 

(10). 
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The Northern Village of Kuujjuaq is the largest community in Nunavik, with 2,862 inhabitants over 

an area of 284.45 km2 (Affaires municipals et Habitation Québec, 2020). 

The village is located in a zone of discontinuous and sporadic permafrost. The area is characterized 

by a cold climate and forest tundra-type vegetation. Average annual precipitation is around 

627 mm/year. Between 2004 and 2018, the annual mean temperature hovered around -3.94˚C 

while the frost season lasted for an average of 198 days (Chiasson et al. 2020). 

According to the report by Chiasson and co-authors concerning the permafrost conditions of the 

Northern Village of Kuujjuaq (Appendice 1), the dominant geological units present on the territory 

of the village are 5: rocky outcrops (Proterozoic granitic rocks of the province of Churchill), aeolian 

and alluvial sediments, glacial, marine and organic deposits (peatlands). 

Outside the Northern Village of Kuujjuaq are : 

▬ About 120 km northwest: the Baie-aux-feuilles national park reserve with an area of 

386,807.6 hectares, protected area no. 7078; 

▬ About 40 km to the North-West: a mining exploration activity (Diana Property, Azimut 

exploration); 

▬ About 130 km to the South: mining project (Eldor property, Ashram deposit). 
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Map 1. Location of the study area 
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2 CHARACTERIZATION OF WATER 

WITHDRAWAL 

The determination of the water source protection areas, as well as the determination of the 

vulnerability levels of the water quality indicators presented in sections 2.3 and 2.4 (article 69, 

Appendice IV of the WWPR), were carried out by consulting the various data transmitted by the 

Kativik regional administration as well as the data available for the study areas in the open 

databases mentioned below : 

▬ Geobase of Quebec Hydrographic System / Géobase du réseau hydrographique du Québec 

(GRHQ) (MERN, 2019); 

▬ Hydrographic Basins Data base / Base de données des bassins hydrographiques (MELCC, 

2019); 

▬ Topographic Data of Canada – CanVec Series (Natural Resources Canada, 2020); 

▬ Image Library of the Northern Villages/ Imagerie des villages autochtones du Nord 

(https://mern.gouv.qc.ca/repertoire-geographique/imagerie-villages-autochtones-nord/); 

▬ Cartography of the indigenous Northern Villages at a 1 : 2 000 scale/ Cartographie des 

villages autochtones à l’échelle 1/ 2000 

(https://www.donneesquebec.ca/recherche/dataset/cartes-topographiques-des-villages-

autochtones-du-nord-a-l-echelle-de-1-2-000); 

▬ Satellite imagery from Google Earth Pro©. 

 

2.1 RAW WATER WITHDRAWAL SITE 

The Northern Village of Kuujjuaq's water withdrawal site is located in Lake Stewart, north of the 

village. This water point is a lake with an area of 946.37 ha, which drains a watershed of 6100.51 ha. 

It stretches for 10 km parallel to the Koksoak River. 

The intake, built in 1991, is located at the end of Chemin du Lac Stewart, which ends in a cul-de-

sac. The water intake is connected to the water pumping station innerly located on the bank 

(photo 1). 

https://mern.gouv.qc.ca/repertoire-geographique/imagerie-villages-autochtones-nord/
https://www.donneesquebec.ca/recherche/dataset/cartes-topographiques-des-villages-autochtones-du-nord-a-l-echelle-de-1-2-000
https://www.donneesquebec.ca/recherche/dataset/cartes-topographiques-des-villages-autochtones-du-nord-a-l-echelle-de-1-2-000
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 Aerial photograph adapted from imagery of the Native Villages of the North (MERN). Lake Stewart is the 
source of drinking water for the Northern Village of Kuujjuaq 

 

 Pumping station on the shore of Lake Stewart (September 2019, KRG) 

 

The plans presented in Appendice 2 describe in detail the installations at the water intake. 

The installations at the water intake are as follows: the water intake is a polyethylene pipe ending 

in a strainer. The pipe goes to the well of the pumping station where two pumps send water to the 

treatment station through a sediment screen. Two other pumps allow water to circulate in the 

recirculation line, which forms a loop between the supply line and the supply line at its outlet from 

the well (Appendice 2). 

Vers Kuujjuaq

Station de 
pompage



 

Projet 21-0054 6 

Table 1. Summary of the characteristics of the drinking water intake in the Northern Village of 

Kuujjuaq 

Sample site element Description and details 

Name of the water intake Kuujjuaq - Approvisionnement 

Water intake number X2114283 

Geographical coordinates 58˚ 08’24.28’’N; 68˚ 26’46.07’’O 

Type of use Permanent 

Type de withdrawal In the lake using a submerged strainer 

Depth of sampling Unknown 

Population served 2862 inhabitants 

Maximum withdrawal rate per day 1 123 m3  

Critical water level Unknown 

Number of the most recent authorization issued by the Ministère Unknown 

 

The supply pipe (250 mm ø) then runs along the access road to the lake for a distance of 3.9 km, 

until it reaches the new water treatment station in the village, built in 2018/2019 (location map 1). 

The supply line is made of high-density polyethylene, insulated, and heated to prevent the risk of 

freezing during winter. 

2.2 DRINKING WATER TREATMENT INFRASTRUCTURES 

The Northern Village of Kuujjuaq water treatment and distribution station is located in the village at 

the following coordinates (map 1): 58˚6’52.59’’ N et 68˚24’17.94’’O 
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 Interior three-dimensional view of the new drinking water treatment plant in the Northern Village of Kuujjuaq, 
built in 2018 (Source: CIMA+) 

 Exterior three-dimensional representation of the new drinking water treatment and distribution station (Source: 
KRG) 

Built in 2018/2019 on vacant land, the drinking water treatment and distribution station is located 

along Dog Teamer’s Road, not far from the site of the old drinking water treatment plant. 

▬ Nanofiltration (granular filtration, followed by membrane filtration); 

▬ UV light disinfection (two UV reactors from the Trojan brand); 

▬ Disinfection by adding a chlorine solution; 

▬ pH adjustment and remineralization (addition of sodium bicarbonate and calcium chloride); 

▬ Storage of water in the tank before distribution; 

▬ Further addition of residual chlorine when the water is transferred to the water truck for 

distribution. 

 

Frequent negative temperatures at this latitude make it difficult if not impossible to install an 

aqueduct system to supply the village with drinking water (Vincent et al. 2012). Thus, once the 

water is treated, it is distributed daily by tanker truck to the various infrastructures and to the 

residents of the village, each with a specific water tank. 

A diagram showing in detail the different stages of water treatment, from its withdrawal from Lake 

Stewart to its distribution by tanker, is provided in Appendice 2. 
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2.3 WATER SOURCE PROTECTION AREAS 

Under articles 70, 72 and 74 of the WWPR, category 1 surface water withdrawals are surrounded 

by 3 protection areas, nested one in the other and which may overlap: the inner protection area, 

the intermediate protection area and the outer protection area. In the case of a surface water intake 

installed in a lake, the boundaries of these protection areas follow the following criteria : 

 

Table 2. Characteristics of protection areas when the surface water source is located in a lake 

Type of environment 
Protection areas 

Inner Intermediate Outer 

Lake 
300 m around the sampling 
site + 10 m riparian strips 

3 km around the sampling 
site + 120 m riparian strips 

The watershed of the 
withdrawal site and, if 
applicable, the portion of the 
intermediate protection area 
located downstream of the 
withdrawal site 

 

General methodology : 

Watershed delimitations were determined using the hydrographic cutting units (HCU) as well as 

the linear (rivers) and polygon (lakes) geometric networks available from the Geobase of the 

Quebec Hydrographic System (GQHS or GRHQ in French, 2019). For reference, HCU represent a 

portion of a bigger watershed or a group of small watersheds delimited by the “Centre d’expertise 

hydrique du Québec” (CEHQ; now incorporated into the MELCC). 

On the one hand, the maximum extension for the water source watershed was determined using 

the linear (rivers) and polygon (lakes) geometric networks, in particular by the validation of the 

direction of the water flow and the classification of the linear features according to the Strahler 

stream order. This operation allows to validate the interconnectivity of the hydrographic system at 

the HCU limits. 

On the other hand, the watershed portion that was downstream the water withdrawal location had 

to be removed from the lake/ river global watershed when relevant i.e., the portion of the global 

watershed that has no influence on the exploited waters. The portion upstream the water withdrawal 

location (watershed delineation) was delimited using level curves at a 1: 50 000 scale available 

from the topographic data of Canada (CanVec Series, 2020) as well as the linear (rivers) and 

polygon (lakes) geometric networks available from GQHS. Finally, this whole operation permitted 

us to properly delimit the water source watershed. 
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Maps 2 and 3 show the protection areas for the drinking water source in the Northern Village of 

Kuujjuaq. As high-water mark data was not available, stream boundaries were determined from 

existing hydrographic layers for the study site. 
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Map 2. Inner and intermediate protection areas for the water intake in the Northern Village of Kuujjuaq 
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Map 3. Intermediate and outer protection areas from the water source in the Northern Village of Kuujjuaq 
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2.4 VULNERABILITY INDICATORS 

As required by Article 69, Appendice IV of the WWPR, the vulnerability of the surface drinking water 

source is assessed using six indicators which are assigned a low, medium, or high level of 

vulnerability. These vulnerability levels are determined by following the analysis methods presented 

in the guide de réalisation des analyses de vulnérabilité des sources destinées à l’alimentation en 

eau potable du Québec (MELCC, 2018) and prescribed in Appendice IV of the WWPR. The 

following sections present the results of these analyzes for each of the six indicators, as well as the 

methods employed based on the data available for this assessment. 

2.4.1 Physical integrity of the site 

Method 1 : Consultation of the register of events. Since August 14, 2014, all those responsible for 

a category 1 surface water withdrawal are required to keep an up-to-date register of events that 

have affected, among other things, a water shortage, an obstruction, or a breakage at the water 

withdrawal site (article 22.0.4 of the WWPR). 

An oil spill (approximately 5L) at the pumping station site was listed in November 2019. The soil 

was then decontaminated according to the standards in force in the intervention guide - Soil 

protection and contaminated land rehabilitation (MELCC, 2019) and an environmental study was 

produced (AV19-171-1, Avataani Environmental, December 2019). 

 

Table 3. Register of events that affected the physical integrity of the withdrawal site 

Event type Date Consequences 

Oil spill Autumn 2019 
Excavation of contaminated soil and backfillPossible contamination of the 

water source 

 

According to the Avataani Environmental report dated December 2019, further excavations of 

contaminated soil at the spill site remained to be undertaken in the spring of 2020. The information 

provided to us by the Kativik regional administration indicates that this second series of excavations 

were indeed carried out in 2020. Likewise, it was assumed that the spill resulted from the 

displacement of the hydrocarbon reservoir during its movement, that the quantity spilled was 

potentially greater than 5 L and that other similar spills and not listed may have taken place in the 

past. This event places the physical vulnerability of the water sampling site at an medium level. 

However, if evidence is provided that the excavations in 2019 and 2020 have resulted in optimal 

soil decontamination and that measures have been taken to prevent such spills at the sampling site 

in the future, the level of vulnerability of the indicator may be brought down to low. 
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Since we did not have access to a complete register of events, method 2 was also applied in 

addition to method 1, to determine the level of vulnerability of this indicator. (Such a proper register 

does not seem to exist. The municipality has been questioned about this, but no response has yet 

reached us at the time of writing this report). 

Method 2 : Professional opinion on the condition of the infrastructure. 

The context of the pandemic due to COVID-19 since the beginning of 2020 did not allow our 

professionals to visit the Northern Village of Kuujjuaq to meet local stakeholders, to visit the 

infrastructures and assess their condition since their last upgrade. Having received the mandate to 

assess the vulnerability of the water source in November 2020, we are therefore relying on the data 

made available by university research teams (Centre for Northern Studies, Université Laval) and 

information exchanges with members of the community and the Kativik regional administration in 

order to issue an opinion on the state of infrastructures and the risk of damage caused by the 

vagaries of the climate. However, we recommend that this advice be validated in the future by a 

professional visit to the site of the water sampling and treatment facilities. 

State of infrastructure 

After consulting the documents sent by the Kativik Regional Government (KRG), it appears that the 

drinking water treatment facilities in the Northern Village of Kuujjuaq were almost completely 

refurbished in 2018/2019. A new water treatment and distribution station was built on a new site, 

as well as the entire treatment system was redone at that time. A new tank was installed outside 

the treatment plant, while the pumping station facilities were upgraded in 2018. The work also 

included the installation of a fence to restrict the access to the pumping station site for authorized 

persons only. 

Risks of natural origin on the integrity of infrastructures 

Since the Northern Village of Kuujjuaq is located in a discontinuous permafrost zone, the existing 

infrastructures are subject to ground movements during periods of frost and thaw and to the 

vagaries of the arctic climate. An analysis carried out by the Centre for northern studies of Laval 

University (Chiasson et al. 2020) presents the permafrost conditions according to the surface 

deposits on which the various infrastructures of the village were built (Appendice 1). The location 

of the lake's water intake is on glacial deposits (tills) covering more than 2m thick on a rocky base. 

These unconsolidated deposits can consist of ice up to 30 % of their volume content and are 

therefore unstable during periods of freezing and thawing. Differential settlements and creep 

caused by movements of the active layer of permafrost could therefore affect the building of the 

pumping station, depending on the foundations on which the latter rests. However, no information 

transmitted leads us to believe that the building may have suffered from such phenomena in the 

past. 
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The new water treatment plant is not on the map shown in Appendice 1 because it is too recent to 

build. However, the deposits located where the latter was built are all thaw-stable deposits 

(bedrock, sand and gravel cover whose thickness is less than 2 m, sand and stratified gravel whose 

thickness is greater than at 2 m). New water treatment, storage and distribution facilities are 

therefore not at risk of damage due to movements and variations in permafrost conditions. 

Finally, still according to the report by Chiasson and co-authors, neither the area of the village which 

hosts the water treatment facilities nor the location of the water intake in the lake is subject to natural 

and apprehended hazards, which were listed by the team of scientists as part of their research 

(Appendice 1). 

In light of this information, the location of the drinking water collection, treatment and storage 

infrastructure in the Northern Village of Kuujjuaq does not appear to be problematic for the next 5 

years. According to this method, the physical vulnerability of these sites is low. A field verification 

will however be necessary to validate this preliminary opinion. 

When two methods are used to determine the level of vulnerability of an indicator, it is necessary 

to choose the higher level. The level of physical vulnerability of the sampling site is therefore 

classified as medium, as obtained by applying method 1. 

2.4.2 Vulnerability to microorganisms 

The northern villages, because located north of the 55th parallel (article 22.0.3 of the regulation 

respecting the quality of drinking water, RRQDW), are not subject to the requirements of article 

22.0.1 of the RRQDW, that is, the obligation to test a sample of raw water per week when the 

distribution system serves between 1001 and 5 000 people. 

The sampling of raw water for the detection of microorganisms aims to detect the possible presence 

of pathogenic microorganisms, particularly E. Coli bacteria, which can cause gastroenteritis, the 

main symptoms of which are: diarrhea, abdominal cramps, nausea, and vomiting 

(https://www.quebec.ca/agriculture-environnement-et-ressources-naturelles/eau-

potable/contamination-de-l-eau-reseau-de-distribution/e-coli-coliformes-fecaux-or-enterococci/). 

Surface water sources, compared to groundwater sources, are particularly sensitive to the risks of 

contamination by coliform bacteria (total, fecal) relating to the activities of the surrounding fauna 

and the impacts of human activities located nearby. 

For the Northern Village of Kuujjuaq, raw water samples were analyzed from the year 2020. 

Remember that being north of the 55th parallel, this municipality is not obliged to monitor this 

parameter on a regular basis. To determine the vulnerability of the water source to microorganisms, 

we therefore applied method 2. 

https://www.quebec.ca/agriculture-environnement-et-ressources-naturelles/eau-potable/contamination-de-l-eau-reseau-de-distribution/e-coli-coliformes-fecaux-or-enterococci/
https://www.quebec.ca/agriculture-environnement-et-ressources-naturelles/eau-potable/contamination-de-l-eau-reseau-de-distribution/e-coli-coliformes-fecaux-or-enterococci/
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The latter consists of determining whether, over the entire watershed of the water intake, there is 

no agglomeration served by a combined or pseudo-domestic sewer network or any industry or 

activity likely to release pathogenic microorganisms in the water body. Data from Colilert tests for 

the year 2020 were also used to validate the results of method 2. 

After examining the land uses and satellite imagery (MERN, Google Earth), it appears that no 

element likely to reject pathogenic microorganisms is present in the watershed of the water intake 

(maps 2 and 3; Appendice 3) 

In addition, the Colilert test results available between 2016 and 2020 do not indicate the presence 

of fecal coliforms in raw water. Of course, surface water sources remain particularly sensitive to 

contamination by surrounding fauna. For this reason, it would be prudent to continue the regular 

monitoring of raw water started in 2020. 

All these elements lead us to set the level of vulnerability of the water intake to microorganisms at 

"low". 

2.4.3 Vulnerability to fertilizers 

Villages located north of the 55th parallel (article 22.0.3 of the RRQDW) are not subject to the 

requirements of article 22.0.2 of the RRQDW, i.e. the obligation, for a municipal distribution system 

serving more than 500 people and at least one residence, to sample and quantify the total 

phosphorus in raw surface water once a month between May and October. 

Methods 2 and 3 will therefore be used for this indicator. The highest vulnerability rating obtained 

between methods 2 and 3 will be selected as the final rating. 

Method 2 : it consists of listing all the events associated with blooms of algae or cyanobacteria in 

the water as well as a suspected increase in ammoniacal nitrogen. 

No event of this nature has been reported by the Northern Village of Kuujjuaq. The application of 

this method therefore makes it possible to attribute a low level of vulnerability to fertilizers. 

Method 3 : a professional assesses all the activities that represent a potential source of 

phosphorus or ammoniacal nitrogen in all the protection areas and judges whether they represent 

a risk. 

A seaplane base is located in the intermediate protection zone of the water intake and a small boat 

launch is located in the inner protection zone (Map 1). These activities could, by the resuspension 

of lake sediments following turbulence in the water, contribute to the lake's total phosphorus 

reservoir. However, given the size of the lake (dilution effect), its highly likely oligotrophic waters 

(northern lakes have generally nutrient poor waters; Hamilton et al. 2001, Michelutti et al. 2002), 
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and the modest intensity of traffic on the lake, it is unlikely that these activities could significantly 

affect the concentration of total phosphorus in Lake Stewart. 

The level of vulnerability of the water source to fertilizers is therefore set at low. 

2.4.4 Vulnerability to turbidity 

The villages located north of the 55th parallel (article 22.0.3 of the RRQDW) are not subject to the 

requirements of article 22.0.2 of the RRQDW, i.e. the obligation to continuously monitor turbidity 

variations of the raw water once every 4 hours at least and record the values in a register. 

As there is no recorded dataset concerning the turbidity of the water exploited for the Northern 

Village of Kuujjuaq, method 2 is applied to determine the vulnerability rating of the water source. 

This method consists of issuing a professional opinion following the assessment of the potential 

impacts of the natural characteristics of the watershed and the human activities taking place there. 

As for fertilizers, the turbidity of the lake water could be influenced, to a small extent, by the 

seaplane base located in the intermediate protection zone and by the small launching set up next 

to the water pumping station, in the inner protection zone. However, the potential impact of these 

activities on turbidity is considered minor: the seaplane base is located in a part of the lake isolated 

from the water intake by a narrow channel (maps 1 and 2), and related activities upon launching 

are not likely to generate a significant addition of suspended matter to influence turbidity. 

In addition, an in-depth analysis of the characteristics of the watershed of the drinking water source 

carried out by the hydrogeology firm LNA1  highlights low slopes throughout the watershed (average 

value of 3.3 %). However, it should be noted that 80 % of the surface deposits present in the 

watershed are likely to be a source of suspended particles for the exploited water. The analysis 

also established that 71 % of the watershed (its terrestrial part) is occupied by vegetation which 

contributes to the protection of the exploited water from turbidity. Full details of the analysis 

produced by LNA are presented in Appendice 4. 

According to the land use map of the Northern Village of Kuujjuaq, the edges of the lake are 

classified as “conservation zones”, the water intake is surrounded by a 60 m buffer zone and the 

rest of the protection areas of the source of water belongs to the “Nuna” zone, which is mainly 

dedicated to traditional and recreational activities (see also section 3.3 for more details on land 

uses). Given these elements, anthropogenic activities in the watershed are not likely to influence 

the turbidity of the exploited waters. 

 
1  Due to the limited data available and in order to validate the level of vulnerability of the water intake to turbidity, an external opinion 

was requested from LNA 
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The level of vulnerability of the water source to turbidity is therefore considered to be low. In the 

future, however, it may be prudent to monitor and record changes in this parameter. Consistently 

high turbidity readings can lead to technical failures in water treatment facilities. 

2.4.5 Vulnerability to inorganic substances 

The 11 inorganic substances whose concentrations are to be monitored on an annual basis in 

drinking water under article 14 of the RRQDW are as follows: antimony, arsenic, barium, boron, 

cadmium, chromium, cyanides, fluorides, mercury, selenium, uranium. Nitrates and nitrites should 

be monitored on a quarterly basis. 

As the dataset available for the Northern Village of Kuujjuaq does not include 5 years of consecutive 

values and in accordance with the recommendations of the guide, we first favored method 2. The 

data available from trace metal analyzes were used as a complement to the main method. 

Method 2 aims to determine whether sectors of industrial, commercial, or agricultural activity are 

located within the 120 m strip of land of the intermediate protection zone and what percentage of 

this land area they occupy. The level of vulnerability is low if the percentage is less than or equal 

to 20 %. No industrial, commercial, or agricultural activity is located in the 120 m riparian strips. 

In addition, the concentrations of the 11 inorganic substances, available for the years 2015, 2016 

and 2020; as well as the nitrate-nitrite concentrations, available in part for 2015, 2016, 2017, 2019 

and 2020, are all well below the applicable standards. In light of this information, the vulnerability 

index of the drinking water source to inorganic materials is set at low. 

2.4.6 Vulnerability to organic substances 

As the Norther Village of Kuujjuaq drinking water system does not serve more than 5,000 people, 

it is not mandatory for this northern village to monitor the 16 pesticides and 16 other organic 

substances under section 19 of the RRQDW. Method 2 was therefore applied to determine the 

level of vulnerability of this indicator. It is identical to method 2 used in section 2.4.5 for inorganic 

substances. 

The level of vulnerability of the drinking water source to organic substances is therefore set at low. 
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2.4.7 Summary of vulnerabilities 

Table 4. Summary of the methods used to determine the vulnerability rating of each of the six 

indicators and the results obtained 

Indicator Main method used Vulnerability level 

A (physical integrity) Methods 1 et 2 Medium 

B (microorganisms) Method 2 Low 

C (fertilizers) Methods 2 et 3 Low 

D (turbidity) Method 2 Low 

E (inorganic sub.) Method 2 Low 

F (organic sub.) Method 2 Low 
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3 INVENTORY OF ELEMENTS LIKELY TO 

AFFECT THE EXPLOITED WATER 

3.1 ANTHROPIC ACTIVITIES 

Due to the context linked to the Covid-19 pandemic, our professionals were unable to go to the 

Northern Village of Kuujjuaq to take an inventory of human activities in the field. The following 

sections were therefore carried out thanks to the consultation of the land use map, the development 

plan of the Northern Village of Kuujjuaq and the consultation of the members of the municipal 

council, the Nayumivik landholding corporation, and the Kativik regional administration when details 

were required. Google Earth satellite images and imagery from northern indigenous villages 

(MERN) were also consulted. 

The core of the Northern Village of Kuujjuaq is located approximately 4.3 km as the crow flies from 

the water intake of Lake Stewart, the latter is isolated from most human activities and its 

infrastructure. Thus, very few activities take place in its watershed. 

3.1.1 Inventory of human activities 

The anthropogenic activities to be listed are those which, in their usual functioning, are likely to 

release contaminants that may affect the quantity or quality of surface water exploited. 

 

Table 5. Activities likely to have an impact on the quality of exploited waters in the watershed of 

the water source 

Activity type Protection area Code and name CUBF Potential contaminants 

Operation of the 
borrow pit 

Outer 
89 – exploitation and extraction of 

other natural resources 
inorganic substances 

Seaplane base Intermediate 43 – air transport (infrastructure) inorganic substances 

Launching of boats 
ramps 

Inner 
44 – maritime transport 

(infrastructure) 
inorganic substances 
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3.1.2 Threats linked to human activities 

The assessment of threats from anthropogenic activities first involves determining how often the 

activity is likely to release contaminants and the severity associated with that activity and the 

contaminants released. The combination of the frequency level with the severity level makes it 

possible to determine the final risk potential, in accordance with the method presented in the 

drafting guide and under Article 75 of the WWPR. 

 

Table 6. Risk potential of the listed activities 

Activity type Protection area Considered contaminants Risk potential 

Operation of the 
borrow pit 

Outer Inorganic materials such as trace metals Low 

Operation of the 
borrow pit 

Outer 
Particles suspended in water that can affect 

taste or smell 
Low 

Air traffic from the 
seaplane base 

Intermediate 
Particles suspended in water that can affect 

taste or smell 
Low 

Air traffic from the 
seaplane base 

Intermediate 
Inorganic materials such as trace metals or 

phosphorus 
Low 

Boat launch and 
navigation 

Inner 
Particles suspended in water that can affect 

taste or smell 
Low 

Boat launch and 
navigation 

Inner 
Inorganic materials such as trace metals or 

phosphorus 
Low 

 

The usual activities of the operation of the borrow pit (Dog Teamer's Pit, see also map 1 for the 

exact location) could produce dust, then influencing the turbidity and inorganic substances in the 

drinking water drawn from the neighboring lake (like trace metals for example). The vibrations of 

the machinery could cause the sediment to resuspend in the water and therefore also influence the 

turbidity and inorganic content. However, none of the water tests reviewed in this study suggest a 

detectable impact on regulated inorganic materials. In addition, the borrow pit has been in operation 

since September 2020. Material extraction is scheduled until 2022 for a quantity of material of 

approximately 50,000 m2. These activities are therefore modest. The severity of the consequences 

of these activities on turbidity and inorganic substances is considered minor. In addition, these 

activities occur frequently. The risk potential is then set to low. 

As explained previously in sections 2.4.3 and 2.4.4 concerning the influence of these activities on 

turbidity and total phosphorus, the usual activities of the seaplane base and the launching are not 

likely to represent a serious threat to the quality of the water exploited. By following the guide's 

criteria, we estimate that the consequences of these activities are minor and that they occur at a 
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frequent rate (more than once a year but less than once a week when reduced to the year since 

none of these activities take place during the winter). Air traffic from the seaplane base, as well as 

navigation activities from the launch, therefore, represent a low-risk potential for the quality or 

quantity of the water exploited. 

It should be noted that a former borrow pit operating site has been listed near the water source, in 

the intermediate protection zone (see location map 1). After discussion with the Nayumivik 

Landholding Corporation2, it appears that this borrow pit has not been exploited for several 

decades. Also, the site would have been used as the village’s first dumping ground for a short time 

before the location was quickly abandoned, again several decades ago. After communication with 

the KRG, no soil contamination data is available for this location, the impact of this former site on 

the quality of the water exploited therefore remains unknown. However, no anomalies emerged in 

the analyzes of inorganic substances, so it can be assumed that the site does not affect the quality 

of the water exploited. Given its close distance from the water sampling site, it might still be relevant 

to perform some soil contamination analyzes. 

3.2 POTENTIAL EVENTS 

Potential events linked to human activities correspond to exceptional events caused by accidents 

or extreme climatic events and which are likely to release contaminants into the surface water 

exploited or affect the quantity of drinking water available. 

  

 
2 Email communications with M Curtis Mesher, Landuse Administrator, Nayumivik Landholding Corporation 
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3.2.1 Inventory of potential events 

 

Table 7. Potential events related to the anthropogenic activities inventoried in the watershed of 

the water intake 

Potential event 
Associated 

activity 
CUBF Code and 

Name 
Protection area 

concerned 
Potential 

contaminants 

Spill at the 
pumping station 

Electricity and 
Heating system 
at the raw water 
pumping station 

483 – Aqueduct and 
irrigation 

Inner, intermediate 
Organic and inorganic 

substances (oil 
products) 

Machinery spill 
Operation of the 

borrow pit 

89 – exploitation and 
extraction of other 
natural ressources 

Outer 
Turbidity, organic and 
inorganic substances 

Oil spill 
Air traffic from 
the seaplane 

base 

43 – air transport 
(infrastructure) 

All protection areas 
Organic and inorganic 

substances 

Oil spill 
Boat launch and 

navigation 

44 – maritime 
transport 

(infrastructure) 
All protection areas 

Organic and inorganic 
substances 

Forest fire 
Vegetation in the 

watershed 

91 – undeveloped and 
unexploited land 

space 
All protection areas 

Turbidity (suspended 
solids) 

 

3.2.2 Threats related to potential event 

The threat assessment of potential events involves first determining the level of likelihood of the 

event occurring and then the severity of this event. The combination of the level of probability with 

the level of severity makes it possible to determine the final risk potential, in accordance with the 

method presented in the drafting guide and under Article 75 of the WWPR. 
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Table 8. Risk potential of the listed events 

Potential event Protection area Contaminant considered Risk potential 

Spill at the pumping station Inner, intermediate Oil products Low 

Spill / machinery accident at the borrow 
pit 

Outer Oil products Very low 

Seaplane accident / spill All areas Organic matter Low 

Boat accident / spill All areas Organic matter Low 

Seaplane accident / spill All areas Inorganic matter Low 

Boat accident / spill All areas Inorganic matter Low 

Feu de forêt All areas Turbidity Very low 

An oil spill at the raw water pumping station located on the shore of the lake immediately beside 

the water intake, is a potential event that could contaminate the exploited waters. A potential spill 

following either the filling/ maintenance of the oil tank associated to the pumping station or some 

instruments malfunctions associated to the oil tank (due to a freezing event, defective/ old parts, 

etc.) could have serious consequences on water quality (aesthetic or organoleptic water quality 

problem that is not acceptable for the consumer; MELCC 2018). Moreover, it is possible that such 

an event will occur in the next 5 years. Following the guide’s criteria, the associated risk potential 

is therefore low. It should be noted that such an event occurred in Autumn 2019 (see section 2.4.1 

and section 4 for more details). 

A machinery failure or an accident at the borrow pit operating site represents a potential event 

during which petroleum-derived substances could be spilled and possibly drained into the body of 

water. However, in view of the protocols to be applied during such discharges and of the regulations 

governing the operation of such sites (Regulation respecting quarries and sand pits Q-2, r. 7) and 

in view of the minimal operation of the site at present, the seriousness of the consequences of such 

a spill on the exploited waters is considered minor. Moreover, it is possible that such an event will 

occur in the next 5 years. The risk potential associated with such an event is therefore very low. 

An accidental spill of oil from aviation or maritime activities could release both organic and inorganic 

contaminants. In both cases, such spills could have serious consequences on the quality of the 

water exploited if the spill is large (contamination of the water that could influence the health of the 

population). However, the dilution effect in the waters of the lake, the water treatment facilities, and 

the location of such an incident on the lake reduce the severity of the consequences of the potential 

event to "serious". In addition, it is possible that such an event could occur in the next 5 years. The 

risk potential associated with such an event is therefore classified as low. 
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A forest fire was recorded in 2014 about 10km outside the village (total burn over an area of 95.8 

ha, source: Open Forest interactive map). In the worst case, such a fire in the catchment area of 

the water intake would have minor consequences on the quality of the water (aesthetic or 

organoleptic water quality problem perceptible by consumers but tolerable). The likelihood of such 

an event occurring within the next five (5) years is still possible, especially if it occurs in a warm 

year with little precipitation. The risk potential associated with such an event is therefore classified 

as very low. 

Although the melting of permafrost in connection with global warming is an omnipresent challenge 

in all the protection areas of the water intake, it is difficult, with current data, to assess to what extent 

this problematic represents a threat, since it is difficult to predict where and when a subsidence or 

a melt pool will appear and what consequence(s) these will have on the quality of the water 

exploited. For this reason, potential events related to permafrost melting have not been identified 

and assessed using the methods applied to the other events above. However, we still consider it 

essential to mention it here since this type of event could increase in frequency and severity with 

the ongoing global warming in this region. 

3.3 LAND USES INVENTORY 

3.3.1 Inventory of land use in protection zones 

As can be seen on the land use map (Appendice 3), the drinking water source protection areas are 

spread over four different use areas. 

▬ The conservation area (inner protection area); 

▬ The “Nuna” zone (all protection areas); 

▬ The residential zone (intermediate protection area); 

▬ The transport and communication area (intermediate protection area). 

The installation of a snow fence or an installation representing an equivalent use, as well as low-

impact activities such as hiking trails and snowmobile trails, are the only uses permitted in the 

conservation zones, which include the banks of the lake. 

Most of the rest of the protection areas belong to the “Nuna” zone. These lands are mainly used 

for traditional and recreational purposes but can also accommodate the infrastructure usually 

installed away from the center of the village, as described in the development plan adopted by the 

municipal council in 2017 (BY-LAW No. 2017 -03, Northern Village of Kuujjuaq). It should be noted, 

however, that no development or activity likely to pollute the municipal water source is permitted 

there. 
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Small areas, accommodating the seaplane base and some residences are classified as transport 

and communication zones and residential zones, respectively. 

The portion of the outer protection area that extends beyond the municipal limits represent Category 

I lands (Schedule 3), i.e. owned by the Nayumivik Landholding Corporation, which manages them 

for the benefit of his members. 

3.3.2 Risks related to land use designations for the drinking water sources 

In theory, some of the activities permitted on “Nuna” lands would likely affect the water source such 

as mineral exploration, solid waste landfills and sewage ponds, cemeteries, and quarries/ borrow 

pits. However, it should be noted that the waste treatment infrastructure is currently located outside 

the watershed of the water source. They therefore do not represent any risk for it in the present. If 

new waste treatment infrastructures were to emerge in the future, the regulations incorporated into 

the development plan concerning the “Nuna” zone prohibit the establishment of such activities in 

places where they are likely to affect the water source. In addition, the development plan for the 

northern village stipulates that any borrow pit or quarry must comply with the by-law governing the 

operation of such sites for the exploitation of natural resources (Regulation respecting quarries and 

sand pits Q-2, r. 7) and must hold a certificate of authorization from the Ministry to which it reports 

(currently the MELCC). These activities, if they take place in the watershed of the water source, 

should therefore not represent a risk for the quality or quantity of the available drinking water. It 

should be noted that the use of these territories by the local population for their traditional and 

recreational activities (hunting and fishing, berries picking, camping, etc.) contributes to the 

protection of the water source. 

Two small portions of the intermediate area are classified as a residential area. The construction of 

residences and the resulting landscaping can increase soil impermeability and the runoff of drained 

water to the lake. However, the surface area of the residential area currently in the Intermediate 

Protection Area is very small and the conservation area that encompasses the lake shores 

eliminates the risk of water runoff to the lake, however negligible. In addition, the development plan 

for the Northern Village of Kuujjuaq provides for the development of play areas in residential 

neighbourhoods and the limitation of deforestation during new construction, two elements 

contributing to the protection of the water source. 

The portion of the intermediate protection area which is located in the "communication and 

transport" zone represents the surface on which the seaplane base is installed on the shore of the 

lake. Its current size does not represent a high risk for the quality of drinking water and activities 

related to this infrastructure have been assessed in sections 3.1.2 and 3.2.2. 

Table 10 presented in Appendice 3 summarizes the risks associated with the activities permitted 

in the four land uses listed in section 3.3.1 
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4 IDENTIFICATION OF PROBLEMS AND 

PROBABLE CAUSES 

Due to the isolated nature of the northern villages, and the pristine nature of the surrounding areas, 

drinking water sources are not exposed to the risks of chemical/biological contamination from 

human activities. 

Under section 75 of the WWPR, this stage of the analysis seeks to identify the natural or 

anthropogenic causes behind the medium or high level of vulnerability identified in section 2.4 of 

this report. 

 

Table 9. Identification of proven problems linked to the indicator of physical vulnerability of the 

drinking water withdrawal site 

Problem 
identification 

Associated 
vulnerability 

indicator 

Identification of 
causes 

Type of 
cause 

Description of the 
cause 

Associated 
protection zone 

Oil spill 
Physical 
indicator 

Relocation of 
the hydrocarbon 

resevoir 
Anthropic 

A spill occurred when 
the tank was 

disconnected for 
movement 

Intermediate 

 

Following an oil spill incident on the pumping station site (see section 2.4.1, method 1), the physical 

vulnerability indicator of the water sampling site was set at medium level. The probable cause of 

this spill is related to the displacement of the oil tank. Normally, this tank is placed on a concrete 

slab and surrounded by low walls, acting as a retention basin in the event of any spills. However, 

the tank having been moved for works, the oil spill took place directly on the ground. Thus, this 

exceptional situation should not occur again. Should such events be a recurring problem, we 

recommend that the facilities be assessed by a professional so that they can suggest solutions to 

this problem. 
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5 CONCLUSION 

5.1 GENERAL CONCLUSIONS 

The Northern Village of Kuujjuaq, like the other northern villages in Nunavik, is located in an isolated 

environment and very little exploited by commercial or industrial activities. For this reason, the 

drinking water source provides very good quality water, and it is not exposed to the risk of biological 

or chemical contamination. The main threat to water installations is the vagaries of the arctic 

climate, linked to the risk of freezing during the winter period and the movement of permafrost, 

which is undergoing profound changes with global warming. 

Following the assessment of the vulnerability of the water source, one of the six indicators (the 

physical integrity of the sampling site) was set at “medium” because of an oil spill event that took 

place. in the intermediate protection area of the water source in 2019. This event, which took place 

on the displacement of the hydrocarbon reservoir for works, resulted in an environmental study and 

the excavation of contaminated soil. 

The anthropogenic activities that have been listed in the inner and intermediate protection areas 

are navigation and air transport activities linked respectively to the launching of boats (inner 

protection area) and to the seaplane base (area intermediate protection). A borrow pit is also 

located in the outer protection zone. However, after evaluating the contaminants and potential 

events associated with these activities, it was determined that the latter pose only a low or very low 

threat to the quality / quantity of the water exploited. 

Finally, within the limits of the Northern Village of Kuujjuaq, the water source protection areas are 

mainly included in the "conservation" and "Nuna" land uses, which contribute to the protection of 

the water source. Small portions of the intermediate protection area are classified as residential 

area (three residences) and transport and communication area (seaplane base). 

It emerges from this study that the source of drinking water in the Northern Village of Kuujjuaq 

provides the northern village with quality water, so far little influenced by human activities. 

Recommendations are made in section 5.3 to compensate for the lack of certain data and to further 

strengthen the monitoring and protection of the drinking water source. 
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5.2 MISSING DATA 

There are no data on low water levels and high-water mark. Riparian strips were determined from 

the cartographic boundaries of the studied watercourses, available on the databases used for 

mapping. The best available resolution was used. 

There is no event log. 

The depth of the sample in the lake, the critical water level, as well as the number of the most recent 

authorization granted by the Ministry are also missing information. 

A request for access to water quality data had been made to the regional office of the MELCC for 

Nord-du-Québec on January 6, 2021 concerning drinking water quality for the Northern Village of 

Kuujjuaq. However, no data had been provided to us at the time of writing this report. 

Some data on analyzes of inorganic substances are missing. 

5.3 RECOMMENDATIONS 

Following the analysis of the vulnerability of the drinking water source in the Northern Village of 

Kuujjuaq, here is a list of recommendations, ranked in order of priority to validate certain data 

discussed in the report and to guarantee the best possible protection of the water source of drinking 

water. 

▬ During Colilert tests, continue to monitor regularly for the presence of fecal coliforms in raw 

water; 

▬ Keep a written record of events, even minor ones, which have affected the drinking water 

production chain and keep this information for inter-annual monitoring. An example of such a 

register is provided in Appendice 5; 

▬ Create a register in which to record the values of the turbidity of the raw water, particularly 

during periods of flood (spring melt, heavy rains) when the turbidity is likely to increase 

sharply; 

▬ Perform a soil contamination analysis at the site of the old borrow pit / dump located near the 

drinking water source. 

▬ Visit of the drinking water sampling and treatment infrastructure by a professional over the 

next five (5) years.  
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ANNEX 1.  GEOLOGY AND PERMAFROST 

 

▬ A1.1 Geological map of Quebec 

▬ A1.2 Permafrost conditions map (Source : Chiasson et al. 2020) 

▬ A1.3 Map of natural hazards (Source: Chiasson et al. 2020) 
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C a n a d a

C8

Mudstone, calcaire et conglomérat calcaire (Fm. de Jupiter)L14

Calcaire, shale, mudstone et conglomérat calcaire 
(Fms de Gun River, de Merrimack et de Becscie)

L13

Calcaire, mudstone, shale et grès 
(Fms d'Ellis Bay et de Vauréal)

L12

Shale rouge, grès vert, siltstone, gypse et anhydrite 
(Gp. de Queenston)

L11

Shale gris, grès, siltstone et calcaire (Gp. de Lorraine)L10

Mudrock, ardoise, dolomie et grès 
(Gp. de Sainte-Rosalie et Fm. de Stony Point)

L9

Shale noir calcareux et calcaire 
(Shale d'Utica et Shales de Pointe-Bleue)

L8

Brèche à fragments de dolomie, calcaire et grès dans une 
matrice carbonatée (brèches de Lacolle et de Havelock)

L7

Calcaire, shale, dolomie et grès (Gps de Trenton, de Black 
River et de Chazy; Fms de Mingan, de Tremblay, de Simard 
de Shipshaw et de Galets)

L6

Dolomie, grès, calcaire et shale 
(Fms de Beauharnois et de Romaine)

L5

Grès dolomitique, grès quartzitique et dolomie (Fm. de Theresa)L4

Grès quartzitique, grès feldspathique et conglomérat 
(Gp. de Potsdam)

L3

L2

Grès feldspathique, grès quartzitique et conglomérat 
(Fm. de Bradore)

L1

Grès et arkose (Fm. de Sextant)H4

Mudstone gypsifère, grès, dolomie, calcaire, gypse, 
anhydrite et halite (Fm. de Kénogami)

H3

Calcaire, dolomie, chert et grès 
(Fms de la rivière Ekwan et de la rivière Severn)

H2

Calcaire, dolomie et claystone (Fm. de Red Head Rapids)H1

Granite, granodiorite et syénite (Suite intrusive de Lemieux; 
Granite des Monts Stoke; Granodiorite de Scotstown; Suite 
plutonique de lac aux Araignées; plutons d'Aylmer, de 
Winslow, d'Averill et de Saint-Sébastien - Sainte-Cécile)

A29

Diorite et gabbroA29a

Grès, conglomérat et mudstone vert et rouge 
(Fms de La Garde et de Pirate Cove)

A28

Grès feldspathique, conglomérat, mudrock vert et rouge 
et calcaire (Grès de Gaspé)

A27

Basalte et rhyoliteA27a

Calcaire, mudstone calcareux, grès, ardoise, basalte et rhyolite 
(Calcaires supérieurs de Gaspé)

A26

Basalte et tuf mafiqueA26a

Mudrock, grès, calcaire et conglomérat 
(Gps de Saint-Francis et de Fortin; Fm. de Témiscouata)

A25

Mudrock, grès, calcaire et conglomérat (Gp. de Chaleurs)A24

BasalteA24a

Calcaire, siltstone, grès et conglomérat
(Gp. de Glenbrooke; Fms de lac Aylmer et de Cranbourne)

A23

Mudstone, grès, calcaire et conglomérat
(Gps de Matapédia, d’Honorat et de Cabano)

A22

Calcaire, mudstone et grès (Fm. de White Head)A22a

Schiste à blocs
(olistostromes de Drummondville et de la rivière Etchemin)

A21

Calcaire argileux, ardoise, mudrock, grès et conglomérat (Fms 
de Bourret, de la Ville de Québec, de Bulstrode et de Melbourne)

A20

Ardoise et mudrock (Gp. de Stanbridge)A19

Calcaire et ardoiseA19a

Schiste ardoisier, grès, mudrock et roches volcanoclastiques 
(Gp. de Magog)

A18

Roches volcaniques mafiques, tuf felsique et schiste 
(Complexe d'Ascot)

A17

Shale et ardoiseA17a

Grès et schiste ardoisier (Fms de Frontenac et de Clinton)A16

Roches volcaniques mafiquesA16a

Wacke lithique, mudrock, grès, conglomérat et mélange 
(Gp. de Mictaw; Fm. d’Arseneault)

A15

Mélange constitué de lithologies des formations de Rivière-
Ouelle, de Tourelle et de Des Landes (Mélange de Cap-Chat)

A14

Roches ultramafiques (complexes du mont Albert et de La 
Rédemption); amphibolite (Amphibolite du Diable); mélange de 
roches ultramafiques et sédimentaires 

(Mélange du Ruisseau Isabelle)

A13

Mudrock, grès et calcaire 

(Fms de Des Landes et de Cloridorme)
A12

Grès, wacke, mudrock et calcaire (Fm. de Tourelle)A11

Calcaire, dolomie et mudrock (Gp. de Philipsburg)A10

Mudrock, grès, conglomérat et calcaire (Gp. de Trois-Pistoles; 

Fms de Romieu, de Rivière-Ouelle et de Sainte-Hénédine)
A9

Mudrock, conglomérat, grès et calcaire

(Gp. de l’Île d’Orléans; Fms de Lauzon et de Lévis)
A8

Blocs et copeaux de grès, de roches volcaniques, de granite, 

de gabbro et de serpentinite (mélanges de Saint-Daniel et de 
Chesham)

A7

Grès quartzitique, mudrock, ardoise, conglomérat et calcaire
(Gp. de Rosaire)

A6

Roches intrusives ultramafiques à mafiques, roches 
volcaniques mafiques et amphibolite (complexes ophiolitiques 
de Thetford Mines, d’Asbestos et d’Orford)

A5

Mudrock, ardoise verte et rouge, grès et calcaire (Gps de 
Saint-Roch, d’Armagh, de Sillery, de Shefford et de Trinité; 
Fms d’Isle-aux-Coudres et de Saint-Bernard-sur-Mer)

A4

Roches volcaniques mafiques 
(Fm. de la Montagne de Saint-Anselme)

A4a

Roches volcaniques mafiques (Gp. de Caldwell) et schiste 
à chlorite (Fm. de Tibbit Hill)

A3a

Métabasalte et roches métasédimentaires 
(Gps de Shickshock et de Maquereau; Unité des Pics)

A2

Paragneiss, roches intrusives granulitiques et roches 
métavolcaniques felsiques (Massif de Chain Lakes)

A1

Impactite : monzoniteG33

Impactite : latite et basalte sphérulitiqueG33a

Syénite, monzonite, monzodiorite, granite et carbonatiteG32

Gabbro, troctolite, anorthosite, granite et nelsoniteG31

Granite, monzonite quartzifère, syénite quartzifère et pegmatiteG30

Syénite, monzonite, monzodiorite et autres intrusions 
alcalines associées

G29

Granitoïdes à orthopyroxène : charnockite, mangérite, jotunite 
et syénite à hypersthène

G28

Granitoïdes non subdivisésG27

MigmatiteG26

Gneiss granitoïdeG25

Gneiss charnockitique et gneiss mixteG24

Gneiss tonalitique et trondhjémitique; présence commune 
de tonalite

G23

Gneiss non subdivisésG22

Anorthosite, leucogabbro, leuconorite, leucotroctolite et 
nelsonite

G21

Gabbro, norite, gabbronorite, diorite, troctolite, pyroxénite 
et péridotite; quantité mineure d’anorthosite

G20

Gneiss mafique et amphiboliteG19

Arénite, grès, wacke, quartzite, paragneiss et schisteG18

Marbre, roches calco-silicatées, dolomie, schiste et quartziteG17

Formation de ferG16

QuartziteG15

Paragneiss schisteux à graphiteG14

Paragneiss, gneiss pélitique, marbre, quartzite et formation 
de fer; présence commune de roches intrusives mafiques 

G13

Migmatite métasédimentaire et diatexiteG12

Roches volcaniques felsiquesG11

Basalte, andésite et amphiboliteG10

Granite, granodiorite, monzonite quartzifère et pegmatiteG9

Tonalite, granodiorite et monzodioriteG8

MigmatiteG7

Gneiss granitoïdeG6

Gneiss charnockitique et gneiss mixteG5

Gneiss non subdivisésG4

Anorthosite et gabbroG3

Paragneiss; présence commune de diatexite, de roches 
intrusives mafiques et d’amphibolite 

G2

Amphibolite, métabasalte et gneiss mafique d’origine volcanique G1

Granite, monzonite quartzifère et syéniteC27

Syénite et monzoniteC26

Anorthosite, gabbro, gabbronorite, leuconorite et leucotroctoliteC25

Gabbronorite et péridotiteC24

Granite, granodiorite, monzodiorite et tonaliteC23

Monzonite et monzonite quartzifèreC23a

Granitoïdes à orthopyroxène : charnockite, opdalite, enderbite, 
mangérite, jotunite et gneiss granulitique

C22

Tonalite, diorite quartzifère et granodiorite foliées à gneissiquesC21

Carbonatite et roches ultramafiques potassiques associéesC20

Roches intrusives mafiques : gabbro, diorite, diorite quartzifère,
gabbronorite et anorthosite

C19

Roches intrusives ultramafiques : péridotite, pyroxénite et 
dunite

C18

Amphibolite et gneiss mafique non subdivisé; quantité mineure 
de métabasalte

C17

Formation de fer, mudrock et arénite quartzitiqueC16

Dolomie, dolomie stromatolitique, grès et siltstone 
dolomitiques, chert et brèche de chert

C15

Arkose, arénite quartzitique, conglomérat, grès, mudrock 
rouge et dolomie

C14

Mudrock et wackeC13

C12

QuartziteC12a

Marbre et roches calco-silicatéesC12b

Basalte et roches volcanoclastiques mafiques; faible quantité 
de roches volcaniques felsiques

C11

Roches volcaniques felsiquesC11b

Granite et monzonite porphyriqueC10

Migmatite de composition tonalitique à granitique; présence
commune de pegmatite

C7

Gneiss granitoïde : gneiss tonalitique avec injections 
de matériel granitique; présence commune de gneiss 
granitique à granodioritique

C6

Gneiss granulitique de composition tonalitique à 

granitique; présence commune de granitoïdes à orthopyroxène
C5

Gneiss tonalitique et dioritiqueC4

Amphibolite dérivée de roches intrusives et/ou extrusives 

mafiques à intermédiaires
C3

Roches sédimentaires : siltstone, shale, grès et conglomératC2

Roches métasédimentaires : paragneiss, schiste et quartziteC1

Gneiss granulitiqueN2

Gneiss tonalitiqueN1

Impactite, mylolisthénite, ignimbrite et brècheS28

Calcaire, shale, grès et conglomératS27

Grès, mudrock rouge et conglomératS25

Basalte subaérienS25a

Dolomie stromatolitique, grès et conglomératS25b

Arénite quartzitique, conglomérat et mudrockS24

Dolomie stromatolitique, grès dolomitique, conglomérat 

et brèche
S23

Conglomérat et grèsS23a

Formation de fer à jaspiliteS23b

Argilite, wacke, conglomérat et tilliteS22

Granite alcalin et monzograniteS21

Granite et granodiorite; quantité 

mineure de diatexite
S20

Granite et granodiorite à orthopyroxène et/ou clinopyroxèneS19

DiatexiteS18

Monzonite, monzonite quartzifère, syénite, 

monzodiorite, monzodiorite quartzifère et diorite
S17

Granite et granodioriteS16

Granite et granodiorite à orthopyroxène et/ou clinopyroxèneS15

Tonalite et granodiorite à orthopyroxène et/ou clinopyroxèneS14

Tonalite, diorite, diorite quartzifère et granodiorite; gneiss 

tonalitique
S13

Tonalite, granodiorite et granite; gneiss tonalitique et 

granodioritique
S12

Complexes stratiformes : anorthosite, gabbro, pyroxénite 

et péridotite
S11

Roches intrusives mafiques : gabbro, gabbronorite et dioriteS10

Roches intrusives ultramafiques : pyroxénite, péridotite, 

dunite, hornblendite, serpentinite, carbonatite et 
filons-couches ultramafiques et mafiques

S9

Roches sédimentaires : wacke, mudrock, conglomérat, 
formation de fer et arénite quartzitique

S8

Conglomérat polygénique; localement roches volcaniques 
alcalines

S8a

Formation de ferS8b

Roches métasédimentaires : paragneiss, schiste, 
formation de fer et marbre; quantité mineure de diatexite

S7

Roches volcaniques felsiques : rhyolite, rhyodacite, dacite, 
roches volcanoclastiques et intrusions porphyriques 
felsiques synvolcaniques

S6

Roches métavolcaniques et métavolcanoclastiques 
felsiques

S6a

Roches volcaniques mafiques et intermédiaires : basalte, 
andésite et roches volcanoclastiques

S5

Roches métavolcaniques mafiques et intermédiaires; 
amphibolite

S5a

Roches volcaniques ultramafiques : komatiite et 
basalte magnésien

S4

Gneiss tonalitique; tonalite et diorite foliéesS3

Roches métavolcaniques et métasédimentairesS2

Roches métavolcaniques et métasédimentairesS1

Frontière internationale

Calcaire à crinoïdes et calcaire récifal (Fm. de Chicotte)L15

Granodiorite et tonaliteC9

Tonalite, diorite quartzifère et granodiorite injectées de 
veines de composition granitique

C8

Roches volcaniques mafiques alcalinesC11a

Phyllade, schiste, ardoise, grès, quartzite, dolomie et 
conglomérat (Gps d'Oak Hill et de Caldwell; 
Schistes de Bennett)

A3

Syénite, carbonatite, péridotite et pyroxénite alcalinsS26

Roches intrusives alcalines intermédiaires à ultramafiques,

brèches de diatrème associées et cornéennes (Suite des
Montérégiennes)

1

Conglomérat, grès et mudrock rouges (formations de 
Bonaventure, de Cannes-de-Roches et de Cap-aux-Meules)

A30

Basalte, brèche d'effondrement, roches volcanoclastiques,
mudrock, grès, calcaire, gypse et anhydrite (formations du 
Cap au Diable et de Havre-aux-Maisons)

A30a
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Dépôts stables au dégel : roc et dépôts meubles contenant très
peu ou pas de glace

'pS{W�GH�VDEOH�HW�JUDYLHU�HQ�FRXYHUWXUH�PLQFH������P��VXU�VRFOH�URFKHX[�
/D� FRXFKH� DFWLYH� DWWHLQW� XQH� pSDLVVHXU� FRPSULVH� HQWUH� ���� HW� ���� P�
&RQWLHQW� GH� OD� JODFH� LQWHUVWLWLHOOH� SRUHXVH� GRQW� OH� FRQWHQX� YROXPLTXH� HQ
JODFH�HVW�JpQpUDOHPHQW�LQIpULHXU�j������

'pS{W�GH�VDEOH�HW�JUDYLHU�VWUDWLILp�pSDLV��!���P��
/D� FRXFKH� DFWLYH� DWWHLQW� XQH� pSDLVVHXU� FRPSULVH� HQWUH� ���� HW� ���� P�
&RQWLHQW�GH� OD�JODFH� LQWHUVWLWLHOOH�HW�SRVVLEOHPHQW�GH� OD�JODFH�VRXV� IRUPH
GH�OHQWLOOHV�GDQV�OHV�FRXFKHV�GH�PDWpULDX�j�JUDQXORPpWULH�ILQH��3UpVHQFH
SUREDEOH�GH�UpVHDX[�GH�SRO\JRQHV�j�FRLQV�GH�JODFH�ELHQ�GpYHORSSpV�

�D

�E

�F

6RFOH�URFKHX[�
/D�FRXFKH�DFWLYH�DWWHLQW�XQH�pSDLVVHXU�FRPSULVH�HQWUH�����HW���P��6HXOH
VD�VWUXFWXUH�GH�MRLQWV�HW�GH�GLDFODVHV�HVW�VXVFHSWLEOH�GH�FRQWHQLU�XQH�IDLEOH
TXDQWLWp�GH�JODFH�

Dépôts instables au dégel : dépôts meubles contenant beaucoup
de glace

'pS{W�j�JUDQXORPpWULH� ILQH�G
RULJLQH�PDULQH�HQ�FRXYHUWXUH�PLQFH������P�
VXU�VRFOH�URFKHX[�RX�GpS{WV�GH�VDEOH�HW�JUDYLHU�pSDLV�
/D� FRXFKH� DFWLYH� DWWHLQW� XQH� pSDLVVHXU� FRPSULVH� HQWUH� ���� HW� ���� P�
&RQWLHQW� EHDXFRXS� GH� JODFH� GH� VpJUpJDWLRQ� GRQW� OH� FRQWHQX� YROXPLTXH
GpSDVVH� UpJXOLqUHPHQW� ��� �� HW� SHXW� DWWHLQGUH� SUqV� GH� ������� 6XUIDFH
IUpTXHPPHQW� UHFRXYHUWH� G¶RVWLROHV�� 0DWpULDX� VXMHW� j� GHV� WDVVHPHQWV
GLIIpUHQWLHOV� OLPLWpV� ORUV� GH� VD� IRQWH� HQ� UDLVRQ� GH� VD� IDLEOH� pSDLVVHXU�
0DWpULDX�VXMHW�j�GHV�UXSWXUHV�GH�SHQWH�VXU�OHV�YHUVDQWV�

'pS{W�JODFLDLUH��WLOO��HQ�FRXYHUWXUH�pSDLVVH��!���P��VXU�VRFOH�URFKHX[�
/D� FRXFKH� DFWLYH� DWWHLQW� XQH� pSDLVVHXU� FRPSULVH� HQWUH� ���� HW� �� P�
&RQWLHQW� GH� OD� JODFH� LQWHUVWLWLHOOH� HW� VRXV� IRUPH� GH� OHQWLOOHV� GDQV� OHV
FRXFKHV�GH�PDWpULDX�j�JUDQXORPpWULH�ILQH��/H�FRQWHQX�YROXPLTXH�HQ�JODFH
HVW�JpQpUDOHPHQW� LQIpULHXU�j�������3UpVHQFH�G¶RVWLROHV�HW�GH�FRXOpHV�GH
JpOLIOX[LRQ� VXU� OHV� YHUVDQWV�� 0DWpULDX� VXMHW� DX� IOXDJH� HW� DX� WDVVHPHQW
GLIIpUHQWLHO�ORUV�GH�VD�IRQWH�

'pS{W�JODFLDLUH��WLOO��HQ�FRXYHUWXUH�PLQFH������P��VXU�VRFOH�URFKHX[�
/D� FRXFKH� DFWLYH� DWWHLQW� XQH� pSDLVVHXU� FRPSULVH� HQWUH� ���� HW� �� P�
&RQWLHQW� GH� OD� JODFH� LQWHUVWLWLHOOH� HW� VRXV� IRUPH� GH� OHQWLOOHV� GDQV� OHV
FRXFKHV�GH�PDWpULDX�j�JUDQXORPpWULH�ILQH��/H�FRQWHQX�YROXPLTXH�HQ�JODFH
HVW�JpQpUDOHPHQW� LQIpULHXU�j�������3UpVHQFH�G¶RVWLROHV�HW�GH�FRXOpHV�GH
JpOLIOX[LRQ�VXU�OHV�YHUVDQWV��0DWpULDX�VXMHW�DX�IOXDJH�HW�j�GHV�WDVVHPHQWV
GLIIpUHQWLHOV�OLPLWpV�ORUV�GH�VD�IRQWH�HQ�UDLVRQ�GH�VD�IDLEOH�pSDLVVHXU�

'pS{W�j�JUDQXORPpWULH�ILQH�G
RULJLQH�PDULQH�
/D� FRXFKH� DFWLYH� DWWHLQW� XQH� pSDLVVHXU� FRPSULVH� HQWUH� ���� HW� ���� P�
&RQWLHQW� EHDXFRXS� GH� JODFH� GH� VpJUpJDWLRQ� GRQW� OH� FRQWHQX� YROXPLTXH
GpSDVVH� UpJXOLqUHPHQW� ��� �� HW� SHXW� DWWHLQGUH� SUqV� GH� ������� 6XUIDFH
IUpTXHPPHQW� UHFRXYHUWH� G¶RVWLROHV�� 0DWpULDX� VXMHW� j� GHV� WDVVHPHQWV
GLIIpUHQWLHOV�LPSRUWDQWV�HW�j�GHV�UXSWXUHV�GH�SHQWH�VXU�OHV�YHUVDQWV�ORUV�GH
VD�IRQWH�
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Contraintes sévères : processus périglaciaires et de versants
dynamiques, littoraux et plaines alluviales actuelles

&RQWUDLQWHV� VpYqUHV� �� SURFHVVXV� SpULJODFLDLUHV� HW� GH� YHUVDQWV
G\QDPLTXHV��OLWWRUDX[�HW�SODLQHV�DOOXYLDOHV�DFWXHOOHV�
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ALÉAS NATURELS ACTUELS ET APPRÉHENDÉS

KUUJJUAQ
Québec, Nunavik

1 : 12 000

Cette carte présente les risques
naturels actuels et appréhendés de la
région de Kuujjuaq. Ce village se situe
au Nunavik, le long de la rivière
Koksoak, à près de 50 km de
l'embouchure de la baie d'Ungava
(58.06° N ; 68.24° O).

This map shows the actual and
potential natural hazards of the
Kuujjuaq region. This Nunavik village is
located on the shore of the Koksoak
River, at approximatively 50 km of the
mouth of Ungava Bay (58.06° N ;
68.24° W).
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Centre d'études nordiques, Québec, 2017

Kuujjuaq, Nunavik, Québec.
Photographie par Sarah Aubé-Michaud / Photocredits: Sarah Aubé-Michaud

Illustration de couverture / Cover illustration:

Note

This map was compiled mainly by air
photo interpretation and validated by a
limited number of terrain observations,
probing and drill holes in the
permafrost. Any information leading to
an improvement of precision and,
eventually, an update of the map will be
received with thanks.

Note

Cette carte a été compilée
principalement par photo-interprétation
et validée avec un nombre limité
d'observations de terrain, de sondages
et de forages dans le pergélisol. Toute
information pouvant en améliorer la
précision et éventuellement conduire à
la production d'une mise à jour sera
appréciée.
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Image en relief ombragé préparée
par L'Hérault, E. dérivée des

données LIDAR 2010, (MRNF 2010,
gouvernement du Québec).

Illumination : azimuth 315°, altitude
45°, exagération verticale 1x

Projection : MTM zone 6, NAD83
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GLISSEMENT DE TERRAIN / LANDSLIDE

AFFAISSEMENT THERMOKARSTIQUE / THERMOKARST SUDSIDENCE

MOUVEMENT DE MASSE / MASS WASTING

GÉLIFLUXION / GELIFLUCTION

COULÉE / FLOW

AVALANCHE DE NEIGE / SNOW AVALANCHE

ÉBOULIS / FALLS

PROCESSUS PÉRIGLACIAIRES / PERIGLACIAL PROCESSES

ÉROSION THERMIQUE / THERMAL EROSION

ÉROSION / EROSION

PROCESSUS HYDROLOGIQUES / HYDROLOGICAL PROCESSES

CLIMATIQUE / CLIMATIC

ÉROSION CÔTIÈRE ET FLUVIALE / COASTAL AND FLUVIAL EROSION

ÉROSION PAR LE VENT / WIND EROSION

CRUE SOUDAINE ET INONDATION / FLASH FLOOD AND FLOOD

DRAINAGE D'UN LAC / LAKE DRAINAGE

EMBÂCLE ET DÉBÂCLE GLACIELS / ICE-JAM AND BREAK-UP

POUSSÉE GLACIELLE / ICE-PUSH

GLAÇAGE / ICING

BUTTE SAISONNIÈRE À NOYAU DE GLACE / FROST BLISTER

FEU / WILDFIRE

BLIZZARD / BLIZZARD

HYDROLOGIE / HYDROLOGY

VERGLAS / ICE STORM

 SURCOTE / STORM SURGE

TEMPÊTE DE VENT / WIND STORM

PROCESSUS LIÉS AU DÉGEL / THAW-RELATED PROCESSES

TREMBLEMENT DE TERRE / EARTHQUAKE
TREMBLEMENT DE TERRE / EARTHQUAKE

BÂTIMENTS / BUILDING

INFRASTRUCTURES DE TRANSPORT /
TRANSPORT INFRASTRUCTURE

INFRASTRUCTURES / INFRASTRUCTURE

RÉSEAU DE DRAINAGE - ruisseaux intermittents
RILLS AND WATERTRACKS - running occasionally during spring melt

RÉSEAU DE DRAINAGE - ruisseaux permanents
RILLS AND WATERTRACKS - running throughout all arctic summer

PERGÉLISOL RICHE EN GLACE / ICE-RICH PERMAFROST
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ACTUAL AND POTENTIAL NATURAL HAZARDS

ACTUAL AND POTENTIAL NATURAL HAZARDS

RNCan, gouvernement du Canada, centre d'information
topographique (2008). Index vectoriels du système national de
référence cartographique du Canada.

Système national de référence cartographique
The National Topographic System of Canada

Vector Indexes of the National Topographic System of Canada.
Government of Canada, Natural Resources Canada, Earth Sciences
Sector, Mapping Information Branch, Centre for Topographic
Information (2008).

Hillshade created by L'Hérault, E.
from LIDAR data (MRNF 2010,

gouvernement du Québec).
Illumination: azimuth 315°, altitude

45°, vertical exaggeration 1x
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ANNEX 2. WATER INTAKE CONSTRUCTION DIAGRAMS 

 

▬ A2.1, A2.2, A2.3 Diagrams of the installations for withdrawal and treatment of drinking water 

in the Northern Village of Kuujjuaq 

 



rachel Hussherr


rachel Hussherr
Usine de traitement reconstruite en 2018
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ANNEX 3. LAND USES INVENTORY AND ASSOCIATED RISKS 

Table 10. Inventory of activities of land conditions likely to have a positive or negative impact 

on the water exploited 

Name of 
condition 

Protection 
areas 

concerned 

Assignment 
representing risk / 

protection 

Activity representing 
a risk / protection 

Potential 
contaminants and 

associated risk 

Nuna All areas Risk Mining exploration 
Inorganic matter and 

sediment 
Very low risk 

Nuna All areas Risk Cimetery 
Organic matter, micro-

organisms 
Very low risk 

Nuna All areas Risk Sewage ponds 
Organic matter, micro-

organisms 
Very low risk 

Nuna All areas Risk Landfill sites 

Organic and inorganic 
materials, 

microorganisms 
Very low risk 

Nuna All areas Risk Waste recycling site 

Organic and inorganic 
materials, 

microorganisms 
Very low risk 

Nuna All areas Protection Hunting and fishing - 

Nuna All areas Protection Berry picking - 

Nuna All areas Protection 
Camping and outdoors 

activities 
- 

Residential Intermediate Protection Creation of play areas - 

Residential Intermediate Protection 
Limitation of vegetation 

destruction 
- 

Transportation 
and 
communication 

Intermediate Risk 
Airport and associated 
hydrocarbon storage 

warehouse 

Organic and inorganic 
matter, suspended 
matter (turbidity) 
Very low risk 

Transportation 
and 
communication 

Intermediate Risk Quarry and borrow pit 

Inorganic matter, 
suspended matter 

(turbidity) 
Very low risk 

▬ A3.1 Land use plan for the Northern Village of Kuujjuaq (Source: KRG) 

▬ A3.2 Map of Category I lands of the Northern Village of Kuujjuaq (Source: Nunavik 

Landholding Corporations Association) 
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ANNEX 4. DETAILS ON THE TURBIDITY VULNERABILITY 

 

▬ A4.1 Pdf provided by LNA (4 pages: 1 table and 3 maps) 

 



Tableau 1 : Détermination de la vulnérabilité des eaux exploitées à la turbidité

Client : Groupe Synergis

Projet : Accompagnement technique pour l'analyse de vulnérabilité des sources d'eau potable 

du village nordique de Kuujjuaq

N/Réf. : 20-6867-4663

Caractéristique du milieu Description Source des données
Risque associé 

pour la turbidité

Pédologie
Absence de donnée permettant de conclure dans le rapport car ce dernier se concentre sur 

le secteur habité du village.

Rapport "Caractérisation géotechnique et cartographie 

améliorée du pergélisol dans les communautés nordiques du 

Nunavik - Kuujjuaq"

N/A

Géologie

Environ 20% de la partie terrestre du bassin versant de la prise d'eau est occupée par des 

dépôts marins d'eau profonde (dépôts silteux/argileux). Ces derniers ne constituent pas une 

source de turbidité pour les eaux exploitées. Le reste de l'aire (80%) est occupée par des 

dépôts marins littoraux ou d'eau peu profonde (sableux), du till ou des affleurements 

rocheux, pouvant apporter des particules en suspension aux eaux de surface.

Ministère des Forêts, de la Faune et des Parcs Élevé

Relief

Utilisation du MNT pour calculer les pentes dans un logiciel SIG. La valeur de pente moyenne 

pour le bassin versant du site de prélèvement est de 3,3%. La majorité des pentes sont 

nulles ou faibles (inférieures à 8%).

MNT (MERN) Faible

Couvert végétal Ministère des Forêts, de la Faune et des Parcs Faible

Affectation du territoire

Les données de végétation au sein du bassin versant autour de la prise d'eau ont été 

divisées en deux catégories : couvert végétal représentant une protection vis-à-vis de la 

turbidité ou non. Ainsi, il apparaît que 71% de la partie terrestre du bassin versant est 

occupée par un type de végétation participant à la protection des eaux exploitées par 

rapport à la turbidité. 

La carte des affectations du territoire du village nordique de Kuujjuaq définie les bordures 

du lac comme zones de conservation. Le reste des aires de protection de la source d’eau a

ppartient à la zone « Nuna », laquelle est principalement dédiée aux activités 

traditionnelles et récréatives. À noter la présence d'une base d'hydravion dans la zone de 

protection intermédiaire et d'une petite mise à l'eau dans l'aire de protection immédiate. 

Cependant, l'impact de ces activités sur la turbidité des eaux exploitées est jugée 

négligeable.

Affectations du territoire du village nordique de Kuujjuaq Faible

Vulnérabilité retenue pour l'indicateur D Faible
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ANNEX 5. MODEL/ TEMPLATE OF AN EVENT LOG 
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* Adapted from the model provided by the MELCC at the following link:  

http://www.environnement.gouv.qc.ca/eau/potable/registre/modeles-source-approvision.htm 

 

 

Events log occurring throughout the procurement supply chain (article 22.0.4 of RRQDW)* 

 
 

Identification of the withdrawal site 
 

Location of the potable water production facility: Northern Village of Kuujjuaq 
Identification of the withdrawal site: 
 
 Name: Kuujjuaq – Approvisionnement 

 Number:  X2114283 
 
Event details 
 

Description of event: __________________________________________________________________ 
   __________________________________________________________________ 
   __________________________________________________________________ 
   __________________________________________________________________ 
 
Start date: ____________________ End date: ____________________ 
  
Types of problem encountered: 

 Water shortage (strictly linked to a drying up of the water source)    

 Obstruction or breakage at the withdrawal site 

 Malfunction of the screening, filtration, disinfection system or the entire treatment (validate whether 

MELCC must be advised in accordance to Article 35.1)  

 Other: ________________________________________________    

 
Affected equipments or processes : 

         Equipment:  Strainer   Water pipes   Pumping system 
         Processes:  Screening   Filtration   Disinfection 

 Entire treatment system 
  Others: ________________________________________________ 
  None 
 
Location of occurrence (note if necessary): ________________________________________________ 
 ________________________________________________ 
 
Categories of events to which the observations refer: 
  Natural or anthropogenic events that affected the physical integrity of the withdrawal site  

 Algae, cyanobacteria or aquatic plants proliferation 
  Suspected or measured increases in ammoniacal nitrogen 
  Others 
 

Observations made by (name) : 
Position : 

Signature : 
Date : 

 
 
 
__________________________________________ 
__________________________________________ 
__________________________________________ 

__________________________________________ 
 

http://www.environnement.gouv.qc.ca/eau/potable/registre/modeles-source-approvision.htm
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*Reminders: 
 

➢ A separate register must be kept for each withdrawal site, ie for each separate water withdrawal 

installation; 

➢ Each event must be listed separately (one event per page), even if two events occur simultaneously; 

➢ An event whose effect extends over several consecutive days should be recorded as a single event. 

However, a similar event that occurs periodically must be recorded separately at each occurrence. 
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Details of some of the information to be entered in the register 

 
Event information 
Types of problem encountered:  Check all types of applicable problems according to the classification established 

in section 22.0.4 of RRQDW. 

Types of problems encountered Examples 

Water shortage (strictly linked to a 
drying up of the water source) 

Low flow leading to an exposure of the water intake 

Drainage due to the breaking of a retention dam 

Obstruction of the withdrawal site Silting up 

Frazil 

Proliferation of aquatic plants or zebra mussels 

Accumulation of coarse debris 

Breakdown of the withdrawal site Damages caused by ice 

Subsidence of a retaining wall 

Tearing off / removing of the supply line 

Malfunction of the screening, 
coagulation, settling, filtration, 
disinfection system or of the entire 
treatment system 

Overgrowth of algae, cyanobacteria or other microorganisms causing 
taste and odor problems in treated water 

Proliferation of aquatic plants or zebra mussels causing problems with the 
screening system 

Presence of a contaminant in raw water (for example, ammoniacal 
nitrogen) which increases the consumption of chemicals (eg.  chlorine) 
and prevents the achievement of treatment goals 

Others (any other problem that 
does not belong to one of the three 
previous types of problems) 

Presence of a contaminant in the raw water which does not affect the 
operation of existing treatment processes, but which cannot be 
treated by these processes (eg. chlorides in high concentrations or 
hydrocarbons). 

Note:  Depending on the nature of the contaminant and the risks it 
represents for human health, its presence could lead to the 
temporary closure of the water intake. 

 
 
Place where the event occurred:  in some cases, it may be relevant to note the location of the event (eg. the location 

of the cyanobacteria bloom or the location of a spill). 
 
 
Categories of events to which the observations refer/relate: Check all the categories concerned. 
 

• Natural or anthropogenic events that have affected the physical integrity of the withdrawal site 
include events associated with a water shortage, an obstruction or breakage of the sampling site. 

The "other" category includes all events that do not correspond to one of the first three categories.
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