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Located south of Quebec City, the Chaudiére River Watershed e e e ey gt ot e
encompasses an area of 6700 km®, from the American border N Chaudiere River walershed. It ncludos two
to the St. Lawrence River. It is mainly agricultural region where S e lowtands and Appalachian Mountains. Terrain
approximately 65% of the population relies on groundwater

for its main source of water. The regional aquifer consists of a8

fractured rocks of the Appalachian geological province and
sparse coarse surficial sediments. This poster presents o
results of a regional hydrogeological study focusing on the
development of a conceptual model for the regional
groundwater flow. Estimated average recharge rates is 64 mm

for fractured bedrock and 273 mm for coarse sediments. Over
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versants du Québec

600 measurements of groundwater levels show a close P b | ==
correlation with topography. The mean hydraulic conductivity |
of the bedrock is relatively low (K=1x10" m/s), suggesting
mainly local groundwater flow. Chemical analyses of 155
groundwater samples show that groundwater is of good
quality relative to the drinking water standards.
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Bedrock consists mainly of sedimentary and volcanic rocks deformed and
weakly metamorphosed with negligible primary porosity. Secondary
porosity controls the permeability and groundwater flow in the bedrock.
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Surficial sediments consist mainly
of glacial sediments, littoral and
sublittoral deposits. In large
portion of the study area, surficial
sediments are less then 1 m
thick.
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Conceptual flow model Hydrogeological context Piezometry Recharge

/ 4 — 4-??-\{'\3»\\ ‘ : Regional piezometry was generated based on
\ approximately 600 field measurements, and on
water levels of major surface waters. It shows that

the flow in the middle part of the watershed is

Recharge was assessed using the hydrological .
model HELP (Schroeder, 1994). Recharge was

assumed as the amount of infiltration water reaching

the first regional aquifer unit (bedrock or coarse 4
surficial sediments when present). The average

annual recharge is estimated to 81 mm (~64 mm for

| Sédiments perméables (alluvions)
B Sédiments glaciaires (till)

1 Roche fracturée

= Cours d’eau

Glacial sediments of variable thickness are

ubiquitous in the study area and control the

confinement of the bedrock aquifer unit. These ;

sediments hinder occasionally the hydraulic ‘
i contact between the two aquifer units. However,

Regional aquifer consists of two units: bedrock and
coarse surficial sediments. Groundwater flow in
bedrock occurs in the upper part where fracturing is
the most important. Due to the low hydraulic
conductivity, groundwater flow is predominantly local.

influenced by the topography. Low hydraulic
gradients observed in the downstream part suggest
relatively slow groundwater flow and longer

In coarse surficial sediments, found usually at lower ‘_ A R oyl certain amount of recharge to bedrock aquifer and o T L residence times. bedrock and ~273 mm for surficial sediments).
altitudes and along major streams, groundwater flow Fosl de-Lauzon . [§discharge to surface waters takes place trough Sadnzt_-l_:&b)ﬁrt- 5 Assuming a maximum thickness of 100 m and
distances are also relatively short. . glacial sediments. e g 7 _ : : 0 , average porosity of 1%, this recharge _representgs
O, 7@\ AG ! b g - AL gy = approximately 6% of the water stored in the aquifer.
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Vulnerability Groundwater chemistry-pH Groundwater chemistry-NO,-NO, Groundwater type

EXPLANATION ;
Vulnerability to contamination originating from the ground . o ;I'hee ﬁ)rz(iﬂgn:én?g; ?Srocl;Jan_?_'WCact)eg ’
surface was evaluated using the DRASTIC method (Aller Quishae H OMabac § e : . coc yp | gic o -t ]
et al., 1987). In general, coarse surficial sediments are p Concentratlon en nltrltes - nltl"ates (mg N/l) usually occurs in areas dominate
more susceptible to contamination and require more _ ’ * Ca-HCO3 by water table and serr'n'-conflned
protective measures than fractured aquifer. Municipalities Lévis pH acide Echantillon sans dépassement o 0-3 * Ca-Mg-HCO3 groundwater flow conditions. The
of Scott, Saint Bernard, Saint-Lambert-de-Lauzon, + MNa-Cl : Na-HCO3 water type is
Sainte-Marie, Vallée-Jonction and Saint-Joseph-de- pH neutre Dépassement du seuil d'impact d'activités humaines Q) sl B + Ma-HCO3 , concefnt;ated in thhe downstream
Beauce are located in such vulnerable areas. + WaCaHOOZ gart o] ft ec\j/vaters ded,tdorfrlnnated
Saint-Lambert- pH basique e . + NaCaHr03-Cl y confined groundwater flow

conditions and more frequent
calcareous rocks. This water type
was not observed among samples
taken from surface wells.

de-Lauzon ~— 8 DRASTIC vulnerability index was computed using data
form the regional hydrogeological mapping. Because of
the scale of data acquisition and the level of detail, the
actual vulnerability may vary from that presented here.
For a given location, additional information is needed and
vulnerability index should be computed on the local scale.

e Dépassement de la norme de qualité de I'eau potable . * 4340890069
W, Saint-Lambert- @ 1210116118
de-Lauzen

Alkaline pH
measurements in the
downstream part of the
watershed indicate that ey O e ta f A
groundwater there has el 2T e TE g e L LT
evolved chemically CE 77 Ay OB S AR ot 87 i
through the interaction N e P ey g x
with the surrounding e F D S AN LSRN o A -/
rock of variable ) B e s - 1
composition. This fact
supports the hypothesis
that in this area the
groundwater flow is
relatively slow and
water has longer
residence time.
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isnetgnmssi\}gztgtrrilcilture in This poster presentation is based on the results from the “Projet eaux souterraines de la Chaudiére” (COBARIC et UPA 2008),

the study area has : e 1 - carried out under funding provided by the “Conseil pour le développement de I'agriculture du Québec (CDAQ)”, through the
minimal impact on the oo e .’ o A Canada-Quebec Water Supply Expansion Program (PAECQ), a Federal-Provincial initiative by Agriculture and Agri-Food Canada
groundwater quality. o LA u 2% (AAFC) and the Québec Ministry of Agriculture, Fisheries and Food (MAPAQ)
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- Profondeur de la nappe d'eau ("Depth to water table")
- Recharge

- Milieu aquifére ("Aquifer media")

- Type de sol ("Socil media")

- Topographie

- Impact de la zone vadose

- Conductivité hydraulique

COBARIC et UPA 2008. Atlas des eaux souterraines du bassin versant de la riviere Chaudiére : secteurs de la Basse-Chaudiére
et de la Moyenne-Chaudiére. CD-Rom

O—=-w>raoo

__J?:fu:fére oy Portege

o, .}?_f_“féfE 9 ortege

1 Geological Survey of Canada, 490, rue de la Couronne, Québec, Quebec Publications in this series have not been edited; they are released as submitted by the author. Presented at the Canadian Water Resources Association, Québec
2 TECSULT | AECOM, Montréal, Quebec : - Date presented: June 2009
3 Quebec Ministry of Environment, Québec, Quebec ©Her Majesty the Queen in Right of Canada 2013

Université du Québec en Abitibi-Témiscaminque, Amos, Quebec .
doi:10.4095/293152 Recommended citation

This publication is available for free download through GEOSCAN (http://geoscan.ess.nrcan.gc.ca/). EEIEY N (FEICEH) (€ ISR, [, [Rop) [N, [ElEmE s, [0, £

Fréch A., 2013. H I f the Chaudiéere Ri
Natural Resources  Ressources naturelles et s
Canada Canada For more information, please contact N. Benoit (Nicolas.Benoit@NRCan-RNCan.gc.ca). Presentation 20, poster. doi:10.4095/293152

5 Watershed Conservation Authority, Sainte-Marie, Quebec




	Page 1

