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ABSTRACT

Located south of Quebec City, the Chaudiere River Watershed
encompasses an area of 6700 km’, from the American border
to the St. Lawrence River. It is mainly agricultural region where
approximately 65% of the population relies on groundwater
for its main source of water. The regional aquifer consists of
fractured rocks of the Appalachian geological province and
sparse coarse surficial sediments. This poster presents
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
600 measurements of groundwater levels show a close
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.

Conceptual flow model

Study area

This study covers the Lower (Basse-Chaudiére)
and Middle (Moyenne-Chaudiére) part of the

Chaudiére River watershed. It includes two
major physiographic units: St. Lawrence
lowlands and Appalachian Mountains. Terrain
altitudes vary from 3 to 1185 masl.
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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.
In coarse surficial sediments, found usually at lower
altitudes and along major streams, groundwater flow
distances are also relatively short.
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Vulnerability to contamination originating from the ground
surface was evaluated using the DRASTIC method (Aller
et al., 1987). In general, coarse surficial sediments are
more susceptible to contamination and require more
protective measures than fractured aquifer. Municipalities
of Scott, Saint Bernard, Saint-Lambert-de-Lauzon,
Sainte-Marie, Vallée-Jonction and Saint-Joseph-de-
~ Beauce are located in such vulnerable areas.
Saint-Lambert-
de-Lauzon ~— M DRASTIC vulnerability index was computed using data
form the regional hydrogeological mapping. Because of
the scale of data acquisition and the level of detalil, 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.
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Glacial sediments of variable thickness are
ubiquitous in the study area and control the
confinement of the bedrock aquifer unit. These 7
sediments hinder occasionally the hydraulic

P contact between the two aquifer units. However, -

e certain amount of recharge to bedrock aquifer and

H discharge to surface waters takes place trough
glacial sediments.
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Groundwater chemistry-pH
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Alkaline pH
measurements in the
downstream part of the
watershed indicate that
groundwater there has
evolved chemically
through the interaction
with the surrounding
rock of variable
composition. This fact
supports the hypothesis
that in this area the
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groundwater flow is
relatively slow and
water has longer
residence time.
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Bedrock geology

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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Piezometry

&vi : Regional piezometry was generated based on
“‘”\ approximately 600 field measurements, and on
water levels of major surface waters. It shows that
o the flow in the middle part of the watershed is
7 influenced by the topography. Low hydraulic

gradients observed in the downstream part suggest
relatively slow groundwater flow and longer
residence times.
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Groundwater chemistry-NO,-NO,

Québec Concentration en nitrites - nitrates (mg N/I)

Echantillon sans dépassement o 0-3
Déepassement du seuil d'impact d'activités humaines b >3-5
Dépassement du seuil d'alerte .

Dépassement de la norme de qualite de I'eau potable .
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agricultural activities.
According to the
measured
concentrations, it
seems that the
intensive agriculture in

the study area has
minimal impact on the
groundwater quality.
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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.

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
bedrock and ~273 mm for surficial sediments).

Assuming a maximum thickness of 100 m and

average porosity of 1%, this recharge represents
approximately 6% of the water stored in the aquifer.
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Groundwater type

EXFLANATION The predominant groundwater

* Ca type in the region is Ca-HCO3. It
* CaCl usually occurs in areas dominated
* CaTCO3 by water table and semi-confined
®  CaMg-HCO3 groundwater flow conditions. The
+ Na-Cl : Na-HCO3 water type is

+ Na-HCO3 , concentrated in the downstream

+ NaCa-HOOZ part of the watershed, dominated
+ Ma-CaHOOZ-01 by confined groundwater flow

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