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Introduction

Generating electricity from deep geothermal resources has been proved in many countries (France, Germany, USA...). This
clean and renewable energy is promoted today worldwide: some projects have already been installed while others are
currently studied.

In Quebec, we also aim at having an electric power plant which uses deep geothermal resources to produce electricity. This
project is now at the phase of exploration. We try to find the best place to install such a power plant. Unfortunately, heat flow
studies have been mostly done at the scale of Canada or for North America (Grasby et al., 2011). Others few studies and
models have been done recently to a smaller scale but lack of thermal conductivity determination (Raymond et al. 2012).

Our main goal is to assess the subsurface temperature and heat flow at a scale allowing a better resolution. Our second goal
consists of reducing the uncertainty of the temperature predictions at depth. The St. Lawrence Lowlands (SLL) sedimentary
basin has been chosen for the study area where new analytical methods have been applied to improve temperature
predictions.

- | o - | | Profile temperature, heat flow and temperature gradient:
At the beginning, an approximate estimation of the thermal proprieties of the different units has

been aimed. The thermal conductivity and heat capacity was evaluated using surface samples.
Thus, a sampling campaign has been realized in the summer 2014. More than 45 samples
were collected. Thermal conductivity was measured with a needle probe while heat capacity
was estimated using microscopic observations. Positions and thermal conductivity of each
sample are presented on Figure 3.

In order to evaluate the thermal characteristics of each group, we decided to calculate the
average of thermal conductivity and heat capacity of the basin units (Figure 4). Thermal
conductivity results showed that the Potsdam group represents the best heat conductor,
following by the Beekmantown group. An average near 6 W/(m.k) for Potsdam and an average
of 3.5 W/(m.k) for Beekmantown have been recorded. The other groups showed generally
moderate values of thermal conductivity going from 2.24 to 2.78 W/(m.k) (figure 4).

*Temperature profiles were determined with thermal conductivity values inferred form well logs of SLL basin (75
wells), by numerically solving the Poisson’s equation:

«AV2T + A = 0. The thermal conductivity profiles were corrected for pressure and temperature effects. We use
the equation of Fuchs (2014) for pressure:

oA (P) = (1.095 C.Tyy¢m,-0.172)*p0:0088.TC=0.0067 and the relation given by Clauser (2006) for temperature effects:

A (T) = a = 0.99;0=34.10"%: c=39.10~*.

*With these profiles, we calculated first the temperature gradient and then the surface heat flux.
*\We then prepared maps for both heat flux and temperature at different depths: 1 Km; 2.5 Km; 4 Km and 5Km.
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