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Abstract

Here we compile and compare new isotope data collected from various groundwater seep sampling campaigns conducted along the Athabasca
River north of Fort McMurray with regional groundwater and river water datasets to better understand the potential sources of dissolved solutes
entering the river from natural groundwater discharge. Electrical conductivity surveys conducted along the Athabasca River were used to
identify areas with elevated terrain conductivity to detect areas where high salinity groundwater could be discharging to the river. Samples of
pore water from the alluvial sediment in these areas were obtained using drive point piezometers installed between 1- 3m below the sediment
interface. The pore water, groundwater and river water isotope data provide information about the sources of the water (820 and 8°H), and
solutes (8%*S-SO, and 5'%0-S0,, and #’Sr/%°Sr) and groundwater ages (*H, **C). The pore water in the alluvial sediment showed variable
degrees of mixing with the overlying Athabasca River water, but the geochemical and isotopic composition of these samples are consistent
with discharge of Cretaceous and Devonian Formation waters. The distribution of the seep geochemistry and some of the bulk river chemistry
and isotopic labeling are related to changes in geology along this stretch of the Athabasca River. The results of this investigation provide
insight into the geochemical and isotopic evolution of riverine water quality, specifically the significant influence of natural groundwater
sources of salinity to the Athabasca River.

References Cited
CEMA 2010. Regional Groundwater Monitoring Network Implementation in the Northern Athabasca Oil Sands: Program Summary. Report
prepared by Worley Parsons Canada Ltd. for the Ground Water Working Group (GWWG) , Contract No. 2008-0033, Cumulative
Environmental Management Association, 491 pp.

Gibson, J.J, Fennell, J., Birks, S.J., Yi, Y., Moncur, M.C., Hansen, B., Jasechko, S. , 2013. Evidence of discharging saline formation water to
the Athabasca River in the oil sands mining region, northern Alberta. Canadian Journal of Earth Sciences 50, pp. 1244-1257.

Hackbarth and Nastasa, D.A. and Nastasa, N, 1979. The hydrogeology of the Athabasca oil sands area, Alberta, Alberta Research Council
Bulletin 38, 39 pp.

Jasechko, S., Gibson, J.J., Birks, S.J., and Yi, Y., 2012. Quantifying saline groundwater seepage in the Athabasca oil sands region, Applied
Geochemistry 27, pp. 2068-2076.



Datapages/Search and Discovery Article #90224 GeoConvention © 2014, FOCUS - Adapt, Refine, Sustain Calgary, Alberta, Canada, May 12-16, 2014

Lemay, T., 2002. Geochemical and isotope data for formation water from selected wells, Cretaceous to Quaternary succession, Athabasca Oil
Sand (In-situ) Area, Alberta. EUB/AGS Geo-Note 2002-02, 1-30.

Ozoray, G.F., 1974. Hydrogeology of the Waterways-Winefred Lake area, Alberta. Alberta Research Council, Report 74-2, 18 pp.





