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In the summer of 1996, PanCanadian Petroleum Ltd.'began development of a Basal Quartz (BQ) 13-15 million Bbls 
(OOIP) oil pool within Township 15 Range l lw4. Water analyses from surrounding wells had demonstrated an 
unusually large variation in total dissolved solids concentrations (TDS), which had a tremendous effect on well log 
evaluation and calculation of reserves. A fluctuation in Sw of only 5% would result in almost 1 million barrels of 
increased reserves. The objective of this study was to identify, define and predict the distribution of TDS variations 
within the BQ in order to increase the accuracy of petrophysical and reserve evaluations. 

A detailed geologic model was created using 196 wells, analysis of 36 core and 24 thin sections. When this data was 
mapped, coupled with the water distribution and migration pathways, it revealed that although the BQ was by no 
means a homogeneous continuous aquifer, there was limited continuity between channel sands of different ages. 

Examination of 169 water samples revealed the presence of three distinct water types within Basal Quartz of the 
study area. A Pekisko sourced bicarbonate rich recharge water (PB), a native Mannville chloride-rich formation 
water (MC), and a distinct bicarbonate rich recharge water within the Mannville (MB) were identified. 
Amalgamating the hydrodynamic and geologic models suggested that the Pekisko waters were flowing towards the 
northwest, entering the BQ at a porous sub-crop ridge of Pekisko grainstones in the southeast corner of TWP 15 
RNG l l w 4 . The MC waters appeared to be almost stagnant locally with a regional hydraulic gradient from the 
southeast to the northwest. These waters are representative of the BQ formation water throughout most of 
southeastern Alberta, while the MB waters only occur locally. 

It had been assumed that the MB waters were a product of mixing between the PB and the MC waters, however, 
stoichometric chemistry indicated that the abundance of bicarbonate ions within the MB exceeded the bicarbonate 
input into the system. It is likely that the bicarbonate is sourced from a micro-organism which feeds on the 
carbonaceous material in the BQ, and reduces the sulphate supplied by the PB. The microbial reaction obtains the 
required sulphate from the PB and will produce both sulphide and bicarbonate. The biogenically sourced 
bicarbonate increases the TDS of the formation water, while the sulphides are commonly deposited as pyrite. 

In conclusion, the TDS of the formation waters in this pool is a function of the native water chemistry, sulphate-rich 
water influx, sulphate reducing bacteria, and carbonaceous material within the reservoir. The spatial and 
stratigraphic distribution of the TDS variations can be explained by geologic and hydrodynamic modelling and is 
therefore predictable. This integrated model allowed for a more accurate estimate of R ,̂, and therefore reserves and 
was key in planning a successful development program. 
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