
ERCB/AGS Open File Report 2011-09 

Inorganic Water Chemistry of Saline Fens 
in Northeastern Alberta (NTS 74D) 



ERCB/AGS Open File Report 2011-09 

Inorganic Water Chemistry of 
Saline Fens in Northeastern 
Alberta (NTS 74D) 

S.A. Stewart and T.G. Lemay 

Energy Resources Conservation Board 
Alberta Geological Survey 

May 2011 



©Her Majesty the Queen in Right of Alberta, 2011 
ISBN 978-0-7785-8650-0 

The Energy Resources Conservation Board/Alberta Geological Survey (ERCB/AGS), its employees and 
contractors make no warranty, guarantee or representation, express or implied, or assume any legal 
liability regarding the correctness, accuracy, completeness or reliability of this publication. Any reference 
to proprietary software and/or any use of proprietary data formats do not constitute endorsement by 
ERCB/AGS of any manufacturer's product. 

If you use information from this publication in other publications or presentations, please acknowledge 
the ERCB/AGS. We recommend the following reference format: 

Stewart, S.A. and Lemay, T.G. (2011): Inorganic water chemistry of saline fens in northeastern Alberta 
(NTS 74D); Energy Resources Conservation Board, ERCB/AGS Open File Report 2011-09, 6 p. 

Published May 2011 by: 
Energy Resources Conservation Board 
Alberta Geological Survey 
4th Floor, Twin Atria Building 
4999 – 98th Avenue 
Edmonton, AB  T6B 2X3 
Canada 

Tel:  780.422.1927 
Fax: 780.422.1918 
E-mail:  AGS-Info@ercb.ca 
Website:  www.ags.gov.ab.ca 

ERCB/AGS Open File Report 2011-09 (May 2011) • iii 

mailto:AGS-Info@ercb.ca
http://www.ags.gov.ab.ca/


Contents 
Acknowledgments......................................................................................................................................... v 
Abstract ........................................................................................................................................................vi 
1 Introduction ............................................................................................................................................ 1 
2 Occurrence and Distribution................................................................................................................... 1 
3 Analytical Methods and Results ............................................................................................................. 1 
4 Summary ................................................................................................................................................ 6 
5 References .............................................................................................................................................. 6 

Tables 
Table 1. Saline fen sampling locations and field measurements. .................................................................4 
Table 2. Results of water sample analysis. ...................................................................................................5 

Figures 
Figure 1. Location of the saline fen study area, approximately 10 km southeast of Fort McMurray. ..........2 
Figure 2. Locations of the saline fens in which field measurements and water samples were taken. ..........3 
 

ERCB/AGS Open File Report 2011-09 (May 2011) • iv 



Acknowledgments 
The Government of Alberta funded this project. 

Thanks go to G.F. Huff, G. Jean and L.D. Andriashek, without whom this report would not have been 
possible. 

Exova Group Ltd. laboratory in Edmonton performed the standard water analyses, and B. Eglington, 
manager of the Saskatchewan Isotope Laboratory at the University of Saskatchewan, determined the 
87Sr/86Sr isotope values. B. Barber, at Becquerel Laboratories Inc., Mississauga, Ontario, performed the 
neutron-activation analyses for chloride and bromide. 

ERCB/AGS Open File Report 2011-09 (May 2011) • v 



ERCB/AGS Open File Report 2011-09 (May 2011) • vi 

Abstract 
As part of the Alberta Geological Survey’s ongoing springs project, staff took field measurements and 
sampled several fens that occur about 10 km south-southeast of Fort McMurray and about 3 km east of 
Highway 63. 

Field measurements of pH, temperature and electrical conductivity were made and samples were taken for 
laboratory determination of major, minor and trace elements, extractable silica and silicon, and 87Sr/86Sr. 

The purpose of this report is to make available to government, industry and the public the results of the 
data collected. 
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1 Introduction 
As part of an ongoing project to study springs in Alberta, the Alberta Geological Survey initiated a project 
in 2010 to evaluate saline fens in an area approximately 10 km south-southeast of Fort McMurray and 
about 3 km east of Highway 63. A fen is defined as a peat-forming wetland that receives nutrients from 
sources other than precipitation, usually from upslope sources through drainage from surrounding mineral 
soils and from groundwater movement (United States Environmental Protection Agency, 2009). 

This report presents the results of field measurements taken at several of the fens, as well as the results of 
laboratory analysis of water samples collected from three of the fens in the study area. 

2 Occurrence and Distribution 
Figure 1 shows the location of the fens with respect to the city of Fort McMurray. Figure 2 displays the 
sites where field measurements and water samples were taken. Table 1 lists the precise locations of the 
sample sites. Access to the sampling area was along a power line right-of-way that runs southeast of 
Highway 63. 

3 Analytical Methods and Results 
We selected 18 sites for field measurements, three of which were chosen for water sampling and analysis. 
Field parameters measured were pH, electrical conductivity and temperature. The pH measurements were 
taken using a Fisher Scientific accumet® portable AP62 pH/mV meter. The meter was calibrated for 
buffer solutions of pH 4, 7 and 10. The same meter and probe measured the water temperature. 
Conductivity was measured using an Orion 05A+ meter, which was calibrated with 1413 μS/cm standard 
solution. We used the meter in “No Temperature Compensation Mode,” as salinity and total dissolved 
solids were not recorded. 

Sampled fens were selected based on 

• elevated electrical conductivity to ensure the source of the water was not simply surface runoff, and 

• lateral discontinuity from other sampled locations to reduce the possibility of duplication from a 
single source. Samples were taken in accordance with Lemay (2002). 

Table 1 displays the results of field measurements and the exact locations of the sites. Note that the 
elevation, latitude and longitude are based on hand-held Garmin GPS readings using the NAD 83 datum. 

Table 2 provides the analytical results of the water samples from the fens that were sampled. Exova 
Group Ltd. Laboratory, in Edmonton, analyzed the routine water chemistry and total and dissolved metals 
using standard reference methods (Clesceri et al., 1998). Becquerel Laboratories Inc., in Mississauga 
Ontario, analyzed the bromide and chloride using neutron activation. 

B. Eglington of the Saskatchewan Isotope Laboratory, University of Saskatchewan, determined the 
87Sr/86Sr ratios. Analysis followed standard ion-exchange protocols for Sr, and clean aliquots were run on 
a Triton mass spectrometer in static mode normalized to a value of 0.1194 for 86Sr/88Sr. Multiple analyses 
of a National Institute of Standards and Technology 987 standard, run during the past few years (and 
during the period our samples were run), provide an average of 0.710259 ±11 (2 standard errors of 
measurement1).

                                                      
1 standard error of measurement = 2σ/√n 



 
Figure 1. Location of the saline fen study area, approximately 10 km southeast of Fort McMurray. 
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Figure 2. Locations of the saline fens in which field measurements and water samples were taken. 
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Table 1. Saline fen sampling locations and field measurements. 
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Table 2. Results of water sample analysis. 

 

 

ERCB/AGS Open File Report 2011-09 (May 2011) • 5 



ERCB/AGS Open File Report 2011-09 (May 2011) • 6 

4 Summary 
Eighteen sites were visited within the study area, and field measurements were taken at each of these 
sites. At three of the sites, AGS staff collected water samples for additional chemical analysis. It is the 
intent of this report to present the results of the sampling completed during the field trip to the study area. 
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