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The purpose of the Background Report is to provide 
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development of a watershed protection plan to protect both 
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This Background Report provides a wide range of information to 
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economic activities within the watershed that are highlighted in this document include 
agriculture; oil and gas industry; and tourism and recreation.  Water resources are related 
in terms of quantity, quality, allocation and use.  A customized State of the Watershed 
Report prepared by the Saskatchewan Watershed Authority is included in this report.  
Current watershed management considerations include sewage effluents, agricultural 
issues, well protection and decommissioning, industries, climate change, and water 
conservation.  Information on municipal planning and zoning, federal and provincial 
legislation, and stewardship activities is also provided.  
 
 

 

                                                         

 

Saskatchewan Watershed Authority 
January 31, 2009 



   

Acknowledgements 
 

Sincere appreciation is extended to all the representatives of the various technical agencies and 
stewardship groups that have contributed to the development of this Background Report.  Your 
dedication to the watershed planning process in the Swift Current Creek Watershed has been 
exceptional, and much appreciated.  We are greatly indebted to Mrs. Arlene Unvoas, Executive 
Director of the Swift Current Creek Watershed Stewards Inc., for her unwavering commitment to 
the planning process, extraordinary organizational skills, sense of humour, and for arranging 
many of the meeting locations and refreshments.  Thanks to the following organizations for their 
support through representation on the Swift Current Creek Watershed Technical Committee: 
 

 Agriculture and Agri-food Canada ï Prairie Farm Rehabilitation Administration 

 Cypress Health Region 

 Saskatchewan Ministry of Agriculture 

 Saskatchewan Ministry of Environment 

 Saskatchewan Ministry of Industry and Resources 

 Saskatchewan Ministry of Municipal Affairs 

 Saskatchewan Watershed Authority 

 Swift Current Creek Watershed Stewards Inc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

Table of Contents 
 
1.0 Introduction .......................................................................................................................... 1 

1.1 Source Water and Human Health ................................................................................... 1 
2.0 Watershed Characteristics ................................................................................................... 2 

2.1 History ............................................................................................................................ 2 
2.2 Climate ........................................................................................................................... 2 
2.3 Physical Setting .............................................................................................................. 3 
2.3.1 Soil Formation ............................................................................................................ 4 
2.3.2 Erosion ....................................................................................................................... 5 
2.3.3 Land Cover ................................................................................................................. 8 
2.4 Ecology .........................................................................................................................11 
2.4.1 Vegetation .................................................................................................................11 
2.4.2 Wetland Habitat .........................................................................................................11 
2.4.3 Wildlife .......................................................................................................................15 
Animals .................................................................................................................................15 
Fish .......................................................................................................................................15 
Some Species at Risk in the Swift Current Creek Watershed Planning Boundary .................15 
Further Wildlife Information ...................................................................................................16 
White-tailed Deer ..................................................................................................................16 
Mule Deer .............................................................................................................................17 
Elk .........................................................................................................................................17 
Moose ...................................................................................................................................18 
Antelope ................................................................................................................................18 
Fisheries ...............................................................................................................................18 
Swift Current Creek ...............................................................................................................18 
Bone Creek ...........................................................................................................................19 
Lac Pelletier Creek ................................................................................................................19 
Lac Pelletier ..........................................................................................................................19 
Duncairn Dam .......................................................................................................................20 
2.4.4 Summary ...................................................................................................................20 
2.4.5 Areas Important to Wildlife in the Watershed .............................................................21 
2.5 Demographics ...............................................................................................................25 

3.0 Economy .............................................................................................................................26 
3.1 Agriculture .....................................................................................................................26 
3.1.1 Cultivation Practices and Trends ...............................................................................26 
3.1.2 Fertilizer Practices and Trends ..................................................................................28 
3.2 Oil and Gas Industry ......................................................................................................29 
3.2.1 Water Uses by the Oil and Gas Industry ....................................................................30 
3.2.2 Regulations ...............................................................................................................30 
3.2.3 Saskatchewan Upstream Petroleum Industry Storage Standards ..............................31 
3.2.4 Pipelines ....................................................................................................................31 
3.2.5 Environmental Protection Program ............................................................................33 
3.2.6 Discussion .................................................................................................................33 
3.3 Tourism and Recreation ................................................................................................34 
3.3.1 Reid Lake ..................................................................................................................34 
3.3.2 Lac Pelletier Regional Park ........................................................................................34 
3.3.3 Pine Cree Regional Park ...........................................................................................35 



   

3.3.4 City of Swift Current ...................................................................................................35 
4.0 Water Resources ................................................................................................................35 

4.1 Surface Water Resources..............................................................................................35 
4.2 Drainage Areas .............................................................................................................36 
4.3 Surface Runoff ..............................................................................................................36 
4.4 Stream Flow and Water Level Monitoring ......................................................................37 
4.5 Stream Flow Volumes ...................................................................................................40 
4.6 Swift Current Creek .......................................................................................................40 
4.7 Rushlake Creek .............................................................................................................44 
4.8 Peak Flows ....................................................................................................................45 
4.9 Lake Levels ...................................................................................................................47 
4.10 Ground Water and Hydrogeology of the Swift Current Creek Watershed ...................47 

5.0 Aquifer Vulnerability ............................................................................................................48 
5.1 Geology of the Study Area .............................................................................................52 

6.0 Bedrock Geology and Hydrogeology ...................................................................................53 
6.1 Lea Park and Ribstone Creek Aquifer............................................................................53 
6.2 Judith River Aquifer .......................................................................................................57 
6.3 Bearpaw Sand and Silt Aquifer ......................................................................................62 
6.4 Outlook and Matador Aquifer .........................................................................................65 
6.5 Demaine and Ardkenneth Aquifer ..................................................................................65 
6.6 Cruikshank, Oxarat, Belanger, and Thelma Aquifers .....................................................65 
6.7 Eastend-Cypress Hills Aquifers .....................................................................................70 

7.0 Glacial Geology and Hydrogeology .....................................................................................74 
7.1 Empress Group Aquifers ...............................................................................................74 
7.2 Sutherland Group Aquifers ............................................................................................77 
7.3 Saskatoon Group Aquifers .............................................................................................77 

8.0 Water Use ...........................................................................................................................78 
9.0 Water Quality ......................................................................................................................87 

9.1 Summary .......................................................................................................................87 
9.2 Introduction ...................................................................................................................87 
9.3 Methods ........................................................................................................................88 

Sites ..................................................................................................................................88 
Water Quality Index ...........................................................................................................88 
Trend Analysis ..................................................................................................................89 

9.4 Results ..........................................................................................................................89 
Water Quality Index ...........................................................................................................89 
Water Quality Index ï Swift Current Creek Watershed Stewards Monitoring .....................93 
Water Quality Index ï Lac Pelletier ...................................................................................96 

10.0 State of the Watershed Report ......................................................................................99 
11.0 Current Watershed Management Considerations ........................................................ 181 

11.1 Municipal Sewage Lagoon and Effluent Releases ................................................... 181 
11.1.1 Cities ................................................................................................................... 181 
11.1.2 Towns .................................................................................................................. 182 
11.1.2.1. Morse .................................................................................................................. 182 
11.1.2.2. Herbert ................................................................................................................ 182 
11.1.2.3. Rush Lake ........................................................................................................... 182 
11.1.2.4. Waldeck ............................................................................................................... 182 
11.1.2.5. Darlingôs Beach (including Lac Pelletier Regional Park) ....................................... 183 
11.1.2.6. Simmie ................................................................................................................ 183 
11.1.2.7. Shaunavon .......................................................................................................... 183 



   

11.1.2.7.1. Shaunavon Water and Wastewater Systems ................................................... 183 
11.2 Domestic and Private Systems ................................................................................ 184 

Hutterite Colonies ............................................................................................................ 184 
Storm Water Quality and Quantity ................................................................................... 185 
Golf Courses ................................................................................................................... 185 

11.3 Climate Change ....................................................................................................... 186 
11.4 Water Well Protection and Decommissioning .......................................................... 190 
11.5 Allocation ................................................................................................................. 200 

12.0 Agriculture ................................................................................................................... 209 
12.1 Livestock Production................................................................................................ 209 
12.2 Irrigation in the Swift Current Watershed ................................................................. 219 

13.0 Riparian Habitat ........................................................................................................... 225 
14.0 Current Watershed Management ................................................................................. 226 

14.1 Municipal Planning and Zoning ................................................................................ 226 
14.2 Stewardship Activities and Funding ......................................................................... 227 

Glossary ...................................................................................................................... 232 
Units and Conversions ................................................................................................ 237 
References .................................................................................................................. 238 
Personal Communication............................................................................................. 243 

 



   

List of Figures 
 
Figure 1: Wind Erosion Priority Areas in the Swift Current Creek Watershed. ............................ 5 
Figure 2:  Water Erosion Priority Areas in the Swift Current Creek Watershed. .......................... 6 
Figure 3:  Tillage Erosion Priority Areas in the Swift Current Creek Watershed. ......................... 7 
Figure 4:  Ecoregions of the Swift Current Creek Watershed. .................................................... 8 
Figure 5.....................................................................................................................................10 
Figure 6:  Wetland classes I, II, III. ............................................................................................12 
Figure 7:  Wetland classes IV and V. ........................................................................................13 
Figure 8:  Wetland classes VI VII. .............................................................................................13 
Figure 9:  Location of Saskatchewan North American Waterfowl Management Plan (NAWMP) 

Target Landscapes.  Target Landscapes represent areas of Ó 30 pairs/mi2 of the seven 
primary breeding waterfowl species, and Ó 6 pairs/mi2 of pintails (Saskatchewan NAWMP 
Technical Committee, 2008). .............................................................................................14 

Figure 10:  Location of native prairie and Operation Burrowing Owl locations in the Swift Current 
watershed (data sources: South Digital Land Cover, 1994 imagery; Operation Burrowing 
Owl, Nature Saskatchewan). .............................................................................................22 

Figure 11:  Location of Prairie Habitat Joint Venture designated Important Staging/ Moulting 
Wetlands, Migratory Bird Sanctuaries, and Crown Land protected by Wildlife Habitat 
Protection Act designation within the Swift Current Creek watershed. ...............................23 

Figure 12:  Estimated dabbling duck breeding population density (pairs per square mile) in the 
Swift Current Creek watershed (data source Ducks Unlimited Canada). ...........................24 

Figure 13:  Estimated Northern Pintail breeding pair density (pairs/square mile) in the Swift 
Current Creek watershed (data source Ducks Unlimited Canada). ....................................25 

Figure 14:  Adoption of Zero and Minimum Tillage in Saskatchewan ........................................27 
Figure 15:  Saskatchewan Summer fallow Area 1981 to 2005 ..................................................27 
Figure 16:  Saskatchewan Nitrogen Fertilizer Use and Export of Nitrogen off the Farm as Grain.

 ..........................................................................................................................................28 
Figure 17:  Saskatchewan Phosphate Fertilizer Use and Export of Phosphate off the Farm as 

Grain. ................................................................................................................................29 
Figure 18 ...................................................................................................................................33 
Figure 19: ..................................................................................................................................38 
Figure 20: ..................................................................................................................................40 
Figure 21: ..................................................................................................................................41 
Figure 22: ..................................................................................................................................42 
Figure 23: ..................................................................................................................................42 
Figure 24: ..................................................................................................................................43 
Figure 25: ..................................................................................................................................44 
Figure 26: ..................................................................................................................................44 
Figure 27: ..................................................................................................................................45 
Figure 28: ..................................................................................................................................46 
Figure 29: ..................................................................................................................................46 
Figure 30: ..................................................................................................................................47 
Figure 31:  Schematic cross section of South-western Saskatchewan ......................................49 
Figure 32:  Surface topography of the Swift Current Watershed ................................................50 
Figure 33:  Surficial Geology of the Swift Current Creek Watershed. ........................................51 
Figure 34:  Schematic cross section and inferred age of bedrock sediments.  (McClean, 1971)54 
Figure 35:  Schematic cross section of the bedrock geology .....................................................55 



   

Figure 36:  Bedrock Surface Geology of the Swift Current Watershed ......................................56 
Figure 37:  Depth to the Ribstone Creek aquifer .......................................................................58 
Figure 38:  Thickness of the Ribstone Creek aquifer .................................................................59 
Figure 39:  Depth to the Judith River aquifer .............................................................................60 
Figure 40:  Thickness of the Judith River aquifer .......................................................................61 
Figure 41:  Aquifer Vulnerability Index (AVI) of the Judith River Aquifer ....................................63 
Figure 42:  Schematic cross section of the Bearpaw Silt and Sand Members. ..........................64 
Figure 43:  Spatial extent and distribution of the composite Outlook to Matador sand members

 ..........................................................................................................................................66 
Figure 44:  Spatial extent and distribution of the composite Demaine to Ardkenneth sand 

members ...........................................................................................................................67 
Figure 45:  Spatial extent and distribution of the composite Cruikshank to Oxarat, Belanger, and 

Thelma sand members ......................................................................................................68 
Figure 46:  Aquifer Vulnerability Index (AVI) of the Bearpaw Sand aquifers ..............................69 
Figure 47:  Depth to the Whitemud-Cypress Hills aquifer ..........................................................71 
Figure 48:  Thickness of the Whitemud-Cypress Hills aquifer ....................................................72 
Figure 49:  Thickness of the Glacial Drift in the Swift Current watershed...................................73 
Figure 50:  Aquifer Vulnerability Index (AVI) of the Whitemud-Cypress Hills aquifer .................75 
Figure 51:  Spatial extent and distribution of the Empress Group aquifers ................................76 
Figure 52:  Aquifer Vulnerability Index (AVI) of the Empress Group aquifers .............................79 
Figure 53:  Spatial extent and distribution of the Sutherland Group aquifers .............................80 
Figure 54:  Aquifer Vulnerability Index of the Sutherland Group aquifer ....................................81 
Figure 55:  Spatial extent and distribution of the Saskatoon Group aquifers ..............................82 
Figure 56:  Spatial extent and distribution of the Surficial Stratified Drift aquifers ......................83 
Figure 57:  Aquifer Vulnerability Index (AVI) of the Saskatoon Group aquifers ..........................84 
Figure 58:  Aquifer Vulnerability Index (AVI) of the Surficial Stratified Drift aquifers ..................85 
Figure 59:  Regulated Groundwater Projects in the Swift Current Watershed............................86 
Figure 60:  Spatial assessment of water quality trends along the Swift Current Creek.  WQI 

scores were averaged for each site from 1991 ï 2006. .....................................................90 
Figure 61:  Temporal trends in water quality along the Swift Current Creek Ministry of 

Environment monitoring sites.  Water quality scores for each year averaged from each site.
 ..........................................................................................................................................91 

Figure 62:  Spatial assessment of water quality trends at SCCWS monitoring sites.  WQI scores 
were averaged for each site from 2004 - 2007. .................................................................93 

Figure 63:  Temporal trends in water quality at SCCWS monitoring sites.  Water quality scores 
for each year were averaged from each site. .....................................................................94 

Figure 64:  Spatial trends in water quality for irrigation use at SCCWS monitoring sites.  Water 
quality scores for irrigation use for each year were averaged from each site. ....................95 

Figure 65:  Temporal trends in water quality for livestock use at SCCWS monitoring sites.  
Water quality scores for livestock use for each year were averaged from each site. ..........96 

Figure 66:  Temporal trends in water quality on Lac Pelletier between 2004 and 2007. ............97 
Figure 67:  Health of the rural municipalities based on condition indicators. ............................ 100 
Figure 68:  Stress ratings by rural municipality. ....................................................................... 101 
Figure 69:  Response rate by watershed. ................................................................................ 102 
Figure 70:  Saskatchewan Watershed Authorityôs twenty-nine watersheds. ............................ 104 
Figure 71:  Rural Municipalityôs within the Swift Current Creek Watershed. ............................. 105 
Figure 72:  Five-year average of Water Quality Index values calculated at the watershed level: 

2000 to 2004. .................................................................................................................. 106 
Figure 73:  Five-year average of Water Quality Index values calculated by sample location: 

2000 to 2004. .................................................................................................................. 106 



   

Figure 74:  Four-year average of Water Quality Index values calculated by sample location: 
2004 to 2007. .................................................................................................................. 107 

Figure 75:  Percentage of annual flow as net available surface water. .................................... 109 
Figure 76:  Location of lotic and lentic riparian health assessments ........................................ 111 
Figure 77:  Average lotic riparian assessment scores by rural municipality ............................. 111 
Figure 78:  Percent of permanent cover within a 40 metre buffer of a waterway. ..................... 113 
Figure 79:  Estimate of percent permanent cover by rural municipality. ................................... 114 
Figure 80:  Location of rangeland condition assessments. ...................................................... 115 
Figure 81:  Average native and tame rangeland condition scores by watershed. .................... 116 
Figure 82:   Critical loads for acid deposition by watershed. .................................................... 117 
Figure 83:  Number of species at risk with breeding ranges that overlap the watershed 

boundary. ........................................................................................................................ 119 
Figure 84:  Human population size by rural municipality: 2001. ............................................... 120 
Figure 85:  Population density by rural municipality: 2001. ...................................................... 121 
Figure 86:  Road Effect Zone Density by rural municipality. .................................................... 122 
Figure 87:  Surface allocation ratio by watershed. ................................................................... 124 
Figure 88:  Annual surface water allocation for projects that are approved for operation by rural 

municipality within the Swift Current Creek Watershed. ................................................... 124 
Figure 89:  Annual surface water allocation per square kilometre for projects that are approved 

for operation by rural municipality within the Swift Current Creek Watershed. ................. 125 
Figure 90:  Annual groundwater allocation of projects that are approved for operation by rural 

municipality within the Swift Current Creek Watershed. ................................................... 126 
Figure 91:  Annual groundwater allocation per square kilometre of projects that are approved for 

operation by rural municipality within the Swift Current Creek Watershed. ...................... 126 
Figure 92:  Aquatic fragmentation by rural municipality in the Swift Current Creek Watershed.

 ........................................................................................................................................ 128 
Figure 93:  Average spring runoff from impervious areas as a percent of spring flow: 2000 to 

2005. ............................................................................................................................... 129 
Figure 94:  Dilution potential of wastewater effluent discharges by receiving watersheds. ...... 131 
Figure 95:  Density of livestock per rural municipality: 2001. ................................................... 132 
Figure 96:  Relative risk of livestock operations within 300 metres of a stream course. ........... 133 
Figure 97:  Water erosion risk of annually cultivated soils at a Soil Landscape basis with rural 

municipality boundary overlay. ........................................................................................ 134 
Figure 98:  Water erosion risk of annually cultivated soils by rural municipality: 2001. ............ 135 
Figure 99:  Wind erosion risk of annually cultivated soils at a Soil Landscape basis with rural 

municipality boundary overlay. ........................................................................................ 135 
Figure 100:  Wind erosion risk of annually cultivated soils by rural municipality: 2001. ............ 136 
Figure 101:  Tillage erosion risk of annually cultivated soils at a Soil Landscape basis with rural 

municipality boundary overlay. ........................................................................................ 136 
Figure 102:  Tillage erosion risk of annually cultivated soils by rural municipality: 2001. ......... 137 
Figure 103:  Fertilizer use by rural municipality within the Swift Current Creek Watershed: 2001.

 ........................................................................................................................................ 138 
Figure 104:  Pesticide use by rural municipality within the Swift Current Creek Watershed: 2001.

 ........................................................................................................................................ 139 
Figure 105:  Percentage of rural municipality where manure was applied: 2001. .................... 140 
Figure 106:  Number of reported oil and gas spills per square kilometre between 1993 and 

2003, by rural municipality. .............................................................................................. 141 
Figure 107:  Average annual volume of reported oil and emulsion spills per square kilometre 

between 1993 and 2003, by rural municipality. ................................................................ 142 



   

Figure 108:  Average annual volume of reported salt water spills per square kilometre between 
1993 and 2003, by rural municipality. .............................................................................. 142 

Figure 109:  Density of abandoned coal mines per 1,000 km2. ................................................ 144 
Figure 110:  Potential environmental risk of abandoned coal mines by R.M.. .......................... 144 
Figure 111:  Potential environmental stress of landfills in Saskatchewan. ............................... 146 
Figure 112:  Density of landfills by rural municipality. .............................................................. 146 
Figure 113:  One federally contaminated site in the Swift Current Creek Watershed was located 

in the Rural Municipality of Swift Current. ........................................................................ 148 
Figure 114:  Density of industrial waste sites by rural municipality, as reported to the National 

Pollutant Release Inventory in 2003. ............................................................................... 149 
Figure 115:  Tonnes of pollutants released and disposed of by rural municipality, as reported to 

the National Pollutant Release Inventory in 2003. ........................................................... 149 
Figure 116:  Estimated gross percent of wetland area loss by watershed from 1985 to 1999. . 151 
Figure 117:  Estimate of per capita daily water consumption by rural municipality: 1994. ........ 152 
Figure 118:  Estimate of annual total water consumption by rural municipality: 1994. ............. 153 
Figure 119:  Estimate of annual total water consumption by rural municipality: 2004. ............. 153 
Figure 120:  Number of stewards by watershed. ..................................................................... 155 
Figure 121:  Number of hectares covered under conservation agreements by watershed. ...... 155 
Figure 122:  Conservation easement status by watershed: August 2006. ............................... 156 
Figure 123:  Location of stewardship workshops delivered through the Prairie Stewardship 

Program between March 2001 and March 2006. ............................................................. 157 
Figure 124:  Saskatchewanôs Environmental Farm Plan Workshop deliver areas by Provincial 

Council of Agriculture Development and Diversification Boards for Saskatchewan Inc. 
(PCAB). ........................................................................................................................... 157 

Figure 125:  Riparian management beneficial management practices .................................... 159 
Figure 126:  Adoption of BMPs by sub-watershed between 2005 and December 31, 2006. The 

29 watershed boundaries are outlined in black; the sub-watershed boundaries are 
indicated by green boundary lines. .................................................................................. 160 

Figure 127:  Watershed and land use planning initiatives in Saskatchewan. ........................... 161 
Figure 128:  Watershed and land use planning initiatives in Saskatchewan by watershed. ..... 161 
Figure 129:  Water quality monitoring by watershed ................................................................ 162 
Figure 130:  Water quality monitoring locations within the Swift Current Creek Watershed. .... 163 
Figure 131:  Water quantity monitoring locations by watershed. .............................................. 164 
Figure 132:  Water quantity monitoring (hydrometric station) locations within the Swift Current 

Creek Watershed. ........................................................................................................... 164 
Figure 133:  Percent of watershed with protected areas that are part of Saskatchewanôs 

Representative Areas Network: 2006. ............................................................................. 165 
Figure 134:  Health of the rural municipalities based on condition indicators ........................... 176 
Figure 135:  Stress ratings by rural municipality ...................................................................... 177 
Figure 136:  Response rate by watershed ............................................................................... 179 
Figure 137:  Swift Current Creek Cattle and Calf Distribution .................................................. 211 
Figure 138:  Swift Current Creek Pig Distribution .................................................................... 212 
Figure 139:  Swift Current Creek Horse and Pony Distribution ................................................ 213 
Figure 140:  Swift Current Creek Sheep and Lamb Distribution .............................................. 214 
Figure 141:  Swift Current Creek Goat Distribution .................................................................. 215 
Figure 142:  Swift Current Creek Hen and Chicken Distribution .............................................. 216 
Figure 143:  SAR Calculation .................................................................................................. 221 
Figure 144: .............................................................................................................................. 224 
 



   

List of Tables 
 
Table 1:   Significant Swift Current Creek Watershed Wildlife Species (Common Names) ........16 
Table 2:   2003-2004 White-tailed Deer Winter Density by Wildlife Management Zone .............17 
Table 3:  Mule Deer winter density by Wildlife Management Zone ............................................17 
Table 4:  The type and total number of wells located within the Swift Current Creek Watershed.

 ..........................................................................................................................................29 
Table 5:  Aquifer Vulnerability Qualifiers using the AVI method .................................................52 
Table 6:  The frequency that WQI objectives were exceeded for each site.  For example, at Swift 

Current Creek below Bone Creek the objective for total phosphorous was exceeded 75 
percent of the time.  Sites in green indicate upstream of Swift Current waste water 
treatment plant, and sites in blue indicate those downstream. ...........................................92 

Table 7:  The frequency in which WQI objectives were exceeded at each site.  Sites in green 
indicate upstream of Swift Current, and sites in blue indicate those downstream. .............94 

Table 8:  Summary of trends for water quality parameters at five Ministry of Environment 
stations along the Swift Current Creek upstream to downstream.  Significant decreasing 
trends (DOWN), significant increasing trends (UP), and no significant trend (ns). Trend 
analysis conducted using Mann-Kendall or Seasonal Kendall after correcting for serial 
correlation. Significance level: Ŭ = 0.05.  Dash (-) represents insufficient data. .................98 

Table 9:  Water quality parameters used for calculating the Water Quality Index. ................... 108 
Table 10:  Flow and allocation data used to calculate the surface water quantity indicator ...... 109 
Table 11:  Manure Management Workshops ........................................................................... 158 
Table 12:  Watershed report card for condition indicators ....................................................... 176 
Table 13:  Watershed report card for stressor indicators ......................................................... 178 
Table 14:   Watershed report card for response indicators ...................................................... 180 
Table 15:  Amount of Chlorine Required to Obtain a Chlorine Concentration of 250 mg/L ...... 196 
Table 16: ................................................................................................................................. 197 
Table 17: ................................................................................................................................. 200 
Table 18: ................................................................................................................................. 201 
Table 19:  Summary of all of the allocation, losses and total diversions in both the Swift Current 

Creek and Rush Lake Basins based on project purpose ................................................. 206 
Table 20:  Typical Manure Management Based on Species .................................................... 218 
Table 21:  Selected sites in the Swift Current Creek watershed tested for irrigation suitability. 221 
Table 22:  Alfalfa sampled under Swift Current Effluent .......................................................... 222 
Table 23:  Official Plans and Zoning Bylaws Per Rural Municipality in the Watershed............. 227 
 



   

List of Appendices 
 
A. Swift Current Permit - Sewage Operation Schedule 
B. Swift Current Permit ï Accredited Lab Monitoring Schedule 
C. Swift Current Permit ï Receiving Environment Monitoring Schedule 
D. Swift Current Sewage Works ï Permit Limits 
E. Water Quality Sampling Locations 
F. Water Quality Index Objectives 
G. Water Quality Trend Analysis and Time Series Charts 
H. Guidelines for Environmental Protection During Development and Restoration of Sand and 

Gravel Pits  
I. Species at Risk Per Rural Municipality 
J. Swift Current Creek Watershed Stewards Outline 
K. Freshwater Limpets 
L. Painted Turtle 
M. Swift Current Creek Funding Partners 
N. A Guide to the Municipal Planning Process in Saskatchewan 
O. Introduction to Climate Change 
P. Climate Change and the Canadian Prairies 
Q. National Energy Board, Section 48 of the Onshore Pipeline Regulations 



   

List of Abbreviations 
 
AAFC Agriculture and Agri-Food Canada 
BOD Biological Oxygen Demand 
CEPA Canadian Environmental Protection Act, 1999 
COSEWIC Committee on the Status of Endangered Wildlife in Canada 
DUC Ducks Unlimited Canada 
DFO Department of Fisheries and Oceans Canada 
EIA Environmental Impact Assessment 
EEM Environmental Effects Monitoring 
EFP Environmental Farm Plan 
FSL Full Supply Level 
IFN In-stream Flow Need 
ILO Intensive Livestock Operation 
PFRA Prairie Farm Rehabilitation Administration 
PPWB Prairie Provinces Water Board 
R.M. Rural Municipality 
SMA Saskatchewan Ministry of Agriculture 
SARA Species at Risk Act, 2002 
SME Saskatchewan Ministry of Environment 
SWA Saskatchewan Watershed Authority 
SCCWS Swift Current Creek Watershed Stewards 
TC Technical Committee 
TDS Total Dissolved Solids 
TSS Total Suspended Solids 
WAC Watershed Advisory Committee 
WRL Water Rights Licence 
WQI Surface Water Quality Index 



  1     1  

1.0 Introduction  
 

All land is part of a watershed which is an area that captures water in any form, such as rain, 
snow, or dew, and drains it to a particular stream, river, or lake.  The statement, ñEveryone lives 
downstream from somebodyò is therefore more meaningful when we think of the consequences 
of our activities, no matter how great or small, in regards to source water. 
 
This Background Report is the foundation with which we will provide information to the 
Watershed Advisory Committee (WAC), the Technical Committees (TC), as well as the general 
public to better understand their watershed. Included in this report is information on 
demographics (population, economic activities and land use) physical characteristics 
(topographic data, soil use, surface and ground water availability) and water trends (creek flows 
and wastewater management). 
 
This report is a living document subject to change as new information becomes available 
through discussions as well as data collected and disseminated.  This report will provide up to 
date information with which the WAC and TC can make informed, scientifically based decisions 
to protect both the quality and quantity of source water in the development of the watershed 
plan. 
 

 

1.1  Source Water and Human Health 
 
Clean water is essential to life.  Our health and well being depends on it.  The most effective 
way to ensure clean drinking water is to use a preventative risk management approach.  If we 
understand the cycle of source to consumer we can then go a long way in ensuring safe 
drinking water for this and future generations.  Learning how the source becomes contaminated 
and the consequent treatment of the contamination involves collecting and studying data.  
 
Drinking water can be broken down into three parts; source water, treatment of drinking water 
and the distribution of drinking water to the consumer.  As this water travels to the consumer 
there are many ways in which it can become contaminated.  Some of these risks are known and 
others are predictable.  Understanding and identifying these risks and then in turn putting into 
place preventative measures to avoid these hazards is one way to eliminate and/or reduce the 
risk of contamination of our drinking water supply. 
 
In Canada we are fortunate to have a drinking water supply that is largely free of the disease- 
causing organisms that are found in many of the water supplies in developing countries.  
However, recent concerns over the parasites such as Giardia and Cryptosporidium, which are 
resistant to common disinfection processes, have surfaced.  There has also been increased 
awareness and concerns over the presence of natural as well as man-made chemical 
contaminants in drinking water. 
 
Of all these contaminants, human and/or animal feces present the greatest danger to public 
health.  Bacteriological testing provides a sensitive means for the detection and control of such 
pollutants.  With modern technology we are better able to test these pollutants in sewage and 
sewage effluent although this is not practical to routinely isolate them from drinking water. No 
bacteriological analysis can replace a complete knowledge of the quality of the water at the 
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source, during treatment and throughout the entire distribution process.  Contamination is often 
intermittent and may not be detected at the time of the testing. 
We have historically believed that ground water is free of contaminants but this has been 
disputed by recent research showing that groundwater may be a source of waterborne disease.  
Most cases of waterborne disease may have symptoms of vomiting or diarrhea that will likely 
not require medical attention.  However, in elderly, very young or people with compromised 
immune systems, these symptoms may become serious.  Recent studies also show that these 
pathogens may be linked to long-term health effects such as myocarditis (an inflammation of the 
heart muscle) and adult onset diabetes.  In Southwest Saskatchewan, there are increased 
incidences of Multiple Sclerosis therefore researchers are studying the link between this disease 
and groundwater.  
 
Contaminants in drinking water may also be naturally occurring (such as arsenic and asbestos) 
or man-made such as synthetic chemicals from industrial effluent and residue as a result of 
agricultural practices.  In fact substances such as lead and copper may occur as a result of the 
water distribution itself. 
 
In order to maintain the luxury of clean drinking water that we have come to expect, we must 
continue to research and monitor the water source to obtain a sufficient understanding of the 
health risk that these microbiological and chemical contaminants have on humans as well as 
setting guidelines for drinking water standards. Without routine monitoring the consequences to 
human health can and will be grim.  

 
 

2.0 Watershed Characteristics 
 

2.1 History  
 

The first known name for the Swift Current Creek is believed to have come from the Cree, who 
referred to it as "kisiskâciwan. ñ   The word means "it flows swiftly," and the same word is used 
to describe the Saskatchewan River.  When early fur traders found the creek on their westward 
treks in the 1800ôs, they named it "Riviere Au Courant," which means "Swift Current." Henri 
Julien, an artist with the North West Mounted Police expedition that arrived in 1874, referred to it 
as "Du Courant," while Commissioner French noted "Strong Current Creek" in his diary during 
the same period.  This seems rather ironic given the snailôs pace of the Swift Current Creek in 
most years.  

 

2.2 Climate 
 
The Swift Current Creek watershed is located within the Mixed Grassland Ecoregion.  Within the 
mixed grassland, temperatures are higher on the lower elevation to the north and east that of 
the higher plains and plateaus in the southern part of the region but there is little variability in 
precipitation throughout the region (Acton, Padbury and Stushnoff 1998). 
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The mean daily temperature for the City of Swift Current is 3.7º C.  The mean July temperature 
is 18.4ºC and the mean January temperature is -12.8º C.  The mean annual precipitation is 
367 mm with 234 mm falling between May and September.  The frost-free period is 120 days 
and a total of 1583 degree-days above 5ºC. 
 
 

2.3 Physical Setting 
 

The Swift Current Creek Watershed is the area of 
land that drains water into the Swift Current Creek 
(SCC). It begins northeast of Eastend at the foot of 
the Cypress Hills, in the southwest corner of 
Saskatchewan, and empties into the South 
Saskatchewan River north of Stewart Valley. The 
watershed includes Rock Creek, Jones Creek, Bone 
Creek, Duncairn Dam (Reid Lake), Lac Pelletier and 
Pelletier Creek. The total drainage area is 5592 km2.  The main channel of the creek is 302 km 
long, and when Bone Creek and Jones Creek are included it is 446 km long. 
 
In the Swift Current Creek Watershed, the creek is formed by spring runoff and springs flowing 
through rural agricultural land into urban municipal land back to agricultural land. In an area of 
Saskatchewan which is typically very dry, the water provided from the creek system to 
landowners and residents is critical for drinking water supply, irrigation, livestock production and 
recreation.   
 
Duncairn Dam and the Reid Lake reservoir is a multi-purpose project owned by the Government 
of Canada and operated by the Prairie Farm Rehabilitation Administration (PFRA), a branch of 
Agriculture and Agri-Food Canada.  The original construction contract was tendered in 1941 in 
the amount of $135,000.  However, in the spring of 1942 the design was changed and the Top 
of Dam and the Full Supply Level of the reservoir was raised by 5 ft.  This additional amount of 
work involved costs of $23,000.  The earth embankment dam, located 30 km southwest of Swift 
Current was completed in 1943 and created a reservoir approximately 19 m deep at Full Supply 
Level (FSL) with storage of 105,000 dam3.  The primary purpose of the project is to impound 
water for 7000 ha of irrigation in the area; however, the project also provides a firm supply of 
water and some flood protection for the City of Swift Current. As well, the use of the reservoir for 
recreation such as fishing and boating has increased over the years. 
 
Lac Pelletier, south of the city of Swift Current, is a spring fed lake that was established as a 
regional park in 1964.  The park includes amenities such as a 9-hole golf course with grass 
greens, boating, fishing, nature/walking trails.  During the winter months, ice fishing is very 
popular, as well as cross country skiing and snowmobiling.  The lake is stocked with perch, 
walleye, pickerel and northern pike.  

  
The SCCWS is a geographically diverse area from the headwaters to the mouth and offers a 
variety of activities to enjoy from nature hiking to boating. 

 

Mouth of the Swift Current Creek 
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2.3.1 Soil Formation 
 

The physical geography of the Swift Current Creek Watershed is bound by its history of 
glaciation. The watershed area is defined by bedrock (Upper Cretaceous Bearpaw Formation) 
that has been reworked and modified by glaciers, glacial movement, and running water.  The 
wide valley seen in most areas along the Swift Current Creek originated as a glacial meltwater 
channel; thus, the present creek channel is cut-in or incised into the larger melt water valley. 
 
This history dictates the types of soils and surface characteristics that are seen within the 
watershed today (Figure 1).  Two types of soils information are relevant to the watershed: first, 
the characteristics of the stream channel and stream valley bottoms and second, the 
characteristics of the upland/plateau areas.   
   
Along the creek channel and in the wide valley bottoms of the stream, the soils are mainly 
alluvial which means that bedrock and glacial materials around the valleys were deposited by 
water flowing through the valley bottoms creating soils of variable material and texture.  The 
alluvial nature of the soil continues from the headwaters of the system through the watershed to 
the Waldeck area, which is downstream of the city of Swift Current.  At Waldeck, the soils and 
surface characteristics change to more of a glacio-lacustrine/fluvial (or glacial lake/river) nature, 
meaning that they are weakly developed soils formed by surrounding upland materials eroding 
from the steep valley sides into the valley channels. This indicates that the deep creek valley 
leading to Lake Diefenbaker was formed in glacial times and remnants of these soils remain 
today.      
 
The soils and surface characteristics of the upland/plateau areas are variable throughout the 
watershed.  In the headwater areas leading to the confluence of Swift Current Creek and the 
south arm of Reid Lake (Township 11, Range 17), the soils and surficial materials consist of 
boulders, stones and other debris deposited by glaciers (morainal).  In the areas surrounding 
the upland of Reid Lake through to the City of Swift Current, the soils were created from 
materials deposited by wind processes (eolian).  From Swift Current through to Leinan area, 
near the mouth of the creek, the soils and surficial materials are morainal; whereas the soils 
from Leinan to Lake Diefenbaker are glacial-fluvial or soils 
created from materials deposited from glacial rivers and glacial 
lakes. 
 
The difference in the processes that created the soils and 
landscape lead to diverse soil and surface characteristics such as 
texture, water drainage, terrain slope, amount of sand and gravel 
in the area, potential for wind erosion and water erosion, salinity 
and surface pH.  Unfortunately, there has been no soil survey for 
the R.M. of Excelsior No. 166 that looks at these parameters; 
therefore, this data is not available.   
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2.3.2 Erosion  

 

Figure 1: Wind Erosion Priority Areas in the Swift Current Creek Watershed. 
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Figure 2:  Water Erosion Priority Areas in the Swift Current Creek Watershed. 
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Figure 3:  Tillage Erosion Priority Areas in the Swift Current Creek Watershed. 

 


