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68) Hydrogeological Consultants Ltd. Aug-1996b. Suncor Inc. Resources Group. 1995 Annual 
Groundwater Monitoring Report. Medicine River Area. 038-04 W5M.  — (unpublished contract 
report - Aug-1996.) [MR-009.04] [83B08 .M4R5 1996/08] 

69) Hydrogeological Consultants Ltd. Mar-1997. Poco Petroleums Ltd. Poco Ferrier: Domestic Water Well 
Testing. Rocky Mountain House Area. 14-040-07 W5M.  — (unpublished contract report - Mar-
1997.) [96-134.00] [83B07 .R6264M6H6 1997/03] 

70) Hydrogeological Consultants Ltd. May-1997. Amerada Hess Canada Ltd. Ferrier Belly River Unit No. 
1: 1996 Annual Groundwater Monitoring Report. Rocky Mountain House Area. 041-08 W5M.  — 
(unpublished contract report - May-1997.) [MR-051.00] [83B11 .R6264M6H6 1997/05] 

71) Hydrogeological Consultants Ltd. Aug-1997. Amoco Canada Petroleum Company Ltd. Pembina 
Cardium Unit No. 7: 1996 Annual Groundwater Monitoring Report. Lodgepole Area. 047-09 W5M.  
— (unpublished contract report - Aug-1997.) [MR-055.00] [83G03 .L6 1997/08] 

72) Hydrogeological Consultants Ltd. Nov-1997. M.D. of Brazeau No. 77. Part of the North Saskatchewan 
and Athabasca River Basins: Regional Groundwater Assessment - Proposal. Brazeau Area. Parts 
of Tp 045 to 050, R 03 to 11, W5M.  — (unpublished contract report - Nov-1997.) [97-232.00] [83B 
.B72 1997/11] 

73) Hydrogeological Consultants Ltd. Dec-1997. Suncor Inc. Resources Group. 1996 Annual Groundwater 
Monitoring Report. Medicine River Area. 038-04 W5M.  — (unpublished contract report - Dec-
1997.) [MR-009.03] [83B08 .M4R5 1997/12] 

74) Hydrogeological Consultants Ltd. Mar-1998a. Petro-Canada Oil & Gas. Water Supply Report. Ferrier 
Cardium Unit No. 3. Tp 040 to 041, R 07 to 09, W5M.  — (unpublished contract report - Mar-1998.) 
[96-146.01] [83B11 .F47 1998/03] 

75) Hydrogeological Consultants Ltd. Mar-1998b. Petro-Canada Oil & Gas. Water Supply Report. Ferrier 
Cardium Unit No. 3. Tp 040-041, R 07-09, W5M.  — (unpublished contract report - Mar-1998.) [96-
146.00] [83B06 .F47 1998/03] 

76) Hydrogeological Consultants Ltd. Jul-1998. Petro-Canada Oil & Gas. 1997 Groundwater Program. 
Willesden Green Area. Tp 042, R07, W5M.  — (unpublished contract report - Jul-1998.) [97-
165.00] [83B10 .W5484G7 1998/07] 

77) Hydrogeological Consultants Ltd. Sep-1998. Magin Energy Inc. Water Supply - Exploration Phase. 
Willesden Green Area. 36-039-05 W5M.  — (unpublished contract report - Sep-1998.) [98-126.00] 
[83B07 .W5484G7 1998/09] 

78) Hydrogeological Consultants Ltd. Nov-1998. Frontier Engineering & Consulting Ltd. Poco et al Caroline 
10-36-036-07 W5M: Calvin Noirot Domestic Water Well Testing. Rocky Mountain House Area. 36-
036-07 W5M.  — (unpublished contract report - Nov-1998.) [98-178.00] [83B02 .R6264M6H6 
1998/11] 

79) Hydrogeological Consultants Ltd. Dec-1998a. M.D. of Brazeau No. 77. Part of the North Saskatchewan 
and Athabasca River Basins: Regional Groundwater Assessment - Module 1. Brazeau Area. Parts 
of Tp 045 to 050, R 03 to 11, W5M.  — (unpublished contract report - Dec-1998.) [97-232.03] [83B 
.B72 1998/12] 
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80) Hydrogeological Consultants Ltd. Dec-1998b. Magin Energy Inc. Water Supply - Licensing Area. 
Willesden Green Area. 36-039-05 W5M.  — (unpublished contract report - Dec-1998.) [98-126.01] 
[83B07 .W5484G7 1998/12a] 

81) Hydrogeological Consultants Ltd. Jan-1999. Petro-Canada Oil & Gas. 1998 Groundwater Project. 
Willesden Green Area. 042-07 W5M.  — (unpublished contract report - Jan-1999.) [98-139.00] 
[83B10 .W5484G7 1999/01] 

82) Hydrogeological Consultants Ltd. Feb-1999a. MD of Brazeau No. 77. Regional Groundwater 
Assessment - Final. Part of the N. Saskatchewan & Athabasca River Basins. Tp 045 to 050, R 03 
to 11, W5M.  — (unpublished contract report - Feb-1999.) [97-232.02] [83B .B72 1999/02] 

83) Hydrogeological Consultants Ltd. Feb-1999b. Petro-Canada Oil & Gas. 1997 Groundwater Program. 
Willesden Green Area. Tp 042, R07, W5M.  — (unpublished contract report - Feb-1999.) [97-
165.01] [83B07 .W5484G7 1999/02] 

84) Hydrogeological Consultants Ltd. Feb-1999c. Petro-Canada Oil & Gas. 1998 Annual Groundwater 
Monitoring Report. Ferrier Belly River: Unit No. 1. 041-08 W5M.  — (unpublished contract report - 
Feb-1999.) [MR-051.04] [83B11 .R6264M6H6 1999/02] 

85) Hydrogeological Consultants Ltd. Apr-1999. MD of Brazeau No. 77. Regional Groundwater 
Assessment - CD. Brazeau Area. Tp 045-050, R 03-11, W5M.  — (unpublished contract report - 
Apr-1999.) [97-232.04] [83B .B72 2001/02 cd] 

86) Hydrogeological Consultants Ltd. Jun-1999a. Suncor Inc. Resources Group. 1998 Annual 
Groundwater Monitoring Report. Medicine River Area. 038-04 W5M.  — (unpublished contract 
report - Jun-1999.) [MR-009.00] [83B08  .M4R5 1999/06] 

87) Hydrogeological Consultants Ltd. Jun-1999b. Wascana Energy Inc. 1998 Annual Groundwater 
Monitoring Report. Drayton Valley Area. 03-042-06 W5M.  — (unpublished contract report - Jun-
1999.) [MR-111.01] [83B10 .R6264M6H6 1999/06-001] 

88) Hydrogeological Consultants Ltd. Jun-1999c. Wascana Energy Inc. 1998 Annual Groundwater 
Monitoring Report. Drayton Valley Area. 26-040-05 W5M.  — (unpublished contract report - Jun-
1999.) [MR-110.01] [83B07 .D7V3 1999/06] 

89) Hydrogeological Consultants Ltd. Jun-1999d. Wascana Energy Inc. 1998 Annual Groundwater 
Monitoring Report. Drayton Valley Area. 28-042-06 W5M.  — (unpublished contract report - Jun-
1999.) [MR-113.01] [83B10 .R6264M6H6 1999/06-002] 

90) Hydrogeological Consultants Ltd. Jun-1999e. Wascana Energy Inc. 1998 Annual Groundwater 
Monitoring Report. Leslieville Area. 03-040-05 W5M.  — (unpublished contract report - Jun-1999.) 
[MR-114.01] [83B07 .L3475 1999/06] 

91) Hydrogeological Consultants Ltd. Jun-1999f. Wascana Energy Ltd. 1998 Annual Groundwater 
Monitoring Report. Rocky Mountain House Area. 15-042-06 W5M.  — (unpublished contract report 
- Jun-1999.) [MR-123.01] [83B10 .R6264M6H6 1999/06] 

92) Hydrogeological Consultants Ltd. Jul-1999. Petro-Canada Oil & Gas. Cardium Unit 6: 1998 Annual 
Groundwater Monitoring Report. Willesden Green Area. Tp 042, R 07, W5M.  — (unpublished 
contract report - Jul-1999.) [MR-116.00] [83B10 .W5484G7 1999/07] 

ydrogeological

onsultants ltd.HCL groundwater consulting
environmental sciences



Clearwater County, Part of the North Saskatchewan and South Saskatchewan River Basins Page 52 
Regional Groundwater Assessment, Tp 031 to 047, R 04 to 11, W5M 

 

93) Hydrogeological Consultants Ltd. Aug-1999. Petro-Canada Oil & Gas. 1998 Groundwater Program - 
Cardium Unit No. 3. Ferrier Area. 05-19-041-08 W5M.  — (unpublished contract report - Aug-
1999.) [98-127.00] [83B11 .F47 1999/08] 

94) Hydrogeological Consultants Ltd. Nov-1999. Pogo Canada Ltd. Poco Canada: Doug Hunter Water 
Well Testing. Stauffer Area. SE 05-037-05 W5M.  — (unpublished contract report - Nov-1999.) [99-
168.00] [83B02 .S728 1999/11] 

95) Hydrogeological Consultants Ltd. Jan-2000a. Enerplus Resources Corporation. Unit No. 3: 1999 
Annual Groundwater Monitoring Report. Medicine River Area. Tp 038, R 04, W5M.  — 
(unpublished contract report - Jan-2000.) [MR-009.01] [83B08 .M4R5 2000/01] 

96) Hydrogeological Consultants Ltd. Jan-2000b. Petro-Canada Oil & Gas. 1999 Annual Groundwater 
Monitoring Report. Ferrier Area. Tp 041, R 08 to 09, W5M.  — (unpublished contract report - Jan-
2000.) [MR-098.01] [83B11 .F47 2000/01] 

97) Hydrogeological Consultants Ltd. Jan-2000c. Petro-Canada Oil & Gas. Cardium Unit 6: 1999 Annual 
Groundwater Monitoring Report. Willesden Green Area. Tp 042, R 07, W5M.  — (unpublished 
contract report - Jan-2000.) [MR-116.02] [83B10 .W5484G7 2000/01] 

98) Hydrogeological Consultants Ltd. Feb-2000. Petro-Canada Oil & Gas. 1999 Annual Groundwater 
Monitoring Report. Ferrier Area. Tp 041, R 08, W5M.  — (unpublished contract report - Feb-2000.) 
[MR-051.03] [83B11 .F47 2000/02] 

99) Hydrogeological Consultants Ltd. Mar-2000a. Magin Energy Inc. 1999 Groundwater Monitoring Report. 
Willesden Green Area. 14-36-039-05 W5M.  — (unpublished contract report - Mar-2000.) [MR-
127.00] [83B07 .W5484G7 2000/03] 

100) Hydrogeological Consultants Ltd. Mar-2000b. Magin Energy Inc. 1999 Groundwater Monitoring Report. 
Willesden Green Area. 14-36-039-05 W5M.  — (unpublished contract report - Mar-2000.) [MR-
127.01] [83B07 .W5484G7 2000/03] 

101) Hydrogeological Consultants Ltd. Mar-2000c. Wascana Energy Inc. 1999 Annual Groundwater 
Monitoring Report. Drayton Valley Area. 02-03-042-06 W5M.  — (unpublished contract report - 
Mar-2000.) [MR-111.00] [83G02 .D7V3 2000/03-004] 

102) Hydrogeological Consultants Ltd. Mar-2000d. Wascana Energy Inc. 1999 Annual Groundwater 
Monitoring Report. Drayton Valley Area. 06-26-040-05 W5M.  — (unpublished contract report - 
Mar-2000.) [MR-110.00] [83G02 .D7V3 2000/03-002] 

103) Hydrogeological Consultants Ltd. Mar-2000e. Wascana Energy Inc. 1999 Annual Groundwater 
Monitoring Report. Drayton Valley Area. 16-28-042-06 W5M.  — (unpublished contract report - 
Mar-2000.) [MR-113.00] [83G02 .D7V3 2000/03-003] 

104) Hydrogeological Consultants Ltd. Mar-2000f. Wascana Energy Inc. 1999 Annual Groundwater 
Monitoring Report. Leslieville Area. 12-03-040-05 W5M.  — (unpublished contract report - Mar-
2000.) [MR-114.00] [83B07 .L3475 2000/03] 

105) Hydrogeological Consultants Ltd. Mar-2000g. Wascana Energy Inc. 1999 Annual Groundwater 
Monitoring Report. Rocky Mountain House Area. SW 15-042-06 W5M.  — (unpublished contract 
report - Mar-2000.) [MR-123.00] [83B07 .R6264M6H6 2000/03] 
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106) Hydrogeological Consultants Ltd. Sep-2000a. Petro-Canada Oil & Gas. AENV Issues for Proposed 
Water Source Wells. Willesden Green Area. Tp 042, R 07, W5M.  — (unpublished contract report - 
Sep-2000.) [00-184.00] [83B07 .W5484G7 2000/09] 

107) Hydrogeological Consultants Ltd. Sep-2000b. Petro-Canada Oil & Gas. Licensing of an Existing 
Groundwater Supply. Ferrier Area. 01-06-041-07 W5M.  — (unpublished contract report - Sep-
2000.) [00-120.00] [83B10 .F47 2000/09] 

108) Hydrogeological Consultants Ltd. Jan-2001a. Magin Energy Inc. 2000 Annual Groundwater Monitoring 
Report. Willesden Green Area. 14-36-039-05 W5M.  — (unpublished contract report - Jan-2001.) 
[MR-127.02] [83B07 .W5484G7 2001/01] 

109) Hydrogeological Consultants Ltd. Jan-2001b. Penn West Petroleum Ltd. 2000 Annual Groundwater 
Monitoring Report. Drayton Valley Area. 06-26-040-05 W5M.  — (unpublished contract report - 
Jan-2001.) [MR-110.02] [83B07 .D7V3 2001/01] 

110) Hydrogeological Consultants Ltd. Jan-2001c. Penn West Petroleum Ltd. 2000 Annual Groundwater 
Monitoring Report. Leslieville Area. 12-03-040-05 W5M.  — (unpublished contract report - Jan-
2001.) [MR-114.02] [83B07 .L3475 2001/01] 

111) Hydrogeological Consultants Ltd. Jan-2001d. Penn West Petroleum Ltd. 2000 Annual Groundwater 
Monitoring Report. Rocky Mountain House Area. 02-03-042-06 W5M.  — (unpublished contract 
report - Jan-2001.) [MR-111.02] [83B10 .R6264M6H6 2001/01] 

112) Hydrogeological Consultants Ltd. Jan-2001e. Penn West Petroleum Ltd. 2000 Annual Groundwater 
Monitoring Report. Rocky Mountain House Area. 06-15-042-06 W5M.  — (unpublished contract 
report - Jan-2001.) [MR-123.02] [83B07 .R6264M6H6 2001/01] 

113) Hydrogeological Consultants Ltd. Jan-2001f. Penn West Petroleum Ltd. 2000 Annual Groundwater 
Monitoring Report. Rocky Mountain House Area. 16-28-042-06 W5M.  — (unpublished contract 
report - Jan-2001.) [MR-113.02] [83B10 .R6264M6H6 2001/01-001] 

114) Hydrogeological Consultants Ltd. Jan-2001g. Petro-Canada Oil & Gas. 2000 Annual Groundwater 
Monitoring Report. Ferrier Area. Tp 041, R 08 & 09, w5M.  — (unpublished contract report - Jan-
2001.) [MR-098.00] [83B11 .F47 2001/01] 

115) Hydrogeological Consultants Ltd. Jan-2001h. Petro-Canada Oil & Gas. 2000 Annual Groundwater 
Monitoring Report. Rocky Mountaing House Area. Tp 041, R 08, W5M.  — (unpublished contract 
report - Jan-2001.) [MR-051.02] [83B11 .R6264M6H6 2001/01] 

116) Hydrogeological Consultants Ltd. Jan-2001i. Petro-Canada Oil & Gas. 2000 Annual Groundwater 
Monitoring Report. Willesden Green Area. Tp 042, R 06 & 07; Tp 043, R 06, W5M.  — 
(unpublished contract report - Jan-2001.) [MR-116.01] [83B10 .W5484G7 2001/01] 

117) Hydrogeological Consultants Ltd. Feb-2001. Enerplus Resources Corporation. 2000 Annual 
Groundwater Monitoring Report. Medicine River Unit No. 3 Area. Tp 038, R 04, W5M.  — 
(unpublished contract report - Feb-2001.) [MR-009.02] [83B08 .M4R5 2001/01] 

118) Hydrogeological Consultants Ltd. Sep-2001. Zell Oilfield Services. Hydrogeological Assessment. 
Ferrier Field. 16-06-039-08 W5M.  — (unpublished contract report - Sep-2001.) [01-214.00] [83B06 
.F47 2001/09] 
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119) MLM Groundwater Engineering Ltd. Jan-1982. CH2M Hill (Canada) Ltd. Groundwater Investigations 
for the Proposed Fish Hatchery Near Caroline, Alberta. 09-036-07 W5M. 

120) Moran, S. R. 1986a. Alberta Geological Survey. Surface Materials of the Calgary Urban Area: Calgary 
Sheet, NTS 82O/1.  [AGS MAP 204] 

121) Moran, S. R. 1986b. Alberta Geological Survey. Surficial Geology of the Calgary Urban Area. Calgary 
Area.  [QE 186 R415 No. 053] 

122) Mossop, G. and I. Shetsen (co-compilers). 1994. Geological Atlas of the Western Canada Sedimentary 
Basin. Produced jointly by the Canadian Society of Petroleum Geology, Alberta Research Council, 
Alberta Energy, and the Geological Survey of Canada. 

123) Mow-Tech Ltd. Apr-1998. Poco Petroleums Ltd. Poco Willesden Green 01-11-041-06 W5M: Bill Nelson 
Water Well Testing. Rocky Mountain House Area. 01-11-041-06 W5M.  [83B06 .R6264M6H6 
1998/04m] 

124) Mow-Tech Ltd. May-1998a. Poco Petroleums Ltd. Poco Ferrier 02-23-040-08 W5M: Bill Beaton 
Domestic Water Well Testing. Rocky Mountain House Area. 02-23-040-08 W5M.  [83B06 
.R6264M6H6 1998/05a] 

125) Mow-Tech Ltd. May-1998b. Poco Petroleums Ltd. Poco Ferrier 02-23-040-08 W5M: Bob Teskey 
Domestic Water Well Testing. Rocky Mountain House Area. 02-23-040-08 W5M.  [83B06 
.R6264M6H6 1998/05] 

126) Mow-Tech Ltd. May-1998c. Poco Petroleums Ltd. Poco Willesden Green 05-27-040-07 W5M: Bill Graff 
Domestic Water Well Testing. Rocky Mountain House Area. 05-27-040-07 W5M.  [83B07 
.R6264M6H6 1998/05d] 

127) Mow-Tech Ltd. May-1998d. Poco Petroleums Ltd. Poco Willesden Green 13-36-040-07 W5M: Art Pratt 
Domestic Water Well Testing. Rocky Mountain House Area. 13-36-040-07 W5M.  [83B07 
.R6264M6H6 1998/05i] 

128) Mow-Tech Ltd. May-1998e. Poco Petroleums Ltd. Poco Willesden Green 13-36-040-07 W5M: Cody 
Muyres Domestic Water Well Testing. Rocky Mountain House Area. 13-36-040-07 W5M.  [83B10 
.R6264M6H6 1998/05a] 

129) Mow-Tech Ltd. May-1998f. Poco Petroleums Ltd. Poco Willesden Green 13-36-040-07 W5M: Dan 
Courtright Domestic Water Well Testing. Rocky Mountain House Area. 13-36-040-07 W5M.  
[83B07 .R6264M6H6 1998/05f] 

130) Mow-Tech Ltd. May-1998g. Poco Petroleums Ltd. Poco Willesden Green 13-36-040-07 W5M: Frank 
Gavol Domestic Water Well Testing. Rocky Mountain House Area. 13-36-040-07 W5M.  [83B07 
.R6264M6H6 1998/05g] 

131) Mow-Tech Ltd. May-1998h. Poco Petroleums Ltd. Poco Willesden Green 13-36-040-07 W5M: Hans 
Brouwer Water Well Testing. Rocky Mountain House Area. 13-36-040-07 W5M.  [83B07 
.R6264M6H6 1998/05b] 

132) Mow-Tech Ltd. May-1998i. Poco Petroleums Ltd. Poco Willesden Green 13-36-040-07 W5M: John 
Veenboer Domestic Water Well Testing. Rocky Mountain House Area. 13-36-040-07 W5M.  
[83B07 .R6264M6H6 1998/05a] 

ydrogeological

onsultants ltd.HCL groundwater consulting
environmental sciences


	Clearwater County
	Report - Regional Groundwater Assessment
	PROJECT OVERVIEW
	Purpose
	The Project
	About This Report

	INTRODUCTION
	Setting
	Climate
	Background Information
	Number, Type and Depth of Water Wells
	Number of Water Wells in Surficial and Bedrock Aquifers
	Casing Diameter and Type
	Dry Water Test Holes
	Requirements for Licensing
	Groundwater Chemistry and Base of Groundwater Protection


	TERMS
	METHODOLOGY
	Data Collection and Synthesis
	Spatial Distribution of Aquifers
	Hydrogeological Parameters
	Maps and Cross-Sections
	Software

	AQUIFERS
	Background
	Aquifers in Surficial Deposits
	Geological Characteristics of Surficial Deposits
	Sand and Gravel Aquifer(s)
	Chemical Quality of Groundwater from Surficial Deposits

	Upper Sand and Gravel Aquifer
	Aquifer Thickness
	Apparent Yield

	Lower Sand and Gravel Aquifer
	Aquifer Thickness
	Apparent Yield


	Bedrock
	Bedrock Aquifers
	Geological Characteristics
	Upper Bedrock Completion Aquifer(s)
	Chemical Quality of Groundwater
	Disturbed Belt Aquifer
	Depth to Top
	Apparent Yield
	Quality

	Dalehurst Aquifer
	Depth to Top
	Apparent Yield
	Quality



	GROUNDWATER BUDGET
	Hydrographs
	Estimated Groundwater Use in Clearwater County
	Groundwater Flow
	Quantity of Groundwater
	Recharge/Discharge
	Bedrock Aquifers


	Areas of Groundwater Decline
	Discussion of Specific Study Areas
	Area 1 – Township 037, Range 06 W5M
	Area 2 – Potable Water Injection by the Energy Industry
	Diversion and Use of Groundwater for Injection
	Licensed Allocations of Groundwater Versus Actual Diversion 
	Future Trends in Groundwater Use for Injection

	Area 3 – Shallow Groundwater Nitrate Levels


	RECOMMENDATIONS
	REFERENCES
	GLOSSARY
	CONVERSIONS

	Appendix B - Maps and Figures on CD-ROM
	Appendix C - General Water Well Information
	Domestic Water Well Testing
	Purpose and Requirements
	Procedure

	Water Act - Water (Ministerial) Regulation
	Chemical Analysis of Farm Water Supplies
	Additional Information

	Appendix E - Water Wells Recommended for Field Verification and County-Operated Water Wells
	Map - Water Wells Recommended for Field Verification
	Table - Water Wells Recommended for Field Verification
	Table - County-Operated Water Wells





