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Preface

On behalf of the Scientific Advisory Committee, we
are pleased to submit the final report for the Great Sand
Hills Regional Environmental Study.

Commissioned as an independent scientific authori-
ty, our mandate was to oversee the design and imple-
mentation of a Regional Environmental Study for the
Great Sand Hills that focused on a strategic assessment
of human activities that affect the ecological integrity or
sustainability of this globally significant regional
ecosystem.

This study is one of the largest, most complex, and
most truly interdisciplinary research projects to be
attempted for any region. Our goal was to present the
methods and results in a form that is generally compre-
hensible and user-friendly. We acknowledge, however,
that the complexity of this study made translation into
common language challenging; hence, the reader will
encounter some fairly technical concepts and terminol-
ogy. Nevertheless, we made a concerted effort to pres-
ent our recommendations clearly to policy makers and
the public. Essentially, our recommendations focus on
sustaining the ecological integrity of the Great Sand
Hills and are grounded in the realities of natural, social
and economic capital for the region. The recommenda-
tions are based on the weight of evidence from natural
and social sciences studies, which consistently confirm
that sustainability of human activity in the Great Sand
Hills is reliant on the sustainability of ecosystem ele-
ments and processes that are not significantly perturbed
by human activities. We ask that our recommendations
be considered not singly but in their entirety.

While we have made every effort to insure that our
recommendations take into consideration current policy
and practice, it is inevitable that changes will occur that
affect our recommendations. For example, in July of
2008, as proposed in the recent 2007 provincial budget,
both the Large Corporation Capital Tax and
Corporation Capital Tax Resource Surcharge have been
proposed for elimination. Such changes will affect the
impact that industry has on the region in relation to
government revenues, industry perception(s) of the
business climate in the region, and the on-going operat-
ing costs and associated profits of industry. In turn,

there may be a suite of impacts to the local economy.
Therefore, on-going economic re-assessment and
valuation—combined with social and ecological
studies—are critical for continued progress toward sus-
taining the natural, human, and economic capital of the
study area.

We greatly appreciate the commitment and contribu-

tion of the many researchers, staff, contractors, and stu-
dents who participated in this intense two-year study.
In developing our recommendations, we benefited from
the experience and insights of numerous individuals
representing a wide range of interests throughout the
Great Sand Hills and beyond. We also benefited from
substantial contributions contained within pre-existing
studies and plans. We hope that our efforts will con-
tribute to serving the natural, economic and social sus-
tainability of the Great Sand Hills in perpetuity.
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Dr. Reed Noss
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GREAT SAND HILLS REGIONAL ENVIRONMENTAL STUDY ® Xix






Acknowledgments

The Great Sand Hills Regional Environmental Study
represents the combined efforts of dozens of contribu-
tors. The SAC gratefully acknowledges the following
persons, without whom this study could not have been
completed:

Project Administration:

Robert MacFarlane, Project Manager, Canadian Plains
Research Center, University of Regina.

Lorraine Nelson, Office Manager, Canadian Plains
Research Center, University of Regina

Lisa Drinkwater, Clerk/Steno, Canadian Plains
Research Center, University of Regina

Natural Capital Team and Contributors:

Ken Vance-Borland, Executive Director of
Conservation Planning, Corvallis, Oregon and
Department of Forest Science, Oregon State
University, Corvallis, Oregon

Dr. Robin Bjork, Post-Doctoral Researcher,
Conservation Planning Institute, Corvallis, Oregon
and the University of Central Florida, Orlando,
Florida

Dr. Scott Nielsen, Focal Species Habitat and Scenario
Modeler, Conservation Planning Institute,
Corvallis, Oregon and University of Alberta,
Edmonton, AB

Sumita Singh, Program Manager and RES Report
Editorial Assistant, Conservation Planning
Institute, Corvallis, Oregon and the University of
Central Florida, Orlando, Florida

Leslie Naylor, GIS Technician, Conservation Planning
Institute, Corvallis, Oregon

Anne Yemaya, Intern, Conservation Planning Institute,
Corvallis, Oregon

Sarah James, Coordinator of 2006 field bird / plant
studies, Saskatchewan Environment, Regina, SK

Ron Anderson, Saskatchewan Environment, for con-
ducting the climate change analysis and report.

Dr. Pritam Jain, Saskatchewan Environment, for over-
seeing the soil analysis and report.

Mike Andersen, Imagery Analyst, Geomatic Services
Section, Saskatchewan Environment, Regina, SK

BIRD OBSERVERS: All point count surveys were car-
ried out by one of two experienced observers:
Daniel Sawatzky or Kiley Gibson. Species of
Special Concern were observed by D. Sawatzky, K.
Gibson, and Sarah James. Frances Bennett from
Saskatchewan Environment participated in some
of the surveys. Saskatchewan Conservation Data
Centre loaned field equipment for both bird and
plant surveys.

BOTANISTS: Tara Sample, Anna Leighton, and Wade
Sumners were always present and conducted
botanical surveys, while the fourth position was
shared by Randy Olson (period 1), and Joanne
Marchand and Sheila Lamont (period 2). Three
additional botanists assisted to create three survey
teams for two ten-day shifts in the second survey
period. Kirsten Remarchuk participated for both
shifts, while Erika Quiring and Laura Herman
each participated for one shift. In addition,
Jocelyn Stenfankiw, Summer Assistant for Nature
Saskatchewan’s Habitat Stewardship Programs,
participated as a Junior Botanist for several days in
both surveys.

Bill Houston, Range and Biodiversity Division
Manager, Agriculture and Agri-Food Canada
(PFRA), for providing us with the Saskatchewan
Grassland Range Health Assessment.

Eleanor Bowie, for giving the CPI team a tour of her
ranch.

The Ecology Centre at the University of Queensland,
for making MARXAN freely available.

The Environmental Systems Research Institute (ESRI),
for generously allowing us to use their ArcView
and ArcGIS software.

Angus Carr, Kevin Murphy, Dennis Sherratt, and Dr.
Jeff Thorpe for their advice, input and support of
the climate change project.

GREAT SAND HILLS REGIONAL ENVIRONMENTAL STUDY ® Xxxi



Human Capital and Governance Studies:

Brent Bitter, Project Manager, Saskatchewan
Environment, Environmental Assessment

Karen Lynch, Department of Geography, University of
Saskatchewan

Lee Everts, Department of Geography, University of
Saskatchewan

Lisa Christmas, Department of Geography, University
of Saskatchewan

Lauren Black, Department of Sociology and Social
Studies, University of Regina,

Mark Nelson, Department of Sociology and Social
Studies, University of Regina.

Kimberley Nerbas, Department of Sociology and Social

Studies, University of Regina

Lorne Veitch, P.Ag., Southern Regional Manager,
Saskatchewan Agriculture and Food, Swift
Current, SK

Ralph Leibel, Director of Community Planning,
Municipal Relations Division, Government of
Saskatchewan

Tim Cheesman, Planning and Legislative Consultant,
Community Planning, Government Relations,
Government of Saskatchewan

Members of various government departments,
ENGOs, gas companies, and tourism operators
who participated in the governance baseline study
interview process

Members of the Great Sand Hills Planning District
Commission

Residents of the study area who participated in base-
line interviews and who welcomed the GSH RES
field researchers into their community

First Nations Study:

Dr. Evelyn Peters, Canada Research Chair, Department
of Geography, University of Saskatchewan

Tyler McCreary, Department of Geography, University
of Saskatchewan

Jennifer Fillingham, Department of Geography,
University of Saskatchewan

Bonnie Galenzoski, Canada Plains Research Center,
University of Regina

Jackie Miller, File Hills” Qu’Apelle Tribal Council

Annabel Crop Eared Wolf, Blood Tribe Tribal
Government

Dorothy First Rider, Blood Tribe Tribal Government

Hugh Dempsey, Director of History and Associate
Director of the Glenbow Museum

XXii ® GREAT SAND HILLS REGIONAL ENVIRONMENTAL STUDY

Treaty Four, File Hills Qu’Appelle workshop partici-
pants and Elders group

Treaty Seven, Blood Tribe Elders group

Gaylene Anaquod, Treaty Four, File Hills Qu”Appelle
Tribal Council

Bugler, Patrick, Consultant, Red Pheasant First Nations

Cameron Jacks, Specific Claims Coordinator,
Thunderchild Reserve

James Stations, Director of Lands and Resources,
Thunderchild Reserve

Mel Thunderchild, Lands Manager, Thunderchild
Reserve

Chief Glen Johnstone, Saskatoon Tribal Council,
Saskatoon

Chief Dean Bellegarde, File Hills Qu’Appelle Tribal
Council

Numerous additional First Nation band members, who
provided assistance during the research scoping,
and elder’s helpers and interpreters for their assis-
tance with workshop administration and reporting

Roger Brown, Aboriginal Affairs, Corporate Policy and
Planning Branch, Saskatchewan Environment,
Regina, SK

Heritage Report Studies:

Mike Andersen, Imagery Analyst, Geomatics Service
Section, Saskatchewan Environment, Regina, SK

Fred Beek, Manager of Strategic Environmental Studies
Section, Corporate Policy and Planning Branch
Saskatchewan Environment, Regina, SK

Nathan Friesen, Archaeologist, Heritage Resources
Branch, Culture Youth and Recreation, Regina, SK

Carlos Germann, Director, Heritage Resources Branch,
Culture Youth and Recreation, Regina, SK

Jeff Keith, Information Manager, Ecological
Assessment Unit, Fish and Wildlife Branch
Saskatchewan Environment, Regina, SK

Bonnie Galenzoski, Research Assistant, Canadian
Plains Research Center and Saskatchewan
Agriculture and Food

Natural Gas Studies:

Fred Beek, Manager of Strategic Environmental Studies
Section, Corporate Policy and Planning Branch
Saskatchewan Environment, Regina, SK

Robert J. MacFarlane, Project Manager, Great Sand
Hills Regional Environmental Study, Bob
MacFarlane Consulting Ltd. Regina, Saskatchewan



Clint Blyth, P.Geol., Senior Geologist, GL] Petroleum
Consultants Ltd., Calgary, AB

Terry Brooker, P.Eng., President, On Management Ltd.,
Calgary, AB

Daniel Buye, Administrator, Rural Municipality of Fox
Valley, Fox Valley, SK

Jason Cosford, MSc., GIT, J.D. Mollard and Associates
Ltd., Regina, SK

E.ER. (Ed) Dancsok, P.Eng., P.Geo., Director Geology
and Petroleum Lands, Petroleum and Natural Gas,
Saskatchewan Industry and Resources, Regina, SK

Tricia Donnelly, Government Relations and Regulatory
Advisor, Canadian Association of Petroleum
Producers, Calgary, AB

Mark Ealey, Associate, Senior Ecologist/Reclamation
Specialist, Golder Associates Ltd., Saskatoon,SK

Dale Fletcher, Director of Petroleum Royalties,
Petroleum and Natural Gas Division,
Saskatchewan Industry and Resources, Regina, SK

Terry Forkheim, Environmental Manager, Canadian
Natural Resources Ltd., Calgary, AB

Renny Grilz P.Ag , Director of Conservation
Operations, Alberta Region, Nature Conservancy
of Canada, Calgary, AB

Todd Han, P.Biol., Assistant Director, Petroleum
Development, Petroleum and Natural Gas
Division, Saskatchewan Industry & Resources,
Regina, SK

Andy Hill, President, Chinook Directional Services
Inc., Calgary, AB

Robin Hilts, Land Use Planner, Landscape Planning
Unit, Lands Branch, Saskatchewan Environment,
Swift Current, SK

Norman E. James, C.E.T., Staff Regulatory Analyst,
Anadarko Canada Corporation, Calgary, AB

Larry Kratt, Co-chair of Saskatchewan Petroleum
Industry /Government Environment Committee,
Canadian Association of Petroleum Producers,
Saskatchewan Executive Policy Group,
Environmental Manage, Nexen Inc., Calgary, AB

Larry Lechner, Director, Environmental Assessment
Branch, Saskatchewan Environment, Regina, SK

Anne Lerner, Environmental Consultant, Calgary, AB

Brian Mathieson, Director, Petroleum Development,
Petroleum and Natural Gas Division,
Saskatchewan Industry & Resources, Regina, SK

George Mollard, P.Eng., ].D. Mollard and Associates
Ltd., Regina, SK

Jack Mollard, O.C., Ph.D., PEng. P. Geo., ].D. Mollard
and Associates Ltd., Regina, SK

Michael Morgan, M.Eng. Junior Engineer, GL]

Petroleum Consultants Ltd., Calgary, AB

Graham Mutch, Project Manager, Environmental
Assessment Branch, Saskatchewan Environment,
Regina, SK

Brian O’Dell, PEng. , City Engineer, City of Medicine
Hat, Medicine Hat, AB

Conrad Olson, Habitat Protection Manager, Landscape
Planning Unit, Fish and Wildlife Branch ,
Saskatchewan Environment, Regina, SK

Jason Paul, P.Eng. Senior Engineer, GL] Petroleum
Consultants Ltd., Calgary, AB

Lynden Penner, M.Sc., PEng., P.Geo. ].D. Mollard and
Associates Ltd., Regina, SK

Darlene Sakires, Environmental Manager, Canadian
Natural Resources Ltd., Calgary, AB

Randy Seguin, Director of Strategic Environmental
Studies Section, Corporate Policy and Planning
Branch, Saskatchewan Environment, Regina, SK

Rick Stilling, Co-Chair of Saskatchewan Petroleum
Industry/Government Environment Committee
and A /Manager, Ecological Protection Unit, Lands
Branch, Saskatchewan Environment, Saskatoon, SK

Doug R. Sutton, P.Eng., Vice-President, GL] Petroleum
Consultants Ltd, Calgary, AB

Bryan Warren, P.Geol., Canadian Association of
Petroleum Producers, Saskatchewan

Executive Policy Group, Asset Team Lead Shallow Gas,
Petro-Canada, Calgary, AB

Lorne Veitch, P.Ag., Southern Regional Manager,
Saskatchewan Agriculture & Food, Swift Current,
SK

Troy Zimmer, B.Sc., ].D. Mollard and Associates Ltd.,
Regina, SK

Mapping, Graphics and Databases:

Bonnie Galenzoski, ,GIS Technician, Canadian Plains
Research Center, University of Regina

Diane Perrick, GIS Technician, Canadian Plains
Research Center, University of Regina

Jessica Henderson, Research Assistant, Canadian
Plains Research Center, University of Regina

Paula Haygarth, Research Assistant, Canadian Plains
Research Center, University of Regina

GREAT SAND HILLS REGIONAL ENVIRONMENTAL STUDY ® xxiii







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


