
Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 i 

TABLE OF CONTENTS 
 
7.0 REFERENCES,  ACRONYMS, INDEX AND GLOSSARY 

7.1 List of References ..........................................................................................................7-1 
7.2 List of Acronyms & Abbreviations ................................................................................7-16 
7.3 Glossary .......................................................................................................................7-18 
7.4 Index ............................................................................................................................7-26 
 
 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-1 

7.1 List of References 
 
BLM.  See US Department of the Interior.  Bureau of Land Management 
 
Beck, J. L.  2006.  Summary of oil and natural gas development impacts on prairie grouse.  

Unpublished Report, Colorado Division of Wildlife, Grand Junction, Colorado, USA. 
 
Behnke, R. J.  1992.  Native trout of western North America.  American Fisheries Society 

Monographs 6:132-145. 
 
Belliston, N. D., Merrett, J., Whitesides, R., and S. A. Dewey.  2004.  Noxious weed field guide 

for Utah.  Utah State University Extension. 
 
Bergquist, E., Evangelista, P., Stohlgren, T. J., and N. Alley.  2007.  Invasive species and coal 

bed methane development in the Powder River Basin, Wyoming.  Environmental 
Monitoring and Assessment 128:381-394. 

  
Boarman, W. I.  2002.  Threats to desert tortoise populations: a critical review of the literature.  

United States Geological Survey, Western Ecological Research Center.  Prepared for 
West Mojave Planning Team, Bureau of Land Management.  Sacramento, California. 

 
Bosworth, W. R.  2003.  Vertebrate information compiled by the Utah Natural Heritage Program: 

a progress report.  UDWLR Publication No. 03-45.  
 
Brinson, M.M.  1995.  A hydrogeomorphic classification for wetlands.  U.S. Army Corps of 

Engineers.  Wetlands Research Program Technical Report WRP-DE-4.  August. 
 
Bureau of Economic Analysis.  2008.  RIMS II Multipliers.  Total Multipliers for Output, Earnings, 

Employment, and Value Added by Industry Aggregation.  Garfield, Iron, Kane, Piute, 
Washington, Wayne counties, Utah.  Purchased February 19, 2008. 

 
Bureau of Economic and Business  Research, University of Utah.  2008.  An analysis of Long-

Term Economic Growth in Southwestern Utah: Past and Future Conditions. 
 
Bureau of Labor Statistics.  2008.  Quarterly Census of Employment and Wages.  Available at 

the website http://stats.bls.gov/cew/home.htm.  Accessed:  March 1, 2008.  
 
CEQ.  See Council on Environmental Quality 
 
Chapman, D. W.  1998.  Critical review of variables used to define effects of fines in redds of 

large salmonids.  Transactions of the American Fisheries Society 117:1-28.   
 
CRCT Coordination Team.  2006.  Conservation agreement for Colorado River cutthroat trout 

(Oncorhynchus clarkii pleuriticus) in the States of Colorado, Utah, and Wyoming.  
Colorado Division of Wildlife, Fort Collins. 

 
Connelly, J. W., M. A. Schroeder, A. R. Sands, and C. E. Braun.  2000.  Guidelines to manage 

sage-grouse populations and their habitats.  Wildlife Society Bulletin 28(4):967-985.  
 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-2 

Council on Environmental Quality.  1997.  Considering cumulative effects under the National 
Environmental Policy Act.  January. 

 
Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe.  1979.  Classification of wetlands and 

deepwater habitats of the United States.  FWS/OBS-79/31.  US Fish and Wildlife 
Service.  Washington D.C. 

 
Directory of America’s Hospitals.  2008.  Available at website 

http://health.usnews.com/directories/hospital-directory/.  Accessed February 11, 2008. 
 
Dunne, T. and L.B. Leopold.  1978.  Water in Environmental Planning.  W.H. Freeman and 

Company.  New York. 
 
Dwire, K. A., and J. B. Kaufman.  2003.  Fire and riparian ecosystems in landscapes of the 

western USA.  Forest Ecology and Management 178:61-74. 
 
EPA.  See US Environmental Protection Agency 
 
Energy Information Administration.  2007a.  Annual Energy Outlook 2008 (Early Release).  

Available at website http://www.eia.doe.gov/oiaf/aeo/prices.html.  Accessed: February 
19, 2008. 

 
Energy Information Administration.  2007b.  Annual Coal Report 2006.  Table 1 Coal Production 

and Number of Mines by State and Mine Type.  Table 18  Average Number of 
Employees by State and Mine Type.  Available at website 
http://www.eia.doe.gov/cneaf/coal/page/acr/acr.pdf.  Accessed: March 1, 2008. 

 
Gaquin, D. A. and K. A. DeBrandt, eds. 2007.  City County Extra Annual Metro, City and County 

Data Book, Bernan Press.  1191 pp. 
 
Governor’s Office of Planning and Budget.  2000.  Federal Land Payments in Utah for 1999.  

Available on website: www.governor.utah.gov/DEA/Publications/Report.pdf.  Accessed: 
October 30, 2007. 

 
Graham, R. T., R. L. Rodriguez, K. M. Paulin, R. L. Player, A. P. Heap, and R. Williams.  1999.  

The northern goshawk in Utah: habitat assessment and management recommendations.  
General Technical Report RMRS-GTR-22.  USFS Rocky Mountain Research Station, 
Ogden, Utah. 

 
Gregory, S.V., F.J. Swanson, W.A. McKee, and K.W. Cummins.  1991.  An ecosystem 

perspective of riparian zones.  BioScience 41: 540-551. 
 
Groves, C. R, Butterfield, B., Lippincott, A., Csuti, B., and J. M. Scott.  1997.  Atlas of Idaho’s 

wildlife: integrating gap analysis and natural heritage information.  Idaho Department of 
Fish and Game, Boise, Idaho. 

 
Hallion, L.  2003.  Major bark beetles of the Intermountain West.  Washington Department of 

Natural Resources. 
 
Hansen, Allen & Luce, Inc.  2005. Washington Water Conservancy District Petition for 

Classification of the Navajo/Kayenta and Upper Ash Creek Aquifers.  July. 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-3 

 
Harrig, A.L., and K.D. Fausch.  2002.  Minimum habitat requirements for establishing 

translocated cutthroat trout populations.  Ecological Applications 12: 535-551. 
 
Hawkwatch.  2007.  Golden eagle (Aquila chrysaetos).  About Raptors: Bird Information Sheets.  

Hawkwatch International.  Available at http://www.hawkwatch.org/home/ 
 
Hirsch, C. L., S. E. Albeke, and T. P. Nesler. 2005. Range-wide status of Colrado River 

Cutthroat Trout (Oncorhynchus clarkia pleuriticus).  
 
JBR Environmental Consultants, Inc.  2004.  Scenic Resources Evaluation Study for Federal 

Energy Regulatory Commission’s (FERC’s) Re-licensing of an Existing Hydro-Electric 
Facility on Boulder Creek in the Dixie National Forest, FERC Project No. 2219-013.  
Prepared for Garkane Energy. 

 
Jones, J.A., F.J. Swanson, B.C. Wemple, and K.U. Snyder.  2000.  Effects of roads on 

hydrology, geomorphology, and disturbance patches in stream networks.  Conservation 
Biology 14: 76-85. 

 
Knopf, F.L., R.R. Johnson, T. Rich, F.B. Samson, and R.C. Szaro.  1988.  Conservation of 

riparian ecosystems in the United States.  Wilson Bulletin 100: 272-284. 
 
Koplin, J. R.  1969.  The numerical response of woodpeckers to insect prey in a subalpine forest 

in Colorado.  The Condor 71(4):436-438. 
 
Kreutzweiser, D.P. and S.S. Capell.  2001.  Fine sediment deposition in stream after selective 

forest harvesting without riparian buffers.  Canadian Journal of Forestry Research 31: 
2134-2142 

 
McCallum, D.  1994.  “Review of technical knowledge:  flammulated owls.”  In Flammulated, 

Boreal, and Great Gray Owls in the United States: a Technical Conservation 
Assessment, eds. G. D. Hayward and J. Vermeer.  US Department of Agriculture, Forest 
Service, Rocky Mountain Forest and Range Experiment Station and the Rocky Mountain 
Region. 

 
Magee, J. P., McMahon, T. E. and R. F. Thurow.  1996.  Spatial variation in spawning habitat of 

cutthroat trout in a sediment-rich stream basin.  Transactions of the American Fisheries 
Society 125:768-779. 

 
May, B. E., W. Urie, and B. B. Shepard.  2003.  Range-wide status of Yellowstone cutthroat 

trout (Ohcorhynchus clarki bouvieri): 2001.  Status update developed under oversight of 
a Yellowstone cutthroat interagency coordination group, including Idaho Department of 
Fish and Game; Montana Fish, Wildlife, and Parks; Montana Cooperative Fishery 
Research Unit; USDA Forest Service, Missoula, Montana; USDA Forest Service, 
Bozeman, Montana; and Wyoming Department of Fish and Game.  

 
Mesta, R.  1996.  Establishment of a nonessential experimental population of California condors 

in northern Arizona.  Federal Register, Volume 61, Number 201.  US Fish and Wildlife 
Service. 

 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-4 

Millennium Science and Engineering, Inc. 2005.  Escalante River Watershed Water Quality 
Management Plan.  Prepared for Utah Department of Environmental Quality, Division of 
Water Quality. 

 
National Climatic Data Center.  2008.  Integrated Surface Database.  

http://www.ncdc.noaa.gov/oa/climate/isd/index.php 
 
NPS.  See US Department of the Interior.  National Park Service 
 
NRCS.  See United States Department of Agriculture.  National Resources Conservation 

Service 
 
National Science and Technology Center (NSTC).  2001.  Soil Biological Communities: 

Biological soil crusts.  Bureau of Land Management.  Available at 
http://www.blm.gov/nstc/soil/crusts/index.html. 

 
Oliver, G. V., and W. R. Bosworth III.  1999.  Rare, imperiled, and recently extinct or extirpated 

mollusks of Utah: a literature review.  Utah Division of Wildlife Resources Publication 
Number 99-29. 

 
Parrish, J. R., F. P. Howe, and R. E. Norvell.  2002.  Utah Partners in Flight draft avian 

conservation strategy version 2.0.  UDWR Publication Number 02-27.  Utah Partners in 
Flight Program, Utah Division of Wildlife Resources, Salt Lake City, UT. 

 
Quist, M. C. and W. A. Hubert.  2004.  Bioinvasive species and the preservation of cutthroat 

trout in the western United States: ecological, social, and economic issues. 
Environmental Science and Policy 7:303-313. 

 
Stanfield, R.  The State PIRGs.  2002.  Clear the Air:  National Campaign Against Dirty Power.  

March. 
 
Reid, L.M, R.  Ziemer, M.E.  Smith and C. Close.  1994.  Evaluation of unstable lands for 

interagency watershed analysis, in Issues in watershed analysis.  Discussions at 
interdisciplinary and interagency workshops held at the Humboldt Interagency 
Watershed Analysis Center in McKinleyville, CA.  [Online WWW] Available URL: 
http://www.fs.fed.us/psw/publications/reid/3Unstable.htm. 

 
Reynolds, R. T., et al.  1992.  Management recommendations for the northern goshawk in the 

southwestern United States.  US Forest Service General Technical Report RM-217.  
Rocky Mountain Forest and Range Experiment Station. 

 
Rieman, B., Lee, D. McIntyre, J. Overton, K, and R. Thurow.  1993.  Consideration of extinction 

risks for salmonids.  Fish Habitat Relationships Technical Bulletin 14:1-16. 
 
Rocky Mountain Regional Coordinating Committee.  1989.  Uniform format for oil and gas lease 

stipulations.  March. 
 
Rodriguez, R. L.  2004.  Aquatic Macroinvertebrate biotic condition index (BCI) trend 1986-

2002.  Prepared for the Fishlake National Forest. 
 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-5 

Rodriguez, R. L.  2008.  Life history and analysis of endangered, threatened, candidate, 
sensitive, and management indicator species of the Dixie National Forest.  Version 5.0, 
April 2008.   

 
Romin, L. A.  and J. A. Muck.  2002.  Utah field office guidelines for raptor protection from 

human and land use disturbances.  US Fish and Wildlife Service, Utah Field Office, Salt 
Lake City, Utah. 

 
SITLA.  See State of Utah School and Institutional Trust Lands Administration 
 
Seegmiller, J. B. 1998.  A History of Iron County, Utah State Historical Society, Salt Lake City, 

UT.  454 pp. 
 
Schottle, A. W.  2004.  Developing proactive management options to sustain bristlecone and 

limber pine ecosystems in the presence of a non-native pathogen.  USDA Forest Service 
Proceedings RMRS-P-34. 

 
Sherwin, R. E., D. Stricklan, and D. S. Rogers.  2000.  Roosting affinities of Townsend’s big-

eared bat (Corynorhinus townsendii) in Northern Utah.  Journal of Mammology 
81(4):939-947. 

 
Sheridan, G.J. and P.J. Noske.  2007.  A quantitative study of sediment delivery and stream 

pollution from different forest road types.  Hydrological Processes 21: 387-398. 
 
Shuster, W. C.  1980.  Northern goshawk nest site requirements in the Colorado rockies.  

Western Birds 11:89-96. 
 
Sigler, W. F. and J. W. Sigler.  1996. Fishes of Utah: A Natural History. University of Utah 

Press, Salt Lake City, Utah. 
 
Slabbekoorn, H. and E. A. P. Ripmeester.  2008.  Birdsong and anthropogenic noise: 

implications and applications for conservation.  Molecular Ecology 17:72-83. 
 
State of Utah.  2003.  People and the forests: Socio-economic assessment tools and data for 

forest plan revision.  Dixie, Fishlake & Manti-La Sal National Forests.  Utah Governor’s 
Office of Planning and Budget with assistance from Utah State University College of 
Natural Resources and Utah Division of Indian Affairs.   

 
____ 2007.  Utah Administrative Code R317-2.  Standards of Quality for Waters of the State. 

As in effect as of April 1, 2007.  Accessed online on 5/4/07 at 
http://www.rules.utah.gov/publicat/code/r317/r317-002.htm#T8 

 
State of Utah School and Institutional Trust Lands Administration.  2007.  Fiscal Year 2007 13th 

Annual Report.  July 1, 2006 to June 30, 2007. 
 
Steiger, J. I.  2007.  Effects of Saline-Wastewater Injection on Water Quality in the Altamont-

Bluebell Oil and Gas Field, Duchesne County, Utah, 1990-2005.  U.S. Department of the 
Interior, U.S. Geological Survey Scientific Investigations Report 2007-5192. 

 
Thorp, J.H. and M.D. Delong.  1994.  The riverine productivity model: A heuristic view of carbon-

sources and organic-processing in large river ecosystems.  Oikos 70: 305-308 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-6 

 
Toquop Energy Company.  2007.  Toquop Energy Project: Fact Sheet.   
 
Trinity Consultants BLM National Science & Technology Center.  2004.  Air Quality Assessment 

Report, Vernal and Glenwood Springs Resource Management Plans.  August. 
 
Trombulak, S. C., and Frissel, C. A.  2000.  Review of ecological effects of roads on terrestrial 

and aquatic communities.  Conservation Biology 14(1):18-30. 
 
UDNR.  See Utah Department of Natural Resources 
 
UGS.  See Utah Department of Natural Resources.  Utah Geological Survey. 
 
USACE.  See US Army Corp of Engineers 
 
USFS.  See US Department of Agriculture.  Forest Service. 
 
USFWS.  See US Department of the Interior.  Fish and Wildlife Service 
 
UNPS.  See Utah Native Plant Society 
 
US Army Corp of Engineers.  1987.  Corp of Engineers Wetland Delineation Manual.  Wetlands 

Research Program Technical Report Y-87-1.  January 
 
US Department of Agriculture.  Forest Service.  1974.  National Forest Landscape 

Management, Vol. 2, USDA Handbook Number 462. 
 
____ 1986.  Land and Resource Management Plan for the Dixie National Forest.  Ogden, 

Utah. 
 
____ 1987.  Establishment Record for the Red Canyon Research Natural Area within Dixie 

National Forest, Garfield County, Utah. 
 
____ 1988.  Environmental Impact Statement for Oil and Gas Leasing in the Escalante Known 

Geologic Structure (KGS).  Ogden, Utah. 
 
____ 1990a.  ROS Primer and Field Guide.  R6-REC-021-90.  US. Government Printing 

Office. 
 
____ 1990b.  Establishment Record for the Timbered Cinder Cone Research Natural Area 

within Dixie National Forest, Iron County, Utah. 
 
____ 1991.  Establishment Record for the Table Cliff Research Natural Area within Dixie 

National Forest, Garfield County, Utah.   
 
____ 1993.  Wildlife Tables 1-3: Mammals, Birds, and Reptile and Amphibian Species.  Tables 

listing wildlife species that occur or have the potential to occur in the Dixie National 
Forest.  Part of the project record for the Draft Environmental Impact Statement for Oil 
and Gas Leasing on Lands Administered by the Dixie National Forest, June 1995.  
Tables created October 1993. 

 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-7 

____ 1994.  Recreation resources background report.  Dixie National Forest Oil and Gas 
Leasing EIS.  Dixie National Forest.  November. 

 
____ 1995a.  Draft Environmental Impact Statement.  Oil and Gas Leasing on Lands 

Administered by Dixie National Forest.  Cedar City, Utah. 
 
____ 1995b.  Wildlife background report.  Dixie National Forest Oil and Gas Leasing EIS.  

Dixie National Forest.  March. 
 
____ 1995c.  Water Resources background report.  Dixie National Forest Oil and Gas Leasing 

EIS.  Dixie National Forest.  March. 
 
____ 1995d.  Vegetation, riparian, wetlands, and threatened, endangered, proposed and 

sensitive plant species background report.  Dixie National Forest Oil and Gas Leasing 
EIS.  Dixie National Forest.  March. 

 
____ 1995e.  Soils background report.  Dixie National Forest Oil and Gas Leasing EIS.  Dixie 

National Forest.  July. 
 
____ 1995f.  Geologic Resources background report.  Dixie National Forest Oil and Gas 

Leasing EIS.  Dixie National Forest.  July. 
 
____ 1995g. Visual Resource background report.  Dixie National Forest Oil and Gas Leasing 

EIS.  Dixie National Forest.  July. 
 
____ 1995h.  Handbook 701.  Landscape Aesthetics: A Handbook for Scenery Management. 

October. 
 
____ 1998a.  Establishment Record for the Browse Research Natural Area within Dixie 

National Forest, Washington County, Utah. 
 
____ 1998b.  Establishment Record for the Upper Sand Creek Research Natural Area within 

Dixie National Forest, Garfield County, Utah. 
 
____ 2000a.  Scenery Management System, Amendment to the Dixie National Forest Land 

and Resource Management Plan.  Environmental Assessment.  April. 
 
____ 2000b.  Conservation assessment, strategy, and agreement for sensitive plant species 

in the Red Canyon Area.  Dixie National Forest, signed 25 October 25 2000.  
 
____ 2001.  Rangeland soil quality – physical and biological soil crusts.  Soil quality 

information sheet, Rangeland Sheet 7.  Natural Resources Conservation Service, Soil 
Quality Institute, Grazing Lands Technology Institute, and National Soil Survey Center.  
May 2001.   

 
____ 2002.  Information on the Sanford Fire: background; fire effects on vegetation, soil and 

water, fisheries, wildlife, and recreation/access; long-term restoration and monitoring; 
and fire as a management tool.  Powell Ranger District, Panguitch, Utah. 

 
____ 2003a.  Uinta National Forest Plan Final Environmental Impact Statement.   
 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-8 

____ 2003b.  Uinta National Forest Land and Resource Management Plan.  Ogden, Utah. 
 
____ 2003c.  Roads analysis report.  Forest-Wide Roads Analysis.  Dixie and Fishlake 

National Forests.  Cedar City and Richfield, Utah. 
 
____ 2004a.  National Visitor Use Monitoring Results: Dixie National Forest.  June. 
 
____ 2004b.  Recreation – 2004 Dixie National Forest Monitoring Report.  
 
____ 2004c.  Monitoring Report for Fiscal Year 2004.  Dixie National Forest 
 
____ 2004d.  Wildlife and Fish – 2004 Dixie National Forest Monitoring Report. 
 
____ 2004e.  Water – 2004 Dixie National Forest Monitoring Report. 
 
____ 2004f.  Soils – 2004 Dixie National Forest Monitoring Report. 
 
____ 2005.  Dixie National Forest monitoring report for fiscal year 2005. 
 
____ 2006a.  Forest Service Handbook 1909.12 Land Management Planning Handbook.  

Chapter 80 Wild and Scenic River Evaluation.  Washington D.C.  January. 
 
____ 2006b.  Side Hollow Provenance Ponderosa Pine Genetic Study Administrative Site 

(Proposed), Escalante Ranger District, Dixie National Forest.  History, objectives, and 
activities. 

 
____ 2006c.  Monitoring Report for Fiscal Year 2006.  Dixie National Forest. 
 
____ 2006d.  Scoping Document for Motorized Travel Plan EIS.  Dixie National Forest.  

December 15. 
 
____ 2006e.  Comprehensive evaluation report: watershed, riparian, fisheries, and soils.  

Draft.  Dixie and Fishlake National Forests. Prepared by Mark Muir, October 2006. 
 
____ 2006f.  Dixie National Forest, Escalante/Teasdale/Powell Ranger Districts, Travel Map.  

Cedar City, Utah.  Revised in 2005. 
 
____ 2006g.  Proposed Land Management Plan for the Dixie and Fishlake National Forests.  

US Forest Service, Intermountain Region.  June 2006. 
 
____ 2006h  Comprehensive evaluation report summary: highlights of key conditions and 

trends.  Dixie and Fishlake National Forests.  June. 
 
____ 2006i.  Comprehensive evaluation report: vegetation.  Draft.  Dixie and Fishlake National 

Forests.  Prepared by Mark Loewen. October 2006. 
 
____ 2006j.  Comprehensive evaluation report: recreation.  Draft.  Dixie and Fishlake National 

Forests.  Prepared by Kevin Draper. 
 
____ 2006k.  Recreation, Scenery, and Roadless and Undeveloped Area Specialist Report.  

Mt. Dutton Vegetation Management Project.  Dixie National Forests.  June. 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-9 

 
____ 2007a.  Forest Service Minerals Program Policy. Updated November 7, 2003. Accessed 

on May 19, 2008.  Available at: http://www.fs.fed.us/geology/minerals_policy.html. 
 
____ 2007b.  GIS methodology used to estimate road construction and reconstruction 

distances for the Reasonably Foreseeable Development Scenario.  Dixie National Forest 
Oil and Gas Leasing Analysis.  January. 

 
____ 2007c.  Wild and scenic river suitability study for National Forest System lands in Utah.  

Draft environmental impact statement.  Appendix A.  Moody Wash Suitability Evaluation 
Report. 

 
____ 2007d.  Wild and scenic river suitability study for National Forest System lands in Utah.  

Draft environmental impact statement.  Appendix A.  North Fork Virgin River Suitability 
Evaluation Report.  

 
____ 2007e.  Wild and scenic river suitability study for National Forest System lands in Utah.  

Draft environmental impact statement.  Appendix A.  East Fork of Boulder Creek 
Suitability Evaluation Report.  

 
____ 2007f.  Recreation, Heritage & Wilderness Programs website.  Revised Visitation 

Estimates:  http://www.fs.fed.us/recreation/programs/nvum/revised_vis_est.pdf.  
Accessed November 27, 2007. 

 
____ 2007g.  Letter from Robert G. Macwhorter (Dixie National Forest Supervisor) to Larry 

Crist (USFWS Field Supervisor, Utah) describing issues, strategy and process 
developed between USFWS and USFS to address agency responsibilities under the 
Migratory Bird Treaty Act.  1 August 2007. 

 
____ 2007h.  Birds of the Dixie National Forest.  Excel file received November 2007.    
 
____ 2007i.  Occupied stream miles for Bonneville and Colorado cutthroat trout on the Dixie 

National Forest (excel spreadsheets). Portions of a larger database from Dixie National 
Forest fisheries biologist.  January 2007. 

 
____ 2007j.  Dixie National Forest: Research Natural Areas.  Available online at 

http://www.fs.fed.us/r4/dixie/projects/lmp/fpr/SocialResources/specialdesignation/rna.ht
m. 

 
____ 2008a.  Dixie National Forest Motorized Travel Plan.  Draft Environmental Impact 

Statement.  US Department of Agriculture, Forest Service, Intermountain Region.  May 
2008. 

 
____ 2008b.  Dixie National Forest website;  Access February 19, 2008.  

http://www.fs.fed.us/r4/dixie/recreation/campgrounds/indexce.html 
 
United States Department of Agriculture.  National Resources Conservation Service, 1998.  Soil 

Survey of Iron-Washington Area, Utah, Parts of Iron, Kane, and Washington Counties 
 
____ 2005.  SSURGO database for select Utah soil surveys. Available at 

http://soildatamart.nrcs.usda.gov/County.aspx?State=UT  



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-10 

 
____ 2007a.  Soil Survey Manual, Chapters 2 and 3.  Available URL: 

http://soils.usda.gov/technical/manual/contents/index.html.  Accessed on October 11, 
2007. 

 
____ 2007b.  Official Soil Series Descriptions.  Available URL: 

http://soils.usda.gov/technical/classification/osd/index.html. Accessed various dates, 
September and October, 2007. 

 
____ 2007c.  Web Soil Survey.  Available on line at http://websoilsurvey.nrcs.usda.gov/app/ 

Accessed various dates April – October, 2007.  
 
US Department of the Interior.  Bureau of Land Management.  1999a.  Grand Staircase–

Escalante National Monument Proposed Management Plan, Final EIS.  US Department 
of the Interior, BLM, Cedar City, Utah. 

 
____ 1999b.  Resource Management Plan for the St. George District. 
 
____ 2001.  Biological soil crusts: ecology and management.  Technical Reference 1730-2.  

Bureau of Land Management and US Geological Survey. 
 
____ 2002.  Environmental Assessment for WesternGeco’s Horse Point 3-D Seismic 

Exploration Project, Uintah and Grand Counties, Utah, EA No.  UT-080-2002-219.  
November. 

 
____ 2005.  Wind Energy Development Programmatic Environmental Impact Statement and 

Associated Land Use Plan Amendments. 
 

____ 2006a.  Lease and lease offer for oil and gas.  Form 3100-11. 
 
____ 2006b.  Visual Resources Management.  Best management practices for fluid minerals.  

May. 
 
____ 2006c.  Environmental Assessment NM-520-06-418: Oil and Gas Lease Stipulations for 

the Southern Guadalupe Escarpment. 
 
____ 2007a.  Reasonably Foreseeable Development Scenario for Oil and Natural Gas on the 

Dixie National Forest. 
 
____ 2007b.  Draft Resource Management Plan and EIS.  Kanab District. 
 
____ 2007c.  Draft Resource Management Plan and EIS.  Richfield District. 
 
____ 2007d.  BLM website for Utah, Energy , Oil and Bas Leasing.  Available at website: 

http://www.blm.gov/ut/st/en/prog/energy/oil_and_gas/oil_and_gas_lease/oil_and_gas_fa
qs.html.  Accessed: November 5, 2007. 

 
____ 2008.  Utah State Office Adjudication Files.  January. 
 
US Department of the Interior.  Bureau of Land Management and US Forest Service (BLM and 

USFS).  2007.  Surface operating standards and guidelines for oil and gas exploration 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-11 

and development – the gold book.  BLM/WO/ST-06/021+3071/REV 07.  BLM.  Denver, 
Colorado. 

 
____ 2001.  Quitchupah Creek Road EIS technical report, soils, pg 3-19. 
 
US Department of the Interior.  National Park Service.  2004.  NPS Night Sky Monitoring 

Program, Southeast Utah Group, Arches National Park, Canyonlands National Park, 
Hovenweep National Monument, Natural Bridges National Monument 2003.  Southeast 
Utah Group Resource Management Division, Moab, Utah 84532.  General Technical 
Report SEUG-001-2003.  January. 

 
____ 2006a.  Canyonlands.  Night Sky Team.  Access November 3, 2007.  Website last 

updated July 2006.  Website address:  
http://www.nps.gov/cany/naturescience/nightskyteam.htm  

 
____ 2006b.  NPS Digest March 2006.  “Starry, Starry Night?  Lights May be Too Bright 

Around Some National Parks”.  Access November 3, 2007.  Website address: 
http://home.nps.gov/applications/digest/headline.cfm?type=ParkNewsEvents&id=22436
&urlarea=npsnews 

 
____ 2007a.  NPS Nature and Science.  Natural Lightscapes Monitoring and Data.  Access 

November 3, 2007.  Website last updated January 2007.  Website address: 
http://www2.nature.nps.gov/air/lightscapes/monitorData/index.cfm 

 
____ 2007b.  Public use statistics.  <http://www2.nature.nps.gov/stats/> Accessed 21 October 

2007. 
 
US Department of the Interior.  Fish and Wildlife Service.  1991.  Utah prairie dog recovery plan.  

Region 6,Denver, Colorado. 
 
____ 1994.  Desert tortoise (Mojave population) recovery plan.  Prepared for Regions 1, 2, 

and 6 of the US Fish and Wildlife Service.  Region 1, Lead Region, Portland, Oregon.  
June 1994.   

 
____ 1995.  Recovery plan for the Mexican spotted owl (Strix occidentalis lucida).  Volume I.  

Albuquerque, New Mexico. 
 
____ 2000.  Endangered and threatened wildlife and plants; designation of critical habitat for 

the woundfin and Virgin River chub.  Department of the Interior, Fish and Wildlife 
Service, 50 CFR Part 17. 

 
____ 2001.  Status review for Bonneville cutthroat trout (Oncorhynchus clarki utah).  Regions 

1 and 6. Portland, Oregon and Denver, Colorado.  October 2001. 
 
____ 2002a.  Project evaluation and Section 7 consultation recommendations for Mexican 

spotted owl habitat using available habitat models.  Letter from USFWS Utah Field 
Office to the Utah State Director of the BLM.  21 November 2002. 

 
____ 2002b.  Birds of Conservation Concern 2002.  US Fish and Wildlife Service, Division of 

Migratory Bird Management. Arlington, Virginia. 
 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-12 

____ 2002c.  Migratory bird mortality: many human-caused threats afflict our bird populations.  
US Fish and Wildlife Service Fact Sheet.  January 2002.  Available online at 
http://www.fws.gov/birds/mortality-fact-sheet.pdf. 

 
____ 2007.  Endangered Species: glossary.  Retrieved from 

http://www.fws.gov/midwest/Endangered/glossary/index.html. 
 
____ 2008.  US Fish and Wildlife Service (USFWS).   The Virgin River fishes 5-year review: 

summary and evaluation.    US Fish and Wildlife Service, Utah Field Office, West Valley 
City, Utah.  March 2008. 

 
US Department of Transportation, Federal Highway Administration, 2007.  National Scenic 

Byways Online.  Website address:  http://www.byways.org/ 
 
US Environmental Protection Agency.  1998.  Guidance for incorporating environmental justice 

concerns in EPA's NEPA compliance analyses.  April. 
 
____ 2001.  Functions and Values of Wetlands.  EPA 843-F-01-002c.  September. 
 
 ____ 2007a.  Facility Detail Reports.  http://iaspub.epa.gov/airsdata/ANDTI.site_detail.  May. 
 
____ 2007b.  Online listing of designated sole-source aquifers at: 

http://www.epa.gov/safewater/sourcewater/pubs/qrg_ssamap_reg8.pdf. 
 
United States General Accounting Office, 1982  Mitigating Socioeconomic Impacts of Energy 

Development, Report no EMD-82-13 (March 1982).  Available at www.gao.gov 
 
United States Geological Survey.  2007.  National Water Information System : Web Interface.  

Accessed in May 2007 at http://waterdata.usgs.gov/ut/nwis. 
 
Utah Department of Environmental Quality.  Utah Division of Air Quality.  2005a.  Annual Report 

2005.  February.  
 
____ 2005b.  Approval Order DAQE-AN0892005-05.  September. 
 
____ 2007.  Annual Report 2007.  February. 
 
Utah Department of Environmental Quality.  Division of Water Quality.  2006.  Utah’s 2006 

Integrated Report, Volume 2, 303(d) List of Waters.  April 1, 2006. 
 
____ 2007.  Information accessed at: 

http://www.waterquality.utah.gov/watersheds/lakes/TROPICRS.pdf 
 
Utah Department of Natural Resources.  Division of Forestry, Fire, and State Lands.  2003.    

Forest Health in Utah.   
 
Utah Department of Natural Resources.  Utah Geological Survey.  1997.  A preliminary 

assessment of energy and mineral resources within the Grand Staircase-Escalante 
National Monument.  .January 1997. 

 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-13 

Utah Department of Natural Resources.  Division of Oil, Gas, and Mining.  2008a.  LiveData 
online oil and gas information system.  Available at:  
http://oilgas.ogm.utah.gov/Data_Center/LiveData_Search/main_menu.htm.  Accessed 
22 February 2008. 

 
____ 2008b.  Utah Division of Oil, Gas, and Mining Files.  January. 
 
Utah Department of Natural Resources.  Division of Water Resources.  1993.  Utah State Water 

Plan.  Kanab Creek/Virgin River Basin.  August. 
 
____ 1995.  Utah State Water Plan.  Cedar/Beaver Basin.  April. 
 
____ 1998 (Revised December 2000).  Municipal and Industrial Water Supply and Uses in the 

Kanab Creek/Virgin River Basin Data Collected for Calendar Year 1997).  From: 
http://www.water.utah.gov/m&i/PDF/KanabVirgin/KANVIR.pdf .  July. 

 
____ 1999.  Utah State Water Plan.  Sevier River Basin.  June. 
 
____ 2000.  Utah State Water.  Plan West Colorado Basin.  August. 
 
____ 2006.  Municipal and Industrial Water Supply and Uses in the Kanab Creek/Virgin River 

Basin Data Collected for Calendar Year 2002).  From: 
http://www.water.utah.gov/m&i/PDF/KanabVirgin/FinalKCVRM&I1-6-06.pdf 

 
Utah Department of Natural Resources.  Division of Water Rights.  2007.  Water Right 

Information Index Program.  Available online at 
http://www.waterrights.utah.gov/wrinfo/default.asp.  Accessed 15 February 2008. 

 
Utah Department of Natural Resources.  Division of Wildlife Resources.  2003.  Statewide 

management plan for mule deer.  Approved 13 November 2003; valid until 13 November 
2008.  Available at http://www.wildlife.utah.gov/hunting/biggame/pdf/mule_deer_plan.pdf 

 
____ 2005a.  Statewide management plan for elk.  Approved 13 March 2005; valid until 13 

March 2010.  Available at http://www.wildlife.utah.gov/hunting/biggame/pdf/elk_plan.pdf 
 
____ 2005b.  Utah comprehensive wildlife conservation strategy.  Effective October 1 2005 – 

2015.  UDWR Publication Number 05-19. 
 
____2006a.  2006 Limited Entry: elk.  Hunt statistics in Utah for Limited Entry elk units. 
 
____ 2006b.  2006 Mule deer and elk herd status and antlerless permit recommendations.  

Spreadsheet from UDWR.  26 March 2006. 
 
Utah Department of Natural Resources.  Division of Wildlife Resources.  Utah Natural Heritage 

Program (UNHP).  2007.  The Utah Conservation Data Center.  Retrieved from 
http://dwrcdc.nr.utah.gov/ucdc. 

 
Utah Department of Transportation (UDOT).  2006.  Traffic on Utah highways. 
 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-14 

Utah Department of Workforce Services.  2007.  County Fact Sheets for Iron, Garfield, Kane, 
Piute, Washington, and Wayne counties.  Available on website: 
http://jobs.utah.gov/jsp/wi/utalimis/gotoCounties.do.  

 
____ 2008.  FirmFind.  Available on website: http://jobs.utah.gov/firmfind/.  Accessed February 

19, 2008. 
 
____ 2008.  Utah Energy and Mineral Statistics.  

http://geology.utah.gov/sep/energydata/index.htm.  Accessed:  February 19, 2008. 
 
Utah Destinations, Boulder Mountain.  Access February 18, 2008.  Website address:  

http://www.utah.com/playgrounds/boulder_mountain.htm 
 
Utah Forests.  Pine Valley Mountains.  Access February 18, 2008.  Website address: 
 http://www.utahforests.org/pinevalley.html. 
 
Utah Foundation.  2004. Utah’s Air Quality Improving but Vehicle Emissions a Growth. 

http://www.utahpriorities.net/briefs/rb4_air_quality. html. 
 
Utah Native Plant Society.  2007.  Utah rare plant guide.  Retrieved March and April 2007 from 

http://www.utahrareplants.org/rpg.html.   
 
Utah Office of Tourism.  2007.  National sites: Dixie National Forest.  Joint publications of Utah 

Office of Toursim and Utah.com LLC, in cooperation with the Bureau of Land 
Management, US Forest Service, and the State of Utah Natural Resources Division of 
Parks and Recreation.  Available online at http://www.utah.com/nationalsites/dixie.htm. 

 
Utah State Tax Commission.  2006.  Utah Property Tax Annual Statistical Report.  Available at: 

http://propertytax.utah.gov/finalannualstats/finalannuals.html.   Accessed: February 21, 
2008. 

 
____ 2007.  Utah Tax Commission Annual Report 2005-2006.  Available at: 

www.tax.utah.gov/research/reports.html.  Accessed: October 30, 2007. 
 
Vinson, M.  2003.  Aquatic Macroinvertebrate monitoring report.  Prepared for US Forest 

Service, Dixie National Forest, Cedar City, UT.  US Bureau of Land Management, 
National Aquatic Monitoring Center, Department of Aquatic, Watershed, and Earth 
Resources, Utah State University, Logan, UT. 

 
____ 2005.  Aquatic invertebrate report for samples collected from the Dixie National Forest, 

summer and fall 2003.  Prepared for US Forest Service, Dixie National Forest, Cedar 
City, UT.  US Bureau of Land Management, National Aquatic Monitoring Center, 
Department of Aquatic, Watershed, and Earth Resources, Utah State University, Logan, 
UT. 

____ 2006.  Aquatic invertebrate report for samples collected from the Dixie National Forest, 
summer and fall 2004.  Prepared for US Forest Service, Dixie National Forest, Cedar 
City, UT.  US Bureau of Land Management, National Aquatic Monitoring Center, 
Department of Aquatic, Watershed, and Earth Resources, Utah State University, Logan, 
UT. 

 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-15 

Washington County Water Conservancy District.  2006.  Virgin River Watershed Management 
Plan.  From:  http://wcwcd.state.ut.us/Plan,%20Studies/Watershed%20Mgmt/VRWMP-
all.pdf February. 

 
Weber, T. T.  2006.  Northern goshawk (Accipiter gentilis) nesting habitat in northwestern 

California.  An examination of three spatial scales: the nest area, the post-fledgling area, 
and the home range.  Master’s Thesis.  Natural Resources Department, Humboldt State 
University.  

 
Welsh, S. L., N. D. Atwood, S. Goodrich, and L. C. Higgins.  1987.  A Utah flora, 2nd ed.  

Brigham Young University, Provo, Utah.   
 
Wisseman, R.  2006.  2005 benthic invertebrate biomonitoring samples.  Send to S. Brazier of 

the Dixie National Forest on 23 March 2006. 
 
____ 2007.  2006 benthic invertebrate biomonitoring samples.  Send to S. Brazier of the Dixie 

National Forest on 31 January 2007. 
 
____ 2008.  2007 benthic invertebrate index of biological integrity.  Prepared for the Dixie 

National Forest, Cedar City, Utah.  Analysis by Aquatic Biology Associates, Inc.  
Corvalis, Oregon. 

 
Western Regional Air Partnership (WRAP).  2003. Preliminary 2018 Reasonable Progress 

Visibility Target Values for §309(g) and §308 of the federal Regional Haze Rule.  June. 
 
Wondzell, S. M., and J. G. King.  2003.  Postfire erosional processes in the Pacific Northwest 

and Rocky Mountain regions.  Forest Ecology and Management 178:75-87. 
 
Wyoming Fish and Game Department (WFGD).  2004.  Minimum recommendations for 

development of oil and gas resources within crucial and important wildlife habitats on 
BLM lands.  Wyoming Fish and Game, Cheyenne, Wyoming.  10 September 2004.  

 
Young, M.K.  1996.  Summer movements and habitat use by Colorado River cutthroat trout 

(Oncorhynchus clarki pleuriticus) in small, montane streams.  Canadian Journal of 
Fisheries and Aquatic Sciences 53: 1403-1408. 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-16 

7.2 List of Acronyms & Abbreviations 
AO Approval Order (permit-to-construct) 
APD Application for Permit to Drill 
AQI Air Quality Index 
BE Biological Evaluation  
Bext Beta Extinction 
BLM Bureau of Land Management 
BMP Best Management Practice 
BOE Barrels of Oil Equivalent 
CAA 1970 Clean Air Act 
CEA Cumulative Effects Area 
CEQ Council on Environmental Quality 
CFR Code of Federal Regulations 
CO Carbon Monoxide 
COA Conditions of Approval 
CP Colorado Plateau 
CSU Controlled Surface Use 
CWCS Comprehensive Wildlife Conservation Strategy  
DBH Diameter at Breast Height 
EIS Environmental Impact Statement 
EPA Environmental Protection Agency 
FSM Forest Service Manual 
FY Fiscal Year 
GIS Geographic Information System 
HFRA Healthy Forests Restoration Act 
HUC Hydrologic Unit Code 
IRA Inventoried Roadless Area 
LN Lease Notice 
MIS Management Indicator Species 
NA Not Available for Leasing 
NAAQS National Ambient Air quality Standards 
NEPA National Environmental Policy Act 
NESHAPS National Emission Standards for Hazardous Air Pollutants 
NL No Lease 
NOI Notice of Intent (air permit application) 
NOx oxides of nitrogen 
NP National Parks 
NSO No Surface Occupancy 
NSPS New Source Performance Standards 
NWR National Wildlife Refuge 
O&G Oil and Gas 
O3 ozone 
OHV Off-Highway Vehicle 
PAC Protected Activity Center 
Pb Lead 
PCIF Permanent Community Impact Fund 
PFA Post Fledgling Area 
PILT Payments in Lieu of Taxes 
PM Particulate matter (airborne) 
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PM10 Particulate matter less than 10 microns in diameter 
PM2.5 Particulate matter less than 2.5 microns in diameter 
Ppm parts per million 
PSD Prevention of Significant Deterioration 
RD Ranger District 
RFDS Reasonable Foreseeable Development Scenario 
RHR  Regional Haze Rule 
RNA Research Natural Area 
ROS Recreation Opportunity Spectrum 
ROW Right-of-Way 
SIO Scenic Integrity Objective 
SIP State Implementation Plan (Utah) 
SITLA State of Utah Institutional Trust Lands Administration 
SLT Standard Lease Terms 
SMP Smoke Management Plan 
SMS Scenery Management System 
SO2 Sulfur Dioxide 
SUPO Surface Use Plan of Operations 
TDS Total Dissolved Solids 
TEC Threatened, Endangered, or Candidate 
TES Threatened, Endangered, and Sensitive 
TESP Threatened, Endangered, Sensitive, and Proposed 
TL Timing Limitation 
Tpy  tons per year (air emissions) 
UDAQ  Utah Division of Air Quality 
UDEQ Utah Department of Environmental Quality 
UDOT Utah Department of Transportation 
UDWR Utah Division of Wildlife Resources 
ug/m3 micrograms per meter cubed 
UGS Utah geological society 
USDA United States Department of Agriculture 
USFS United States Forest Service 
USFWS United States Fish and Wildlife Service 
VMS Visual Management System 
VOC Volatile organic compounds 
VQO Visual Quality Objective 
WA Wilderness Areas 
WRAP Western Regional Air Partnership 
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7.3  Glossary  
 
Acre-feet: The volume required to cover 1 acre to a depth of 1 foot, which is equivalent to 
43,560 cubic feet. 
 
Affected environment: The natural, physical, and human-related environment that is sensitive 
to changes from the alternatives.  
 
Air quality: The composition of air with respect to quantities of pollution therein; used most 
frequently in connection with standards of maximum acceptable pollutant concentrations. 
 
Allotment (grazing): An area designated for the use of a certain number and kind of livestock 
for a prescribed period of time according to an Allotment Management Plan.  
 
Ambient: Surrounding, existing, background conditions. 
 
Best Management Practices (BMPs): A practice or combination of practices that are the most 
effective and practical means of achieving resource protection objectives during resource 
management activities.  
 
Big game: Those species of large mammals normally managed as a sport hunting resource.  
 
Biological Assessment (BA): Information prepared by or under the direction of the federal 
agency concerning listed species that may be present in the action area and the evaluation of 
potential effects of the action on such species and habitats.  The purpose of the biological 
assessment is to evaluate the potential effects of the action on listed or proposed species or 
designated or proposed critical habitat, and determine whether any such species and habitats 
are likely to be adversely affected by the action.  Biological Assessments are conducted for 
major federal construction projects requiring an EIS. 
 
Biological Evaluation (BE): A Forest Service document of activities in sufficient detail to 
determine how an action or proposed action may affect any threatened, endangered, proposed, 
or sensitive species. 
 
Biological soil crust: A thin crust made up of mosses, lichens, algae, and bacteria, known 
collectively as cryptogams.  Cryptogams function as soil builders, forming a spongy layer that 
helps protect soil from erosion, absorbs moisture, and provides nitrogen and other nutrients for 
plant growth.  These soils or crusts are also referred to as cryptobiotic, cryptogamic, microbiotic, 
or microphytic.  
 
Capability: The potential of an area of land to produce resources, supply goods and services, 
and allow resource uses.  Capability depends upon current conditions and site conditions such 
as climate, slope, landform, soils, and geology, as well as the application of management 
practices such as protection from insects and disease. 
 
Cave: Any naturally occurring void, cavity, recess, or system of interconnected passages 
beneath the surface of the earth or within a cliff or ledge and large enough to permit a person to 
enter, whether the entrance is excavated or naturally-formed.  Such term shall include any 
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natural pit, sinkhole, or other opening that is an extension of a cave entrance or that is an 
integral part of the cave (36 CFR 290).  
 
Cave resources: Any materials or substances occurring in caves including, but not limited to, 
biotic, cultural, mineralogic, geologic, hydrologic, and paleontological resources (36 CFR 290). 
 
Code of Federal Regulations (CFR): A codification of the general and permanent rules 
published in the Federal Register by the Executive departments and agencies of the federal 
government.  
 
Community: A group of one or more populations of plants and/or animals in a common spatial 
arrangement; an ecological term used in a broad sense to include groups of various sizes and 
degrees of integration.  
 
Conifer: Any of a group of needle and cone bearing evergreen.  
 
Conservation agreement: A requirement under section seven of the Endangered Species Act for 
federal agencies to consult with the U.S. Fish and Wildlife Service and/or National Marine 
Fisheries Service with regard to federal actions that may affect listed threatened and 
endangered species or critical habitat.  
 
Corridor: A natural or restored pathway for a population of organisms to use in order to breed 
and/or remain contiguous.  
 
Cover: The present vegetation and litter of an area.  
 
Critical (Crucial) Habitat: Habitat that is present in minimum amounts and is a determining 
factor for population maintenance and growth. 
 
Cultural resources: The physical remains of human activity (artifacts, ruins, burial mounds, 
petroglyphs, etc.) having scientific, prehistoric, or social values.  
 
Cultural site: Any location that includes prehistoric and/or historic evidence of human use, or 
that has important sociocultural value.  
 
Cumulative effect: The impact on the environment that results from the incremental impact of 
the action when added to other actions over time and space.  Individual impacts can either 
amplify or negate each other depending on the location, timing, and types of interactions 
involved. Individually minor but collectively significant actions can result from cumulative effects.  
 
Cumulative effects area (CEA): An area with a mapable boundary where individual impacts 
can accumulate and result in cumulative effects.  Cumulative effects areas are often different for 
each resource or plant and animal species, and often require consideration of more than one 
spatial temporal scale. 
 
Developed recreation: Recreation that requires facilities and results in the concentrated use of 
an area (e.g., campgrounds or ski resorts). 
 
Direct effects: Effects on the environment that occur at the same time and place as the initial 
cause of action.  
 



Oil and Gas Leasing on the Dixie National Forest DEIS 
Chapter 7 7-20 

Dispersed campsite: Temporary undeveloped campsites that are typically created and 
maintained by forest users.  Existing temporary campsites can be distinguished by evidence of 
rock fire rings, old tent sites, and tracks from earlier vehicle accesses.  On the Dixie National 
Forest, motorized vehicles are used to access most of these sites.  
 
Dispersed recreation: Recreation that occurs outside a developed setting (e.g., hunting, scenic 
driving, or backpacking).  
 
Disturbance: Any event that alters the structure, composition, or function of an ecosystem, 
including grazing, human trampling, logging, foraging by wildlife ungulates, wind, flood, insects, 
disease, and fire.  
 
Diversity: The relative distribution and abundance of different plant and animal communities 
and species within an area.  
 
Down woody debris: Dead woody material, such as limbs and large roots, on the ground or in 
streams.  
 
Ecosystem: A naturally occurring, self-maintained system of varied living and non-living 
interacting parts that are organized into biophysical and human dimension components.  
 
Effects: Environmental consequences (the scientific and analytical basis for comparison of 
alternatives) because of a proposed action.  Effects may be either direct, which are caused by 
the action and occur at the same time and place, or indirect, which are caused by the action and 
are later in time or farther removed in distance, but are still reasonably foreseeable of 
cumulative.  
 
Endangered species: “…[A]ny species which is in danger of extinction throughout all or a 
significant portion of its range…“ which is designated by the Secretary of the Interior or the 
Secretary of Commerce (Endangered Species Act of 1973 Sec. 3(6)).  
 
Environment: The aggregate of physical, biological, economic, and social factors affecting 
organisms in an area.  
 
Environmental impact statement (EIS): A detailed statement prepared by the responsible 
official when a major federal action that significantly affects the quality of the human 
environment is described, alternatives to the proposed action provided, and effects analyzed.  
 
Erosion: Detachment or movement of soil or rock fragments by water, wind, ice, or gravity. 
Accelerated erosion is much more rapid than normal, natural, or geologic erosion, primarily 
because of the influence of activities of people, animals, or natural catastrophes.  
 
Even-aged stand: A group of trees of a single age class.  
 
Floodplain: The low and relatively flat areas adjacent to rivers and streams.  A 100-year 
floodplain is that area subject to a 1 percent or greater chance of flooding in any given year. 
 
Forage: Plant material (usually grasses, forbs, and brush) that is available for animal 
consumption.  
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Forest road or trail: A road or trail wholly or partly within or adjacent to and serving the 
National Forest System that the Forest Service determines is necessary for the protection, 
administration, and utilization of the National Forest System and the use and development of its 
resources (36 CFR 212.1).  
 
Fragmentation: The process by which aquatic or terrestrial habitats are increasingly subdivided 
into smaller units, resulting in their increased insularity as well as losses of total habitat area.  
 
Geographic Information System (GIS): A computer software platform designed to facilitate 
the assembly and analysis of diverse data sets pertaining to specific geographic areas using 
spatial locations.  
 
Habitat: The place where a plant or animal lives and grows. 
 
Hibernacula: A place where bats or other animals hibernate during the winter to conserve 
energy.  
 
Hydrologic Unit Code (HUC): The U. is divided and sub-divided into successively smaller 
hydrologic units, which are classified into four levels: regions, sub-regions, accounting units, and 
cataloging units.  The hydrologic units are arranged within each other, from the smallest 
(cataloging units) to the largest (regions).  Each hydrologic unit is identified by a unique 
hydrologic unit code (HUC) consisting of two to eight digits based on the four levels of 
classification in the hydrologic unit system (http://water.usgs.gov/GIS/huc.html).  
 
Indirect effects: Secondary effects that occur in locations other than the location of the initial 
action or significantly later in time.  
 
Interdisciplinary team: A group of resource professionals with different expertise that 
collaborates to develop and evaluate resource management decisions. 
 
Intermittent stream:  Stream that flows only part of the time or during part of the year; some 
segments of the stream may flow year-round. 
 
Invasive plants: Nonnative aquatic and terrestrial species that have the capacity to dominate, 
overwhelm, and replace native vegetation.  A species is considered invasive if it is nonnative to 
the ecosystem under consideration, and if its introduction causes or is likely to cause economic 
or environmental harm or harm to human health.  Noxious weeds are a subset of invasive 
plants.  
 
Irretrievable impact or commitment: The elimination of a resource, its productivity, and/or its 
utility for the life of the project.  
 
Irreversible impact: The start of a chemical, biological, and/or physical process that could not 
be stopped.  As a result, the resource or its productivity and/or its utility would be consumed, 
committed, or lost forever.  
 
Landscape: The aspect of the land that is characteristic of a particular region or area.  
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Leasable minerals: Minerals subject to exploration and development under leases, permits, 
and licenses under various mineral leasing acts.  Leasable minerals include oil, gas, coal, and 
geothermal resources. The Forest Service determines which lands are available for leasing and 
under what conditions, while the Bureau of Land Management (BLM) determines whether or not 
to offer the lease.  
 
Lek: A specific location where male grouse congregate and strut to attract and breed with 
female grouse.  Most male grouse return to the same lek every year.  
 
Life history: Biological traits of an organism or population that form a strategy for persistence in 
a varied environment.  
 
Locatable minerals: Minerals subject to appropriation under the General Mining Law of 1872.  
Locatable minerals include gold, silver, copper, gypsum, uranium, and other hard rock minerals.  
The BLM is responsible for subsurface rights, while the Forest Service is responsible for the 
surface rights.  By agreement with the BLM, the Forest Service administers locatable mining 
activities on National Forest System lands. 
 
Land and Resource Management Plan (LRMP): Document that established direction for 
future decisions of the use of lands and resources in the planning area to best meet human 
needs over time, according to the land and resource capabilities. 
 
Macroinvertebrate: An invertebrate animal (an animal without a backbone) too small to be 
seen without magnification.  
 
Management direction: A statement of multiple use and other goals and objectives, along with 
the associated management prescriptions and standards and guidelines to direct resource 
management.  
 
Management Indicator Species (MIS): A species of wildlife, fish, or plant whose health and 
vigor are believed to accurately reflect the health and vigor of other species having similar 
habitat and protection needs to those of the selected indicator species. 
 
Mitigation: Actions to avoid, minimize, reduce, eliminate, replace, or rectify the impact of a 
management practice.  
 
Monitoring: The process of collecting information to evaluate if objectives and anticipated 
results of a management action are being realized or if implementation is proceeding as 
planned.  
 
National Ambient Air Quality Standards: Standards for maximum acceptable concentrations 
of pollutants in the ambient air to protect public health.  
National Environmental Policy Act of 1969 (NEPA): An act mandating an environmental 
analysis and public disclosure of federal actions.  
 
National Forest Management Act (NFMA): A law passed in 1976 as amendments to the 
Forest and Rangeland Renewable Resources Planning Act that requires the preparation of 
regional and forest plans and the preparation of regulations to guide that development.  
 
Nest area (for northern goshawk): The nest tree and stand(s) surrounding the nest that 
contain prey handling areas, perches, and roosts.  
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Off-highway vehicle (OHV)/off-road vehicle (ORV): Any motor vehicle designed for or 
capable of cross-country travel on or immediately over land, water, sand, snow, ice, marsh, 
swampland, or other natural terrain (36 CFR 212.1).  Vehicle types include but are not limited to 
sport utility vehicles, jeeps, ATVs, mini-bikes, amphibious vehicles, over-snow vehicles, off-
highway motorcycles, go-carts, motorized trail bikes, and dune buggies.  Wheelchairs that are 
designed solely for use by a mobility-impaired person for travel are not included in this 
definition. 
 
Operational Maintenance Level: The maintenance level currently assigned to a road 
considering today’s needs, road condition, budget constraints, and environmental concerns.  It 
defines the level to which the road is currently being maintained (FSH 7709.58 Sec 12.3 – 
Transportation System Maintenance Handbook).  
 
Perennial stream: A stream that flows throughout the year and from source to mouth. 
 
Population: A community of individuals that share a common gene pool.  
 
Post-fledgling Area (for northern goshawk): An area of concentrated use by the goshawk 
family after the young leave the nest.  
 
Prescribed fire: Any fire ignited by management actions to meet specified objectives.  
 
Ranger district: An administrative subdivision of a national forest, supervised by a district 
ranger who reports to the forest supervisor.  
 
Raptor: A bird of prey (e.g., eagles, hawks, falcons, and owls). 
 
Record of Decision (ROD): A concise public document disclosing the decision made following 
preparation of an EIS and the rationale use to reach that decision.  
 
Recreation Opportunity Spectrum (ROS): A framework for stratifying and defining classes of 
outdoor recreation based on environments, activities, and experience opportunities.  The 
settings, activities, and opportunities for obtaining experiences are arranged along a continuum 
or spectrum divided into seven classes: Primitive, Semi-Primitive Non-Motorized, Semi-Primitive 
Motorized, Roaded Natural, Roaded Modified, Rural, and Urban. The Dixie National Forest does 
not contain any Roaded Modified, Rural, or Urban ROS classes.  
 
Recreation residence: A residence on National Forest System lands generally located in an 
established tract and built for recreation purposes with agency approval.  These residences are 
authorized by special use permit.  
 
Research Natural Area: “Research Natural Areas are part of a national network of ecological 
areas designated in perpetuity for research and education and/or to maintain biological diversity 
on National Forest System lands.  Research Natural Areas are principally for non-manipulative 
research, observation, and study.  They also may assist in implementing provisions of special 
acts, such as the Endangered Species Act of 1973 and the monitoring provisions of the National 
Forest Management Act of 1976” (FSM 4063).  
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Right-of-way: An accurately located strip of land with defined width, beginning of point, and 
point of ending.  It is the area within which the user has the authority to conduct operations 
approved or granted by the landowner in an authorizing document, such as a permit, easement, 
lease, license, or Memorandum of Understanding.  
 
Riparian: Related to, living, or located in conjunction with a wetland, on the bank of a river or 
stream, or at the edge of a lake or tidewater.  
 
Rock garden community: A localized herbaceous plant community occurring on unshaded 
rock outcrops in shallow soils.  
 
Scoping: Procedures by which agencies determine the extent of analysis necessary for a 
proposed action, (i.e., the range of actions, alternatives, and impacts to be addressed; 
identification of significant issues related to a proposed action; and the depth of environmental 
analysis, data, and task assignments needed). 
 
Sediment: Any material carried in suspension by water that will ultimately settle to the bottom. 
Sediment has two main sources: from the channel area itself and from disturbed sites.  
 
Sensitive species: Those species identified by the Regional Forester for which population 
viability is a concern as evidenced by significant current or predicted downward trends in 
population numbers or density, or habitat capability that would reduce a species’ existing 
distribution.  
 
Significant: As used in NEPA, requires consideration of both context and intensity.  Context 
means that the significance of an action must be analyzed in several contexts such as society 
as a whole, and the affected region, interests, and locality.  Intensity refers to the severity of 
impacts (40 CFR 1508.27). 
 
Snag: A standing dead tree.  
 
Species: A unit of classification of plants and animals consisting of the largest and most 
inclusive array of sexually reproducing and cross-fertilizing individuals, which share a common 
gene pool.  
 
Stipulation (lease): Special provisions placed in mineral leases specifying requirements or 
restrictions for lease development.  The Forest Service has authority to require the addition of 
stipulations in federal leases by the leasing agency for the protection of non-mineral interests on 
National Forest System lands.  
 
Summer range: A range, usually at higher elevation, used by deer and elk during summer.  A 
summer range is usually much more extensive than a winter range.  
 
Threatened species: Any species of plant or animal that is likely to become endangered within 
the foreseeable future throughout all or a significant portion of its range. 
 
Unauthorized road or trail: A road or trail that is not a Forest System road or trail or a 
temporary road or trail and that is not included in a Forest Transportation Atlas (36 CFR 212.1). 
The term “unclassified” was used in some of the earlier project file documentation that predated 
the Travel Rule.  
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Ungulate: A hoofed mammal.   
 
Water right: A water claim that has been put to beneficial use and has been perfected 
according to state law.  
 
Watershed: Drainage basin for which surface water flows to a single point. 
 
Wetland: Area inundated by surface water or groundwater with a frequency sufficient to support 
vegetation or aquatic life that requires saturated or seasonally saturated soil conditions for 
growth and reproduction. 
 
Wilderness: As defined by the Wilderness Act of 1964, “an area where earth and its community 
of life are untrammeled by man, where man himself is a visitor who does not remain. An area of 
wilderness is further defined to mean in this Act an area of undeveloped federal land retaining 
its primeval character and influence, without permanent improvements or human habitation, 
which is protected and managed so as to preserve its natural conditions and which (1) generally 
appears to have been affected primarily by the forces of nature, with the imprint of man’s work 
substantially unnoticeable; (2) has outstanding opportunities for solitude or a primitive and 
unconfined type of recreation; (3) has at least five thousand acres of land or is of sufficient size 
as to make practicable its preservation and use in an unimpaired condition; and (4) may also 
contain ecological, geological, or other features of scientific, educational, scenic, or historical 
value” (16 USC 1131).  
 
Wilderness area: An area designated by Congress as part of the National Wilderness 
Preservation System, according to the criteria established in the Wilderness Act of 1964.  
 
Wildfire: An unplanned, unwanted wildland fire, including unauthorized human-caused fires, 
escaped wildland fire use events, escaped prescribed fire projects, and all other wildland fires 
where the objective is to put the fire out.  
 
Wildland urban interface: The line, area, or zone where structures and other human 
developments meet or intermingle with undeveloped wildland or vegetative fuels.  
 
Winter range: A range, usually at lower elevation, used by migratory deer and elk during the 
winter months; usually better defined and smaller than summer ranges.  
 
Woodland: Forested areas largely composed of tree species such as pinyon, juniper, and oak. 
The term is used to distinguish these areas from forests of tree species normally favored for 
commercial timber harvest such as ponderosa pine, Engelmann spruce, and Douglas-fir.  
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7.4 Index 
 
Adams Head .................................................................................................................. 3-101, 5-7 
Administrative Sites .....................................................................2-7, 2-46, 2-55, 4-37, 4-38, 4-40 
Air Resources ..................................................... 1-26, 3-1, 3-142, 4-184, 4-193, 5-91, 5-92, 5-93 
Alternative A..............................................2-2, 2-9, 2-10, 4-6, 4-11, 4-12, 4-19, 4-31, 4-38, 4-45, 

4-53, 4-61, 4-68, 4-101, 4-114, 4-131, 4-138, 4-147, 4-148, 4-156, 4-165, 4-175, 4-183, 
4-184, 4-190, 4-191, 4-193, 5-15, 5-20, 5-23, 5-29, 5-40, 5-42, 5-51, 5-55, 5-64, 5-67,  

 5-73, 5-75, 5-80, 5-84, 5-93 
Alternative B..................................................2-10, 2-15, 2-16, 2-17, 2-18, 2-19, 2-20, 2-52, 4-11, 

4-12, 4-19, 4-31, 4-45, 4-46, 4-61, 4-62, 4-68, 4-69, 4-101, 4-102, 4-103, 4-113, 4-114, 
4-115, 4-131, 4-133, 4-134, 4-142, 4-148, 4-149, 4-150, 4-165, 4-166, 4-167, 4-190,  

 5-15, 5-20, 5-23, 5-29, 5-40, 5-41, 5-42, 5-51, 5-52, 5-55, 5-56, 5-64, 5-65, 5-67, 5-68,  
 5-73, 5-74, 5-75, 5-76, 5-80, 5-81, 5-82, 5-83, 5-84 
Alternative C .................................................2-6, 2-10, 2-15, 2-16, 2-21, 2-22, 2-23, 2-24, 2-64, 

4-12, 4-13, 4-19, 4-30, 4-31, 4-32, 4-33, 4-46, 4-53, 4-62, 4-63, 4-69, 4-102, 4-103,  
 4-114, 4-117, 4-131, 4-133, 4-134, 4-139, 4-149, 4-150, 4-166, 4-167, 5-16, 5-20, 5-21, 

5-22, 5-23, 5-29, 5-40, 5-42, 5-51, 5-52, 5-53, 5-55, 5-56, 5-65, 5-66, 5-67, 5-73, 5-75,  
 5-81, 5-82, 5-84 
Alternative D .................................................2-10, 2-16, 2-25, 2-27, 2-28, 2-29, 2-30, 2-31, 2-32, 

2-33, 2-34, 2-52, 2-61, 2-63, 4-7, 4-8, 4-10, 4-11, 4-12, 4-13, 4-18, 4-21, 4-32, 4-33,  
 4-40, 4-46, 4-47, 4-53, 4-62, 4-63, 4-72, 4-76, 4-101, 4-102, 4-103, 4-104, 4-118, 4-134, 

4-138, 4-140, 4-141, 4-142, 4-149, 4-150, 4-156, 4-166, 4-167, 4-193, 4-194, 4-195,  
 5-16, 5-21, 5-22, 5-23, 5-29, 5-30, 5-41, 5-42, 5-43, 5-52, 5-53, 5-54, 5-56, 5-57, 5-66,  
 5-67, 5-73, 5-74, 5-76, 5-82, 5-83, 5-84, 5-85 
Alternative D1 ...............................................2-25, 2-27, 2-29, 2-31, 2-33, 4-13, 4-32, 4-46, 4-62, 

4-63, 4-103, 4-134, 4-149, 4-150, 4-167, 5-16, 5-21, 5-22, 5-23, 5-29, 5-41, 5-42, 5-52, 
5-56, 5-66, 5-67, 5-73, 5-76, 5-82, 5-84 

Alternative D2 ...............................................2-25, 2-28, 2-30, 2-32, 2-34, 4-13, 4-21, 4-33, 4-46, 
4-63, 4-103, 4-104, 4-134, 4-149, 4-150, 4-167, 5-16, 5-21, 5-23, 5-30, 5-41, 5-43, 5-53, 
5-56, 5-66, 5-67, 5-74, 5-76, 5-82, 5-85 

Alternative E..................................................2-16, 2-25, 2-26, 2-35, 2-36, 2-37, 2-38, 2-39, 2-40, 
2-41, 2-42, 2-52, 2-61, 2-63, 4-8, 4-13, 4-14, 4-33, 4-34, 4-40, 4-46, 4-47, 4-55, 4-62,  

 4-63, 4-82, 4-103, 4-104, 4-119, 4-135, 4-142, 4-150, 4-158, 4-167, 4-168, 4-184, 4-190, 
4-191, 4-193, 4-194, 4-195, 5-16, 5-22, 5-23, 5-24, 5-30, 5-41, 5-43, 5-50, 5-53, 5-54,  

 5-57, 5-66, 5-68, 5-69, 5-74, 5-77, 5-83, 5-85 
Alternative E1................................................2-26, 2-35, 2-37, 2-39, 2-41, 4-14, 4-33, 4-47, 4-63, 

4-104, 4-135, 4-150, 4-168, 5-16, 5-22, 5-23, 5-24, 5-30, 5-41, 5-43, 5-53, 5-57, 5-66,  
 5-68, 5-69, 5-74, 5-77, 5-83, 5-85 
Alternative E2................................................2-26, 2-36, 2-38, 2-40, 2-42, 4-14, 4-34, 4-47, 4-63, 

4-104, 4-119, 4-135, 4-150, 4-167, 4-168, 5-16, 5-22, 5-23, 5-30, 5-41, 5-43, 5-54, 5-57, 
5-68, 5-69, 5-74, 5-77, 5-83, 5-85 

Analysis Area ...................................................................................1-3, 1-4, 1-5, 2-6, 2-43, 3-122 
Antimony ....................................................3-19, 3-43, 3-45, 3-56, 3-59, 3-63, 3-87, 3-89, 3-121, 

5-10, 5-12, 5-14, 5-39, 5-64, 5-65, 5-73 
Antone Bench ...........................................................................................1-3, 1-4, 3-4, 3-10, 3-28 
Aquarius Plateau..........................3-1, 3-9, 3-20, 3-59, 3-60, 3-61, 3-73, 3-88, 3-93, 3-101, 3-109 
Asay Creek ..............................................................................................................................3-83 
Ashdown Gorge Wilderness Area............................................................................................3-72 
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Bald Eagle...................................................................................................... 2-8, 2-49, 2-58, 2-62 
Bark Beetle ...................................................................................................................... 5-4, 5-14 
Barker Recreation Area ...........................................................................................................3-35 
Bear Creek...............................................................................3-45, 3-77, 3-81, 3-83, 3-84, 3-100 
Beaver Dam Wash................................................................................................ 3-76, 3-81, 5-46 
Bicknell...................................................................................................................................3-124 
Big Game ............................................................................................3-10, 3-67, 3-69, 4-76, 4-81 
Big Lake ...................................................................................................................................3-61 
Biological Soil Crusts ...............................................................................................................2-63 
Blubber Creek ................................................................................................................ 3-35, 3-86 
Bonneville Cutthroat Trout .......................................................................................................3-71 
Boulder.......................................................2-9, 3-5, 3-9, 3-12, 3-15, 3-19, 3-20, 3-32, 3-35, 3-53, 

3-60, 3-65, 3-72, 3-73, 3-88, 3-89, 3-93, 3-118, 3-120, 3-121, 4-23, 4-29, 4-30, 4-32,  
 4-33, 4-34, 4-173, 4-174, 5-10, 5-12, 5-17, 5-19, 5-20, 5-21, 5-22, 5-23, 5-24, 5-37, 5-46, 

5-63, 5-78 
Bowery Creek ................................................................................................................ 3-44, 3-84 
Box-Death Hollow Wilderness Area......................... 1-3, 1-4, 2-4, 3-20, 3-111, 4-6, 4-18, 4-29, 

4-37, 4-52, 4-68, 4-138, 4-156, 4-162, 4-165, 5-11, 5-17 
Brian Head Ski Area ....................................................... 1-3, 1-4, 1-20, 2-4, 3-8, 3-33, 3-34, 3-59 
Bristlecone Pine .......................................................................................................................3-34 
Browse .......................................................3-6, 3-33, 3-104, 3-108, 3-109, 3-111, 3-113, 4-156, 

4-161, 4-169, 4-170, 5-82, 5-83, 5-84, 5-85 
Browse Guard Station.................................................................................................. 3-33, 3-109 
Bryce Canyon National Park.......................1-20, 3-1, 3-5, 3-8, 3-9, 3-100, 3-120, 3-121, 3-154, 

3-155, 5-9, 5-11, 5-12, 5-24, 5-31, 5-37, 5-44, 5-61 
Bull Valley Mountains.............................................................................................. 3-6, 3-80, 3-98 
California Condor ..................................................................................2-8, 2-50, 2-59, 2-62, 4-80 
Carbon Monoxide (CO)..........................................................................................................3-143 
Castle Creek .................................................................................................................. 3-44, 3-81 
Cave Resources ...............................................................................2-8, 2-63, 3-96, 3-100, 4-152 
Cedar Breaks National Monument........................... 1-20, 3-1, 3-5, 3-8, 3-10, 3-34, 3-99, 3-120, 

5-2, 5-11, 5-15, 5-31, 5-44 
Cedar City .....................................................1-3, 1-4, 1-17, 2-1, 2-2, 2-3, 2-4, 2-10, 2-12, 2-16, 

2-18, 2-22, 2-25, 2-26, 2-29, 2-30, 2-37, 2-38, 3-1, 3-4, 3-8, 3-12, 3-15, 3-18, 3-28, 3-30, 
3-32, 3-34, 3-37, 3-38, 3-39, 3-40, 3-41, 3-44, 3-45, 3-46, 3-47, 3-49, 3-50, 3-51, 3-53,  

 3-54, 3-55, 3-56, 3-58, 3-59, 3-60, 3-61, 3-62, 3-67, 3-68, 3-70, 3-71, 3-73, 3-74, 3-81,  
 3-83, 3-84, 3-85, 3-86, 3-93, 3-99, 3-100, 3-101, 3-103, 3-108, 3-109, 3-112, 3-113,  
 3-114, 3-117, 3-118, 3-120, 3-121, 3-122, 3-123, 3-126, 3-127, 3-128, 3-148, 3-149,  
 3-150, 3-154, 3-155, 4-21, 4-22, 4-23, 4-24, 4-29, 4-30, 4-32, 4-33, 4-34, 4-40, 4-41,  
 4-84, 4-90, 4-92, 4-94, 4-95, 4-108, 4-117, 4-118, 4-120, 4-122, 4-129, 4-130, 4-131,  
 4-133, 4-143, 4-147, 4-160, 4-173, 4-174, 4-175, 4-190, 5-2, 5-3, 5-4, 5-5, 5-6, 5-7, 5-8, 

5-9, 5-24, 5-30, 5-31, 5-33, 5-35, 5-38, 5-39, 5-44, 5-47, 5-55, 5-58, 5-60, 5-62, 5-63,  
 5-64, 5-65, 5-69, 5-73, 5-79, 5-83, 5-84, 5-85, 5-86, 5-87, 5-90, 5-91 
Cedar City Ranger District .........................1-4, 2-12, 2-18, 2-22, 2-29, 2-30, 2-37, 2-38, 3-1, 3-8, 

3-18, 3-30, 3-34, 3-37, 3-38, 3-40, 3-44, 3-47, 3-49, 3-50, 3-55, 3-56, 3-58, 3-59, 3-60,  
 3-61, 3-67, 3-70, 3-71, 3-73, 3-81, 3-83, 3-84, 3-85, 3-86, 3-93, 3-99, 3-100, 3-101,  
 3-108, 3-113, 3-118, 3-120, 3-121, 3-122, 3-123, 3-149, 3-154, 3-155, 4-22, 4-29, 4-30, 

4-32, 4-34, 4-41, 4-90, 4-108, 4-117, 4-118, 4-122, 4-129, 4-130, 4-133, 4-147, 4-190,  
 5-2, 5-4, 5-5, 5-6, 5-8, 5-35, 5-38, 5-39, 5-47, 5-58, 5-60, 5-64, 5-65, 5-73, 5-79, 5-83,  
 5-85, 5-86, 5-87, 5-91 
Center Creek................................................................................................ 3-44, 3-45, 3-72, 3-83 
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Cercocarpus............................................................................................................... 3-103, 3-104 
Chrysothamnus................................................................................................. 3-86, 3-103, 3-104 
Circleville............................................................................................................... 3-8, 3-123, 5-64 
Claron Formation .................................................................3-8, 3-95, 3-106, 4-157, 4-160, 4-162 
Coal Creek ............................................................................................................ 3-77, 3-83, 3-84 
Colorado River Cutthroat Trout................................................................................................3-73 
Cooperating Agencies................................................................................................................1-7 
Cottonwood Creek ......................................... 3-44, 3-54, 3-65, 3-86, 5-34, 5-48, 5-61, 5-63, 5-64 
Cottonwood Peak...................................................................................................................3-101 
Cougar .....................................................................................................................................5-61 
Cultural Resources ..................................................................................................................1-18 
Cyclone Lake ................................................................................................................. 3-60, 3-88 
Death Hollow Creek ..................................................................................... 3-15, 3-20, 4-18, 4-29 
Deep Creek...................................................... 3-44, 3-54, 3-65, 3-72, 5-7, 5-14, 5-34, 5-48, 5-63 
Deer Creek..............................................3-9, 3-12, 3-19, 3-44, 3-54, 3-63, 3-88, 5-7, 5-14, 5-19, 

5-21, 5-23, 5-34, 5-46, 5-48, 5-63 
Dougherty Basin ......................................................................................................................3-73 
Dual Analysis .............................................................................................................................2-5 
East Fork Boulder Creek.....................................................................3-20, 3-73, 4-23, 4-33, 4-34 
East Fork Sevier River ..................................3-44, 3-45, 3-62, 3-72, 3-77, 3-87, 3-88, 5-36, 5-46, 

5-64, 5-79 
Endangered Species.....................................1-9, 1-13, 1-27, 3-15, 3-46, 3-50, 3-53, 3-54, 4-20, 

4-26, 4-66, 4-81, 4-82 
Endangered Species Act ..............................1-9, 1-13, 1-27, 3-15, 3-50, 3-53, 3-54, 4-20, 4-26, 

4-66, 4-81, 4-82 
Enterprise......................................................3-6, 3-17, 3-33, 3-37, 3-40, 3-58, 3-80, 3-81, 3-103, 

3-118, 3-124, 5-2, 5-7, 5-12, 5-38 
Environmental Protection Measures ........................................................................................2-26 
Escalante ......................................................1-3, 1-4, 1-11, 1-17, 2-1, 2-2, 2-3, 2-4, 2-10, 2-14, 

2-16, 2-20, 2-24, 2-25, 2-26, 2-33, 2-34, 2-41, 2-42, 3-1, 3-4, 3-5, 3-9, 3-12, 3-15, 3-19, 
3-20, 3-28, 3-30, 3-32, 3-35, 3-37, 3-44, 3-45, 3-46, 3-47, 3-49, 3-50, 3-51, 3-53, 3-54,  

 3-55, 3-56, 3-58, 3-59, 3-60, 3-61, 3-62, 3-65, 3-67, 3-70, 3-72, 3-73, 3-74, 3-76, 3-79,  
 3-87, 3-88, 3-89, 3-91, 3-93, 3-101, 3-102, 3-103, 3-107, 3-108, 3-109, 3-111, 3-112,  
 3-114, 3-115, 3-117, 3-118, 3-120, 3-121, 3-123, 3-130, 3-142, 3-145, 3-148, 3-155, 4-4, 

4-21, 4-22, 4-23, 4-24, 4-29, 4-30, 4-31, 4-32, 4-33, 4-34, 4-40, 4-45, 4-56, 4-61, 4-87,  
 4-90, 4-92, 4-95, 4-101, 4-108, 4-117, 4-118, 4-120, 4-122, 4-130, 4-131, 4-133, 4-143, 

4-147, 4-148, 4-158, 4-159, 4-165, 4-166, 4-167, 4-170, 4-173, 4-175, 4-190, 5-3, 5-5,  
 5-6, 5-7, 5-9, 5-10, 5-11, 5-14, 5-15, 5-24, 5-31, 5-33, 5-34, 5-35, 5-36, 5-39, 5-44, 5-46, 

5-47, 5-48, 5-49, 5-51, 5-52, 5-60, 5-61, 5-62, 5-63, 5-65, 5-69, 5-73, 5-75, 5-79, 5-80,  
 5-81, 5-84, 5-86, 5-87, 5-91 
Escalante Ranger District ..........................1-3, 2-1, 2-3, 2-14, 2-20, 2-24, 2-33, 2-34, 2-41, 2-42, 

3-9, 3-19, 3-20, 3-32, 3-35, 3-37, 3-44, 3-45, 3-47, 3-49, 3-50, 3-53, 3-55, 3-56, 3-58,  
 3-59, 3-60, 3-61, 3-62, 3-65, 3-67, 3-70, 3-72, 3-73, 3-87, 3-88, 3-89, 3-91, 3-93, 3-101, 

3-102, 3-103, 3-107, 3-108, 3-109, 3-114, 3-115, 3-120, 3-148, 3-155, 4-21, 4-22, 4-23, 
4-29, 4-30, 4-31, 4-32, 4-33, 4-34, 4-40, 4-45, 4-56, 4-61, 4-87, 4-90, 4-92, 4-95, 4-101, 
4-108, 4-117, 4-118, 4-122, 4-130, 4-131, 4-133, 4-143, 4-147, 4-148, 4-158, 4-159,  

 4-165, 4-166, 4-167, 4-170, 4-190, 5-5, 5-6, 5-11, 5-14, 5-24, 5-35, 5-36, 5-44, 5-47,  
 5-51, 5-52, 5-60, 5-65, 5-73, 5-75, 5-79, 5-80, 5-81, 5-84, 5-86, 5-87, 5-91 
Escalante River...................................3-35, 3-45, 3-72, 3-73, 3-76, 3-88, 3-89, 3-102, 5-39, 5-63 
Exploratory Wells ........................................................................................... 2-2, 2-3, 4-24, 4-120 
Fire..........................................................3-44, 3-54, 3-63, 3-71, 3-72, 3-86, 5-2, 5-9, 5-10, 5-14,  
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 5-26, 5-34, 5-36, 5-37, 5-48, 5-62, 5-65, 5-71, 5-73, 5-75, 5-79, 5-82, 5-84, 5-85 
Flammulated Owl ........................................................................................... 2-8, 2-49, 2-58, 2-62 
Flat Top Mountain ....................................................................................................................3-99 
Garfield County .............................................1-17, 3-9, 3-45, 3-62, 3-112, 3-120, 3-121, 3-122, 

3-123, 3-125, 3-127, 3-128, 3-129, 3-130, 3-131, 3-132, 3-133, 3-134, 3-135, 3-136,  
 3-137, 3-138, 4-181, 5-12 
Golden Eagle ....................................................................................3-39, 3-41, 4-55, 4-82, 4-193 
Granite Mountain .....................................................................................................................3-99 
Grover ....................................................................................................................................3-124 
Gypsum...................................................................................................................... 3-106, 3-115 
Harmon Creek.............................................................................................. 3-44, 3-54, 3-65, 3-71 
Hatch............................................................................................3-8, 3-120, 3-121, 5-2, 5-9, 5-39 
High SIO .......................................................3-3, 3-6, 3-8, 3-9, 4-4, 4-6, 4-7, 4-8, 4-9, 4-10, 4-11, 

4-12, 4-13, 4-14, 4-194, 5-15, 5-16 
Highway 12 .............................................3-2, 3-5, 3-9, 3-58, 3-107, 3-118, 3-120, 4-173, 4-174, 

5-9, 5-24, 5-30, 5-44 
Highway 14 .................................................. 3-2, 3-34, 3-47, 3-118, 3-120, 4-173, 4-174, 5-8, 5-9 
Highway 143 .................................................................................3-2, 3-118, 3-120, 4-173, 4-174 
Highway 148 .................................................................................3-2, 3-118, 3-120, 4-173, 4-174 
Highway 18 ..................................................................................................... 3-118, 4-173, 4-174 
Highway 20 ....................................................................................................... 3-118, 3-120, 5-39 
Highway 22 ............................................................................................................................3-120 
Highway 56 .......................................................................................3-118, 5-24, 5-30, 5-38, 5-44 
Highway 62 ............................................................................................................................3-120 
Hildale Canyon.........................................................................................................................3-86 
Horse Creek.............................................................................................................................3-71 
Hunt Creek...............................................................................................................................3-86 
Hurricane Cliffs ................................................................................................... 3-83, 3-84, 3-100 
Interstate 15 .........................3-93, 3-99, 3-116, 3-118, 3-120, 3-122, 3-124, 5-4, 5-24, 5-30, 5-44 
Invasive Plants.................................................................................................. 2-63, 4-163, 4-170 
Iron County .............................................3-49, 3-112, 3-120, 3-122, 3-125, 3-126, 3-127, 3-128, 

3-129, 3-130, 3-131, 3-132, 3-133, 3-134, 3-135, 3-136, 3-137, 3-138, 3-139, 4-182, 5-2, 
5-8, 5-9, 5-88, 5-90 

Iron Mountain ................................................................................................................. 3-99, 5-63 
Jacobs Valley Reservoir ..........................................................................................................3-88 
Johnson Wash ............................................................................................................... 3-86, 3-87 
Junction........................................................................................................... 3-118, 3-123, 3-150 
Kanab3-2, 3-35, 3-44, 3-76, 3-81, 3-86, 3-87, 3-123, 3-126, 3-128, 5-6, 5-31, 5-33, 5-35, 5-39, 

5-44, 5-47, 5-62, 5-63, 5-79, 5-87 
Kanab Creek .................................................................... 3-35, 3-44, 3-76, 3-81, 3-86, 3-87, 5-79 
Kanarraville ............................................................................................................................3-122 
Kane County ........................................3-120, 3-123, 3-125, 3-127, 3-128, 3-129, 3-130, 3-131, 

3-132, 3-133, 3-134, 3-135, 3-136, 3-137, 3-138, 3-149, 5-9, 5-88 
Kingston ......................................................................................................................... 3-8, 3-123 
La Verkin.................................................................................................... 3-46, 3-124, 5-44, 5-50 
Lead (Pb) ...............................................................................................................................3-143 
Leap Creek .........................................................................................3-44, 3-54, 3-65, 3-71, 3-79 
Leeds .....................................3-6, 3-17, 3-33, 3-70, 3-71, 3-79, 3-81, 3-104, 3-111, 3-113, 3-124 
Leeds Creek................................................................................................................... 3-71, 3-79 
Limekiln Creek .........................................................................................................................3-86 
Little Creek........................................................................................3-44, 3-81, 3-83, 3-84, 3-100 
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Little Pine Creek.......................................................................................................................3-80 
Livestock Grazing .......................................................................................... 1-17, 3-10, 5-3, 5-23 
Loa ................................................................................................................................. 3-9, 3-124 
Low SIO ........................................... 3-3, 3-4, 4-4, 4-6, 4-7, 4-8, 4-9, 4-10, 4-12, 4-13, 4-14, 5-14 
Lower Enterprise Reservoir .........................................................3-5, 3-33, 3-41, 3-80, 3-81, 3-98 
Mamie Creek................................................................................................ 3-15, 3-20, 4-18, 4-29 
Mammoth Creek ................................................... 3-30, 3-44, 3-77, 3-83, 3-84, 3-114, 5-46, 5-64 
Markagunt Plateau............................3-8, 3-18, 3-34, 3-72, 3-83, 3-84, 3-99, 3-109, 3-113, 3-122 
Merlin .......................................................................................................................................3-40 
Mexican Spotted Owl ....................................... 2-7, 2-48, 2-48, 2-49, 2-56, 2-57, 2-62, 3-50, 4-80 
Migratory Birds................................................................... 2-8, 2-62, 3-37, 3-38, 4-53, 4-57, 4-82 
Mill Creek ..................................................................................................... 3-44, 3-54, 3-65, 3-71 
Minerals Activity ............................................................................................. 5-3, 5-14, 5-35, 5-86 
Mitigation........................................................................................................................ 1-15, 5-29 
Moderate SIO..........................................3-3, 3-6, 3-8, 3-9, 4-4, 4-7, 4-8, 4-9, 4-10, 4-12, 4-13, 

4-14, 4-194, 5-14, 5-15, 5-16 
Moody Wash ..............................................3-12, 3-15, 3-17, 3-18, 3-113, 4-23, 4-29, 4-30, 4-32, 

4-33, 4-34, 5-19, 5-20, 5-21, 5-22, 5-23, 5-24 
Mottled Sculpin ........................................................................................................................3-41 
Mount Dutton .........................................................................3-32, 3-101, 3-102, 5-27, 5-36, 5-79 
Municipal Watersheds........................................................ 2-8, 2-50, 2-59, 2-63, 3-3, 3-10, 4-130 
Navajo Lake ............................................3-5, 3-8, 3-10, 3-18, 3-30, 3-34, 3-37, 3-41, 3-52, 3-58, 

3-59, 3-60, 3-71, 3-83, 3-84, 3-86, 4-95, 5-2 
New Harmony .................................................................. 3-6, 3-17, 3-81, 3-113, 3-124, 5-7, 5-38 
Newcastle ............................................................................................................. 3-6, 3-80, 3-122 
Newcastle Reservoir ................................................................................................................3-80 
No Action ............................................................. 1-2, 2-9, 2-11, 2-12, 2-13, 2-14, 4-3, 4-11, 5-93 
Noxious Weed............................................................................................................ 3-111, 3-112 
OHV 1-20, 3-22, 3-30, 3-32, 4-41, 4-43, 4-137, 4-154, 5-4, 5-12, 5-26, 5-34, 5-46, 5-49, 5-51, 

5-62, 5-65, 5-75, 5-93 
Osprey .....................................................................................................................................3-40 
Panguitch ...................................................1-17, 3-2, 3-5, 3-8, 3-10, 3-32, 3-34, 3-37, 3-40, 3-41, 

3-47, 3-56, 3-58, 3-71, 3-77, 3-83, 3-84, 3-86, 3-100, 3-118, 3-121, 3-128, 3-150, 3-155, 
5-2, 5-9, 5-12, 5-27, 5-39, 5-46, 5-72, 5-80 

Panguitch Creek .................................................................................3-77, 3-83, 3-84, 5-39, 5-46 
Panguitch Lake .......................................3-5, 3-8, 3-10, 3-32, 3-34, 3-40, 3-47, 3-56, 3-58, 3-71, 

3-83, 3-84, 3-86, 5-2, 5-9, 5-12, 5-27, 5-72, 5-80 
Paragonah .............................................................................................................................3-122 
Paria River ..................................................................... 3-76, 3-86, 3-87, 3-88, 3-89, 3-102, 5-64 
Parowan..................................................... 3-18, 3-77, 3-83, 3-84, 3-86, 3-93, 3-118, 3-122, 5-46 
Parowan Creek ..................................................................................................... 3-77, 3-84, 5-46 
Paunsaugunt Plateau......................3-8, 3-59, 3-62, 3-72, 3-77, 3-87, 3-100, 3-101, 3-108, 3-114 
Peregrine Falcon..........................................................................2-8, 2-49, 2-50, 2-58, 2-59, 2-62 
Pig Creek .................................................................................................................................3-71 
Pine Creek ..............................................3-15, 3-20, 3-43, 3-45, 3-73, 3-88, 4-18, 4-29, 5-7, 5-14 
Pine Lake ................................................................................................................ 3-9, 3-36, 3-58 
Pine Valley Mountain Wilderness Area........................................3-6, 3-70, 3-71, 3-109, 5-7, 5-83 
Pine Valley Ranger District ........................2-1, 2-2, 2-11, 2-17, 2-21, 2-27, 2-28, 2-35, 2-36, 3-6, 

3-17, 3-30, 3-33, 3-37, 3-38, 3-40, 3-42, 3-43, 3-44, 3-46, 3-47, 3-49, 3-54, 3-55, 3-58,  
 3-60, 3-61, 3-63, 3-70, 3-71, 3-78, 3-79, 3-80, 3-81, 3-82, 3-93, 3-97, 3-98, 3-99, 3-103, 

3-104, 3-106, 3-108, 3-111, 3-112, 3-113, 3-118, 3-120, 3-122, 3-124, 3-148, 3-154,  
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 4-21, 4-22, 4-23, 4-29, 4-30, 4-32, 4-33, 4-34, 4-56, 4-83, 4-85, 4-93, 4-102, 4-103,  
 4-104, 4-108, 4-109, 4-117, 4-118, 4-122, 4-129, 4-130, 4-131, 4-133, 4-139, 4-143,  
 4-147, 4-158, 4-159, 4-166, 4-170, 4-190, 5-2, 5-3, 5-5, 5-24, 5-31, 5-35, 5-38, 5-42,  
 5-44, 5-47, 5-51, 5-55, 5-60, 5-62, 5-81, 5-82, 5-83, 5-84, 5-87, 5-93 
Pine Valley Recreation Area .....................................................................3-5, 3-8, 3-30, 3-33, 5-7 
Pinto Creek ............................................................. 3-33, 3-40, 3-58, 3-77, 3-79, 3-80, 3-81, 3-99 
Piute County .................................................1-18, 3-120, 3-123, 3-125, 3-126, 3-127, 3-128,  
 3-129, 3-130, 3-131, 3-132, 3-133, 3-134, 3-135, 3-136, 3-137, 3-138, 3-139, 4-182 
Population Growth ......................................................................................... 5-2, 5-12, 5-46, 5-78 
Posey Lake ...................................................................................................... 3-2, 3-9, 3-36, 3-58 
Powell Ranger District...................................2-13, 2-19, 2-23, 2-31, 2-32, 2-39, 2-40, 3-8, 3-9,  
 3-19, 3-34, 3-35, 3-39, 3-40, 3-42, 3-44, 3-45, 3-49, 3-55, 3-56, 3-58, 3-59, 3-60, 3-61,  

3-62, 3-63, 3-67, 3-70, 3-72, 3-86, 3-87, 3-90, 3-100, 3-101, 3-107, 3-108, 3-114, 3-120, 
3-121, 3-123, 3-155, 4-41, 4-90, 4-92, 4-94, 4-108, 4-147, 5-2, 5-3, 5-5, 5-6, 5-14, 5-19, 
5-21, 5-34, 5-35, 5-47, 5-48, 5-55, 5-62, 5-64, 5-65, 5-73, 5-79, 5-81, 5-82, 5-84, 5-86,  

 5-87, 5-91 
Preferred Alternative ................................................................................................................2-64 
Production Field .................................................................2-2, 4-173, 4-174, 4-175, 4-187, 4-188 
Proposed Action............................................................................................................... 1-2, 5-93 
Pygmy Rabbit........................................................................................2-8, 2-49, 2-58, 2-63, 4-81 
Ranch Creek .................................................................................................................. 3-45, 3-72 
Reasonable Foreseeable Development Scenario (RFDS) ....................................... 2-1, 4-35, 5-1 
Recreation Opportunity Spectrum (ROS) ................................................................................3-22 
Recreation Residences.................................2-7, 2-46, 2-55, 2-62, 3-30, 4-37, 4-38, 4-40, 4-43, 

4-45, 5-29 
Recreation Resources ..................................3-20, 3-31, 3-68, 4-34, 4-37, 4-48, 4-191, 4-194,  
 5-24, 5-25, 5-27, 5-86 
Red Canyon ...............................................2-52, 2-61, 2-63, 3-4, 3-8, 3-9, 3-12, 3-19, 3-30, 3-34, 

3-35, 3-52, 3-59, 3-61, 3-86, 3-101, 3-103, 3-107, 3-108, 3-114, 3-118, 4-4, 4-26, 4-155, 
4-156, 4-157, 4-158, 4-161, 4-162, 4-164, 4-165, 4-166, 4-168, 4-169, 4-173, 4-174, 5-9, 
5-28, 5-81, 5-84, 5-85 

Red Canyon Botanical Area..........................3-103, 3-107, 3-108, 3-114, 4-155, 4-156, 4-157,  
 4-158, 4-162, 4-164, 4-165, 4-166, 4-168, 4-169, 5-81, 5-84, 5-85 
Red Creek...................................................................................................................... 3-83, 3-86 
Reservoir Canyon ....................................................................................................................3-71 
Riparian....................................2-8, 2-50, 2-59, 2-63, 3-10, 3-63, 3-73, 3-76, 4-113, 4-122, 4-130 
Roadless Area Conservation Rule........................... 1-7, 1-8, 1-9, 1-19, 2-5, 2-6, 2-10, 2-15,  
 2-25, 2-26, 2-52, 2-61, 2-63, 3-11, 3-29, 4-6, 4-18, 4-19, 4-21, 4-24, 4-30, 4-31, 4-40,  
 4-102, 4-119, 4-142, 4-158, 4-193, 5-4, 5-20, 5-21, 5-23 
Roundy Reservoir ....................................................................................................................3-88 
Sand Wash ..............................................................................................................................3-86 
Santa Clara River..........................................3-18, 3-33, 3-44, 3-71, 3-76, 3-79, 3-81, 5-7, 5-27, 

5-36, 5-46, 5-64, 5-72, 5-79, 5-87 
Scoping ................................................................................................................... 1-17, 1-27, 2-4 
Seismic Exploration .............................................................................................. 2-2, 4-24, 4-120 
Sensitive Species.......................................................................2-8, 3-36, 3-42, 3-51, 3-65, 3-114 
Shoal Creek ................................................................................................................... 3-79, 3-80 
Side Hollow Study Area ................................3-103, 3-107, 3-115, 4-156, 4-157, 4-158, 4-162,  
 4-164, 4-165, 4-166, 4-168, 5-84 
Smith Canyon ..........................................................................................................................3-86 
Socioeconomic Resources ....................................................3-1, 3-120, 4-176, 4-193, 5-88, 5-89 
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South Ash Creek........................................................................3-33, 3-54, 3-65, 3-71, 3-79, 5-50 
Special Status Species .................................3-1, 3-36, 3-37, 3-41, 3-45, 4-61, 4-65, 4-67, 4-84, 

4-191, 4-194, 5-44, 5-45, 5-55 
Spirit Creek ..............................................................................................................................3-71 
Splake ......................................................................................................................................3-41 
Split Estate.................................................................................................................................1-6 
Spruce Beetle ..................................................................................................... 3-114, 5-48, 5-79 
St. George..................................................1-17, 3-1, 3-6, 3-17, 3-81, 3-93, 3-102, 3-118, 3-124, 

3-126, 3-127, 3-128, 3-130, 3-150, 3-151, 3-154, 3-155, 5-2, 5-4, 5-31, 5-38, 5-39, 5-44, 
5-61, 5-62, 5-87 

Stipulations .................................................................................................................... 1-13, 1-14 
Stoddard Mountain................................................................................................ 3-12, 3-17, 3-99 
Stout Canyon .................................................................................................... 3-84, 3-100, 3-101 
Sulfur Dioxide (SO2)........................................................................................ 3-143, 4-187, 4-189 
Summit....................................................................... 3-2, 3-84, 3-86, 3-122, 3-139, 3-140, 3-141 
Table Cliff......................................................3-13, 3-19, 3-52, 3-59, 3-60, 3-102, 3-108, 3-109, 

3-115, 4-156, 4-161, 4-169, 5-85 
Teasdale ............................................................................................................... 3-5, 3-58, 3-124 
Threatened Species.................................................................................................................3-49 
Threemile Creek .......................................................................................... 3-44, 3-71, 3-83, 3-84 
Timber Harvest .............................................................................................. 5-5, 5-14, 5-23, 5-48 
Timbered Cinder Cone......................................... 3-108, 3-109, 4-156, 4-161, 4-168, 4-170, 5-85 
Torrey.................................................................................................................. 3-9, 3-120, 3-124 
Transportation.........................................1-24, 3-1, 3-2, 3-6, 3-115, 3-116, 3-117, 3-118, 3-119, 

3-131, 4-171, 4-179, 4-183, 4-186, 4-192, 5-4, 5-86 
Tropic ................... 3-5, 3-9, 3-10, 3-35, 3-58, 3-72, 3-87, 3-95, 3-121, 5-9, 5-10, 5-12, 5-47, 5-61 
Tropic Reservoir.............................................................................3-5, 3-9, 3-10, 3-35, 3-58, 3-87 
Twitchell Creek .............................................................................................................. 3-45, 3-73 
Upper Enterprise Reservoir .................................................................................... 3-8, 3-80, 3-98 
Upper Sand Creek ....................................................................3-108, 3-111, 4-156, 4-161, 4-170 
Upper Valley ...........................................1-3, 2-9, 3-88, 3-117, 3-118, 3-122, 3-155, 4-31, 4-45, 

4-61, 4-101, 4-131, 4-148, 4-165, 4-173, 4-174, 4-181, 5-3, 5-14, 5-35, 5-86, 5-87, 5-91 
Upper Valley Field......................................................................4-181, 5-3, 5-14, 5-35, 5-86, 5-91 
US Highway 89 .........................................................................3-116, 3-118, 3-120, 4-173, 4-174 
Utah Prairie Dog ............................................................................................ 2-7, 2-48, 2-57, 2-62 
Vegetation.....................................................1-24, 2-8, 2-63, 3-1, 3-8, 3-43, 3-102, 3-103, 3-105, 

3-107, 4-95, 4-96, 4-153, 4-154, 4-155, 4-158, 4-160, 4-164, 4-169, 4-192, 4-195, 5-6, 5-
7, 5-8, 5-10, 5-14, 5-19, 5-20, 5-21, 5-23, 5-27, 5-28, 5-34, 5-36, 5-37, 5-42, 5-48, 5-55, 
5-65, 5-71, 5-72, 5-73, 5-78, 5-79, 5-80, 5-81, 5-84, 5-87 

Very High SIO .................................................3-3, 3-8, 3-9, 4-6, 4-9, 4-10, 4-11, 4-12, 4-13, 4-14 
Virgin River ...................................................3-15, 3-18, 3-19, 3-41, 3-42, 3-44, 3-45, 3-46, 3-53, 

3-54, 3-70, 3-73, 3-76, 3-79, 3-81, 3-83, 3-84, 3-86, 4-23, 4-29, 4-30, 4-32, 4-33, 4-34, 4-
70, 4-83, 4-85, 4-102, 4-103, 4-104, 4-109, 5-9, 5-19, 5-20, 5-21, 5-22, 5-23, 5-24, 5-30, 
5-44, 5-49, 5-50, 5-64 

Virgin Spinedace......................................................................................................................3-41 
Visual Resources .................................1-19, 2-7, 3-1, 3-2, 3-7, 4-2, 4-5, 4-191, 4-194, 5-11, 5-13 
Washington County....................................3-76, 3-80, 3-112, 3-120, 3-124, 3-125, 3-126, 3-127, 

3-128, 3-129, 3-130, 3-131, 3-132, 3-133, 3-134, 3-135, 3-136, 3-137, 3-138, 3-144,  
 3-150, 3-151, 3-154, 5-2, 5-50, 5-81, 5-88 
Water Canyon .....................................................................................3-33, 3-43, 3-63, 3-71, 3-73 
Water Diversions.............................................................................................................. 5-6, 5-50 
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Wayne County .....................................3-124, 3-125, 3-127, 3-128, 3-129, 3-130, 3-131, 3-132, 
3-133, 3-134, 3-135, 3-136, 3-137, 3-138 

West Branch Pine Creek..........................................................................................................3-73 
West Fork Boulder Creek............................................................................................... 3-45, 3-73 
Western Yellow-Billed Cuckoo.................................................................................................2-62 
Wetland....................................................................................................................................3-75 
White Creek .............................................................................................................................3-73 
Woundfin............................................................................................................. 3-46, 4-109, 5-50 
Yankee Meadows .......................................................................................................... 3-30, 3-34 
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