

















































































































































































































































































































































































































































































































































































































39) U.S. Bureau of Land Management

40) Arizona Strip District Office

41) U.S. Bureau of Indian Affairs

42) U.S. Department of Interior

43) U.S. Department of Commerce

45) U.S. Environmental Protection Agency
46) U.S. Fish and Wildlife Service

47) U.S. Mine Safety and Health Admin
48) USPHS Indian Health Center

49) U.S. Park Service, Grand Canyon National Park
50) U. of A. College of Business

51) Colo. State University

State and Local Agencies

Arizona Game and Fish Department
Arizona State Clearinghouse
Arizona Outdoor Recreation Coordinating Commission
Arizona Department of Transportation
Arizona State Land Department
Arizona Dept. of Revenue
Arizona Public Service, EA
Arizona State Environmental Planning
Arizona State Parks
10) Arizona Dept. of Water Resources
11) Arizona State Mine Inspector
12) Arizona Dept. of Health Services
13) City of Williams
14) Northern Arizona Council of Governments
) Salt River Project
16) Coconino County Building Inspector

) Coconino County Board of Supervisors
18) Coconino County Health Inspector
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Native Americans

—

1) Hopi Tribal Council

2) Hualapai Tribal Council

3) Navajo Tribal Council

4) Havasupai Tribal Council

5) Havasupai Tribal Planners Office
6) Hopi Office Natural Resources

7) Navajo Tribe Div. of Resources

News Media

Arizona Daily Star

Arizona Daily Sun

Arizona Republic

Williams News

Holbrook Tribune-News

Indian Arizona News ,

Lake Havasu City Herald

Lake Powell Chronicle

Prescott Courier ‘ _
Phoenix Gazzett }
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KTVK - TV. 3

. Red Rock News

Mesa Tribune
Southern Utah News
Paydirt

Elected Officials
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— s
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Governor Bruce Babbitt

U.S. Senator Dennis DeConcini
U.S. Senator Barry Goldwater
Congressman John McCain
Congressman Eldon Rudd
Congressman Bob Stump
Congressman Morris K. Udall
Congressman Jim Kolbe

State Senator Tony Gabaldon
State Representative John Wettaw
State Representative Sam McConnell
County Supervisor Dennis Wells
County Manager Kathy Eden

Mining Companies

1) Energy Fuels Nuclear, Inc.

2) Pathfinders Mine Corp.

3) Rocky Mountain Energy
~4) Uranerz USA, Inc.

5) Western Nuclear, Inc.

6) Santa Fe Mining Co.
Organizations

1) Arizona Wildlife Federation

2) National Parks and Conservation Association
3) Sierra Club Plateau Group ‘
4) Audubon Society

5) Williams Chamber of Commerce

6) Circle of Friends

7) Friends of the River

8) Coconino Sportsmen

9) Four Corners Wilderness Workshop
10) Nat. Parks & Consc. Assoc.

11) Southwest Resource Council

12) Arizona Wildlife Federation

13) The Wilderness Society

14) Nature Conservancy

15) Animal Defense Council

16) Garkane Power Assoc.

Individuals

Stephen Verkamp Karen De Braal
Ellen Ostheimer J. P. Vorkoeper.
T & L Fuentes _ - Stephen Carr

=

——
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Mary Wallace

R.F. Nuzman

Chris E, Glover _
Walter & Dorothy Pelech
Ginger White ' _
Nat A. Nutongla
Terrence & Louise Merkel
Joseph Enzensperger
Dick Reese

Carolyn 0'Brien

Glen Dickens

Knut MacCormack
Frank Roberts
Marjorie Withrow
Paul Babbitt

John 0'Brien.

Kent Sweet

C. Dean Hubbard

Gary ‘Fisher

J. Sanchez

Bruce B. Green

Henry Peck

Ace H. Peterson

John Ray

Pat Garver

Kris Lundstrom

Ron Balsamo

Curt Lee _
Giuseppi Verdi

Karen Benthien

Deann Lucas

Miichael P, 0'Connell
Dr. John W. McKlveen
Albert M, Abril III
Kathan Batten
Lawrence Lesko

Steve Hodapp

R. Lippman

Delma Wallmark
Samuel Wolfskill
Bill Casadevall
Elgean Joshevama

Dan Drollinger
Lorraine J. Elletson
Dean Bonzani

Harold Berdiansky
Floyd Packer

Elona Shepard

Judy Matheson

Judy Pratt

John Eavis

Barbara Phillips
Eric Fontaine

Stan Bindell

Greg Bjella

Janet Blanch
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David Barron

‘Robert Sloan

Edward A. Luther
Gene Majerowicz
Terry LaFrance
Nina Mohit
Donald L. Ziemba
Sharon Marble

* John McGraw

Chelesa Petereit

Jones Benally

Cady Davis

Steve Edwards .

Bernard & Annette Schreiner
H. Paul Friesema
Lynn Rose

Robert & Jenita Adams
Irvin E. Ainslie

Kay Alderton

A.L. Alexander
Andrew F. Alfaro
Ralph Alfaro
Virginia Angenent
Marilyn Anthony
William B, Appleby
Elmer T. Archer
Marylou Arganbright
Joe Armstrong

Jeff Aronson

George Averbeck

Jan Ayers

Michael Cavender
Alfred Baca

Wayne Ranney

Beryl Baker

James & Elizabeth Baker
Judy Baker

Shinan Barclay

Jim Barich
Charles Barnes

Mr. David S. Barnett
Bryan Bates
Christopher Bates
Doug Hulms

Eric Holle

Philip Beeson
Jeff.Behan

Berta Benally

Frank & Jill Benham
Edward & Karen Bennett
Perry Berlind

Anne Elise Berry

Kim Beson

NDon Binder

Hartley Hiatt

James M, Blizzard

0661



Mike Boling

Peter Bourque
Harold I. Bowman & Sons
Michael Johns
Wallace W. Brice
W.H. Brillock

Judy Brown

Tamara Brown

S. Browning & J. Miles
Lloyd E. Brunn
Diana Bunsold

Mr. & Mrs. B.H. Bunting
Rebecca Burke

Jean E. Butler

John L. Callaway
Peter Evans

W.K. Carlile

Nancy Carter
Lawarence L. Casebolt
Roy P. Cayiness
Richard K. Chambers
Jeanne S. Cline
Nocholas Collwet
Melvin Cook

Frank J. Costello
James C. Couch

Fred L. Crecelius
Thomas Crowe

Erin Cunningham
Bill Curry

Bill & Sandy Dain
Barry J. Dale

Tom Dalrymple

John Davis

Jdoseph P. De Rieux
Leslie Dejong

L.C. Dickie

Mark L. Doty

Daryl D. Drake

R. Kirk Dunbar
Edward Durnez & Sons
Evelyn S. Dye
George Eccles

Gary W, Edwards
‘Ruth Ellis

Alan Elsroad

Fred V. Espinoza
Kathryn C. Esplin
Arthur H. Evans
Raymond S. Famas
Michelle Rountree
Ralph Fero

Cynthia L. Fisher
Irma Flaig

Susan Folse

Susan Vennerholm
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Donna C. Bondioli
John Kessler

Paul Cameron Boyd, Jr.
Al & Katherine Brailler
Tim & Mindy Bricker
Wesley W. Brisbon
Robert G. Brown
Penny Brown

James Brumley
Harold Budiansky
Ralph Buntin
Harriet Burgess
Dolores June Burrer
George Byers
Richard & Virginia Campbell
Harry Carey '
Richard A. Caron
Deborah Case
William Cassady
Luane Chambers
Robert M, Cliff
Laura Christensen
David Conklin

Mary Coor

Gerald & Eva Cotter
Geo, Maude & James Crandall
Kathy Crofts
Kendall Cumming
Janet E. Cunningham
Nan Daggot

Dr. Ruth Dalbeck
Dr. Art Dalpiaz
Russell & Grace Dann
Desdra Dawning
David Debaun
William Delimont
Rev. Fred R, Doidge
Marshall A. Worden
Donald L. Dulaney
Bob Duncan '
James R. Dwyer
Earth First

Nancy Edmondson
Diana Elledge
Deborah M. Ellis
Cirre Emblen
Richard Ziegman
Kenneth M. Euge
Elizabeth M. Fabry
James M. Faurote.
Kevin J. Ferland
Richard Ingersoll
Richard N. Flaa
William A, Flick
Cathleen N, Force
Johnnie Forquer
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Gina Frajola

Robert Frumhoff
A.V. Fuller ‘
Barry Gande

Ron Talbott

Durwood Gaslers
Greg Gibbons

Gary Giordano
Louisa Goebel

Vince Gosselin
Sharon M. Gould
Jimmy Wayne Griffin
Bruce Grobhs

Alice Guarneri

R.S. Gustafson

Roy Haenfler

Max Hamilton
Michael Coleman
F.D. Harwood

J.R. Helm

Richard Hendershalt
James N. & Debra Hendrick
Nolan Hester
Barbara Higgins

Deb Hill

Bernard Hilldale
Paul Hirt

Eric B. Hoffman
R.C. Hooper

Don Howe

Brad Hultberg
Richard D, Husted
Lilly Isaacsen
Lloyd V. Jackson
Allan E. Jeffryes
Tom Jernigan

Warner S. Johannesen
Michael & Jennie Johnson
Karen Jones

Jack De Golia

Le Roy Judd
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Kali Kaliche

Sandra Kaplan

Dr. Eric T. Karlstrom
James C. Kennedy
Laura Key :
L. Jeanette Kilboaged
Jane Kirkley:

Hugo Klaar

John R. Kraetz
Vernon Krietenstein
Charles D. Kyler
Clem E. Labuhn

Jan Latourette
Charles F. Leaf
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Dean A. Frei

Ron & Gennie Fuemmler
Walter Gaebler

Annie Garbagnati
Kathryn Gordon

Ron Gentry

James & Penny Gibson
Joseph Glover -

Tony Gonzalez

Andy Gould

Patrick A. Green
Robert 0. Griffith
Sharon Grose

Anthony N. Guida
Patricia S. Guthrie
Kevin Hall

John Hanenburg

Dale W. Harvey

Kris & Mary L. Hefton
Hollace Hemingway
Phil Briggs

Dwain Hepworth
Jennifer Hicks

James Higgins & Laurie Hanson
Patricl D. Hiltard
Marjorie & Donald Hines
W.S. Hoffhines

K.W. & Diane Hoke

Ken Howden

Pete Jacomini

Lewis D. Hume
Melanie Ingersoll
Marvin & Janice Ivins
Trish Jahnke
Claudette Jensvold
Jim Armour

Joel R. Johnson

C.J. Jones

Maynard Jones

Charles Jordan

Robert A. Julien, dJr.
Nancy J. Kain

‘Dave Hansen

John Karabees
Joann W, Kealiinohomoku
Helen Kennelly
Mrs. Kilbarger
John L. Kingery
Nature's Own
Leroy G. Kline
J.C. Krieg
Nancy Kyker

Kim Labarbara
T.V. Lannon
Minnie Lawson
Donna M. lLee
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Carol M. Kee
Sharon Lynn Lehmbert
Jean R. Lewis

W.H. Linck
- Harold Linder
Ronald Lips
Jim Lothe
J. David Lowell
Gustave B. Timmel
Robert Lukus
Kristine Lundstrom
Brad Lefevre
Wm. R. Lyons, Jr.
David MacCormack
Patrick J. Mahoney
Karl Mann
Mary Wynn
Michael & Pauline Matos
Rene & Kathryn Mauldin
Nick Mayfield
Norman & Leslie McCaule
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Denid B. Mclaughlin
Clyde H. Mcmillin
John Melisko
Elson Miles
Mr. Adrian G, Miller
Cristine E. Mills
Robert D. Mochizuki
Tom Coakley
Frank Moss
Louise Mozell
Brad Munns
Nancy Nelson
Mary & Jim Nelson
Regina M. Nesdill
S.L. Noyes
Craig Glassner
Thomas C. 0'Conner
Frank Ohlwiler
Susan Ordway
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Larry Turner
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Douglas Towne

Eric C, Orkild
Barb Otterstein
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Helen Pearson
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Ryna Peterson
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CHAPTER 7

INDEX

Abajo Archeology, 3.7, 3.8
Advisory Council on Historic Preservation, 3.8, 4.8
Air quality, 1.8, 1.16, 2.27, 2.44, 2.50, 3.25-3.28, 4.20-4.26
particulates, 1.16, 3.25-3.27, 4.20-4.21
"radiocactivity, 2.29, 3.27-3.28, 4.24-4.26
Alternatives
comparisons, 2.37-2.48, 2.49-2.52
description, 2.15-2.21 |
eliminated, 2.14
formulation, 2.1-2.13

No Action, 2.15, 2.38-2.48, 2.49-2.52, 4.1, 4.5, 4.7, 4.8,
4.10, 4,13, 4.14, 4.18, 4.20, 4.28, 4.31, 4.42

Preférred, 2,19-2.21, 2.38-2.48, 2.52, 4.17, 4.29
AMC. See Antecedent moisture conditions.
Animal-unit-mqnth.(AUM), 1.15, 4.2, 4.3, 4.28, 4.29, 4.30
Antecedent moisture conditions (AMC), 4.32
Antelope Tank, 4.17
Aquifers, 3.36-3.57, 4.36-4.41

See also groundwater and Redwall—Mﬁav aquifer.
Archeological sites. See Cultural resources.

Arizona Highway weight restrictions, 2.17
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Arizona State Government

. Arizona Department of Health Services, 1.11, 2.16, 2.24,
3.41, 4.40

Arizona Department of Transportation, 1.11, 2.27, 4.43
Arizona Department of Water Resources, 1.11, 2.32
Arizona Game and Fish Department, 3.20
Arizona State Historic Preservation Officer, 1.10, 3.8, 4.8
Arizona State Mine Inspector, 1.1l1, 2.25

Arizona State Museum, 3.8

Arizona State University, 3.39-3.50

AUM. See Animal-unit-month.

BC Laboratories, 3.39-3.51

Bellemont, 2.13

Big Red Horse Wash, 2.30

Birds, 2.35, 3.15, 3.18, 3.19, 3.22, 4.16
Bald Eagle, 3.22
Peregrine Falcon, 3.22
Raptors, 2.35, 3.22, 4.16

Blanding, Utah Mill, 1.1, 2.51, 3.30-3.32, 4.9, 4.29

Blue Spring, 3.37, 3.38, 3.40, 3.41, 3.43, 3.47, 3.51, 3.54,
3.56, 3.58, 4.38, 4.40

Breccia pipe deposits, 1.1, 1.2, 1.9, 2.12, 3.2, 4.31, 4.38-4.39

Bucklar Tank, 3.20

CALINE-3 computer model, 4.20, 4.22

Cameron, 1l.16
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Canyon Uranium Mine, 1.1, 1.3, 1.7, 1.10, 2.15, 2.16, 3.7, 3.9,
3.25, 3.27, 3.32, 3.34, 3.36, 3.37, 4.6, 4.15, 4.18

description, 2.16, 3.1, 3.2, 3.6
mining methods, 2.12 |
mining periods, 2.16, 4.3
production rate, 2.17
,radiological monitoring, 2.30
reclamation, 2.25, 4.19
fegulatory requirements, 2.22-2.25
water control, 2.33, 4.31-4.34, 4.36
Cataract Creek, 1.17
Cedar Ranch, 4.17
CEQ. See Council on EnQironmental Quality
Cerbat (Pai), 3.8
CFEP. See Controls for Environmental Pollution, Inc.
C.F.R. See Legislation, Code of Federal Regulations
Civil Rights, 4.3
Climate, 3.1
Coconino County, 1.2, 1.12, 2.3, 3.1, 3.13, 4.2
employment, 3.14, 4.;1, 4.12

social.‘and economic impacts, 1.8, 1.12, 2.38, 2.49, 3.9-3.15
4.8-4.12

Coconino National Forest, 3.6
Ceconino Rim, 2.7, 3.2
Cohonino, 3.8

Controls for Environmental Pollution, Inc., 3.39-3.52
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Copper mining, 3.6‘
Costs, 1.8, 1.14, 2.9, 2.40, 2.49, 4.12-4.14
Council on Environmental Quality, 2.1, 2.29, 4.1
Cultural Resources, 2.24, 3.7-3.8, 4.7-4.8, 4.28-4.30
costs, 1.14 |
site AZ-H-4-3, 4 and 5, 4.7
site AZ-H-4-6 and 7, 4.7
Cumulative impacts, 1.9-1.10, 4.1-4.2
air quality, 4.26
Indian religious concerns, 4.44
noise, 4.6
recreation, 4.6
socioeconomic, 4.12
water and soil, 4,41
wildlife, 4.18
Dripping Springs, 3.37
Dust
fugitive, 4.21 -
radioactive, 1.16, 2.27, 2.50, 4.24, 4.25

See also Radon gas, Radiation, Air Quality

EAL Corporation, 3.39-3.54
Earthquakes. See Seismicity.
EFN. See_Energy Fuels Nuclear, Inc.

EIS. See Environmental impact statement.

7.4
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Employment. See Social and economic impacts.

Energy, 4.5 -

Energy Fuels Nuclear, Inc. (EFN), 1.1, 1.3, 1.4, 1.7, 1.10,
2.1, 2.7, 2.10, 2.14-2.21, 2.23, 2.24, 2.25, 2.26, 2.33,
2.36, 2.49, 2.51, 3.4, 3.38, 4.3, 4.4, 4.13-4.14, 4.27, 4.38

Environmental impact statement (EIS), 1.3, 1.6, 1.8, 2.19, 4.1

Environmental Protection Agency. See United States Government.

Erosion control, 2.27-2.28, 4.32

Farmlands, 4.2
Fence, 2.26, 2.34
Fire protection, 2.29, 4.4
Fish, 3.20
Flagstaff, 1.7
sociél and economic impacts, 2.38, 3.9-3.15, 4.8-4.12
Floodplains, 4.2
Floodwater control. See Water.
Forest Service NEPA Procedures Handbook, 2.21-2.22
Fossil Canyon, 3.37

Fossil Spring, 3.37

Geologic formations
Coconino Sandstone, 1.1, 2.13, 3.2, 3.36-3.37
Hermit Shale, 3.2; 3.36-3.37
Kaibab Limestoné, 3.2, 3.36-3.37

Redwall limestone, 2.13, 3.2, 3.4, 3.36

fT o0em
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Supai, 1.1, 2.12, 3.2, 3.36-3.37
Toroweap limestone, 3.2, 3.36-3.37

Grand Canyon Airport, 2.30, 3.1, 4.25

Grand Canyon Forest Reserve, 3.6

Grand Canyon National Park, 1.9, 2.16, 3.2, 3.6
air quality, 3.27, 3.28,_4.20-4.26
visual quality, 1.8, 1.15, 2.50, 4.18-4.20
water quality, 2.50, 4.37, 4.38

Great Thumb Spring, 3.37

Groundwater’ 2.46’ 2051' 3036-3057' 4036-4.41

Hack Canyon Mine, 4.6, 4.24

Haul routes, 1.16-1.17, 2.2, 2.45, 2.51, 3.28-3.32, 4.15-4.18
' 4,20-4.24, 4.26~4,30

costs, 4.12-4.14
evéluation, 2.8
Hull Cabin, 2;7, 2.16

~mitigation measures, 2.22, 2.27, 2.34
particulates, 1.16, 4.20-4.24
reclamation, 2.25, 2.28 |
visual impacts, 4.18, 4.19-4.20
wildlife, 4.20-4.24

Havasu Canyon, 3.37

Havasu Spring, 3.37, 3.38, 3.39, 3.41, 3.42, 3.45, 3.49,
3.52, 3.56, 4.38, 4.40

Havasupai Indian Reservation, 1.7, 2.33, 2.51, 3.9, 4.1, 4.38
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Havasupai Indian Tribe, 2.20, 2.51-2.52, 3.38, 3.39, 3.58-3.59,
4.42-4.44 '

Hermit Creek Canyon, 3.37
Hermit's Rest, 3.2
Highways
Federal
Interstate 40, 3.10, 4.29
U.s. 89, 3.9, 4.5, 4.29
U.S. 160, 4.5, 4.29
U.s. 180, 3.57, 4.29
U.s. 191, 4.29
State 64, 2.7, 2.34, 2.50, 3.9, 3.29, 4.5, 4.19, 4.29
visuai quality, 1.8, 1.15
State 389, 4.5

Holding ponds. See Water.

Hopi Indian Tribe, 2.20, 2.48, 2.51-2.52, 3.38, 3.58-3.59,
4.42-4.44 - :

Hopi Indian Reservation, 3.9

Hualapai Indian Reservation, 3.9

IC. See Issues and Concerns.

IMPLAN sgéioeconomic forecasting model, 4,8-4.9

Indian Garden Spring, 3.37, 3.38, 3.40, 3.41, 3.43, 3.46,
3.50, 3.53, 3.56, 4.38, 4.40 .

Indian religious concerns, 1.8, 1.18, 2.9, 2.25, 2.48,
2.51-2.52, 3.58-3.59, 4.42-4.44
See also names of individual Tribes.

Industrial Source Code (ISC), 4.20, 4.22
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Issues and concerns, 1.7, 1.8, 1.12-1.18, 2.48, 2.4%9-2.52,
3.9-3.58, 4.8-4.44
See also names of individual issues.

Kaibab National Forest, 1.1, 1.3, 1.8, 1.9, 1.15, 2.20, 2.52,
3.1, 3.6, 3.21, 4.28, 4.43

Kayenta Anasazi, 3.8

Legislation
Federal

American Indian Religious Freedom Act (42 U. S C. 1966),
1.10, 2.24, 2.25, 3.58

Antiquities Act of 1906, 2.24
Archeological Resource Protection Act of 1979, 2.24
Clean\Air Act, 2.24, 4.18
Clean Water Act, 2.22-2,24
Code of Federal Regulations
30 C.F.R. Part 57, 1.10, 2.25, 4.6
36 C.F.R. Part 228, 1.4, 1.6, 1.10, 2.15
36 C.F.R. Part 251, 1.10
36 C.F.R. Part 800, 3.7, 4.8
40 C.F.R. Part 61, 1.11, 2.24
40 C.F.R. Section 1508, 4.1
50 C.F.R. Part 402, 1.10

Endangered Spec1es Act (16 U.S.C. 1531, et seq.), 1.10,
2.24-2.25 .

Federal Land Policy and Management Act, 1.5
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General Mining Law of 1872, 1.4
Mine Safety and Health Act, 2.25
Mining and Minerals Policy Act, 1.5

Natlonal Env1ronmental Pollcy Act (NEPA), 1.1, 1.4,
2.1, 4.1

National Historic Preservation Act, 1.10, 2.24, 3.7,

National Materials and Mineral Pollcy, Research and
Development Act, 1.5

Organic Administration Act, 1.4
State of Arizoqa
A.R.S. 36-132(8), (1984), 1.1l
A.R.S. 36-1881, (1984), 1.11
A.R.S. 45-999, (1984), 1.11
Little Colorado River, 3.58, 3.59

Little Red Horse Wash, 2.22, 3.32, 3.34, 4.25

Maricopa Point, 2.50, 3.6
MILDOS Code, 4.24
Mine workers, 107' 2-11' 3.28, 4-6 hd

Mineral entry, 2.14

Mitigation measures, 1.3, 1.8, 1.9, 1.14, 2.2, 2.10, 2.14,
2.19-2.21, 2.22, 2.26, 2.28, 2.34, 2.36, 2.49-2.51, 4.7,

1.7,

4.8

4.8, 4;12, 4.13, 4.14, 4.18, 4.21, 4.26, 4.27, 4.41, 4.42

See also individual issues and concerns.
Monitoring devices,
ion chambers, 2.30

dosimeters, 2.30

Ty

scintillometers, 2.30
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Monitoring programs, 1.3, 1.9, 1.10, 1.14, 1.16, 1.17, 2.14,
2.17, 2.18, 2.19-2.21, 2.21-2.22, 2.29, 2.32, 2.36, 2.51,
3.27, 3.38, 4.13, 4.16 '
groundwater, 3.38-3.57, 4.38-4.42
radiological, 2.29-2.30, 2.36

sites, 2.30

NAAQS. See Standards, National Ambient Air Quality.

National Pollutants Discharge Elimination System (NPDES), 1.10,
2.11-2.12, 2.16, 2.22-2.24, 2.32, 2.33

National Register of Historic Places, 3.7-3.8, 4.7

Navajo Indian Reservation, 3.9, 4.42

Navajo Indian Tribe, 3.38

NEPA. See Legislation, National Environmental Policy Act.

NESHAPS. See Standards, National Emission Standards for
Hazardous Air Pollutants.

Newt Lewis Tank, 2.7
Noise, 2.27, 3.7, 4.5-4.6, 4.18

NPDES. ee National Pollutants Discharge Elimination System.

140 Mile Canyon, 3.37
Orphan Uranium Mine, 2.50, 3.6

Owl Tank, 2.30, 3.27, 3.28, 3.32, 3.57, 4.17, 4.25, 4.32

Particulates. See Air Quality.

Plan of Operations, 1.3, 1.4, 1.6, 1.7, 2.2, 2.14, 2.15, 2.16
2.25, 2.33, 4.13, 4.14, 4.27, 4.28, 4.29
See also Canyon Uranium Mine.
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Police} 4.4

Powerlines, 1.14, 2.10, 2.16, 2.18, 2.19, 2.21, 2.35, 2.49
3.8, 4.7, 4.13, 4.14, 4.16, 4.17

Progeny. See Radon Gas.

PSD. See Standards, Federal Prevention of Significant
Deterioration.

Public Safety, 2.26

Radiation, 1.8, 1.14, 2.29, 2.32, 3.27-3.29, 3.41-3.56, 3.57,
4.13, 4.20, 4.24, 4.26, 4.27, 4.30 :

airborne, 2,24, 3.27-3.29, 4.24-4.26
mine workers, 4.6
water, 2.46, 2.47, 3.38, 3.41-3.56

Radon gas, 1.11, 1.16, 2.24, 2.29, 2.50, 3.27-3.28, 3.48, 3.56
4.6-407' 4.20’ 4.24-4.25

monitoring, 2.29-2.31, 3.27-3.28

Rangeland, 4.2

‘Reclamation, 1.5, 1.8, 1.13-1.14, 2.16, 2.17, 2.21-2.22, 2.25-
2.26, 2.28, 2.36, 2.39, 2.49, 3.9,’4.1, 4.2, 4.3, 4.19,
4.39-4.41

Recteation, 2.9, 4.6

Red Horse Wash, 3.32-3.34, 3.57, 4.32

Redwall-Muav aquifer, 2.32, 3.36-3.37, 3.38-3.39, 3.58,
4.38-4,41, 4,42-4.43

‘Reptiles, 3.21, 4.15

Revegetation. See Reclamation and Vegetation.
Right-of-way. See Transportaiiodrof ore.
Roads, 2.28, 4.4, 4.14, ?.15, 4.22

Forest Service, 2.8, 2:10, 2.16, 2.27, 2.28, 2.34, 3.28-3.32
4.19, 4.30 :
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Russell Tank, 3.7, 3.20
SADT. See Seasonal average daily traffic.
Salt and Sipapu Trails, 3.59
San Francisco Peaks, 3.8, 3.59
Sand Tank, 4.15, 4.16
Santa Maria Spring, 3.37
Scoping process, 1.7-1.8
Seasonal average daily traffic (SADT), 2.45, 3.28-3.31, 4.43
Seismicity, 3.4-3.5
Sewage, 2.12
Sipapu, 3.59 .
Sinyella Springs, 3.37, 4.38
Social and economic impacts, 1.8, 1.12-1.13, 2.38, 2.49,
3.9-3.15, 4.8-4.12
See also Coconono County, Flagstaff and Tusayan.

Soils, 1.8, 1.17, 2.18-2.20, 2.33, 2.46, 2.50, 2.51, 3.13,
3.5-3.6, 3.9, 3.20, 3.57, 4.32

monitoring, 1.14, 2.18, 2.19,’2.22, 2.29, 2.30-2.32

radiation, 1.18, 2.30-2.32, 3.57, 4.41

topsoil, 2.16, 2.17, 2.25, 2.26, 2.27, 4.15, 4.31
SP Crater haul route, 2.8, 2.19, 2.20, 2.51, 4.29
Standards

Arizona Safety and Health, 2.23

Arizona Water Quality, 2.23,,2.24, 4.21

Federal.Drinking water, 3.39, 3.48

Federal Prevention of Significant Deterioration (PSD),
4.21-4.23 '
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National Ambient Air Quality, 1.13, 4,20r4.22

National Emission Standards for Hazardous Air Pollutants
(NESHAPS), 1l.11

Stockpiles,

ore, 1.17, 2.11, 2.16, 2.27, 2.33, 3.34, 4.21, 4.24, 4.31,
4.41 '

- topsoil, 1.13, 2.17, 2.26, 2.27, 4.31

waste, 2.11, 3.34, 4.41

Ten~-X Campground, 3.7 ‘
Timber, 1.15, 2.9, 2.42, 4.3, 4.4, 4.27, 4.28-4.30
Topography, 3.2

Traffic control, 2.34

Transportation of ore, 1.1, 1.8, 2.2, 2.8, 2.16, 2.45, 2.51,
3.28-3.32, 4.26-4.30 , '

accidents, 2.17, 4.27-4.28

costs, 1.14, 2.40, 4.12-4.14

noise, 4.5

ore trucks per day, 1.17, 2.16, 4.5
particulates, 4.20-4.24 |
rights-of-way, 2.45, 4.14, 4.30

route selection effects, 1.16-1.17, 2.45
safety measures, 2.17, 2.26

traffic control, 2.34
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Transportation of workers, 2.2, 2.11, 2.19, 2.21, 2.36

costs, 1.14, 2.40, 4.13
parking, 2.11, 2.17, 2.21, 4.13, 4.16

‘Trash Dam, 4.15, 4.16

TSP. See air quality.

Tusayan Ranger District, 1.1, 1.9, 2.7, 2.30, 2.35, 2.50,
2.51, 3.1, 3.5-3.8, 3.23-3.24, 3.28, 3.29, 3.30, 4.6, 4.8,
4.13-4.14, 4.19, 4.28-4.29
wildlife, 3.15-3.22, 4.15, 4.18

Tusayan, village of, 1.1, 1.9, 1.16, 3.1, 3.58, 3.59, 4.2-4.4;
4,37, 4.41, 4.43, 4.44 :

air quality, 2.30’ 2-50’ 3028' 4025-4.27
social and economic impacts, 3.9-3.15, 4.8-4.12

Twin Tanks, 4.15

United States Government
Environmental Protection Agency, 1.10, 2.16, 2.22, 3.38
Federal Mine Safety and Health Administration, 1.11, 2.25

See also National Park Service.

Upper Cabin Tank, 4.29

Uranium ore and mining, 1.1, 1.3, 1.5, 1.7, 1.8, 1.9, 1.18,
2.14, 2.15, 2.16, 2.21, 2.27, 3.6-3.7, 3.28, 3.38, 3.41, 4.2,
4.27, 4.30 . : ‘
dust, 4.24-4.26
‘mineralization, 3.2, 3.4, 3.27

water quality, 3.41-3.57, 4.31, 4.39-4.41

Utah Department of Transportation, 2.27
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Utilities. See Powerlines.

Vegetation, 1.8, 1.15, 2.9, 2.10, 2.42, 2.50, 3.5, 3.9,
3.23-3.24, 4.1, 4.2-4.3, 4.19, 4.31

reclamation, 1.13, 2.25-2.26, 2.27-2.28
sensitive plants, 3.23-3.24

wildlife, 3.15-3.21, 4.15-4.18

Visual ImpaCtS, 108, lolsp 2q9' 2.10, 20361 2'43I 2'50’
3.24-3.26, 4.2, 4.18-4.20

Grand Canyon, 1.15, 2.43, 2.50, 4.18-4.19
haul routes, 2.9, 4.19-4.20
mine site, 4.18-4.19

Waste piles, 2.11, 3.34, 4.41

Water

diversion channels,.z.ls, 2.17, 2.20, 2.33, 2.46, 3.34,
4.31-4.32, 4.34

flash floods, 2.33, 2.50, 3.32-35, 4.31-4.34
" groundwater, 3.36-3.57, 4.32
chemical analysis, 3.38-3.57

holding ponds, 2.11, 2.16, 2.33

monitoring, 1.14, 2.17, 2.18, 2.19, 2.22, 2.32, 4.13, 4.14
potable, 2.13, 4.30

quality and quéntity, 1.8, 1.17-1.18, 2.22-2.24, 2.46, 2.50
radioactivity; 2.30, 2.32, 2.46, 2.47

springs, 3.36-3.57
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surface, 2.16, 2.32, 2.33, 3.32-3.35, 4.31-4.36
wells, 2.13
wildlife, 2.34, 3.20, 4.14-4.17

Watersheds, 3.5, 3.23, 3.32-3.35

Wetlands, 4.2

Wildlife, 1.14, 1.15, 2.9, 2.18, 2.34, 2.41
antelope, 1.14, 3.15-3.20, 4.16
deer, 1.14, 3.15-3.22, 4.16, 4.17

elk, 1.14, 2.9, 2.17, 2.22, 2.34, 2.36, 2.50, 3.15-3.22,
4.15-4.30 -

habitat, 1.14, 1.15, 2.17, 2.49-2.50, 3.15, 3.22, 4.14-4.18
ore transportation, 1.17, 4.5
water, 2.34
~ Williams, 2.11, 2.20, 3.1, 3.5, 3.22, 4.4, 4.12,
social and economic impacts, 2.49, 3.9-3.15, 4,8-4.12
water, 1.12, 2.13, 4.4, 4.30, 4.37
Willaha, .3.57

Woodbridge Tank, 4.17
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'CHAPTER 8

GLOSSARY

ALPHA PARTICLE - Alpha particles are the nuclei of helium atoms
(two protons and two neutrons). They possess large amounts of
kinetic energy, but may be stopped by nothing more than a sheet
of paper. -‘Because of the large amount of localized biological
damage to the absorbing tissue, alpha particles are considered
to be the greatest hazard when ingested or inhaled.

ANNUAL GEOMETRIC MEAN - The mean value of data points (n)
collected over a year obtained by taking the nth root of the
product of the data points.

ANTECEDENT MOISTURE CONDITIONS (AMC) - An index of the amount
of soil moisture on a watershed just prior to a given rainfall
event. Antecedent so0il moisture has a significant effect on
runoff volume. Three AMC conditions are defined as follows:

Condition I: soils are relatively dry with little or
no rainfall during the previous 5 days.

Condition 1II: average soil moisture conditions.

Condition III: soils are saturated due to significant
rainfall during the previous 5 days.

BETA PARTICLES - High speed electrons which have been ejected
from the nucleus of a radiocoactive atom.

BRECCIA PIPE - Cylindrical or conical collapse features in
sedimentary rocks believed to be the result of the collapse of
roof rocks over solution cavities in the Redwall limestone,
creating a favorable environment for mineral deposition.

CALINE - A computetlzed steady state Gaussian dispersion
model which is used to assess concentrations of pollutants from
roadway traffic sources.

CFS - Cubic feet per second. Example: 1 cfs of streamflow
equals one cubic foot of water flowing past a given reference.
point every second.

COSMIC RADIATION - Radiation from space which interacts with
the atmosphere to produce ionizing radiation. Cosmic radiation
and the earth's natural radioactivity are the components of the
natural background radiation environment.
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CURIE - Unit of radio-activity which is equivalent to 37
billion decays (disintegrations) each second.

DRAINAGEWAY - Any route or course along which water flows or
may flow. :

FLOOD - Any relatively high water flow that overtops the
natural artificial banks in any reach of a stream or
drainageway.

FUGITIVE DUST - Particulates, usually soil, suspended in the
air, that were not released through a stack, vent or chimney.

Examples include wind erosion of exposed ground and

particulates generated from traffic on unpaved roads.

GAMMA RADIATION - Waves or photons of energy emitted from the
nucleus of an atom. X-rays are of lower energy and are emitted
as atomic electrons transition from one orbit to another.

IONIZING RADIATION - Radiation- with sufficient kinetic energy
to release electrons which are normally bound to an atom or
molecule. Examples of 1ionizing radiation include alpha, beta
and gamma radiation.

ISC - Industrial Source Complex model. A steady state Gaussian
dispersion computer model which can be used to assess pollutant
concentrations from a wide variety of sources associated with
an industrial facility and/or operation.

MANDATORY CLASS_ I AREA - Under PSD requirements, all National
Parks over 6000 acres in size and all National Wilderness areas
over 5000 acres existing as of August 1977, were mandatorily
designated Class I areas - which have the most restrictive
pollution increments for sulfur dioxide and particulates.

MeV - Million Electron Volts. A unit which describes the
amount of kinetic energy possessed by ionizing radiation.

MICRO-ROENTGEN - One millionth of a Roentgen (uR).‘
MILLI-ROENTGEN - One thousandth of a Roentgen (mR).

NODE - A reference point along the stream channel referenced by
distance upstream or downstream from the proposed Canyon Mine
and by drainage area (see map, Figure 1). With respect to each
Node, all upstream runoff from the respective watershed must
pass the identified Node. :

NON-IONIZING RADIATION - Waves or photons of energy which do not
have sufficient energy to cause ionization of matter. Examples
of non-ionizing radiation include ultrasound, radio-
frequencies, microwaves, infrared and visible light.

8.2
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PARTICULATE INCREMENT - Under PSD, the allowable increase of
particulate concentrations in a designated area. For class I
areas this increment is 5 ug/m3 expressed as a 24-hour average,
and 1 ug/m3 as an annual average. :

PARTICULATES - Any material, except water in. uncombined form,
that is or has been airborne, and exists as a liquid of solid
at standard conditions.

PSD - Prevention of Significant Deterioration. A part of the
Clean Air Act Amendments of 1977 (PL95-95) which established
limits to the increases of particulate and sulfur dioxide
concentrations which would be allowed into areas where the air
quality was cleaner than . the national ambient air quality
standards. The intent was to prevent further air quality
degradation of these clean areas.

RADIATION - Radiation is energy traveling in the form of waves,
particles or bundles of energy called photons. Radiation may
be classified as ionizing or non-ionizing.

RADIOACTIVITY - The natural and spontaneous process by which
the unstable atoms of an element emit or radiate the excess
energy of their nuclei as particles or photons and change (or
decay) to atoms of a different element or to a lower energy
form of the original element.

RADON PROGENY - Daughter products from the decay of radon gas
which are also radioactive.

RECURRENCE INTERVAL - The average length of time in years
between events of a given magnitude. This is not to say that
having experienced a-«100-year flood, another flood of an equal
magnitude will not occur again for 100 years. .

ROENTGEN - A unit of radiation exposure. Other wunits of
exposure and dose are rad and rem. Each has a specific
application and use. For simplification the terms are often

considered synonymous.

TSP - Total Suspended Particulates or a11 particles suspended
in the air.

ug/m3- Micrograms (10-6 grams) per cubic meter.

WORKING -~ LEVEL - A standard measure of radon .daughter
concentration in air. It is an expression of potential alpha

enerqgy. One “"working level" (WL) is any combination of radon
daughters per liter of air that will result in the emission of
130,000 MeV of alpha energy in thelr decay through Po-214 (a
radon progeny).
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WORKING LEVEL MONTH - A

standard measurement of cumulative
exposure. A "working level month" (WLM) 1is an exposure

equivalent to working in an atmosphere containing one WL of
radon progeny for 173 hours (sometimes rounded to 170 hours).
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