P.1

OAR Box 1855

Prepped by Keeia Richards

Document Number:

195) V-B-1

Docket Number:

A-83-08

Printed 11/20/2008 10:04:41 AM

Sheet 195 of 223




P.2

United States Dffice of Air Quality EPA-450/5-85-001
Envircnmen tal Protection Planning and Standards April 1985

Agency Research Triangle Park NC 27711

Air S

<EPA Inorganic Arsenic
NESHAPS:
Response to Public
Commentson ,-33-08
Health, Risk o
Assessment,

and Risk

Management




P.3

NOTICE

A
Thisdocumenthas n‘ot been formally released by EPA and should not now be construed to represent Agency

policy. It is being circulated for comment on its technical accuracy and policy implications.
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‘fnis report has been reviewed by the Strategies and Air Standards Division of the Office of Air Quality
Planning and Standards, EPA, and approved for publication. Mention of trade names or commercial products
is not intended to constitute endorsement or recommendation for use. Copies of this report are available
through the Library Services Office (MD-35), U.S. Environmental Protection Agency , Research Triangle

Park, N.C. 27711, or from National Technical Information Services, 5285 Port Royal Road, Springfield,
Virginia 22161.
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LIST OF COMMENTERS ON PROPOSED .
COPPER SMELTER ARSENIC STANDARDS

Docket Item
Number

Commenter and Affiliation?

IV-D-1; IV-D-95; IV-D-677,
IV-F-10

Iv-0-2; IV-0-37; IV-D-90
IV-D-3
IV-D-4

IV-D-5; IY-D-93; IV-0-530,
1y-D-673

I1V-D-6

1Y-0-7

IV-D-8

IV-D-9; IV-F-9

IV-D-10

IV-D-11; IV-D-127, IV-D-677
Iy-D-12

IvV-0-13

IV-D-14

IV-0-15

IV-D-16

Iv-D-17

IV-D-18; IV-D-19; IV-D-59;
IV-D-64, IV-D-222; IV-D-445;
IV-D-602; IV-D-603; IV-D-620,

IV-D-621; IV-D-649; IV-D-691;
Iv-D-702; IV-D-703; IV-0-714;

IVv-0-716; IV-D-787, IV-D-792;

Iv-D-793; IV-F-2P

1-2

Suéan and Robert Adams

Ms. Teresa Doyle
Mr. Hugh Kimball
Ms. Susan Anderson

Ms. Sheri Reder

Mr. Eugene Fujimoto

Ms. Marilyn Muiler

Mr. Créig D. Hilborn

Mr. John T. Konecki

Chris Connery and Mary Scott
Or. Robert E. Sullivan

Mr. Thomas M. Skarshaug et al.
Ms. Virginia Nichols |
Mr. Philip H. Abelson

Ms. Nathallie Fitzgerald

Mr. James J. Mason

Mr. T.C. White
ASARCO, Inc.

Mr. L. W. Lindquist
ASARCO, Inc.
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Docket Item

Number Commenter and Affiliation? .
1v-D-40 Ms. Patricia Ives
1v-0-41 - Ms. Rebecca L. Graves
1v-D-42 Janis and Gregory McElroy

Iv-0-43; 1v-D-114; 1V-D-438
Iv-0-44

IV;D-45

IV-D-46

Iv-0-47

IV-D-48

IV-D-49; IV-D-375

Iv-0-50

Iv-D-51

Iv-D-52

IV-0-53

Iv-D-54

Iv-0-55; IV-D-329; IV-D-687
[v-0-56

Ivy-0-57

1v-0-58; 1v-D-253; IV-D-621;

1V-D-683
1v-D-60
~ Iv-D-61
IY-0-62

IV-D-63,; IV-0-435; 1V-D-721
IV-F-11

1-4

Fred and Sue Campbell

David and Ann Beckwith Boberg
Ms. Susan Konecki

Yernon and Christine Trevellyan
Erica and Michael Meade

Mr. Richard L. Swenscn

Ms. Elaine Taylor

'Mf. Paul J. Braune

Ms. Hymen Diamond

Ms;’Nancy Sosnove

Ms. Terry Patton

Ms. Patricia Bauer

Mr. E. Zahn

Mr. David Burcombe

Mr. Michael Higgins

Mr. Glenn L. Boggs.

Mr. Toby Holmes
Ms. Laurie E. Martin
Mr. and Mrs. Donald R. Jopp

Ms. Irene Blackford







Docket Item

Number Commenter and Affiliationd
IV-D-86 Ms. Mary Lane
Iv-p-87 Mr. William Breitenbach
1Iv-D-88; 1VY-D-109, IV-D-676; Ms. Diane Harris
Iv-F-11
1vY-D-89 Mr. Michael Maskule
IV-0-91 Ms. Harriet Strasberg
IvV-D-92 . Mr..J. Brady
IV-D-94 _ ' Mé.‘Cheryl Owings
IV-D-96 Ms. Deborah J. Mills
Iv-D-97 Mr. G. R. Finden
[V-D-98 Ms. Laura H. Vaughn
IvV-0-99 Ms. Gertrude Quinn
Iv-D-100 : Ms. Mona Brady
Iv-D-101 Ms. Rose Qwens
Iv-0-102 Ms. Carol Howell
IV-0-103, Iv-D-1il Ms. Dana Larson
Iv-D-104, IV-D-677 Ms. Dorothy J. Sivertson
Iy-D-106; IV-D-677 Mr. Scott Sruly
Iv-0-107 Terry Graves
Iv-D-108; IV-D-589 Mr. Percy W. Lewis
IV-D-ilO Ms. Pat Burke Tischler
Iv-D-112 Ms. Sandra Ellis
Iv-0-113 Katharine and Theodore Kowalski
Iv-0-115; Iv-D-429 Ms. Toni Beckman
IY-D-116; IV-0-433 Rev. Merry Kogut

1-6







Docket Item

Number Commenter and Affiliationd

IV-D-140; 0AQPS-79-8/IV-D-6 Mr. J.W. George
Tennessee Chemical Company

IV-D-141, 0AQPS-79-8/1V-D-7 Mr. David C. Roberts
IV-D-142 Mr. Del Langbauer
IV-D-143 Ms. Diane Kay Davis
Iv-D-144; IV-D-719 . Mr. Noel Mclane
IV-D-145 o Mr. Paul F. Munn

City of Toledo
Dept. of Public Utiiities

IV-D-146 Mr. Jeffrey P. Davfs
Iv-D-147 Ms. Johanna H. Mason
IV-D-148; IV-0-667 Mr. Joe Geier

iv-D-149; IV-D-621, _ Mr. Douglas Frost, Ph.D.
0AQPS-79-8/1V-D-2 :

IV-D-150 | Dr. Douglas A. Smith
IV-D-151; QAQPS-79-8/ Walter and Dorothy Pelech
IV-0-10

Iv-D-152 | Ms. Leah Quesenberry
IV-D-153 Mr. Bill Stewart
IV-D-154 Mr. R.J. Kirrage

National Blower & Sheet Metal Company

IV-D-155 Mr. Peter K. Schoening
Chemical Proof Corporation

Iv-D-156 ' Mr. C. W. Bledsoe
Canal Industrial Supply Company

IV-0-157 Mr. Richard B. Barrueto
Carl F. Miller & Company

IV-D-158 Frank and Deborah Jackson

1-8







Docket Item /
Number

Commenter and Affiliationd

IV-D-182
IV-D-183
1V-D-184
IV-D-185
IV-D-186; IV-D-352
IV-D-187
ivy-D-188
IV-D-189
IV-D-190
IV-D-191
IV-D-192
IV-D-193
IV-0-194
IV-D-195
IV-D-196
IV-D-197
IV-D-198
IvV-0-199
IV-D-200
IV-D-201
IV-D-202
IV-D-203
IV -D-204
IvV-D-205

1-10

Mr. A1 Cook

Mr. Eric Zeikel

Mr. Ben R. Petrie

Ms. Mary LaPlant

Mr. Lee R, Carl

Mr. Stanton Neut

Mr. Stephen J. Romanovich
Mr. and Mrs. Dennis F. Xeating
Mr. Glenn E. Enzler

Mr. and Mrs. Richard Rader
Mr. Maurige C. Killenbeck
Mrs. L.G. Tallman

Mr. Warren Mattson

Mr. Marion Beach

Mr. Robert L. Sprague

Mr. R. Andress

Clarence and Lorene Boreil
Mr. D.L. Bean

Mr. Robert D. Hughes

Mr. and Mrs. Roy Nybeck
Mr. John Fuller

Mr. Norman 0. Bond

Mrs. C.W. Koski

Mr. Gérald E. Johnson
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Docket Item
Number

Commenter and Affiliationd

Iv-D-230
Iv-D-231
1y-D-232
Iy-D-233
Iv-D-234
Iv-0-235
Iv-D-236
Iy-p-237
IV-0-238
[V-D-239
IV-D-240

IY-D-241; 0AQPS~-79-8/1V-D-12

Iv-D-242
Iy-3-243
IV-D-244

Ivy-0-245
IV-D-246
IV-D-247
IV-0-248
IV-D-249
Iv-0-250
Iv-Dp-251

1-12

Mrs. Matt Gunovich
Mr. Adam S. Kreisman

Mr. B.K. Arnberg, Jr.

Mr. Alfred N. Johnson
Mr. Henry Cox

Mr. Homer T. Brown
Ross and Mildred Rice
Mr. Joseph M. Stadtler
Mr. Robert F. Syivanus
Mr. Wallace H. Larson

Mr. Aft Alsos
Carl T. Madsen, In;.

Ms. Alice Spears
Ms. Adah Green
Mr. Charles £. Allen

Mr. Robert Z. Primm
Candid Photo Service, Inc.

Ms. Kathleen M. Brainerd
Mr. Raympnd R. Webster
Mr. F. Willard White
Thomas and Rosemary Arnold
Willis and Edith Powers
Mr. & Mrs. Arthur Keug

Ms. Eleanor Schaffer







Docket Item

Commenter and Affiliation?

Number
1V-D-276 E.M. Krisman
1v-D-277 Mr. Jack Stutler
IV-D-278 Erwin and Patricia Myers
IV-D-279 K.S. Hammond
1vy-D-280 Mrs. F.M. Larson
Iv-D-281 Mr. Frank Dlanc
IV-D0-282 Florence Irvin and John Jurovich
Iy-D-284 Mr. William Dearborn
Iy-p-285 Mr. Leon Cunningham
1y-0-286 Mr. Richard Lowery
Electric Motor Service Co.
Iv-D-287 Mr. Fred Young
E. A, Wilcox Co.
Iv-D-288 Mr. Kenneth Sprong
Harbison-Walker Refractories
Iv-D~-289 Mr. C.M. Bevis
Bevis & Assoc., Inc.
Iv-D-290 Mr. Laurence Evby
Pierce County Medical
Iy-D-291 Mr. George Leonhard

IV-D-292; 1V-D-582, IV-D-668

1V-D-293
IV-D-294
1V-D-295
IV-D-296

1-14

Mount Rainier Council
Boy Scouts of America

Mr. Mike Cooney
Mf. Joseph Prinse
Mr. Lee Fedderly
Ms. Marge Kunschak

Mr. John Yipond
Girard Wood Products
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Docket Item

Number Commenter and Affiliation3

1v-D-321 Ms. Ruth Brown
Iy-D-322 Mr. George Austin

Austin Mac, Inc.
I¥-D-323 Mrs. Ivy Blackburn
Iv-D-324 Mrs. Robert Kling
IV-D-325 Malcolm and Laurel Ross
[V-D-326 Mr. Floyd Martin
IV-D-327 Mrs. Elizabeth Pedersen
IV-D-328 Ms. Laure Nichols
1¥-D-330 Mr. John Dyer
[V-D-331 Mr. Kenneth Taylor
Iv-0-332 Mr. and Mrs. Fredrick Young
IV-D-333 Mrs..Robert Guddes
IV-D-334 Charles and Thelma Modie
Iv-D-325 Ms. Mary L. Mullin
IV-0-336 Mr.* John Daly
Iv-0-338 Mr. Arlander Bell
IV-D-339 Mr. Walter Kunschak
IV-D-340 Mr. Donald Angle
Iv-D-341 Pete and June Zaferin
1v-D-342 Mr. Allan Weydahl

Nalco Chemical Co.
Iv-D-343 Ms. Greta Dotson
IV-D-344 Mr. Charles Shaw
[V-D=-345 Mr. Frank Puz

Iv-D-346; 0AQPS-79-8/1IV-D-14

1-16

Ms. Shermaine Celine







Number

Docket Item

Commenter and Affiliationd

Iv-0-371
1V-0-372
IV-D-373
IV-D-374
IV-D-376

Iy-0-377
I¥-0-378
Iy-D-379
[y-D-380

Iv-D-381

[y-0-384
Iv-0-385
[v-D-386

1IV-D-387
Iv-D-388

IV-0-389
Iv-p-390¢
Iv-0-391
IV-0-392
IV-0-393
IV-0-394

Iv-D-382; I[V-D-621

1-18

Mr. Killiam Hanar

Mr. Albert DiLoreto, Sr.

Anne and Grant Whitley

Mr. Louis Burkey

Mr. Gerald Copp

Public Utility District #1
of Chelan County

Ms; Eva Maiovich

S. Behrmén..

Mr. Raymond Wall

Mr. Jim Wilhelmi, Jr.
The Stationers, Inc.

Mr. George Jowell
Mr. Floyd Williams
Mr. Michael Fabb -
Mr. Ken Reaj

Mr. William Cammaraneo, Jr.
Cammarano Bros, Inc.

Mr. M.J. Burgess
Mr. D.S. Skeie

Industrial Mineral Products, Inc.

Mr. P. McDougal

Mr. Yictor Selvig

G.0. Shipley

Robert-and Jan Van de Mark
G.S. and Bernice Tallman

Ms. Mildred Wall
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" Docket Item

Number Commenter and Affiliationd
IV-D-395 Mr. James Jacobsen
IV-D-396 M.C. Teats
IV-D-397 Mrs. June Gilson
IV-D-398 H.C. Bauman
IV-D-399 Mr. Ronald Roman
Iv-D-400 Yirginia and John Weaver
IV-D-401 Mr. Manfred Bell
IV-D=-402 Mr. Edwin Briggs
IV-D-403 Mr. David Griffiths

Cornell, Weinstein & Griffiths

Iv-D-404 Ms. Kathryn Keller

IV-D-405; IV-D-621

IV-D-406
IV-D-407
IV-D-408
IV-D-409
Iv-0-410

IV-0-411
IV-D-412

IV=D-413; IV-D-677
IV-D-414; IV-D-677

IY-D-415
IV-D-416

IV-D-417; IV-F-9

1-19

Mr. Theodore Kennard
B.A. McKenzie & Co,.

A.J. and Emily Charap
Mrs. Edna Carlson

S. Mladervich

Mr. Glenn Roberts

Mr. Frank D. Pupo
Sam's Tire Service

Ms. Carol Yan Ginhoven
Mr. Lloyd Skinner

Ms. Helen Gabel

Mr. Phillip Notermann
Mr. Charles Wie

Mr. Charles W. Qlsen, Jr.

Mr. James Garrison




Docket Item

Commenter and Affiliation?

Number
IV-D-418 Mr. F. Andrew Bartels
1Y-D-419 Mr. Philip Volker
Iy-D-420 Ms. Patricia Howard
IV-D-421 Ms. Marianne Edsen

Iv-D-422; IV-D-584

IV-D-423
[V-D-424
IV-D-425
IvY-D-426
IV-0-427

Iv-D-428
Iv-D-430
I¥-D-431
IV-d-432
Iv-0-434
IV-D-436
I¥-3-437

IV-D-439; IV-D-662; IV-D-676

IV-D-440

IV-D-441; IV-0-664; IV-D-676

IV-D-442
IV-D-443

1-20

Demeliza Costa, et al.
Robert and Elnora Turver
Mrs. Cheryl Curtis

Mr. and Mrs. Harold Féley

Walt and Kathy Hansen

Rev., John Keliner
01d St. Peter's Church

Mr. Robert Burns

Oleta Kerns

Mr. Jon Fayst

Mr. John €1lingsan

M. J. Bunnell

Mr. G. Patrick Healy

Ms. Joan Peterson

Margie and Jeff Goulden
Devitt and Debby Barnett
Or. John.Van Ginhoven

Mrs. Ray Hund

Jeanne Snell and Frank Jackson
Vashon-Maury Island Community .

Council

P.25







P27

[r—
- Docket Item .
Number Commenter and Affiliationd
IV-D-468 Mr. Albert Behar
Pierce County Medical
IV-D-469 Ms. SBeila McCanta
Iv-D-470 _ Mr. Edgar E. King
IV-D-471 Ms. Mary Chouinard
[v-D-472 Rose and Floyd Murphy
IV-D-473 ~_Mr. Russell Johnson
Iv-D-474 Ms. Helen Carnahan
[V-D=-475 Ms. Lucille Olsen
Iv-b-476 | Beatrice and George Petarson
[V-D-477 Mr. and Mrs. Carroll Thompson
IV-D-478 : Ms. Norma'Rozmen
IV-0-479 ' Ms. Marian Ganz
Iv-D-480 Mr. John Gaul
IV-D-481 Ms. Molly LeMay
[v-0-482 Mr. Joseph Petranovich
Iv-0-483 Mr. Rohn Burgess
[V-D-484 Mr. Jack McGuirk
IV-D-486 Mr. John Watson
IV-D-487 Mrs. Georgann Gallagher
Iv-D-488 Ms. Alvinia Hagen
IV-D-489 Mr. C. Mark Smith
Tacoma-Pierce County Economic
Development Board
IV-D-490 Mrs. Virginia Loomis
Iv-D-491 Delmer Pitts
1-22







Docket Item

Number Commenter and Affiliationd

Iv-D-513 Mr. Bailey Nieder
Columbia Energy Co., Inc.

Iv-D-514 Mr. E.T. McGrath

Iv-D-515 Ms. Beveriy M. Migliore
Brown University

Department of Geological Sciences

IV-D-516 Mr. Fred H. Smith
Cochrane Northwest, Inc.

Iv-D-517 Ms. Margaret J. Rowan

IV-D-519 Mr. Robert R. Treanton

[V-0-520; IV-F-3
Iy-p-521
IV-D-522
[v-p-523
IV-D-524; IV-D-554; IV-D-660
[v-0-525
IV-0-526
IV-D-527
IV-D-528
[V-D-529
Iv-D-531
Iv-D-532
IY-D-533
IV-0-534
Iy-D-535

Iy-D-536
1-24

Fick Foundry Co.

Ms. Rayna Holtz

James and Jerry Brandfas
Mr. Jerry Michael Carlson
Mr. Wayne S. Moen

Mr. Richard L. Franklin

Mrs. E. Gerije rortier

Ms. Cheryl Kirkwold

Mf. James 0. Gray

Mr. and Mrs. Al Wegleitner
Ms. Carol A, Krona

John and Doris Achman

Mr. Robert D. Hall

Mr. and Mrs. W.H. Buzzell
Ms. Ruth M. Johnson

Mr. Héward 0. Huggard

Mr. Kenneth Mensching and Family

P.29
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Docket Item

Number Commenter and Affiliationd
IV-D-560 Mr. Kim de Rubertis
IV-D-561 Mr. A.B. Berg.

Industrial Mineral Products, Inc.
IV-D-562 Mr. David A. Pitts
IV-D-563 Mr. Paul E. Miller
IV-D-564 Mr. Duane A. Lindoff
Iy-D-565 Mr. Richard Fundly
IV-D-566 Mr. Roberﬁ M. Helsell

Wright Schuchart, Inc.
Iv-D-567 Mr. R. Eccles .
Iv-D-568 Mr. Stephen F. P011 teq

- Lilyblad Petroleum, Inc.

IV-D-569 Mr. Stan Sable -
Iv-D-570 Ms. Mary Susanj
IVv-D0-571 Ms. Xatherine Spiratos

Brown University
Iv-p-572 Ms. Gretchen C. Gerish

IV-0-573; 0AQPS-79-8/1V-D-17
Iv-0-574

Iv-D-576; IV-D-699

IV-D-578

IY-p-579; IV-F-9

IvV-D-580

Iv-D-581

IV-0-583

1-26

Ms. Mary E. Cosaboom
Ms. Ellen McComb Smith
Mr. A1f G. Anderson
Adm. James S. Russell
Ms. Laurie Lehman

Ms. Jennifer Paine

Dr. Colleen R. Carey
St. Luke's Medical Bldg.

Toshio and Suzanne Akamatsu
St. Joseph Hospital
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Docket Item

Commenter and Affiliationd

IV-D-617; UAQPS-79-8/1V-D-19
IV-D-618
[V-N-61Y

IvV-D-620

[V-D-620; IV-F-2D

IV-D-621

IV-D-623

[V-D-624

Number
[V-D-611 Mr. Ake Nygren
Boliden Metall AR
Sweden
[v-D-612 Mr. Lloyd Dodd
L-M-D Electro-Silver Resource
[V-D-613 Ms. Virginia Mitchell
[V-D-614 Mr. James Tracht
Pennwalt Corporation
[V-D-615 Mr. Marvin Williams
Washington State Labor Council
AFL-CIO
[V-D-616 Mr. Arne Bjornberg

Mr. Rolf Svedberg
Roliden Metall Ab
Sweden

Mr. David F. Zoll
Chemical Manufacturers Assoc.

Mr. Christopher DeMuth
Office of Management % Budget

Mr. James H. Boyd
Newmont Mining Corporation

Mr. R.‘J. Moore, F. C. Schafrick,
and J. C. Martin

Shear & Gardner (for ASARCO)

Dr. Ian T.T. Higgins (for ASARCO)

Mr. M. 0. Varner, C. K. Guptill,
C. R. Counts, and D. E. Holt
ASARCO, Inc.

ASARCO, Inc.
*See footnote at end of this section

Mr. William Mitchell

Mr. William Woolf







P.35

Docket Item
Number

Commenter and Affiliation?

IV-D-640; IV-D-704; O0AQPS-79-8/
1v-D-22; 0AQPS-79-8/1V-D-32

IV-D-641; 0AQPS-79-8/1V-D-23

Iv-D-642; IV-D-750

IV-D-643

Iv-D-644

IY-0-645; IV-D-763; IV-D-770
IY-D-0d46; IV-D-708 and 708a;
Iv-0-712,; IV-0-767

Iv-D-647

Iv-D-650

IV-0-651; IV-D-633

Iy-D-652
I¥-D-654

IV-D-655
IV-D-656
Iv-D-657
[V-0-659
Iv-D-661
IV-0-663

1-30

A. Coy and S. Christiansen
Evans, Kitchel & Jenckes (for
Phelps Dodge)

Mr. Steven Kuhrtz

New Jersey Dept. of Environmental
Protection

Ms. Yvonne Thomas

Ms. Jeanette Wakeman

Ms. Katherine German

Or. Thomas Douglas
Allied Medical £xaminers

Mr. Michael Wright
United Steelworkers of America

Mr. Victor Gawley
Mr. William Evan

Wharton School of Finance
Univers{ty of Pennsylvania

© Mr. James Nolan

Puget Sound Air Pollution Control
Agency

Washington State Department of
Social & Health Services

Mr. Doug Sutherland
Tacoma-Pierce County Board of Health

Mrs. P.A. Aarrestad
Mr. Joseph Shopin
Mr. Warner Matson
Mr. Dwight Kipp

Mr. Douglas Branson

David and Marti Lambert







Docket Item

Commenter and Affiliation?

Number
IV-D-694 Donald and Shirley Ferris
IV-D-696 Ms. Gail Nordstrom
IV-D-697 Mr. Everett Lasher

IV-D-698; IV-D-731; 1V-D-766;
0AQPS-79-8/1V-D-26; 0AQPS-79-8
/IV-D-31; 0AQPS-79-8/1V-D-34

Iv-D-700

Ivy-D-701

[V-D-704a; 0AQPS-79-8/1V-D-28

IV-D-705

IV-0-706

Iv-0-707
Iv-D-739
Iv-0-711

Iv-0-713

Iy-0-715

I¥-p-717; IV-D-722

Iv-D-718

IV-D-720
IV-D-724

1-32

Mr. Robert Abrams
Ms. Mary Lyndon
New York State Department of Law

Sven and Arvi Halstensen
Star Electric

Mr. Jon Hinck
Greenpeace, U.S.A.

Dr. Steven Lamm
Consultants in Epidemiology &
Occupational Health, Inc.

Iskra Johnson

Mr. John Roberts
Engineering Plus, In¢.

Ms. Mérgaret Wolf
Mr. Larry Weakly

Mr. Kurt Blase
Prather, Seeger, Doolittie & Farmer

Mr. Francis Hull

Mr. Phil Nelson
Washington State
Department of Ecology

Mr. James Harris

Ms. Eileen Goldgeier
Brown University

Ms. Lizabeth Brenneman
Mr. William Rodgers, Jr.

University of Washington
School of Law







Docket Item

Number Commenter and Affiliation?
IV-D-744 Ms. Lin Noah
Iv-D-746 Kelly Wheat

IY-D-747; 0AQPS-79-8/1Y-D-24

IV-D-748
IV-D-752
IV-D-753

IV-D-755;

[V-D-758;

0AQPS-79-8/1Y-0-25

IV-D0-758

Iy-D-760; 1V-D-774

IV-D-761

IY-0-762

I¥-D-765

IV-D-768

IV-D-769
Iv-0-771

IV-D-772; 0AQPS-79-8/1V-D-16

Iv-0-775

1-34

Or. Thomas Godar
American Lung Association

Ms. Karen Langbauer
Mr. Daniel Carlson

Ms. Kathleen R. Harkins and
Mr. Vernon W. Harkins

Dr. W. Dale Qverfield
‘Neurology and Neurosurgery Associates
of Taccma, Inc., P.S.

Ms. Penny Perka

Mr. Ni15 Lucander

‘Ms. Mary-Win 0'Brien
United Steelworkers of America

Mr. Richard Dale Smith
Port of Tacoma

Mr. G.D. Schurtz
Kennecott

Ms.
Ms.

Marjorie L. Williams and
Fern Stephan

Mr. Lance Nei tzel

Mr.
Ms.

Jeffrey Morris and
Cheryl Platt

Dr. Philip J. Landrigan
Centers for Disease Control NIGSH
Robert A. Taft Laboratories

Mr. Norman D. Dicks
Member of Congress

P.39
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Commenter and Affiliationd

Number
[Y-F-]1** Public Hearing transcript
Thomas Jefferson Auditorium
Department of Agriculture
Washington, D.C. ’
November 8, 1983
1v-F-2b Mr. Blake Farly

[V-F-3, -4, ~5%*

[V-F-6P

0AQPS-79-8/1V-D-1

0AQPS-79-8/1V-D-4

OAQPS-79-8/1V-0-5

OAQPS-79-8/1V-D-8

0AQPS-79-8/1V-D-27

0OAQPS-79-8/1V-D-29

OAQPS-79-8/1V-0-30

0AQPS-79-8/1V-D-35

0AQPS-79-8/1V-D-36

1-36

Sierra Club

Public Hearing transcripts

Bicentennial Pavillion
Tacoma, Washington
November 2-4, 1983

Mr. Rolf Svedberg
Boliden Metall AR
Sweden

Mr. Thomas J. Koralewski
Libbey-Owens-Ford Company -

Mrs. Robert D. Hartwig

Mr. H. E. Dean
Plains Cotton Growers, Inc.

Mr. Earl W, Sears
National Cotton Council of America

Mr. J. T, Barr
Air Products and Chemicals, Inc.

Dr. Samuel Milham, Jr.
Washington State Department of
Social and Health Services

Dr. lan Higgins
University of Michigan
School of Public Health

Comments Cross Referenced To
Other Dockets

Hunton & Williams for UARG

P.41

]








http://IV-F-4.ll

P.44

Comment :

Some commenters discussed the types of cancer caused by arsenic,
specifically, lung and skin cancer (I1V-D-115, 1V-D-32, 1V-D-106, 1V-D-412,
[V-F-3.4, 1V-F-3.41, 1V-F-3.42, 1V-F-4.9, 1V-F-4.66, 1V-F-4.71, 1V-D-429,

iv-p-137, 1v-D-111, 1V-D-621-16.12, 1V-D-611, 1V-D-622, 1V-D-670, 1V-D-676).

Some individuals felt that arsenic caused lung cancer (IV-D-4, 1V-F-3.6,
[V-F-3.7, IV-F-3.5, IV-F-4.4, 1V-F-4.68 1V-D-141, IV-D-146, IV-F-4.71).
According to one correspondent (IV-D-4), lung cancer is two times as common
near arsenic emitting smelters. Another correspondent (1V-D-141) indicated
that EPA cites the cancer risks of arsenic, but cannot determine how much
it takes to cause lung cancer. Another correspondent (1V-D-146) stated the
odds of getting lung cancer may be slightly above average for smelter
workers.

Comment :

One individual (1V-F-3.73) testified that arsenic in the air would increase
the risk of lung cancer. A second commenter (IV-F-4.62) stated his belief that

arsenic caused an increased level of lung cancer in smelter workers. A
third individual, speaking as a member of a smelter union, expressed the
opinion that exposure to inorganic arsenic posed health risks. "We know
what arsenic has done to too many of our union brothers and sisters in the
Tacoma Smelter and other copper smelters. 1t was the deaths of our members
which provided the conclusive evidence that arsenic causes lung cancer"
(Iv-F-4.4),

Response:
The EPA agrees with the commenters. The present status of inorganic

arsenic as a human and experimental animal carcinogen has been closely
investiyated by agencies such as the National Institutes of Occupational
Safety and Health, scientific organizations such as the National Academy
of Science and the International Agency for Research on Cancer (IARC), and
in a number of individual assessments.

The EPA has estimated the relative carcinogenic potencies of a number
of chemical substances and has ranked arsenic within the first quartile of
52 suspect carcinogens among such other suspect human carcinogens as NDT,
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Response:
While EPA agrees that studies of the lung cancer rates in the vicinity

of Tacoma generally do not show elevated lung cancer rates, the Agency does
not agree that these findings are sufficient to discount the potential cancer
risks from exposure to ambient arsenic. The power of any epidemiological
study in the detection of risk is limited. Particularly for more comnon forins
of cancer such as lunyg cancer, a large increase in observed cancers would be
necessary to distinguish the effect of a specific carcinogen from a

relaitvely high background incidence. The Tacoma data may indicate that

the problem is not “epidemic" in nature, and in this regard are not
inconsistent with EPA's risk estimates.

Comment :
A few comments (IV-D-593, 1V-F-3.72, 1V-D-571, 1V-D-622, 1V-D-630, 1V-D-676)
referred only to skin cancer. One writer (IV-D-593) commented that EPA's own

scientists had acknowledged a relationship between arsenic exposure and

skin cancer but that the Agency ignored this effect because it is curable,

An individual (IV-F-3.72) thought there's a possibility of skin cancer transmitted
to human being through hand-mouth dust contact. However, two commenters

felt that arsenic does not cause skin cancer (1V-D-621-14.4, 1V-D-345).

Two correspondents discussed skin cancer in relation to the smelter emissions,
One correspondent (IV-D-391) wrote that although his family had lived near

the ASARCO Tacoma smelter for a total of over 800 person-years, not one had
ever had skin cancer. Another correspondent (I1V-D-597) stated that two family
mnembers had developed skin cancer, fortunately treatable, at various times

in their lives (1V-D-%97).

Response:
The EPA reviewed case-control studies of populations or individuals ex-

posed to arsenic-contaminated drinking water, and arsenical medicinals.4 Most
of the studies demonstrated a positive association between exposure, either by
ingestion or dermal absorption, and the manifestation of skin cancer. A
study of 40,000 persons in Taiwan exposed to arsenic in the drinking water
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also known that individuals who are deficient in immunoloygical competence
(for genetic or environmental reasons) are particularly susceptible to some '
forms of cancer. It seems, therefore, that even if we were to postulate an
averaye threshold for a particular cancer induced by a particular agent, we
would in practice need a series of thresholds for different individuals. 1t

would be extremely difficult, in practice, to establish a single threshold."®

The EPA agrees with NAS' observations on this subject and, EPA, for this
reason, tends to give less weight to view that a threshold for airborne
arsenic exposure exists below which no possibility of cancer can arise.
Considering the potential for variation in susceptibility, it is unlikely
that practical thresholds could be determined with any degree of certainty.
In addition, the inhalation exposure data base involves healthy male workers
and therefore does not provide adequate information for EPA to assess risk
to subpopulations with potentially higher susceptability.

Comment:

Examples of community members (mostly employed by and/or liviny in the
vicinity of the ASARCO Tacoma smelter who had developed cancer (I1V-D-79,
[v-D-133, 1V-D-139, 1V-D-428, IV-F-4,52, 1V-F-5.18) were provided. Examples were
also ygiven of those, in similar circumstances, who hadn't developed cancer
(Iv-n-30, Iv-p-133, 1v-D-139, 1V-D-277, 1V-D-326, 1V-D172, 1V-D-181, 1V-D-208,
1V-D-210, 1V-D-265, 1V-D-229, 1V-D-383, 1V-D-457, 1V-D-345, 1V-D-306, 1V-D-333,
[v-D-356, 1V-D-359, 1V-D-282, 1V-D-324, 1V-F-4.5, 1V-F-4.21, 1V-F-4.52, 1V-D31,
[V-D-58, 1V-D-134, 481,8343, 1V-D-504, 1V-D-193, 1V-D-179, 1V-D-601, 1V-D-485,
1V-D362, 1V-D-372, 1V-D-270, 1V-F-4.44, 1V-F-4.49, 1V-F-4.58).

Comment : |
Several commenters disagreed with the potential positive correlation
between arsenic and lung cancer (1V-F-4.60, 1V-D-304, 1V-D-316, 1V-D-338,
1v-D257, 1v-D-274, 1V-D-303, 1v-D-312, 1V-D-502, 1V-D-185, 1V-D-196, 1V-D-160,
[v-bD-167, 1Vv-D-168, 1V-D-311, 1V-D-242, 1V-D-494, 1V-D-232, 1V-D-621-14.12,
[V-D-621-16,11, 1V-D-343). One writer (IV-D-4Y4) stated that arsenic emitted
by the smelter has been in the air for over sixty years and research has
shown a below average rate for lunyg cancer in the Tacoma area. Good scientific
work would not ignore past real experience and make life and death predictions
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Comment :

Sorme people disagreed with an association between arsenic and cancer
on other grounds (IV-D-249, 1V-D-187, 1V-D-407, 1V-D-192, [V-D-149, 1V-D-358,
[v-p-275, 1V-F-3.18, 1V-D-45, 1V-F-3.52, IV-F-3.59, 1V-F-5.8, 1V-D-16
(1V-D-772), 1V-D-621-15.6). A chronic disease epidemioloyist (IV-D-45)
maintained that the relationship of dose and cancer risk which supports the
NESHAP may be nothing more than a relationship between age and risk of
cancer. A correspondent (IV-D-149) indicated that many experiments in
animals have shown trivalent inorganic arsenicals incapable of causiny
cancer. Five individuals (IV-D-621-120, 1V-D-621-15.6, 1V-D-621-12.8,
[v-D-621-16,12, 1V-D-621-12.15), commented that arsenic is actually a
nutrient and/or has a protective effect on the human system.

Comment:

Testimony regarding the lack of a positive relationship between arsenic
and cancer was also provided. One individual (IV-F-3.11) noted that while
certain epidemiological studies based on industrial exposures seem to implicate
arsenic as a carcinogen, most community hased studies have not provided con-
firmation and that there is uniform support from the animal literature denying
the carcinogenicity of arsenic. Nancy Frost (1V-F-4.72), in support of her
father, Douglas V. Frost, Ph.D., a nutrition biochemist, submitted a newspaper
article that he wrote in which he described arsenic as an essential nutrient
and not a pollutant. Dr. Frost concluded that "no arsenical had been found
to cause cancer experimentally in animals and the presumed 1ink between
arsenic and cancer in human's was an unproven and untestable association.

Ms. Frost also submitted a paper published by her father entitled "Wnhat
Do Losses in Selenium and Arsenic Bioavailability Signify for Health?" in

which Dr. Frost asserted that, “"there are many more likely causes for the
cancers in humans tor which arsenic is blamed".

Community Health Studies:

Kennecott (IV-D-634) submitted testimony by two epidemiologists stating
that review of the community epidemiology studies referenced in EPA's draft
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health assesément and other such studies shows no support for EPA's state-
ment that excess mortality or morbidity exists for populations 1iving near
arsenic emit#ing sources. One commenter believed that in total, these
studies représent a sufficient population group to have shown such effects
if they exisfed. The commenters reviewed 10) lung cancer mortality studies.
They claimed there were only three with any positive findings, and they
questioned these findings. These 10 studies included the followiny:

1. Blot and Fraumeni, 1975. Lung cancer mortality was shown to be

significantly higher among males and females in 36 U.S. counties with
copper, lead, and zinc smelters and refineries than in the rest of U.S.
counties. The increase, corrected for demographic variables, was 17 percent
for males and 15 percent for females over the years 1950-1969.

2. Lyon, et al. 1977. Using a population based cancer registry,

addresses at diagnosis of lung cancer cases are compafed to malignant
lymphoma controls to assess the possible carcinogenic effect of the Salt
Lake City copper smelter. The distribution of distances from the Smelter
of lung cancer cases and lymphoma controls was similar. ,

3. Rom, et al., 1982, Using the same methodology as Lyon, lung cancer

cases around the E1 Paso, Texas, smelter were shown to have the same distance
distribution:from the smelter as breast and prostate cancer controls.
4. Greaves, et al. 1981, Greaves, using the same methods as Lyon and

Rom, studied the distances of residences at diagnosis or death of lung
cancer cases and controls (prostate, colon and breast cancers) from ten
copper smeltérs and one lead-zinc smelter. The distance distribution of
lung cancer was not significantly different from the distribution of the
control cancérs in any of the areas studied.

5. Pershagen, et al. 1977. Mortality in the region around the Ronnskar

Smelter in nbrthern Sweden was studied. The population residing within 15

km of the smelter was compared to the population residing 200 km away. The

lung cancer mortality in the exposed population (<15 km) was significantly

higher in men than in the comparison population, but not significantly

different in comparison to national rates. When the occupationally exposed
2-9




cases are removed, the lung cancer Standard Mortality Rate (SMR) was reduced
and was no longer statistically significantly different than the comparison
population.

6. Matinoski, et al. 1976. Cancer mortality reported on death

certificates was studied in census tracts in Baltimore around a chemical
plant producing calcium and lead arsenate, arsenic acid, cupric acetoarsenite
(Paris green), and sodium arsenite. An increase in lung cancer was seen in
the census tract containing the plant in the years 1966-1974 in males only.
No increase was seen in an earlier time period (19%8-1962). Residents of
the city who died elsewhere were not ascertained. In the census tract
where the plant was located, the average soil arsenic level was 63 ppm.
Removing plant workers from the high lung cancer census tract did not
eliminate the high male lung cancer mortality rate.

7. Polissar, et al, 1979, Lung cancer mortality by census tract.was

examined around the Tacoma, Washington, copper smelter. Two surrogates for
arsenic exposure were used: (1) distance of the census tract to the smelter,
and (2) concentration of sulfur dioxide over background for each census
tract. There was no excess risk of lung cancer for persons living near the
smelter.

8. Hartley, et al. 1982. Lung cancer mortality in the 35 census

tracts in Tacoma, Washington, was éxamined for the 21 years 1950-1970,
using the death certificate address for assignment to census tract. Lung
cancer mortality was no higher in the census tracts near the smelter than in
those farther away.

-9, Milham, et al. 1982, Class rosters of children enrolled at the
Ruston elementary school (100 yards from the Tacoma, Washington, smelter)

were examined. A cohort of 283 children who were enrolled for three or
more years during the years 1900-1919 was developed. Surviving cohort
members were contacted and death records were obtained for decedent members.
Using life table comparisons, mortality of men in this cohort was shown to
be favorable (more survivors to 1980 than expected). 1t also did not appear
that lung cancer was increased in the male cohort (1 luny cancer death
among 20 for whom death certificates were obtained). Forty percent of the
men in this cohort were employed at the smelter at some time.
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6. Nordstrom, et al. 1978. Frequency of spontaneous abortion and

birthweight distributions in female smelter employees and women who lived
near the smelter were examined. Women working at the smelter had an
increased frequency of spontaneous abortion and low birthweight infants.
Women living near the smelter showed no increase in spontaneous abortions,
but had a tendency to have infants slightly lighter than women who lived at
a distance from the smelter,

The commenter said the Matanoski census track study, showing an

increase in lung cancer near a plant in Baltimore, MD, producing arsenical
'c0mpounds, is probably an aberration. The study found increased lung
cancer rates only in males and only between the years 1966-1974, Increases
were not seen in the years 1958-1962 despite the fact that the smelter had
been operating since about 1900. Furthermore, the commenters claimed that
studies of communities with higher potential arsenic exposure showed no
increase in luny cancer in personé residing near higher arsenic emitting
sources. Three studies they cited to show this were the Pershaygen et al.,
1977 study of the region around the Ronnskar smelter in northern Sweden,
and studies by Polissar, et al., 1979 and Hartly et al., 1982 of census
tracts around the ASARCO-Tacoma copper smelter, The studies of Tacoma
showed no increase in lung cancer. The Pershagen study showed no significant
increase once occupationally-exposed men were removed. The commenters said
that emissions of arsenic are lower from the Baltimore plant than from the
smelters, and that maximal soil arsenic levels near the Baltimore plant are
only 10 percent of those in the Tacoma area. Thus, they said that any
increases in lung cancer mortality should also have been seen at these
plants, and that the Matanoski study results are an aberration.

The commenters noted that a study by Blot and Fraumeni showed increased
lung cancer in males and females for the years 1950-1969 in 36 counties
with lead, copper, zinc smelters and refineries when compared to all U.S.
counties. The commenters said that weak points of the study include the
fact that smelting counties were not separated from refining counties and
no data on arsenic exposure are available. They also stated that since lung
cancer mortality varies by a factor of 2 from state to state, it is more
valid to compare smelting counties with other counties in the same state.
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- age and birth year of the mother
- Parity (number of children born previously) and earlier
pregnancies
- smoking habits
- health status
- social factors (social group membership, occupation, etc.)
The committee reported that these factors have not been adequately considered
and may account for the variation in birthweights between groups. The
committee further reported that population groups chosen in the studies
were not homogeneous in important respects. There was no reporting of an
aye factor or of a factor of previously experienced deliveries in this
study. The committee believed these factors to substantially influence
birth rates and feit them necessary to account for in such a study. Social
factors also were not controlled in the studies. Furthermore, there appeared
to be confusion in the concepts of pregnancy order and parity in the
reporting of the studies, making results difficult to interpret and
unreliable. The committee said that the deficiencies cited in the study
call into question the authors' statistical analysis showing differences
amony the groups.
The committee described Nordstrom's exposure data as vague. Exposure
is described in terms of residence location (areas A through D and parishes
in the Skellefteae area) or employment in a department at the smelter.
Information on environment lacks detail, and there is nothing in the papers
reviewed to indicate that exposures in areas A through D differ from each
other. A recent article does indicate increased urinary arsenic concentrations
in women living in the Skellefteae area and lower concentrations in women
Tiving further from the smelter. For occupationally exposed employees, the
committee found department not to be a fine enough classification to
determine exposure.
Due to the problems discussed above, the committee could not conclude
from the studies that birthweights are lower for women living near the smelter.
Nordstrom's study also reported increased frequency of chromosomal
abnormalities in smelter workers; however, the committee noted that the
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control pop@lation is not described with respect to selection, size, and
aye distribdtion. They believed new analyses would be necessary before
this findind could be supported.

The studies found that children of mothers working at the smelter have
increased malformation frequencies. However, the committee presented data
showing that;the frequency of diagnosing and reporting malformations varies
greatly between different hospitals and clinics. This makes comparison
between time. periods (as Nordstrom's studies have done) suspect. Furthermore,
the committee deemed the population groups studied small and the numbers of
malformation$ small, Such small numbers the committee called unreliable.

The comhittee also noted deficiencies in the original analyses of
spontaneous abortion, and noted that reanalyses of areas around the smelter
have found no significant differences in frequency of spontaneous abortion.

Other cbmmenters (1V-D-640, 1V-D-621-16.10, 1V-F-1.16) referred to the
same study. iThey characterized the study as the only study that alleges
health effects from community exposure. The commenters reported that the
study claims decreases in birthweight and increases in multiple malformation
frequency am#ng offspring of residents near the Ronnskar smelter in Sweden.
The commenters pointed out that this birthweight study had found no difference
for births of parity 1 or parity 2 and that Nordstrom's analysis had yiven
no consideration to known factors affecting birthweight such as smoking
history, maternal age and increased parity, social class, and gestational
age. The commenters felt there were too many difficulties with the study
to accept itg results. They noted that the Swedish National Health Board
expert committee report of 1981 concluded that study design and execution
problems prevbnted these findings from being accepted at face value.

Resgonse?

The EPA has reviewed community mortality and morbidity studies of
areas in the bicinity of smelters emitting arsenic, and arsenic pesticide
manufacturing]p]ants.6 For a number of reasons, these studies are confounding

or inconclusive in demonstrating either a positive or negative association of

lung cancer to community exposure to inorganic arsenic (see pages 7-50-52 in
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the Health Assessment Document). For the most part, these studies did not
ohserve the length of time people lived near smelters, nor did they account
for migration patterns. In addition, arsenic exposure levels correlated
with distance from the emitting source were not determined. Lung cancer
morbidity was derived by inspecting death certificates and comparing rates
of lung cancer morbidity in the community with national, county, or States
rates. Such procedures may undercount lung cancer SMRs within the community
because individuals with lung cancer may move away to receive treatment, or
patients diagnosed as having lung cancer may have died of other causes.
Generally, community studies do lack the statistical power to detect
the increased lung cancer risk to the exposed public and EPA does not
expect such studies to produce positive findings.

In the series of Nordstrom et al. studies, it has been repeatedly
shown that these studies are flawed for a number of reasons. The Health

Assessment Document for Inorganic Arsenic also cautions: "These

studies (Nordstrom's) were not designated specifically to study effects of
arsenic but rather to study the effects, in general, of the smelter work
pollutants on neighboring (proximate) populations, the diverse agents
involved preclude making conclusive statements about the specific effects

of arsenic.” In addition, unbeknownst to the EPA at the time of the HAD
publication, the Swedish National Health Board Expert Committee published a
report in 1981 that questioned almost every finding in the Nordstrom studies.
It is therefore highly questionable whether the Nordstrom studies are
suitahle for making determinations regarding the potential human reproductive
effects caused by arsenic exposure.

Thus, in view of the fact that the community studies did not produce a
clear understanding of risk associated with arsenic exposure near a smelter,
EPA resorted to the best etiological data base in characterizing inorganic
arsenic as a human carcinogen: smelter worker exposure studies. While
various animal studies have not demonstrated arsenic carcinogenicity despite
using different chemical forms, routes of exposure, and different experimental
species, various human epidemiological investigations have showed a consistent
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for these concerns inciudes a well founded appreciation for arsenic as a

lethal agent of historical as well as modern significance.

Comment :

Cases of physical ailments resulting from arsenic exposure were submitted
by community members of the ASARCO smelter (1V-D-571, 1V-D-622, 1V-D-755,
[V-D-758). According to one writer (I1V-D-158), arsenic exposure in high
doses causes increased incidences of chromosomal aberrations and neurological
problems. Another writer (1V-D-593) referred to a statement made by Dr. Karle
Mottet of the University of Washington that arsenic may cause cardiovascular
problems. Another writer (1V-D-273), employed by ASARCO for years, felt
that the only lasting damage that he sustained from the arsenic itself was
a perforated septum.

Comment :

Commenters also discussed physical ailments (IV-F-4.6, 1V-F-3.38,
I1V-F-3.34, IV-F-4.45), One person (I1V-F-3.38) asked about other "less
dramatic" health effects resulting from arsenic exposure including angina
and high blood pressure. Another commenter (IV-F-3.34) noted swelling and
certain described edema, especially of the lower limbs, face and ankles,
and a garlic odor to the breath and body sweat. This may be associated
with nausea, vomiting or diarrhea. There can be depression of the bone
marrow.

Comment :

Another commenter (IV-F-3.11) claimed there is also no reason to conclude,
based on either theoretical or any practical considerations, that ambient
arsenic concentrations from smelters cause or contribute to any other disease
processes.

One individual (IV-F-3.57) stated that ASARCO's emissions cause chromosomal
aberrations and a variety of neurological problems. Another person (IV-F-3.53)
maintained that community residents have unexplained breathing diffitu]ties,
gastrointestinal problems and mysterious allergies which are attributable to
the smelter emissions.
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of arsenic is dependent on the chemical form, Inorganic trivalent arsenic
is more acutely toxic than inorganic pentavalent arsenic. The complex
organic arsenic form is regarded as nontoxic. Acute effects seen after oral
exposure include gastroenteritis, diarrhea, and cardiovascular effects.’
These effects can cause death. The precise lethal dose of inorganic arsenic
is unknown, however, the lethal dose of arsenic trioxide is estimated to
range from 70 to 180 milligrams,

Neurotoxic effects in humans have heen observed following ingestion of
inorganic arsenic. These effects have varied with length and type of
exposure, as well as the pathway of exposure. Neuropathies have been
associated with chronic and acute exposures to high levels of inorganic
arsenic, and have included: peripheral nervous system effects characterized
by numbing or tingling in the hands and feet; neuralgia; peripheral neuritis,
muscular weakness, and memory loss. However, specific dose-response
relationships have not been established, especially to chronic Tow level
airborne arsenic exposure,

Cardiovascular effects of inorganic arsenic exposure have been obhserved.
A study in Taiwan indicated an occurrence of peripheral vasculopathy in a
population exposed to high levels of inorganic arsenic in the drinking
water, characterized by poor circulation resulting in gangrene of the feet,
legs or fingers. In epidemiological studies of smelter workers, peripheral
vascular disease has generally not been observed, although a few smelter
studies have found a significant increase in cardiovascular morta]ity.8
Studies of one copper smelter by Lee and Fraumeni (1969) and Lee-Feldstein
(1983) found a significant increase in cardiovascular mortality in the
workers (SMR=118 and SMR=129, respectively). No relationship to duration
of arsenic exposure was found. Higgins, et al. (1982), reported on the
same smelter workers, and found that cardiovascular mortality increased
- with increasing ceiling arsenic exposure among smokers at 500-4999 ug/m3
(SMR=165). No effect was seen among nonsmokers. However, Lubine, et al.
(1981) did not find an excess of cardiovascular disease in their cohort
study of the same smelter workers (SMR=108). The confounding and conflicting
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The EPA believes that the final inorgénic arsenic standards which permits
some level of residual risk provides an ample margin of safety to protect
public health,

Comment :

Correspondents (I1V-D-76, IV-D-51, 1V-D-32) discussed the potential
adverse health effects associated with the inhalation of arsenic. One
correspondent (1V-D-76) said that the risks from inhalation of (arsenic) in
the air and dust are also substantial and that the primary concern is for
infants, children, and pregnant women. Another correspondent (IV-D-51)
gquestioned to what extent the inhalation of arsenic is lethal, One
correspondent (1V-D-32) expressed concern about the possibility of children
absorbing arsenic by breathing playground dust.

Comment :

Many correspondents submitted comments referring to studies which have
shown high levels of arsenic in the blood, hair and/or urine of children
1iving near the copper smelters (IV-D-112, IV-D-76, 1V-D-9, 1V-D-11, 1V-D-21,
Iv-D-106, [V-D-107, 1V-D-166, 1V-D-422, 1V-D-426, 1V-D-417, 1V-D-164,
1vV-D-90, 1V-D-33, 1V-D-66 1V-D-404, 1V-D-375). One writer (IV-D-166) claimed
claimed that (his) six year old son (had) the highest content of arsenic found
in the urine of all the children tested in the Olympia-Tacoma-Vashon 1sland
area. A second writer (1V-D-164) mentioned that urinary arsenic levels twice
normal were found in 1sland children and referred to an article in a local
paper in which children aged 0-5 months showed the highest arsenic levels.

Comment:

Testimony reyarding arsenic tissue levels in children was also provided
(Iv-F-3.2, 1V-F-3.4, 1V-F-3,15, 1V-F-3.41, 1V-F-3.53, 1V-F-3.57, 1V-F-3.60,
[V-F-3.74, IV-F-4.15, 1V-F-4.49, IV-F-4.60, 1V-F-4.62, IV-F-4.68, 1V-F-5.83,
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EPA must include the historical and continuing accumulation of arsenic. How-

ever, two commenters indicated that arsenic does not accumulate (IV-D-621-15.6,

1v-D-621-16.12).

Response:
Individuals residing in the vicinity of sources of airborne arsenic

exposure, especially high arsenic copper smelters, may be at risk for
increased intake because of the concomitant exposure to arsenic in the air,
and arsenic deposited from the air onto soil and dust. Children may be
more susceptible than adults. A Japanese study of arsenic poisoning of
young children that had consumed arsenic-contaminated infant milk formula
showed a number of indications of central nervous system involvement .9
Follow-up studies showed significant cases of abnormal brain patterns,
masked cognitive deficiencies, severe hearing loss and behavioral problems.

Unfortunately, no specific dose-response curves were developed either
-in the child poisoning studies or in the female smelter worker studies
relating arsenic exposure to the manifestation of an effect. In the latter
study no certainty was expressed that indeed airborne arsenic exposure
caused the observed spontaneous abortion rate. Although indicative of a
positive response to arsenic exposure, no extrapolation of an estimate of
risk can be done with the data base. With respect to risk to children
absorbing arsenic by inhaling playground dust, no inferences of risk can he
made from the arsenic ingestion and poisoning studies of Japanese children,
In addition, the mechanisms of inorganic arsenic deposition onto soil surfaces
from smelter emissions and consequent adsorption onto soil and dust surfaces
are not well understood. Given the extent of knowledge concerning deposition,
transport and surface clearance of inorganic arsenic as it passes from the
air media to soil and dust, EPA cannot accurately assess the cumulative
effects of arsenic exposure nor was EPA able to assess the relative risk of
these noncarcinogenic health responses. However, EPA in its decision making
process is aware of the possible risk to sensitive individuals, and does
consider this in conjunction with results of quantitative risk modeling.
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(Iv-D-110), with no specific reference to arsenic, described a disease in-
volving a breakdown of the immune system which she attrihuted to the daily
bombardmenf of toxic chemicals; she referred to an article which appeared

in the L.A. Times concerning the ASARCO Tacoma smelter emissions. A second
writer (IV-D-105) indicated that smelter workers will have an obvious health
hazard. The populace within several miles will have a less obvious but

real health loss. A third writer (IV-D-83) has been concerned about the
smelter pollution and how it might affect the health of his family for

years.

Response:
Clinical pathology reports of arsenic exposure have reported on the

role of inorganic arsenic as an immunosuppressant in humans. This is
evident in the use of arsenical medicinals in the treatment of steroid-
responding disorders, and as a lymphocytostatic agent. Reports of chronic
consumption of high arsenic contaminated drinking water supports the immuno-
suppressant role of arsenic. Chilean children exposed to the water displayed
histories of chronic cough and bronchitis.10 Other arsenic exposure studies
have observed the occurrence of herpes simplex, and chronic pulmonary
infections and this is evidence of arsenic as an immunosuppressant. There-
fore, it is possible, although not yet clearly defined, that long-term
exposure to airborne arsenic in the vicinity of copper smelters may contri-
bute to disease patterns within the commnity. Further research in this
area is needed to describe a possible association.

2.1.3 Teratogenicity/Reproductive Effects

A number of commenters expressed concern regarding the potential adverse
effects of ASARCO emissions on the fetus (IV-D-4, IV-D-593, IV-D-604, IV-F-3.37,
IV-F-3.41, IV-D-158, IV-F-3.42, IV-F-3,53, IV-F-3.57, IV-F-4.6, IV-F-4.11,
IV-F-4.68, IV-F-5,7, IV-F-5.8). One correspondent (IV-D-593) referred to a
statement made by Dr. Karle Mottet of the University of Washington at a
meeting in Tacoma in which he indicated that arsenic may cause birth defects.
Another correspondent (IV-D-604) questioned whether EPA was concerned about
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to the smelter. However, many female smelter workers were reported to
reside in this area,

However, Nordstrom et al. studies are flawed for a number of reasons.
The Health Assessment Document cautions: "“These studies (Nordstrom's) were not
designed specifically to study effects of arsenic but rather to study the
effects, in general, of the smelter work. While data from these studies
suggest a low-level effect of smelter pollutants on neighboring (proximate)
populations, the diverse agents involved preclude making conclusive statewments
about the specific effects of arsenic." In addition, unbeknownst to
EPA at the time of the HAD publication, the Swedish National Health Board
Expert Committee published a report in 1981 that questioned almost every
finding in the Nordstrom studies. In the Administrator's judgment, the
Nordstrom studies are not suitable for making determinations regarding the
potential human reproductive effects caused by arsenic exposure. Therefore,
it is not possible to relate arsenic exposure to the reproductive effects
observed, The risk assessment methodology employed by EPA focused on the
risk of respiratory cancer. However, EPA, in its overall evaluation of
adverse health effects, will qualitatively regard other indications of
arsenic exposure as well, Two health studies are being undertaken hy the
Washington State Department of Social and Health Services to assess the
potential impact of smelter pollutants, especially arsenic. The study
parameters will include incidences of reduced birth weight, and teratogenic
ef fects (oral cleft) in areas affected by smelter emissions. These
observations will be conmpared to areas remote from smelter emissions to
determine the effects from ASARCO Tacoma smelter pollutants (see page
2-42).

" 2.1.4 Systemic Effects of Arsenic Emissions/Smelter Emissions

Comment:

One writer (IV-D-41) questioned why kidney damage, a “"main effect of
arsenic" exposure, was not being considered. Another writer (IV-D-404)
claimed that both arsenic and cadmium are known to cause kidney failure in
humans. One individual (IV-F-3.37) stated that arsenic accumulates in and
‘is excreted from the kidneys.
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involving chronic exposure to high arsenic contaminated water or arsenical
medicinals. These effects are cirrhosis and hypertension., Other observed
chronic systemic effects are reversible anemia, and reduced hemoglobin
production. Chronic renal effects related to arsenic ingestion or inhalation
are not well characterized. Chilean children exposed to arsenic in drinking
water showed a chronic cough and bronchitic history.

Chronic systemic effects other than cancer of either high level or low
level inhalation exposure to airborne inorganic arsenic from copper smelters
are not well understood or defined. Dose specific responses in the afore-
mentioned studies were not reported. Therefore, a determination of increased
risk of noncancerous systemic effects within the commnity affected by
smelter pollutants cannot be evaluated at this time.

Comment :

Comments were submitted regarding tissue levels of arsenic in other
community members (IV-F-3.67, IV-D-428, IV-D-418, IV-D-428, IV-D-604, IV-F-3.21).
One writer (IV-D-428) maintained:that he and his wife had blood tests which
showed lead and arsenic contamination. Another writer stated that emissions
from the smelter had poisoned the blood of three generations in the town
of Ruston, Washington. One individual (IV-F-3.21) testified that his urine
tested positive for an arsenic contamination level of 20 micrograms per
liter. Arsenic tissue levels in animals was discussed. One correspondent
~(Iv-D-164) indicated that a local butcher had noted that the livers of
slaughtered animals were unusually spotted. One commenter (IV-F-3.37)
referred to a television documentary, "“Green Grow the Profits," in which
arsenic was initially reported in the livers of poultry and later found in
the white meat as well.

Response:
Urinary arsenic levels have been shown to increase when arsenic is

inhaled. Arsenic may also be excreted via hair. The studies cited above
provide additional evidence for EPA's assertion that the population is
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irritant if not handled properly but that it would kill bacteria, and germs.'
Another individual (IV-F-4.60) testified that arsenic in significant or
toxic levels, would produce skin pigmentation of certain areas of the skin,
the neck, eyelids, nipples and arm pits and that the skin may be thickened
in these areas.

d Response:

Although there are no known cases of skin disorders resulting from
arsenic inhalation in man, chronic oral exposure to arsenic induces a
sequence of changes in skin epithelium, proceeding from hyperpigmentation
to hyperkeratosis, characterized as keratin proliferation of a verrucose
nature and leading, in some cases, to late onset skin cancers.13 The u.S.
EPA is presently examining this information, along with information from
other studies, in order to determine whether quantitative does-response
relationships, similar to those seen for skin cancer, can be established
for these precancerous skin lesions. However, health effects other than
lung cancer which could result from chronic low-level exposure to arsenic

have not been sufficiently documented for EPA to quantitatively estimate or
model. This kind of health risk is considered by EPA in a qualitative
manner during the decision-making process.
2.1.6 Potential for Health Effects from the Ingestion of Arsenic Contaminated

Vegetables

Comment:

According to one resident, the King (Seattle) and Pierce (Tacoma) County
Health Departments distributed booklets which warned against the consumption
. of certain vegetables grown in local gardens because of cadmium, arsenic,
and other heavy metals in the soil which had accumulated from smelter effluent
(IV-D-11). Many of the comments attested to this warning from the County
Health Departments (IV-D-9, IV-D-21, IV-D-32, IV-D-49, 1V-D-76, 1V-D-404,
Iv-D-375, IV-D-164, IV-D-292, IV-D-434, 1V-D-428, IV-F-3.51, IV-F-3,53,

- IV-F-3.60, IV-F-4,15). Other individuals, with no specific reference to
this warning, indicated that they would no longer grow and/or consume local
vegetables because of soil contamination (IV-D-21, IV-D,#3, IV-D-605,
Iv-p-38, I1v-p-47, IV-D-71, IV-D-91, IV-D-92, IV-D-100, IV-D-591, IV-D-158,
Iv-b-439, IV-F-3.37, IV-F-3.53, IV-F-4,52, IV-D-82, 1V-D-104). One
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Iv-D-784, IV-D-769, IV-D-699, IV-D-700, 1V-D-705, IV-D-533, IV-D-539, IV-D-613, '

[V-D-623, IV-D-624). One writer (IV-D-135) observed that the vegetation in
the "Point Defiance Park" next to the smelter was unaffected. Another
writer (I1V-D-451) maintained that mixtures of arsenic and flour or cereal
spread on plants as a pesticide had been consumed by humans and livestock
with no i11 effects. Another writer (IV-D-345) indicated that family
members had been eating from their gardens since 1909 and felt that no harm
had come to any of them,

Comment :

One individual (IV-F-3.13) stated that it's quite obvious that any harm-
ful effects would depend on the amount of a given vegetable eaten. Previous
calculations have shown that it would be impossible for anyone to consume
toxic amounts of any vegetable grown in the area.

Resgonse:

The deposition of airborne inorganic arsenic emissions from inorganic
arsenic sources onto the soil surface is of concern to EPA., The EPA is
cooperating with various state agencies in a comprehensive study of smelter
emissions from the ASARCO smelter to determine the routes of exposure
responsible for the elevated urinary arsenic levels found in children
residing near the smelter., Because the Clean Air Act limits the scope of
exposure assessment to hazardous substances in the air, this study is
directed under the authority of Superfund (Comprehensive Environmental
Response, Compensation, and Liability Act, CERCLA). The multimedia approach
will include exposure assessments of inhalation of arsenic in the air or in
resuspended dust; ingestion of arsenic from vegetables, drinking water, and
ingestion of soil by children. These exposure media will be sanmpled
concurrently with urine, and statistical methods will be applied to determine
which expasures have caused the elevated urinary arsenic levels and what
remedial actions may be needed to reduce these exposures. Assessment will
also be made of the potential health problems associated with lead and
cadmium emissions from the smelter (see page 2-42).
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Response:
Section 112 of the Clean Air Act specifically requires the EPA

Administrator to establish standards for hazardous airborne pollutants

which provide an ample margin of safety to protect the public health.
Therefore, consideration of ecological damage to aquatic organisms and other
biota would be secondary to evaluation of direct human health effects under
section 112 of the Clean Air Act. However, general ecological effects are
being investigated under Superfund and other statutes to determine impacts

of arsenic emissions from the smelter. Briefly summarized, these efforts
include: (1) An assessment of the effects on aquatic 1ife of contaminated
discharges into Commencement Bay from the ASARCO smelter and other industries,
and of sediments and water that are known to be contaminated; (2) A determina-
tion of whether or not additional studies are warranted under Superfund to
investigate adverse effects of smelter emissions on other plant and animal
life. These studies may include samples of tissue levels of arsenic in
livestock (see page 2-42).

2.1.8 ASARCO-Tacoma Smelter Emissions/Arsenic Not a Health Hazard

Several people opposed the proposed standard and/or shutdown of the
- ASARCO-Tacoma smelter, claiming that the smelter was not a health hazard
(IV-D-62116.12, IV-D-621-14.9, IV-D-621-5, IV-D-621-6, IV-D-509, IV-V-568,
Iv-p-14, Iv-D-621-14.17, IV-D-621-14,7, 1V-D-621-6,1, IV-D-621-14.2,
[V-0D-525, Iv-D-536, IV-D-621-14.14, IV-D-621-15.2, IV-D-6621-15.6,
[V-D-621-15,9, IV-F-3.15, 1V-D-547, 1V-D-760, 1V-D-695, 1V-D-323, IV-D-337,
[V-N-343). Comments were received from those who had lived near the smelter,
who were emp loyed by the smelter, and who both lived by and worked for the
smelter. Comments were also submitted by those who, although they made no
mention of living near or working for ASARCO-Tacoma, felt that the plant
didn't pose a health hazard.
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Comnment :

Numerous commenters discussed the lack of a health hazard associated
with their past and/or present employment with ASARCO (IV-D-182, IV-D-197,
Iv-p-208, 1vV-D-212, IV-D-218, IV-D-220, IV-D-221, IV-D-166, IV-D-225, IV-D-
226, 1v-D-229, IV-D-159, IV-D-268, I1V-D-223, IV-D-387, IV-D-504, 1V-D-486,
IV-D-490, 1v-D-656, IV-D-506, IV-D-385, IV-D-311, IV-D-289, IV-D-293, 1V-D-299,
[V-F-3.59, IV-F-4.8, IV-F-4,40, IV-F-4,42, IV-F-4,58, 1V-D-285, IV-D-350,
[v-D-512,1v-D-518, 1V-D-522, 1v-D-532, IV -D-347, IV-D-544, 1V-D-547,
[v-D-558, IV-D-562, IV-D-613, IV-D-623, IV-D-636, IV-D-647, IV-D-563). One
correspondent (IV-D-221) submitted that he has been working for the Tacoma
smelter for 24 and a half years, that he carried arsenic every day for 18
years without a mask, and that he is now 75 years old and in the best of
health. Another writer (IV-D-486) commented that during fourteen years of
emp loyment at the Tacoma smelter, he had suffered no ill effects.

In his testimony one retiree (IV-F-4.13) indicated that he had worked at
the plant for 32 years at various jobs and never felt sick throughout his
emp loyment. Another person (IV-F-4.45) employed by ASARCO for 14 years claimed
that "in one week I breathed, inhaled and ingested more arsenic powder than _
local residents would in 50 years and I can say that there have been no ill |
effects to me". Another person (IV-F-5.6) testified that during his approxi-
mately thirty years of employment with ASARCO, he and his coworkers were
exposed to arsenic dust for "hours on end" and that they are all in fairly
good health,

Comment:

Thirty individuals based their opinions of the adverse health effects
caused by the smelter emissions on their experiences while both living near
and working at the plant (IV-D-199, IV-D-249, IV-D-236, IV-D-233, 1V-D-202,
Iv-D-165, 1V-D-397, IV-D-482, 1v-D-473, IV-D-492, IV-D-453, IV-D-379,
Iv-D-348, 1v-D-407, IV-D-306, IV-D-364, 1V-D-335, IV-D-287, IV-D-196,
Iv-D-297, 1V-D-334, IV-F-3.18, IV-F-3.47, IV-F-4,17, IV-F-4,29, IV-F-4.36,
IV-F-4.37, IV-F-4,64, IV-F-5.17, IV-F-5.,19, IV-F-5.5). One correspondent
(Iv-D-407) wrote: "My home has been within 1/2 mile of the smelter for 65
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an increase risk of lung cancer in people residing near smelters.l4

(See the summary of the community studies on page 2-9.) Other studies have

not demonstrated an excess of lung cancer mortality in communities surrounding
smelters (Rom et al. (1982); Lyon et al. (1977); Frost et al. (1983)). Due

to the inherent problems with such studies and the inconsistent findings that
they have produced, the community studies have not produced a clear under-
standing of the nature and magnitude of public risk near arsenic sources.

However, uncertain results and negative observations may not be construed

as an absence of risk to the public in view of the strong epidemiological
association between inorganic arsenic and lung cancer in smelter workers.

The EPA is taking the prudent action of reducing the risk of lung cancer
resulting from chronic community exposure to airborne arsenic emissions from
‘smelters.} The Regulatory Council (an inter-governmental agency cancer policy
work group) has ohserved:

“The failure of an epidemiological study to detect an association
between the occurrence of cancer and exposure to a specific substance
should not be taken to indicate necessarily that the substance is not
carcinogenic.

Because it is unacceptahle to allow exposure to potential
carcinogens to continue until human cancer actually occurs, regulatory
agencies should not wait for epidemiological evidence before taking
action to limit human exposure to chemicals considered to be carcino-
genic."1®

2.1.9 Multiple Chemical Exposure: Synergistic/Additive Effects

Comment:

Several comments were submitted concerning the synergistic/additive
effects of exposure to multiple substances (I1V-D-114, I1V-D-322, CC, IV-F-3.37,
IV-F-3.55, IV-F-4,43, 1V-F-4,50, 1v-D-416, 1v-D-438, 1V-D-35, IV-D-6,
Iv-D-718, 1v-D-719, 1v-D-710, IV-D-427, IV-D-541, IV-D-670, IV-D-57). One
writer stated that due to multiple contaminants from ASARCO-Tacoma smelter,
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single substance studies of health effects are inadequate. Another writer
(IV-D-114) asked to what degree do (arsenic, cadmium, sulfur dioxide, lead,
etc.) interact with each other and with other industrial substances to
create additional toxicity? Another writer felt that "by proposing an
arsenic standard separate from other pollutants coming from the ASARCY
smelter, the problem is divided into many segments. Each of them is less
dangerous than the sum" (IV-D-593). "One person (IV-F-3.7) cited the
conclusions of a study by Lee and Fraumeni and testified: "We know that
the ASARCO smelter emits both the sulfur dioxide and the arsenic trioxide,
which could mean that a synergistic effect is already in place in those for
us who live downwind from the emissions." Another individual (IV-F-4,31)
stated that arsenic probably becomes more toxic when it acts synergistically
with other substances so that the total exposure is greater than the sum of
the individual levels of pollution.

Response:
The EPA realizes there may exist a concomitant risk associated with

exposure to air pollutants from smelters. The Agency believes that con-
sideration of all environmental concerns associated with smelter emissions

is a necessary and important element in the risk management process.
Consequently EPA considered the impact of the proposed standard on emissions
of other pollutants, and the actions being taken under other environmental
statutes to address other environmental impacts of the smelter. The emission
of cadmium, lead, and antimony, for example, present in particulate matter
will also be controlled under the proposed arsenic standard.

The risk associated with S0 exposure have been statistically isolated
from risks associated with arsenic exposure. The data indicate that SO»
exposure does not explain the excess lung cancer rates observed. Also,
indications of excess lung cancers have been found in occupational settings
other than primary copper smelters where concomitant exposure to S02 and
other trace metals would not occur. The arsenic potency estimates (unit
risk estimates) for both types of occdpational settings are approximately
of the same magnitude. These observations lead EPA to believe that excess
lung cancer risks are associated only with arsenic exposure.
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Although the Agency is aware that risk associated with exposure
other than inorganic arsenic inha]atidn may occur, the available data are
mostly inadequate as a basis for the Agency to produce meaningful additional
analyses. However, EPA and other Agencies are conducting or planning to
conduct further studies in and around Tacoma, Washington, to enhance the
available data base and to provide more insight as to the nature of other
routes of exposure and corresponding public risk. Such studies and other
activities are summarized below. These studies should provide useful
information on such impacts for all the smelters, although EPA realizes
that the ASARCO-Tacoma facility was smelting rather unique kinds of feed
material.

(1) Superfund Activities

Elevated levels of arsenic have been found in the hair and urine
of residents living near the ASARCO-Tacoma smelter. Additionally,
concentrations of arsenic are substantially above background in various
environmental media, including soil, air, household dust, and vegetation.
The Superfund law (Comprehensive Environmental Response, Compensation, and
Liability Act, CERCLA) is being used to address this multimedia arsenic
contamination. Superfund will also be used to evaluate potential problems
from cadmium which has been found in elevated levels in garden soil and
vegetables near the smelter.

Unlike most other environmental laws, Superfund can be used to correct
problems resulting from past practices and spanning all environmental
media. BRased in part upon the elevated levels of arsenic in environmental
media and in urine samples of residents near the ASARCO smelter, a segment
of the Commencement Bay area (part of Commencement Bay and adjacent lands)
was designated as a Superfund (National Priority List) site in 1980. This
site is known as the Commencement Bay Near-Shore Tideflats Superfund site,
and includes parts of Tacoma/Ruston/Vashon Island, the Commencement Bay
Tideflats area, and the water adjacent to these areas.
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On May 2, 1983, EPA and the Washington Department of Ecology (WDOE)
signed a Cooperative Agreement making WDOE the lead agency in investigating
this Superfund site (with funds provided by the EPA Superfund program and
matching funds from the State) and in ensuring that needed remedial
actions are taken., This Cooperative Agreement is divided into two tasks,
the Ruston-Vashon Task and the Nearshore-Tideflats Task.

Ruston-Vashon Task-Investigations under this Task are focusing upon the
issues specifically related to the ASARCO smelter. An exposure assessment
study designed by the University of Washington (with assistance from the
Centers for Disease Control, WDOE, the State and local health agencies,

EPA and the Puget Sound Air Pollution Control Agency) began in JaﬁJary of
1985. The purpose of this study is to determine the routes of exposure
responsible for the elevated urinary arsenic levels found in children

living near the smelter. Since these exposure routes may include

inhalation of arsenic in air and in resuspended dust, ingestion of arsenic
from vegetables and drinking water and ingestion of soil and dust by children,
several of these media will be sampled concurrently with urine. Statistical
methods will then be used to determine which exposures are responsibie for
the elevated urinary arsenic levels, providing information on the remedial
actions that may be needed to reduce these exposures.

Peripheral neuropathies (damage to nerves in the periphery of the body,
such as those in the arms or legs) have been found in persons exposed to
high levels of inorganic arsenic. Additionally, laboratory experiments
have shown that high levels of arsenic can affect the synthesis of
hemoglobin in exposed animals, resulting in higher than normal levels of
uroporphyrins in the urine. The investigation conducted by the University
of Washington includes urinary porphyrin analyses and peripheral
neuropathy testing to provide preliminary data on the effects of arsenic
in the smelter commnity.

Work is also being done as part of the Ruston-Vashon Superfund effort
to assess the potential exposures resulting from cadmium emissions from
the smelter. Cadmium levels above background have been found in the soil
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and vegetation near the ASARCO smelter, prompting the local health agencies

to suggest that the growth of certain vegetables (e.g., leafy) be discontinued.

Existing data on cadmium levels in garden soil and vegetables are now being
reviewed, and additional data will be collected, if necessary, to assess
what health problems, if any, may result from the levels of cadmium now in
the soil.

Several commenters expressed concern that ASARCO was damaging plant and
animal life in the vicinity of the smelter. No studies have been done on
the effects of these emissions, except for the pollutant sulfur dioxide
(SO2). The SO plant studies done show sharp contrasts in opinion and
reflect conditions existing approximately ten years ago. However, analyses
of livestock tissue for levels of arsenic and other metals are being
considered under the Ruston/Vashon Superfund Task.

Nearshore-Tideflats Task--Contamination of aquatic life in Commencement
Bay and the possible effects of this contamination on consumers of seafood
have been investigated in previous studies by NOAA (National Oceanic
and Atmospheric Administration), Tacoma-Pierce County Health Department ‘
(TPCHD) and EPA. A NOAA report issued in 1980 reported the presence of
tumors in fish caught in Commencement Bay and higher than background
metals levels in limited areas (e.g., near ASARCO and other industries).

As a follow-up to this study, EPA analyzed additional samples of aquatic
life from the Bay in 1982, Using these data, the TPCHD concluded that
there did not appear to be short-term or long-term health risk from
consumption of fish caught in the Bay (except in Hylebos Waterway). TPCHD
recommended, however, that more data be developed for c6ntaminants in fish
at the Point Defiance dock (near ASARCO) as well as at other areas in the
Bay.

These additional data are being collected as a part of the Superfund
investigations under the Nearshore-Tideflats Task of the EPA/WDOE
Cooperative Agreement. Under this Task, WDOE is analyzing the levels of
contaminants in Commencement Bay sediment and aquatic life and is
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investigating the sources of pollution that are responsible for these
contaminants. The effects of these contaminants on aquatic life and the
risk to consumers of eating seafood from the Ray are also being assessed.
In response to the initial results of this Superfund study, the TPCHD has
modified their previous advisory. They now recommend that individuals not
consume bottom fish or crab caught from the Commencement Bay Waterways and
limit consumption of fish and crabs caught in other areas of the bay. Upon
completion of the Superfund investigations, remedial actions will be designed
to control the discharge of contaminants to the Bay or remove existing
contaminants of concern (e.g., by removal of sediment).

(2) MNon-Superfund Activities

Health Related--Two health related studies being conducted by the
Washington State Department of Social and Health Services (DSHS) to assess
potential impacts from smelter emissions are nearing completion. In these
studies, the incidences of reduced birth weight and oral cleft (a birth
defect that is easily detected) were compiled in areas near the smelter
and in control areas where exposures to smelter emissions are minimal.

The incidences in the two areas will then be compared in an attempt to
assess the smelter effects.

Dr. Tom Burbacher of the University of Washington is determining the
levels of arsenic in stillbirths and in newborns who have died soon after
birth. Samples of placenta from women living close to the smelter may
also be analyzed if funding is available. These studies will provide
information on the levels of arsenic in these various tissues and of the
potential for arsenic to be transferred to the fetus during development.

Lead Emissions - The Clean Air Act directs the Administrator to estahlish
air quality criteria and to propose and promulgate primary and secondary
National Ambient Air Quality Standards'(NAAQS) for air pollutants emitted
from numerous and diverse sources that may reasonably be anticipated to
endanger public health or welfare. Primary sténdards are to be set at a level
which, in the judgment of the Administrator is required to protect public
health with an adequate margin of safety. Secondary standards must specify
a level of air quality which, in the judgment of the Administrator and
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based on the air gquality criteria, is required to protect public welfare
from any known or anticipated adverse effects. In 1978, EPA established

the primary and secondary standards for lead at a level of 1.5 micrograms
per cubic meter (maximum arithmetic mean) averaged over a calendar quarter.
The control programs to meet the NAAQS are embodied in the State implemen-
tation plans (SIPs) which are developed by the State and local air agencies.
Lead is one of six pollutants for which the Agency has developed a NAAQS.

The SIP that WDOE developed for lead in Washington has recently been
approved by EPA, Existing monitoring results suggested that the area
around the ASARCO smelter was meeting the NAAQS. However, to verify these
monitoring results PSAPCA and Region 10 EPA utilized smelter lead emissions
data in a dispersion model to estimate the expected maximum ambient lead
concentrations around the smelter., The results of this modeling showed
that lead emissions from the smelter would not violate the NAAQS even at
full operating capacity if ASARCO installed the controls required to reduce
the emissions of other pollutants.

In 1972, Dr. Sam Milham of DSHS studied the levels of lead in blood
and of blood enzymes expected to be affected by lead in children living
near the ASARCO smelter. These studies showed values within normal
Timits for these children. However, to ensure that excessive lead exposure
is not occurring in children in the Tacoma area as a result of previous
emissions of lead from ASARCO or other environmental sources of lead,
additional testing may be done in the future by the state or Tlocal health
agencies.

Water/Solid Waste--Prior to ASARCO's decision to close its copper
smelter WDOE was reviewing ASARCO's NPDES permit (National Pollutant
Discharge Elimination System Permit) to determine what limits should be
included in this permit to control the discharge of arsenic and other
potentially hazardous pollutants into Commencement Bay. Final modifications
to this permit will be made after copper smelting has stopped and the
environmental impacts from remaining activities (e.g. the arsenic plant)
can be assessed. WDOE will require ASARCO to determine which sources
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of pollution have led to the environmental damage in the Bay off-shore of
ASARCO. Pollution resulting from run-off of contaminated water from the
smelting facility and from movement of pollutants through groundwater on
site are both being investigated and may need to be contfol]ed.

Prior to the closure announcement several actions were also being
taken by WDOE and PSAPCA to deal with the environmental problems that may
result from the use and disposal of ASARCO slag. The potential for
emissions of arsenic into air and water at the smelter during the slag
cooling process is no longer an issue because of closure. Since slag
will no longer be produced, concerns regarding its use as sand-blasting
material have also decreased, However, ASARCO as well as several log
sort yards in the area have used ASARCO slag as fill material in the
past. Because mobilization of the metals from slag into the Bay area
from these fill areas is occurring, more extensive studies are heing done
and WDOE will be working with ASARCO and the owners of these yards to
develop remedial actions (e.g. diversion of storm-water from the yards)
that can mitigate this mobilization.

Honey Bees--Preliminary results from research done by Dr. Jerry
Bromenshenk in 1983 on honey bees in the Puget Sound area show elevated
levels of arsenic and cadmium in bees in the ASARCO smelter area.
Analysis of these data suggests that at least for arsenic, and possibly
cadmium, the source of this bee contamination may be current or past
emissions from the ASARCO smelter. Dr. Bromenshenk's brood survival
results as well as reports from beekeepers in the smelter area suggest
that honey bee survival may be affected by these contaminants, although
these data must be further substantiated. Dr. Bromenshenk collected
additional data in Puget Sound_during 1984 using EPA research money. The
results of his study should be available by the summer of 1985,

2.2 RISK ASSESSMENT

2.2.1 Evidence for the Existence of a Threshold For Arsenic
Several commenters criticized the model used by EPA in the development
of the risk assessment. Criticism focused on the use of a linear non-threshold
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model. In addition flaws were pointed out in the epidemiology studies used
by EPA in the development of the unit risk estimate.

Comment:

Several commenters (IV-D-621-14.15, I1V-D-621-14.17, 1V-D-621-16.12,
Iv-3-621-14,7, IV-F-3.3, IV-F-3.6, IV-F-3.9, IV-F-3.11, IV-F-3.15, IV-F-5.11,
IV-F-1.3, IV-F-3.39, IV-F-3.52, IV-D-294, IV-D-611) stated that a threshold
for arsenic existed below which exposure to arsenic did not pose a risk to
human health or that the risk was not substantial.

Comment:

One commenter (IV-F-3.3) said that even though EPA has taken the point of
view that there is no acceptable amount based on the continuation of the
line from the data that's available back down to zero exposure, that there
probably is a threshold.

Comment :

Other commenters (IV-F-1.6, IV-F-3,15, IV-F-5,11) addressed a specific
level at which the threshold exists and cited the study by Higgins as
evidence. One commenter (IV-D-611) cited findings of no excess lung cancer
mortality among smelter workers in a Swedish plant at levels above 200
ug/m3 as support for the findings of Higgins Anaconda study. Another
commenter (IV-F-1,6) stated that there is no evidence of increased risk to
people who have exposures below 500 ug/m3 based on studies of smelter
workers.

Comment :

Others (IV-D-754, IV-D-708, IV-D-617, IV-D-747, IV-D-427, IV-D-530,
[V-D-580, 1V-D-673) commented that there is no threshold for arsenic and
generally supported the no threshold presumption regarding dose-response
relationship for human exposure to arsenic.
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Comment :

A commenter (IV-F-3.11) stated that theoretical predictions suggest that
if arsenic is a carcinogen, then it acts at some epigenetic site and that

it is now widely considered that epigenetic carcinogens probably do have a
threshold. No evidence was cited.

Comment :

Another commenter stated that arsenic is not a genotoxic substance in
in-vitro tests and it has not been shown to be carcinogenic in animals
despite numerous attempts. Therefore, there is no basis in fact for the
application of a linear non-threshold model. Other commenters (IV-D-621-
14.11, IV-D-16) also remarked that arsenic does not act on DNA.

Response: The Non-Threshold Hypothesis

In evaluating the public health hazards associated with exposure to
inorganic arsenic, EPA has maintained that in the absence of sound scientific
evidence to the contrary, such substances must be considered to pose some ‘
finite risk of cancer at any exposure level above zero. Support for the
non-threshold hypothesis for carcinogenic substances is derived from sound
scientific judgment. For the most part substantiation of the non-threshold
hypothesis can be found in policy set forth by the Occupational Health and
Safety Administration (OSHA),16 the Consumer Product Safety Commission
(CPSC), the Food and Drug Administration (FDA), the Food Safety and
Quality Service, the President's Regulatory Council,17 and the National
Academy of Science.l8

Epidemiological data support a strong association between chronic
exposure to airborne arsenic and lung cancer in humans. In the absence of
clear evidence to the contrary, EPA has assumed that if a carcinogenic
response occurs at dose levels or exposure levels in a study, then responses
at all lower doses will occur at a rate that can be determined by an
appropriate extrapolation model.

Some commenters have challenged this position by asserting that certain
studies have demonstrated no carcinogenic effect below a certain level.
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The threshold argument contends that there exist doses of carcinogens that
are so low that they will not cause cancer when human populations are
exposed. _

It remains EPA's belief, however, that not enough is known about the
true mechanisms of initiating carcinoma in human cells and, at present,
such mechanisms can only be postulated. Unlike most clastogenic agents,
arsenic does not appear to directly damage DNA. However, arsenic does seem
to have a genetic effect through some interference with DNA synthesis.
Nordenson et al.l? and Crossen0 have observed that arsenic induces chromo-
somal aberrations and sister chromatid exchange (SCE) only when it is
present during DNA replication. In addition, arsenic has been known to be
a sulfhydryl reagent, and as such it can exhibit a number of thiol-dependent
enzyme systems.21

Therefore another possible mechanism of carcinogenesis for arsenic is
the inhibition of DNA repair enzymes. Another possible mechanism for the
action of arsenic is that it may replace phosphorus within the backbone of
DNA. This may be one reason arsenic is clastogenic. At present there is no
single, well founded explanation describing how arsenic breaks chromosomes
or induces SCE. Given this evidence of interference with DNA synthesis,
especially chromosomal abberrations, SCE, and inhibition of ONA repair
systems, it is not realistic to presume a level of arsenic in the environment
that will have a zero effect on the exposed population. Genetic diversity
and individual differences in the body's capability to defend itself against
the metabolic intrusion of foreign substances greatly discounts the likeli-
hood of a level of exposure of a carcinogen that will not result in an adverse
health effect. The most extensive information on carcinogenesis is with
ionizing radiation, and certain conparisons can be made with respect to some
experimental evidence in animal bio-assays implicating thresholds in some
animal tissues, but for the most part thresholds have not been established
for most tissues.

The National Research Council of the National Academy of Sciences has
noted:

“If an effect can be caused by a single hit, a single molecule,

or a single unit of expoéure, then the effect in question cannot
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have a threshold in the dose-response relationship, no matter how
unlikely it is that the single hit or event will produce the
effect (cancer). Mutations in prokaryotic and eukaryotic cells
can be caused by a single cluster of ion pairs which were produced
by a single beam of ionizing radiation. We would expect that
mutations can be caused by a single molecule or perhaps group of
molecules in proximity to the DNA. The necessary conclusion from
this result is that the dose-response relationship for radiation
and chemical mutagenesis cannot have a threshold and must be
linear, at least at low doses."Z2

Occupational exposure studies have demonstrated a strong association
between chronic exposure to airborne inorganic arsenic and lung cancer.23
Over 10000 smelter workers have been retrospectively studied spanning the
latency period of carcinogenesis. The results are that 11 of the 12
published epidemiological reports of smelter workers in the U.S., Sweden
and Japan have shown a 2-fold to 12-fold increase in lung cancer mortality
above the expected rate. The increase in lung cancer mortality is evident
even when exposure to other pollutants in the workplace was accounted for,
i.e., cigarette smoke, sulfur dioxide.

Commenters have contended that because mutagenesis has not been clearly
established, and carcinogenesis has not been clearly demonstrated in animal
 studies despite varying doses and varying animal species, the assertion of
a direct acting mechanism of arsenic is unfounded. These commenters go on
to suggest an epigenetic mechanism, or possible promoting effect of inorganic
arsenic. They offer such evidence as substantiation for a level of exposure
in the commnity that could be tolerated, ahd that would not result in
cancer. The evidence, however, of smelter worker studies showing a positive
carcinogenic association to inorganic arsenic transcends the lack of animal
evidence. The Regulatory Council considers properly conducted epidemiologic
studies that show a statistically significant association between human
exposure to a substance and increased risk to cancer as good presunptive
~ evidence that the substance is carcinogenic.24 Known carcinogens are those
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substances associated with cancer in humans. Because the present state of °
scientific awareness on the mechanisms of cancer are largely theoretical,
and are the subject of ongoing research, it is appropriaté and prudent that
EPA not accept the argument of the existence of a threshold for human
exposure to inorganic arsenic until sound evidence in support of thresholds
for chemical carcinogens is presented. The NAS has further elaborated:

“The human population in the United States - the population we
are trying to protect - is a large, diverse, and genetically
heterogeneous group exposed to a variety of toxic agents. Genetic
variability to carcinogenesis is well-documented, and it is also
known that individuals who are deficient in immunological competence
(for genetic or environmental reasons) are particularly susceptible to
some forms of cancer. It seems, therefore, that even if we were to
postulate an average threshold for a particular cancer induced by a
particular agent, we would in practice need a series of thresholds for
different individuals. It would be difficult, in practice, to establish
a single threshold.

We (National Academy of Science) conclude from these arguments
that, despite all the complexities of chemical carcinogenesis,
thresholds in the dose-response relationships do not appear to exist
for direct-acting carcinogens. If they do exist, they are unlikely to
be detected and hence, impossible to use. This means that there can
be no totally “safe" exposure to a particular carcinogen, nor can the
term "margin of safety" have any meaning. Any dose of a carcinogen
must be considered to be associated with a risk, even if that risk is
vanishingly small; estimates must be made of that risk,"25

2.2.2 The Linear, Non-Theshold Dose/Response Model
Comments were generally critical of the use by EPA's Carcinogen Assess-
ment Group (CAG) of a linear, non-fhresho]d model to derive an arsenic unit
risk factor. These commenters (IV-F-3.12, IV-F-3.15, Iv-D-189, IV-D-711,
Iv-D-568, IV-D-640, IV-D-625, IV-D-621-7.1, IV-D-621-15,2, IV-F-1.6, IV-D-617,
IV-D-618, 0AQPS 79-8, IV-D-27) viewed the model as extremely conservative and
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"deliberately designed to lead to a rough upper limit of risk that could be
considerably Tower". Another commenter (IV-D-621-7.1) claimed that a zero
intercept linear absolute model may be an unsatisfactofy representation of
the relationship between exposure and disease.

Comment : :
Other commenters approved of EPA's method of deriving unit risk estimates
using the linear non-threshold model. One commenter (IV-D-708) noted that
use of a model which overestimates risk is consistent with public health
policy although the unit risk estimate is likely to be upperbound.

Response:
While EPA agrees that the linear, non-threshold model is conservative

in nature and would tend to provide a plausible upper bound to the risk

range, the Agency does not believe that the assumptions upon which it is

based or that the results of its use are unreasonable. The dose response

model with linearity at low dose was adopted for low dose extrapolation by

EPA because at the time of its introduction,

it had the best, albeit limited, scientific basis of any current mathematical
extrapolation mode1.26  The EPA described this basis most recently in a Federal
Register notice announcing the availability of Water Quality Criteria
Documents: 47

"There is really no scientific basis for any mathematical
extrapolation model which relates carcinogen exposure to cancer risks
at the extremely low levels of concentration that must be delt with in
evaluating the environmental hazards. For practical reasons, such low
levels of risk cannot be measured directly either using animal experi-
ments or epidemiologic studies. We must, therefore, depend on our
current understanding of the mechanisms of carcinogenesis for guidance
as to which risk model to use. At the present time, the dominant view
of the carcinogenic process involves the concept that most agents
which cause cancer also cause irreversible damage to DNA. This position
is reflected by the fact that a very large proportion of agents which
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cause cancer are also mutagenic. There is reason to expect that the
quantal type of biological response that is characteristic of mutagenesis
is associated with a linear non-threshold dose-response relationship.
Indeed, there is substantial evidence from mitagenesis studies with both
jonizing radiation and with a wide variety of chemicals that this type of
dose-response model is the appropriate one to use. This is particularly
true at the lower end of the dose-response curve; at higher doses, there
can be upward curvature, probably reflecting the effects of multistage
processes on the mutagenic response. The linear non-threshold dose-
response relationship is also consistent with the relatively few

ep idemiological studies of cancer responses to specific agents that
contain enough information to make the evaluation possible (e.g.,
radiation-induced leukemia, breast and thyroid cancer, skin cancer
induced by aflatoxin in the diet). There is also some evidence from
animal experiments that is consistent with the linear non-threshold
hypothesis (e.g., liver tumors induced in mice by 2-acetylaminofluorene
in the large scale EDgp study at the National Center for Toxicological
Research, and initiation stage of the two-stage carcinogenesis model in
the rat liver and mouse skin)."

2.3 EPIDEMIOLOGIC STUDIES

2.3.1 Critique of Epidemiologic Studies

Several commenters (about 10) focused on flaws present in the
ep ideminloyical studies chosen by EPA for the determination of the unit
risk estimate for lung cancer due to airborne exposure to arsenic. The
comments generally focused on the studies by Lee-Feldstein (1983), Higgins,
(1982), Enterline and Marsh (1982) and Brown and Chu (1983). An overview
of the major criticisms is presented separately for each study.

Critisims of the Lee-Feldstein Study
Comments (IV-D-711, 1V-D-640, IV-F-3.15, IV-F-1.6) were received which
questioned the use of data from the 1983 Lee-Feldstein follow-up of Anaconda

smelter workers. One commenter stated that the data show poor fit for any
combination of data or models chosen. The EPA was criticized for incorporating
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. only medium and light exposures from this study in order to fit the linear

no threshold model. Comments also claim that Lee-Feldstein did not use an
appropriate exposure classification so that exposure groups overlapped
resulting in the likelihood that someone with an exposure of 1000 ug/m3

could be in the heavy, medium or light exposure group. One commenter (IV-D-703)

stated that the lack of fit of the Lee-Fieldstein data is due to the method
of characterizing exposure rather than any inherent deviation from linearity.

Response:
The Lee-Feldstein Study (1983) has a number of features which support

its use in making quantitative risk estimates of lung cancer from exposure

to airborne arsenic.28 It was a large study involving a relatively large
number of respiratory cancer deaths. Eight thousand forty-seven male smelter
workers were observed for mortality rates from 1938 through 1977 for a

total of 192,476 person years of follow-up observations. Altogether 3550
deaths were observed of which 302 deaths were caused by lung cancer.

Expected numher of cancer deaths were calculated on an age-adjusted basis
using the comhined mortality of the white male population of Idaho, Wyoming
and Montana. Workers were categorized according to length of employment as
well as the level of exposure to airborne arsenic. These two factors were
correlated with lung cancer mortality. Exposure to arsenic was estimated
from 702 samples collected at 56 sampling locations at the smelter during

the years 1943 - 1958, These exposures were categorized as heavy, medium and
light, and were average levels of airborne arsenic of 11.27, 0.58, and 0.27
mg/m3 respectively. Follow-up was conducted of workers who had been

exposed for 15 years or more. Analysis of the data by EPA shows that the
risk for the high-exposure category with an exposure duration greater than

25 years does not agree with the risks for the other groups.29 Therefore,
EPA decided to use Tow and medium exposure groups to estimate risk.

Criticisms of Higgins Study

The findings of the Higgins study of Anaconda smelter workers was cited
by some commenters as providing evidence for the existence of a threshold
for lung cancer. One commenter (IV-F-3.15) pointed to the Higgins data to
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criticize EPA's assumption that the same linear relationship of risk to
exposure level is found at all levels and that there may not be levels of
exposure where the risk increases more rapidly than at other exposure

levels. Higgins data demonstrate little or no risk change between the lower
two exposure groups and a doubling of risk between the upper two exposure
groups. Strength is also given to this study due to the proper classifica-
tion of exposure categories as opposed to the methodology used by Lee-Feldstein
(IV-F-3.15, 1V-F-1.6). The EPA's fit of Higgins data is questioned although an
adequate fit from both the absolute and relative risk models is demonstrated.
The criticism focuses on the point that analysis by ceiling exposure indicates
heterogeneity of data and because Higgins used an unequal sanp ling technique,
the heavy group dominates the analysis and thus the unit risk calculated

from these data only applies to high or very high exposure groups (IV-D-711,
IV-D-640). '

With regard to the slight deficit in lung cancer mortality for persons
whose “"ceiling” arsenic was below 500 ug/m3, another commenter (IV-D-708)
stated that the data with respect to low ceiling doses do not approach
statistical significance. Other criticisms include the fact that Higgins
only used 20 percent of the available cohort, problems with estimations of
exposure and the hypothesis that lung cancer risk is dependent on the
highest 30-day dose rather than cumulative exposure.

Response:
Higgins et al. studied 1800 workers at the Anaconda Smelter.30 The cohort

consisted of workers classified in Lee-Feldstein study as heavily exposed,
and a random sample of 20% of employees classified as having received medium
and light exposures to arsenic. This cohort was 22% of Anaconda workers.
Higgins et al. examined industrial hygiene records during 1943-1965 and
calculated average air concentrations of arsenic for 18 smelter departments.
For 17 other departments with no available measurements, arsenic air levels
were estimated or inferred by analogy to known measurements. Based on
duration of employment within each department, workers were assigned a time
weighted average (TWA) arsenic category, and a ceiling arsenic category.
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TWA values were calculated as a function of length of time a worker spent

in a given department, and the average arsenic concentration in that depart-
ment. Ceiling level was defined as the highest arsenic level a worker was
exposed to for a period of 30 days or more. In addition, workers were
assigned by cumulative arsenic exposure which was calculated as the product
of the average arsenic concentration for each department during 1943 - 1965
times the length of employment in that department; the individual's depart-
ment exposures were summed over his entire work history. Thus cumulative
exposure was an estimation of total dose of arsenic a worker received over

a lifetime. Higgins et al. grouped TWA and ceiling exposure data into four
exposure categories; low (<100 pg/m3), medium (100-499 pg/m3), high (500-4999
ug/m3), and very high (>5000 ug/m3). Cumulative exposure data was categorized
as low, medium, high, and very high with values of 500, 500-2000, 2000-1200,
and greater than 12000 ug/m3 - years, respectively. The study showed that
exposure to airborne inorganic arsenic was strongly related to increased risk
of respiratory cancer mortality. Under the TWA exposure classification
system a gradient response was observed, with SMRs ranging from 138 in the
Tow category to 704 in the very high exposure category. Observed increases
in lung cancer mortality were statistically significant except in the low
exposure category. Ceiling level exposures showed mortality increases to

he significant only in the high or very high categories, but a dose-response
was observed. SMRs were 129 and 116 in the low and medium categories,
respectively. Increases in lung cancer mortality were observed to be
significant for cumulative exposure groups above 2000 ug/m3 years with
lifetime ceilings above 500 ug/m3.

Commenters take the findings of no significant increase in lung cancer
mortality at ceiling exposure less than 500 ug/m3 as evidence of a threshold
for arsenic exposure. This hypothesis would represent a mechanism of
carcinogenesis suggesting a tolerable dose of arsenic exposure, or a
no-observed-effect-level. The power of Higgins et al. study to detect
increased lung cancer risk in low exposure levels considerably weakens this
hypothesis. The Occupational Safety and Health Administration (OSHA)
recently analyzed the ability of the Higgins et al. study to detect a 1.5 fold
increase in risk of lung cancer mortality to workers exposed to 150 ug/m3
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of arsenic for 15 years.31 The statistical power of Higgins et al. to detect
a 1.5 fold lung cancer risk for ceiling exposure categories of less than

100 ug/m3 and 100-500 ug/m3 exposure level showed a power estimate of only
37%. The study had less than 37% chance of detecting a true 50% excess
cancer risk. OSHA estimated the power of the study to detect increased

Tung cancer risk in the TWA exposure category of less than 100 ug/m3 to be
only 31%. OSHA concluded that:

"Most epidemiologic investigators, when initiating a study,
attemt to choose a study cohort of sufficient size to have at least
80% power to detect a true difference in the variable of interest.
Therefore, the statistical power of Higgins et al., all of which are
less than 40%, are much lower than desirable.... Given the low statis-
tical power of the study by Higgins and colleagues to detect increased
respiratory cancer risk among workers in the low and medium exposure
categories, and given the dose-response gradients observed in their
study, it is appropriate to consider excesses of respiratory cancers
as evidence of potential risk, even if such excesses are not
statistically significant. Hence, the respiratory cancer SMRs of 138,
129, and 116 in the lTow TWA exposure category, low ceiling category,
and medium ceiling category respectively should not be disregarded."32

Therefore, in view of the low statistical power of the Higgins et
al. study to detect excess lung cancer mortality in Yow TWA and ceiling
exposure categories, and because the mechanism of thresholds for carcinogenic
agents is currently not supported with good scientific evidence, EPA cannot
accept the argument that Higgins et al. proves the existence of an exposure
to arsenic that will not result in an adverse health effect.

Criticisms of the Enterline and Marsh 1982
Use of the study by Enterline and Marsh was criticized for two basic
reasons. First, commenters (IV-F-1.6, IV-D-625.5, IV-F-3.15) noted that

neither duration of exposure nor time since first exposure contributed

strongly to respiratory cancer excess. The excess also held for workers
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with short exposure and with short latent periods as well. In other words,
exess relative risk of Tacoma smelter workers hased on urinary arsenic

levels appeared to be independent of cumulative risk. The EPA was criticized
for correlating urine arsenic levels into air arsenic levels resulting in

an inadequate fit of the data (IV-F-1.6, IV-D-711, IV-D-640). A second
criticism was based on the methodology EPA used in fitting the data. One
commenter (IV-D-711) made the claim that when a "y" intercept was allowed,
the relative risk model had an excellent fit.

Response: :
Enterline and Marsh studied a cohort of 2802 men employed at the

ASARCO smelter for a year or more from 1960-1964,33  Their mortality experience
was observed through 1976. During the study period, 104 deaths from lung
cancer were recorded. Respiratory cancer mortality was significantly
increased compared to U.S. males and Washington State males (SMR = 198.1
and 189.4, respectively). |

To investigate dose-response, the data wére assembled by dividing the
total person years of observation into 5 groups based on cumulative arsenic
exposure (0-lag), and based on cumulative arsenic exposure up to 10 years
prior to the year of observation (10-year lag). Arsenic exposure was
estimated on the basis of representative average urinary arsenic levels for
workers in a given smelter work area. The assumption was there exists a
good correlation between airborne arsenic concentrations and urinary arsenic
levels. Enterline converted urinary levels to estimated airborne levels
using a conversion factor of 0.304, Thus, a urinary level of 100 pg/1 of
arsenic was roughly equivalent to 30.4 ug/m3 of arsenic in the air. In
response to the specific comment in EPA's use of this conversion data in
risk analysis, it must be noted that the derivation of airborne arsenic
concentrations from urinary levels was the protocol of the Enterline and
Marsh cohort study. The Occupational Safety and Health Administration
(OSHA) recently reviewed this protocol in establishing rules governing
workplace exposure to inorganic arsenic and found that,"a urinary arsenic
level is a biological indicator of arsenic exposure that would reflect
protection provided by respiratory use."34 Furthermore, OSHA stated that,
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“Because the men studied by Pinto et al. (Enterline) were

asked not to eat seafood, which would be the major source of
urindary arsenic in the absence of air exposure, Pinto et al's
(Enterline's) assumption of zero urinary arsenic from zero air
arsenic exposure appears reasonable. Therefore, OSHA considers
Pinto et al's (Enterline's) correlation coefficient to be the best
available measure of the relationship between urinary arsenic

and airborne arsenic and it has been used by a number of
scientists."39

Cumulative exposure categories, expressed as micrograms of arsenic per
liter years (ug As/l-years) were: <500; 500-1500; 1500-3000; 3000-5000; and
> 7000, SMRs for lung cancer ranged from 155 to 246 in these categories.
There appeared to be no increase in SMRs with increasing dose. For workers
with less than 10 years of exposure, SMRs were highest one to two decades
after the date of hire (suggesting a short latency period). Likewise, for
workers employed 10-19 years, the SMR was highest 20-29 years after the
date of hire. These observations seem to suggest that short exposures have
a disproportionally greater effect than long exposures, and that effects of
early exposure tend to diminish with time,

However, reanalysis of the data by Enterline and Marsh in which
observations were restricted to retired workers over age 65 showed a clearer
dose-response gradient. When lung cancer mortality was analyzed by latency
from initial exposure and duration of employment, SMRs were significantly
in excess during the first 10-19 years after cessation of exposure. When
lung cancer mortality was examined by duration of employment and by average
exposure, SMRs increased both with increasing duration and increasing
average exposure.36 Enterline and Marsh concluded from this that both
duration of exposure and intensity of exposure contributed to respiratory
cancer mortality.37

The EPA considers the Enterline and Marsh study amenable to quantitative
estimation of risk to exposure of airborn arsenic. The study involved the
entire cohort of workers at the ASARCO-Tacoma smelter., Individual exposure
histories were estimated, and the exposure estimates based on a 10 year lag
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probably yield a more realistic dose-response than those that do not utilize
a lag. Analysis of absolute risk by group submitted before OSHA hearings
found that cumulative exposure data and 10 year lag data produced a strong
linear trend of increasing risk with increasing cumulative dose,38 Thus,
the data presented are not inconsistent with the linear non-threshold

model.

2.3.2 Negative Studies .

Many comments (IV-F-1.1, IV-F-1.3, IV-F-3.2, IV-F-4.60, OAQPS 79-8,
Iv-D-27, IV-F-4.62, 1V-F-4.38, IV-F-4.,14, IV-F-3.11, IV-F-3.12, IV-F-3.6,
[V-F-1.14, IV-D-773, 1V-D-652, 1V-F-4.4) were received regarding the absence
of health effects, particularly an increase in mortality due to lung cancer,
within the Tacoma comminity. One commenter (IV-D-621-5) provided the full
text of epidemiology statistics which demonstrate that there is no actual

support that there is increased lung cancer in communities near smelters.
Several studies were cited which demonstrated no increased risk of lung
cancer in residents residing near copper smelters. These included Polissar
et al. (1979), Hartley et al. (1982), Milham 1982, Frost (1983). Another
commenter (IV-D-710) cited problems with these studies such as small sample
sizes, lack of correction for confounding variables and flawed methodologies
as reasons for the inability to detect an increased risk of lung cancer in
the community.

Comment :

A number of commenters (IV-F-3.11, IV-D-609, IV-D-708, IV-F-4,43,
IV-D-710) questioned the extrapolation from occupational studies to determine
risks in the community. Concerns were based on the uncertainty inherent in
such extrapolations in the development of unit risk and the possibility
that such risks could be higher because of such uncertainties.

Comment:
Criticism focused on the use of occupational studies where exposures
were much higher than ambient levels found in the community (IV-D-695,
2-61

P.3




P4

Iv-D-627, IV-F-3.11, IV-F-4,43, 1V-D-621-15.7, IV-F-3.12, IV-F-3.57, IV-F-3.6,
IV-F-3.15, 1V-F-4,60, 1V-D-621-15.9) A claim was made that the statistical
data base used by EPA is weak and inadequate for determining carcinogenic

risk from low level arsenic exposure (IV-D-71, IV-D-640),

Response:

It is not unreasonable to estimate risk of respiratory cancer from
chronic airborne arsenic exposure bhased on observations derived from
statistically valid occupational exposure studies. A causal association
between exposure to a chemical agent and the manifestation of cancer in
humans in the context of prolonged worker exposure to that agent is a valid
and sound epidemiologic method of assuming the agent is carcinogenic in
humans. Once this has been established, as in the case of inorganic arsenic,
then exposure factors, and dose-response gradients documented in occupational
studies become a good basis of estimating risk in the general population.

A 3-fold to 11-fold increase in risk of respiratory cancer has been observed
in over ten epidemiologic studies of smelter workers exposed to airborne
arsenic.39 This strong association relating human exposure to lung cancer

has prompted the International Agency for Research and Cancer, the World
Health Organization Arsenic Working Group, the Chemical Manufacturers
Association, the Occupational Health Safety Administration,40 and the National
Toxicology Program to identify inorganic arsenic as a human carcinogen.41 Four
epidemiologic studies demonstrated a good dose-response relationship and
provided a good basis for risk assessment; they were: Brown and Chu

(1983); Lee-Feldstein (1983); Higgins et al. (1982) and Enterline and Marsh
(1982).

Dose-response curves from these studies were used to estimate unit
risk of exposure to lug/m3 of airborne arsenic. The linear non-threshold
approach in estimating risk to lung cancer was employed by EPA, because,
as the Office of Technology Assessment of the U.S. Congress has pointed

“Such linear models are conservative in that, if they err,
they overestimate the amount of disease to be expected. All govern-
ment agencies that use extrapolation employ linear models for predicting
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tancer incidence. Other models project risks that decrease more rapidly
' than dose, and they are advanced as alternatives to the linear model.

The choice of a model is important because, if an acceptable Tlevel of

risk were decided on, almost any other model would allow higher exposures

than do linear models."4

Commenters have raised the issue of the appropriateness of extrapolating
from medium and high exposure levels discerned in occupational studies to
low level community exposure. Despite methodological differences between
smelter studies used by EPA to generate dose-response gradients, the studies
found a dose-response relationship in which increasing exposure to airborne
arsenic was correlated with increasing lung cancer risk. The World Health
Organization recently stated that,

"The use of the linear non-threshold model is recommended for
extrapolation of risks from relatively high dose levels, where cancer
responses can be measured, to relatively low doses, which are of
concern in environmental protection where such risks are too small to
be measured directly either through animal or human epidemiological
studies. The linear non-threshold model has been generally accepted
amongst regulatory bodies in the USA for chemical carcinogens and for
jonizing radiation on an international basis. The linear non-threshold
philosophy was accepted by a Task Group on Air Pollution and Cancer in
Stockholm in 1977. The scientific justification for use of a linear
non-threshold extrapolation model stems from several sources: the
similarity between carcinogenesis and mutagenesis as processes which
both have DNA as target molecules, the strong evidence of the
linearity of dose-response relationships for mitagenesis, the evidence
for the linearity of:the DNA binding of chemical carcinogens in the
liver and skin, the evidence for the linearity in the dose-response
relationship in the initiation stage of the mouse 2-stage turmorigenesis
model, and the rough consistency with the linearity of the dose-response
relationships for several epidemiological studies; for example, aflatoxin
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and liver cancer, leukemia and radiation. This rationale for the
linear non-threshold dose-response model is strongest for the genotoxic

carcinogens." 43

2.3.3 Criticism of Model-Unit Risk Estimate

Comment:

Commenters (IV-F-3.,12, IV-F-3.15, IV-D-711, IV-D-640, IV-D-621-7.1)
gquestioned the fit of the data in the models claiming that in most cases the

fit is not adequate. Criticism focused on the Lee-Feldstein data which show

no fit when the relative risk model is used and poor fit when the absolute

risk model is used. One commenter (IV-D-621-7.1) criticized the use of

p-value to assess "goodness of fit" stating that this method is not satisfactory
because the value depends on the magnitude of discrepancies between observed

and expected and the size of the study. The same commenter stated that the

lack of fit as assessed by EPA's approach may arise from misclassification

of exposure, incomplete follow-up or misclassification of disease resulting

in errors in the data. Based on this approach, the commenter feels EPA

should exclude the Lee-Feldstein data.

Comment :

One commenter (IV-F-1.6) said that the Lee-Feldstein data should not be
used in the estimation of unit risk because the data do not fit the
linear non-threshold model and only fit it inadequately when the heavy
exposure group is removed from analysis. The Brown-Chu analysis of the same
data should not be used either because it uses out of date data and analyzes
only workers employed past age 55,

Comment :
One commenter agreed with EPA's unit risk estimate based on the linear
absolute analysis of Higgins in preference to the relative risk analysis
but claims tht EPA's value of 4.90 x 10-3 may be an error in calculation and
that the value is actually 2.67 x 103, The same commenter claims that the
analysis provided by EPA supports at best only 2 estimates of unit risk:
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1.25 x 10-3 from Brown and Chu and 4,90 x 10-3 from Higgins resulting in a
geometric mean of 2.47 x 10-3 or 1.83 x 10-3 if the correct value using
Higgins is used.

Comment:

One person (IV-F-1.6) commented that EPA's most recent health assessment
uses the absolute risk, analyzing a method that underaccounts for the age
related incidence of lung cancer.

Comment:

One commenter (IV-F-3.45) voiced concern over the unit risk estimates.
He questioned why absolute risk shows a dose-response relationship while
relative risk does not. He offered the explanation that the groups were
exposed many years ago and therefore are older. Thus workers with highest
levels of exposure are expected to have an increased incidence of lung
cancer merely because of age and this could explain the linear relationship
between absolute risk and exposure.

Comment:

One commenter (IV-D-609) stated that use of the linear model, which is
based on an extrapolation from occupational studies that have their own
uncertainties leads to uncertainties in unit risk. Another commenter
(OAQPS 79-8/1V-D-27) felt that the Agency has failed to be clear and explicit
in its description of both the unit risk estimate and the exposure estimate
methodologies and should have explained that both are designed to overstate
the probable actual value.

Response:
The data from the various epidemiological studies used for the purpose

of deriving a unit risk estimate were statistically analyzed to assess the

appropriate fit of the data with both absolute and relative risk models.

In every case a linear model fitted the data better than the corresponding

quadratic model, In most cases, the fits of the quadratic model could be

rejected at the 0.01 level, with the exception of the two smallest data
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sets (Higgins et al. absolute risk, and Ott et al.). In Higgins et al. the
fit was very marginal (p=0.017). However, for each data set a linear model
provided an adequate fit. In every case, the absolute-risk linear model
fitted the data better than the relative risk model. The p-values for the
“its of the absolute risk models ranged from 0.025 to 0.75.

The unit risk is defined as the lifetime cancer risk occurring in a
hypothetical population in which all individuals are exposed to an average
arsenic concentration of 1 ug/m3 throughout a 70 year lifetime. A comuted
unit risk for each of the studies was used when the chi-square goodness-of-fit
p-value was greater than 0.01., The unit risks derived from linear models
ranged from 0.0013 to 0.0136. The unit risk derived from the linear absolute-
risk models are considered to be the most reliable, because although derived
from 5 different sets of data from 4 independent investigations of smelter
workers, involving 2 distinct smelter worker cohorts, these estimates were
quite consistent, ranging from 0.0013 to 0.0076. To establish a single
unit risk estimate for arsenic, first a geometric mean of the data sets
within distinct exposed populations was obtained, and then a final estimate
was made based on taking a geometric mean of those values. The final
estimate is 4.29 x 1073,

Admittedly there are uncertainties in the unit risk process. Estimates
were made from epidemiological studies in which exposures to arsenic occurred
only after employment age was reached. It was assumed in deriving risk
estimates through either the relative or absolute risk models that the
increase in age-specific mortality rates of lung cancer was a function only
of cumulative exposures. The models did not consider how the exposures
accumulated. Thus, even though this assumption results in an adequate
description of the data, it may be in error when applied to exposures that
" began early in life. In addition, risk assessment is always constrained by
the fact that it depends on original data as reported and analyzed by the
investigator who's primary objectives were to examine the incidence of
disease and not to determine quantitative risk.
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' Comment: '

A number of commenters (IV-F-4,4, IV-F-3.11, IV-F-1.6, IV-F-3.,57,
IV-F-4,60, 1V-F-4,62, IV-F-1.3) addressed the use of epidemiological studies
in risk assessment and their power to detect an increase in cancer incidence
above background levels. One commenter (IV-F-4,4) stated that it is not
possible using the scientific methods available today to detect 1 or 2
additional cancers over the background rate of cancer that exists in every
commnity with or without a copper smelter.

Comment:

One individual (IV-D-621-14.3) stated that given the fact that migration
hinders epidemiology studies, it is unlikely that it will be possible to
detect risks of 1 or 2 percent.

Comment:

One person (IV-F-4,1) said that we don't have the capacity to detect small
risks from the smelter at this time. The risk would have to be quite large
in order to really detect it in a population the size of Tacoma over a short
period of years.

Comment:

One commenter (IV-F-1.6) stated that epidemiologic study techniques are
too imprecise to measure small increases in death rates from lung cancer.
Because of the large number of people needed to measure a slightly increased
cancer rate, it may not be possible to definitely answer the question of
risk from lower levels of airborne arsenic.

Comment:

Other commenters (IV-D-741, IV-D-621-14.11, IV-D-621-14.8) felt that
additional information is needed about the health effects of arsenic and
the carcinogenic mechanism of arsenic.
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Response: .
The EPA agrees with commenters with regard to the difficulty of

detecting an increase cancer incidence within the commnity. Increased
health risk to residents of the Tacoma area cannot be measured directly.
While epidemiological studies have revealed an association between
occupational exposure to ambient arsenic, such associations may not be
measurable in the general public because of the presence of many confounding
factors. These include the public's greater diversity and mobility, lack
of consolidated medical records, lack of historical exposure data over each
individual's lifetime, public exposure to many carcinogens hesides arsenic,
and the long latency period of cancer. Irrefutable proof that arsenic
causes cancer in the commnity would require at least 95 percent certainty
about the scientific facts. . Since 95 percent certainty is unobtainable for
most conceivable cases of low level exposure to carcinogens due to the size
of the population or length of time necessary to follow a smaller population,
this requirement would preclude the promulgation of environmental standards.
Such an approach would not be in consistent with the language or the spirit
of section 112,

In the evaluation of inorganic arsenic emissions under section 112,
EPA has followed a policy in which the nature and relative magnitude of
health hazards are the primary consideration. Regulatory decisions must
be made on the basis of the best information available since perfect data
can never be obtained. In this case EPA has evaluated the potential detri-
mental effects to human health caused by pollutant exposure based on the
best scientific information currently available. For arsenic this represents
epidemiologic studies of individuals occupationally exposed to levels of

arsenic higher than are present in ambient air.

Comment:

The CEOH report submitted by several commenters (IV-D-634, IV-D-704,
IV-D711, 1V-D-640) thought that the variable "D" used in EPA's equations
(presented in the draft Health Assessment Document) was more accurately
described as incremental exposure exposure above ambient levels rather than
~ exposure as measured in an environmental setting. The general population
is exposed to some background level of arsenic. The same commenters said
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that EPA had provided no estimate of uncertainty in the unit risk estimates
nor had EPA characterized its degree of conservatism,

Response:
The commenters have raised a valid point and their reasoning on this matter

reflects understanding of the Agency's exposure and risk assessment. Since
arsenic is a naturally-occuring element in the earth's crust, it is no surprise
that EPA has detected some arsenic at almost all arsenic monitoring sites.
Therefore, each individual probably inhales some arsenic every year over his
entire life. So, strictly speaking, the dose of exposure that is used in the
linear nonthreshold model would be that incremental exposure above the national
average ambient levels. Since the national average is quite small in relation
to the concentrations predicted around many of the sources of concern, this
correction is not meaningful (see Chapter 3 of the Health Assessment Document).
Indirectly, EPA had provided some measure of uncertainty in the unit
risk by displaying the range of values that were calculated for the human
studies with reasonable exposure/risk data. As the Health Assessment Document
indicates, the values ranged from 0.0013 to 0.0136 per microgram per cubic
meter of air. The unit risk estimate of 0.00429 was a single point "best
estimate” for the exposure/risk relationship at occupational levels of
exposure. However, the Agency has no way to quantify the uncertainty of
app lying this same relationship at ambient levels. There are no studies
that are sensitive enough to detect the predicted excesses in lung cancer
in the community. Based on experience with other pollutant data, the Agency
believes that the linear, nonthreshold model produces plausible upperbound
estimates of public risk (given that the exposure is accurately known), but
how much of an upperbound estimate is not known.

Comment :

CEOH (1v-D-634, IV-D-704, IV-D-711, IV-D-640) provided an alternative analysis
for deriving a unit risk estimate. Their estimates of unit risk from the
Enterline and Marsh data were 4,49 x 10-3 for zero-lag data and 4.5 x 10-3 for
a ten year lag. These estimates represent a reduction of 34 percent to 40
percent over the unit risk calculated by EPA. The commenters used EPA's
equation, but with an intercept term (bg):

2-69




P.12

0 = E5 + PYR; (bg + b1D4)

where: 0; = number of lung cancer deaths predicted by the model for the
ith exposure group,
Ei = number of expected deaths based on U.S. white male mortality
rates
PYRj = person-years of observation in the ith group, taken from
Table 5-33 of the June 1983 draft Health Document
by, b1 = constants (the intercept and slope, respectively)
Dj = cumulative exposure to arsenic in Mg/liter-yrs

They claimed an improved fit over EPA's model using this model (x2 = 0,57,
p>0.60). Next, they performed a similar analysis on the data from the

Brown and Chu and the Higgins et. al. data, and in a fashion similar to

EPA's analysis, calculated the geometric mean of the individual unit risk
estimates. In another report, CEOH derived what they termed worst-case risk
estimates by fitting linear absolute and relative risk models with intercepts
to the five data sets used by EPA. The commenter's worst case estimate
derived in this manner was 2.67 x 10-3,

Response:
The commenters desired to account for the possibility that smelter workers

were at a higher than normal lung cancer risk group, and EPA, by not accounting
for this possibility, has overstated the unit risk estimate. If the commenters
supposition was true, then one would detect greater than expected lung

cancer incidence rates in the very low exposure groups of smelter workers.

The Agency considered this possibility since the Lee-Feldstein and the
Enterline and Marsh data appear to support the commenter's hypothesis. However,
the Agency did not modify their analysis as suggested. There was not a
consistent observation of increased lung cancer in the low exposure groups
in all the studies. As a number of other commenters pointed out to the
Agency, the Higgins et. al. data indicated a less than expected lung cancer
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rate for the low exposure group {not statistically significant) . There
was no consistent observation of this increased cancer risk at low exposure
from study to study. The EPA had other reasons for not modifying its
analysis. As already discussed in the earlier sections of this chapter,
the Agency believes that there are credible scientific theories for adopting
the linear nonthreshold model. Upon reviewing its previous analysis with
the commenters concept in mind (Figures 7-2 thru 7-9 in the health assessment
document), the Agency noted that the absolute linear nonthreshold model
mathematically described the data within the confidence limits of each risk
value for the low exposure groups. Thus, EPA's linear model is adequately
describing the data in this region of exposure.

Finally, EPA believes that the two approaches are producing approximately
the same results. The commenter's estimate falls within the range of unit
risk estimates that the Agency had calculated from study to study (0.0013
to 0.,0136 per microgram per cubic meter of air) and so does not significantly
change the Agency's perception of arsenic's carcinogenic potency.
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3. LISTING OF ARSENIC

Comment:

Some commenters (IV-D-641, IV-D-622, IV-F-4.67, IV-D-708a, IV-D-741,
IV-D-747) expressed support for EPA's decision to 1ist arsenic as a hazardous
air pollutant under section 112 of the Clean Air Act. However, another
(IV-F-3.11/1V-D-62115.6), questioned EPA's listing of arsenic as a hazardous
air pollutant, saying that this listing was based on determinations that
“there is a high probability that inorganic arsenic is carcinogenic to
humans" but that evidence to support this hypothesis is not unequivocal.

One commenter (IV-D-710) said that to remove arsenic from the list of
hazardous pollutants, EPA would have to show that it "clearly" is not
hazardous under section 112 of the Clean Air Act. The commenter said
that it cannot be shown that arsenic is safe to breathe at ambient levels.
He judged that there is substantial evidence that arsenic is a carcinogen,
and that as such it must be regarded as posing a cancer hazard at all
dose levels. Thus, the commenter reasoned arsenic must remain on the
list. Assertions that the risk is "small" or "acceptable" does not
provide a legally supportable basis for removing a substance from the
hazardous pollutant list.

Response:
Under section 122 of the Clean Air Act, EPA was specially directed

to list arsenic as a hazardous air pollutant if the Administrator determined
that emissions "into the ambient air will cause or contribute to air

emissions which may reasonably be anticipated to endanger public health."”

Upon review of the available data, the Administrator listed inorganic

arsenic as a hazardous air pollutant under section 112. The Adminstrator's
decision to list was based on EPA findings that "“there is a high probability
that inorganic arsenic is carcinogenic to humans and that there is significant
public exposure to inorganic arsenic." Evidence for this is summarized in

the Federal Register (44 FR 37886, June 5, 1980, 48 FR 33113, July 20,

1983) and EPA's Health Assessment Document for Arsenic (EPA-600/8-83-021F).
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The data and documents supporting the listing are filed under Docket
Number OAQPS-79-8 and are available for public inspection and copying at
EPA's Central Docket section in Washington, D.C.

The Administrator stated at the time of proposal, and many commenters
agreed, that there are uncertainties in the health data base and that a
significant public health risk in the general community has not been
absolutely proven. But, neither the language of the Act nor prudent
public health protection policy requires absolute proof of health risks
before the Agency -invokes its authority to act under section 112.

When the decision to propose inorganic standards was made, the
Administrator was aware, via an updated draft document entitled "Health
Assessment Document for Inorganic Arsenic" (EPA-600/8-83-021) of issues
and the data subsequently presented by the dissenting commenters and was
considered when the Agency proposed the inorganic arsenic standards. On
balance, however, this draft document presented a strong case for inorganic
arsenic being a human carcinogen. In November, 1983, the Science Advisory
Board, an advisory group of nationally prominent scientists from outside
EPA, concurred with the report's conclusion that the weight of evidence
places inorganic arsenic in a group of pollutants that are characterized

as ‘"carcinogenic to humans." This conclusion is based on two general
observations. First, associations between cancer and inorganic arsenic
exposure have been demonstrated in occupational groups, such as in copper
smelters, pesticide manufacturing and agricultural work, and in non-occupa-
tional populations using arsenical drugs or consuming arsenic-contaminated
drinking water and/or food. Second, the results from several independent
human studies have consistently demonstrated the same study findings,

high relative risks, and specificity of tumor sites (skin and lungs).

The EPA has now published these conclusions in the final health document
(EPA-600/8-83-021F).

Others have made similar findings regarding inorganic arsenic's
carcinogenicity. Widely-respected scientific groups such as the National
Cancer Institute and the National Academy of Sciences have concluded there
is substantial evidence that inorganic arsenic is carcinogenic to humans
and the International Agency for Research on Cancer (IARC) has stated there
is sufficient evidence that inorganic arsenic is carcinogenic to humans.
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In'addition, the Occupational Safety and Health Administration, also recently
reviewed the substantial body of evidence and concluded that inorganic arsenic
"is clearly a human carcinogen" (45 FR 19584);

After a substance is listed as a hazardous air pollutant, section 112 of
the Act requires the Administrator to subject the listing decision to public
review during the proposal of the hazardous emission standards for that
pollutant and to continue with the promulgation of standards unless the
Administrator finds, on the basis of information presented by commenters,
“that such pollutant is clearly not a hazardous air pollutant" (section
112 (b)(1)(B)). Thus, in the July 20, 1983 proposal, the Agency specifically
réquested comments on the listing decision and the Administrator's findings.
After reviewing all the public comments and considering the available
human health data, the Administrator has affirmed his judgment that
inorganic arsenic is a probable human carcinogen and is appropriately
listed as a hazardous air pollutant under section 112,

Comment:
One commenter (IV-D-625) requested that EPA identify specific inorganic
arsenic compounds as hazardous rather than just grouping them all in the

categnry of "inorganic arsenic." The commenter felt that a further breakdown
was appropriate since not all inorganic arsenic compounds were of toxicolog-
ical concern and cited the June, 1983 draft health assessment, in which EPA
stated that elemental arsenic was of "little toxicological interest."
According to the commenter, EPA showed evidence that trivalent and penta-
valent oxides have adverse health effects but did not establish whether
other inorganic forms are hazardous. The commenter said solubility was

not considered in the hazard determination. Therefore, the commenter

felt EPA should identify which compounds produce the risks estimated, and

which are expected to produce greater or lesser risks.

Response:
The keystone of the inorganic arsenic listing decision is the relatively

large human health data base that has successfully linked excess lung cancer
and total arsenic expnsure arsenic exposure in the workplace. Because of the
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known chemical conmposition of the plant products or by-products, the Agency
believes that, although total arsenic was measured for the occupational
studies, the particular arsenic compounds involved primary were 1) inorganic
pentavalent arsenic in the pesticides manufacturing workplace, and 2)
inorganic trivalent arsenic in the smelter workplace. In reviewing this
health data base in EPA's health assessment document (OAQPS 79-8, II-A-13,
EPA-600/8-83-021F), it is apparent to the Agency that exposure to both
forms of inorganic arsenic, i.e., the inorganic trivalent arsenic and the
inorganic pentavalent arsenic are linked with increased risk cancer risks
and the potencies of each form of inorganic arsenic are approximately the
same magnitude. Thus, based on the health effects data, it makes little
sense to separate arsenic compounds by valency or by specific compound.

In addition, identifying and quantifying the various arsenic compounds
present in an unknown matrix is not a routine analytical matter. The Agency
has worked with several analytical researchers, Dr. Edwin Woolson of the
U.S. Department of Agriculture and Dr, Kurt Irgolic of Texas A&M University,
who have much experience in speciating various forms of arsenic in matrices.
The Agency realizes that arsenic speciation techniques are in the develop-
mental stage and not readily adapted to a regulatory program. Thus, the
Administrator has determined that separate regulation of several forms of
inorganic arsenic is unnecessary and inmpractical.

Comment:

One commenter (IV-D-617) felt that in the application of section 112 to
hazardous air pollutants, more explicit provisions should be made for a
decision not to list a pollutant if EPA is unable to determine that a
significant health risk exists. The commenter endorsed EPA's conditioning
of its decision to list arsenic on an intention to establish standards for
some source categories and not for those deemed to pose insignificant risks.
The commenter noted that exposure should be considered at the time of
listing to determine if a significant section 112 health risk exists and that
EPA should not list (or should delist) a pollutant when public exposure
to that pollutant does not create a significant section 112 health risk.
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Response:
Exposure was considered in the decision to list arsenic as a hazardous

pollutant under the Clean Air Act (44 FR 37886, June 5, 1980). The arsenic
emissions from primary copper smelters and glass plants were detemined to
pnse significant public exposure. The evidence for significant exposure

at the time of listing is contained in the listing docket [Docket No. OAQPS
79-8 11-A-6]. If the Administrator were to determine that there is clearly
no significant risk, sectinn 112 regulations would not he promilgated.
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4.0 EXPOSURE AND RISK DETERMINATION

This chapter is divided into three sections. The first (section 4.1)
contains comments on the exposure and risk determination models for which a
fairly detailed technical description of the model is required in response.

The second part of the chapter (section 4.2) contains the response to
the comments in section 4.1, The response section contains an overview
of the exposure and risk models and explains the assumptions and
uncertainties questioned by the commenters.

The third section of the chapter (section 4.3) contains additional
comments and responses. Many of the comments in this third section are on
health risk management and policy issues. The responses to these comments
generally do not require the detailed description of the model (given in
the BIDs). But they may require a description of the chemistry and fate of
arsenic, or of policy under section 112 of the Clean Air Act, or of court
cases which may have a bearing on risk management policy. Because of the
different nature of responses to these comments, they are located in a
separate section (section 4.3).

4,1 COMMENT SUMMARIES

The comments in section 4.1 are divided intn 9 subcategories, which
include:

- factors not considered in the exposure/risk estimation,

- degree of conservatism of estimates,

- criticisms of input data and general modeling assumptions,

- reasons for use of the dispersion model versus ambient air

monitoring data,

- criticism of the exposure estimation model,

- criticism of the unit risk estimate,

- miscellaneous criticisms of the mondel,

- numerical estimates of risk and exposure, and

- uses of the model and risk estimates.

Responses to the comments in this section are given in section 4.2.
41
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4,1.1 Factors Not Considered in the Exposure/Risk Estimation

Comment:

Several commenters (IV-D-677, IV-D-575, IV-D-571, IV-F-4,11,IV-D-A70,
IV-F-9) maintained that EPA did not model or consider health risks other
than lung cancer, an omission which results in underestimation of risk.
Other potential health effects cited by the commenters include non-fatal
cancers, general health, and birth defects.

Two commenters (IV-F-4,11, 1V-D-710) thought EPA should consider
workplace exposure to arsenic. Since they did not, exposure and risk were
underestimated, according to the commenters.

Some commenters (IV-F-4,11, IV-F-3.57, IV-D-710, 1V-D-632, IV-D-757)
felt that the risks to sensitive subpopulations were not considered, causing
the model to underestimate risk. Others (IV-F-3.20, IV-F-3,55, IV-F-4.,50,
IV-D-754, IV-F-9, IV-F-10) said EPA should consider sensitive groups in the
rulemaking. Two (IV-F-4,15, IV-D-757) said sensitive groups may include
infants, pregnant women, and people with respiratory problems. Commenter
IV-D-757 pointed out that that studies used as a basis for the unit risk
reflected healthy male worker exposure risks. Commenter IV-D-604
asked if there is a statistical distribution for susceptibility to cancer
which could be incorporated in a risk estimation procedure,

4,1.2 Degree of Conservatism of Estimates

Comment:

Several commenters said EPA's risk estimate was not conservative, since
there are many uncertainties and a variety of factors were not taken into
account. The commenters judged that risk may, in fact, he underestimated.
(These commenters include 1V-F-3.42, 1V-D-710, IV-D-698, IV-D-608, and
IV-D-579.) One commenter (IV-F-3.42) called the model a "middle-of-the-
road" approach, neither excessively conservative nor reckless. Commenter
1V-D-710 said EPA cannot know if the model over- or under-predicts. Two
others (IV-F-3.55, IV-D-731) thought the exposure estimate in particular
was an underestimate. One commenter (IV-D-708a) said that there is a high
degree of uncertainty in EPA's estimates.
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Comment :

Many commenters said EPA's model was excessively conservative or "worst’
case," and that risk has been overstated. (These include IV-F-3.15,
IV-F-3.12, IV-F-1.6, IV-F-3.,9, IvV-D-198, IV-D-210, IV-D-321, IV-D-330,
IV-D-356, IV-D-362, IV-D-484, IV-D-486, IV-D-499, IV-F-4,4, IV-D-120, Air
Products, IV-F-1,2, IV-D-617, IV-D-621-7, IV-D-621-16.,10, IV-D-621-14.7,
Iv-D-621-15.,9, IV-D-621-15,7, 1V-D-621-15.2, and IV-D-621-5, IV-D-708a,
NAQPS 79-8/1V-D-27, IV-F-9,) Specific criticisms of the model given hy
these commenters are listed in sections 4.1.3 through 4.1.7.

Comment :

Some commenters (IV-F-5.6, IV-D-330, DAQPS 79-8, IV-D-27, IV-F-4.4,
IV-D-522, IV-D-708a, IV-F-10) said the model was just guesswork or
speculation without any real scientific basis. Others (IV-D-210, IV-D-342,
IV-D-489, Iv-D-504, IV-F-4,17, 1V-D-529, IV-D-731) said the risk estimates
were questionable or wrong, but did not give specific criticisms., ASARCO
(IV-F-3.9, 1V-D-621-15.2) did not agree with the model.

4,1.3 Criticism of Model - Input Nata and General Assumptions

Comment:

Several cohmenters said the results of the risk determinations are in
error because they are based on poor or inaccurate data. (These commenters
include 1V-D-167, 1V-D-168, IV-D-215, IV-D-222, IV-D-232, IV-N-254,

Iv-pb-267, 1vV-D-276, 1V-D-238, IV-D-316, IV-D-330, IV-D-362, IV-D-499,
IV-F-3.45, 1V-D-157, IV-D-579, IV-D-621-16.4, IV-D-645, IV-D-538, and
IV-D-568,) Some commented specifically on the inaccuracy of the
epidemiology data and unit risk estimate. Such comments are addressed in
section 2.0,

Several commenters said that, in particular, the results of the exposure
modeling portion of the risk determination were in error because they were
based on inaccurate data. (These commenters included IV-D-165, IV-D-169, 1V-D-232
IV-D-330, IV-F-1.7, IV-F-1.8, IV-F-3,9, IV-F-4,38, IV-F-11.) Commenters
(IV-F-3.,9, IV-D-591, 1v-D-14.,16, IV-D-710, 1V-D-579, IV-F-5,7, IV-D-741,
IV-D-793) specifically mentioned emissions data. Others thought ambient
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arsenic concentration data rather than a dispersion model should have heen

used and some commenters disagreed with the dispersion model results. These
comments are included in the section nn "Criticisms of the Exposure Model.,"

One commenter (OAQPS-79-8/IV-D-27) said EPA failed to consider
available data or check the model against such data.

Comment :
One commenter (IV-N-238) requested that EPA make a new risk
determination hased on accurate data.

Comment :

Two commenters (IV-D-330, OAQPS-79-8/1V-D-27) said there is no solid
scientific hasis for the kind of mathematical modeling EPA has done to
estimate health risk.

Comment:

Several commenters (IV-D-164, IV-D-167, 1V-D-232, 1V-D-330, IV-D-499,
IV-D-504) said that use of unjustifiable assumptions and faulty reasoning
were major defects in EPA's model. One commenter (IV-F-5,14) said EPA's
risk determination model treats assumptions as facts.

Comment :
Another commenter (IV-D-600) heard that EPA's statistical model was

based on data from another plant.

4,1.4 Criticism of Model - lUse of Dispersion Model Versus Ambient

Monitoring Nata

Comment :

Several commenters thought monitored amhient concentrations rather
than concentrations estimated by a dispersion model should be used in the
exposure analysis. They thought this would make results more accurate.
(These commenters include IV-F-3,15, IV-F-4.,11, IV-F-3.45, IV-D-125,
Iv-p-20, Iv-n-67, 1V-D-342, IV-F-4,71, IV-D-621-16.10, IV-D-621-16.4,
Iv-D-622, 1V-D-608, and IV-D-621-10, 1V-D-708a, 1V-D-703, 1V-D-793,)
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One commenter (IV-D-609) said EPA did not attempt to measure actual
levels of arsenic in the local community even though technology and cost
were not prohihitive, Therefore, the dispersion model cannot be validated,
Another commenter (IV-F-9) sugested that ambient arsenic data he collected
by a disinterested party (not ASARCO).

One commenter (IV-F-3,15/1V-D-621-15,9) said that EPA should estimate
risk for persons exposed to average environmental ieve]s of 0.05 to
1.0 ug/m3. The commehters pointed out the fact that EPA has not followed
this approach but has instead estimated the upper limits of risk still |
marginally consistent with the data.

4,1,5 Criticism of Model - Exposure Estimation

Comment:

Four commenters (IV-D-698, IV-D-608, IV-D-729, IV-N-749) said using
a 20 km radius was unrealistic and could underestimate exposure. Commenter
IV-D-698 said the 20 km radius might be conservative for fugitive emissions,
but was not adequate for stack emissions. On the other hand, one commenter
(IV-F-9) felt that exposure from fugitive emissions may not decrease with
distance as- rapidly as EPA expects.

Two other commenters (IV-F-3,37, IV-F-3,17) said EPA's exposure
estimates should not be confined to the immediate vicinity of the sources,
since stack emissions can travel great distances and affect other communities.

Comment:

Several commenters (IV-D-710, IV-D-617, IV-D-618, IV-D-120) said the
assumption that a person would be exposed continuousiy over 70 years was
conservative and unrealistic. Another (IV-D-618) said annual individual
risk should be used rather than "maximum lifetime risk" since a person would
probably not be expnsed to the same level for 70 years. Another commenter
(IV-D-622) also called for a more realistic appraisal of the length of time
an individual lives in one area.

Some commenters (IV-D-617, IV-D-621-16,10, IV-D-621-14.8, IV-F-1.6,
IV-F-11) said exposure should be measured under existing conditions
rather than estimated. Two commenters (IV-D-621-16,.10, IV-D-608)
said that public exposure should be measured with the source
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operating and with it not operating to determine arsenic exposure due to the
smelter.

Comment :

One commenter (IV-D-621-16.10) said that since Enumeration District/
Block Group (ED/BG) data and maps were not given out by EPA, there is no way
to judge the accuracy of the exposure assessments.

One commenter (IV-D-621-16,10) said getting a map of the area, counting
homes, and applying a factor for the average number of people per home would
hetter estimate population than using national census data.

One commenter (IV-N-621-16.10) said 1980 census data should be used
rather than 1970 data.

Comment:
Two commenters (IV-D-297, IV-F-4.17) said they did not question EPA's
exposure estimates since EPA has better knowledge of that area than they do.

Comment:

One commenter (OAOPS-79-8/1V-D-27) said the Agency had failed to he
clear and explicit. in its description of the exposure estimation methodology.
He also said the most probable way for exposure estimates to differ is
downward,

4,1.6 Criticism of Model - Unit Risk Estimate
NOTE: Detailed comments on the derivation of the unit risk estimate are

included in section 2.0; however, some general comments on the effects of
the unit risk estimate on model outcome are included here.

Comment, :

Several commenters (IV-F-3.15, IV-F-1.2, IV-F-4.4, IV-F-3,42, IV-D-617,
IV-D-621-15.9) felt the unit risk estimate was an extremely conservative or
upper limit estimate. One commenter (IV-F-3,15) said it was the maximum

estimated possible risk per unit of exposure.
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One commenter (IV-D-710) said EPA's use of the linear no-threshold
model is generally regarded as conservative, but it may not be conservative
given the uncertainties in the unit risk estimation procedure. He noted
the unit risk estimate has increased by a factor of 1.45 since proposal as
new data were considered,

Comment : 4

Several commenters (IV-F-3.15, IV-F-1,2, IV-F-4,4, IV-F-3,57, 1V-D-617,
Iv-D-621-15,9, IV-D-604) queétioned the use of the linear no-threshold
model, while another commenter (IV-D-622) said the linear model should he
used.

Comment:

Some commenters (IV-F-4,4, IV-D-627, IV-D-604) questioned the validity
of using data on workers (exposed to high levels of arsenic) to estimate
risk to the general public (exposed to low levels of arsenic).

Comment:

Two commenters (IV-D-297, IV-F-4,17) said they did not question EPA's
exposure estimates, but they did disagree with the way the risk estimates
were derived from the exposure estimates.

4,1.7 Miscellaneous Criticisms of the Model

Comment :
Several commenters (IV-D-164, IV-D-322, 1V-D-339, IV-D-362, IV-D-398,
IV-D-427) said that EPA's health risk analysis is based on an unrealistic

computer model.,

Comment:

Two commenters (IV-F-4.4, IV-D-708a) said EPA's final results are
an upper bound, and the risk may, in fact, be zero. Another commenter
(IV-D-621-15.9) said hased on his judgment and review of the data, zero
is the most likely estimate of increased risk. Another (IV-D-621-15.7)
felt that the range given about the risk estimate should include 0. The

commenter said that statistics from the epidemiology studies may follow a
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normal rather than log-nomal distribution. This assumption would give a
range of -7 to +16, Another commenter (IV-F-9) suggested a statistical
analysis of validity of the model and the confidence limits.

One commenter (0AQPS-79-8/1V-D-27) said EPA's ‘explanation of the risk
determination process was unclear.

One commenter (IV-D-609) said that, according to the model, most
cancers will occur a large distance from the smelter due to the magnitude of
the population being exposed.

One commenter (IV-D-525) asked if health impacts consider whether
victims smoke, their age, family history of cancer, or other environmental

circumstances.,

Comment:

Two commenters (IV-D-600, IV-D-525) asked if there had actually been
increased cancer deaths in areas near sources. One commenter(IV-D-652)
believed lung cancer increases might be detectable in the Tacoma, Washington
area by community studies. Data from such studies should be used instead
of a risk model. One commenter (IV-D-773) said studies had not shown any
increased risk of lung cancer and that the model's predictions are unlikely.

Comment : .

One commenter (IV-F-3,57) objected to current risk assessment practices
which start with the assumption that a substance is harmless and then try to
prove this assumption. He stated it would be more appropriate to start with
the assumption of harmfulness and try to disprove it.

4,1.8 Uses of Model and Risk Fstimates

Comment:

One commenter (IV-F-3.12) stated that according to EPA, the purpose of
its risk assessment is to "give a rough estimate of the potential cancer
hazard that can be used to guide regulatory decisions." He felt that this
regulatory purpose would he difficult to achieve, considering that the rough
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estimate of risk was obtained by EPA in a series of steps, each of which was

deﬁiberate1y and consistently designed to inflate the risk.

Comment :

Other comnentérs (IV-F-3.4, IV-D-622) said that the risk model
(composed of the health and exposure models) does not necessarily mirror
real life situations; they are used to monitor change in variables such as
emission levels and resulting or ambient air concentrations. The commenters
continued hy saying that the risk model is used to predict the effects of
reduced emissions on the potential reductions in risk to public health,

Comment:

One commenter (IV-D-622) said the dispersion model and health risk
model do not necessarily mirror real life situations. He said they are used
to model changes in variables such as emission levels and resulting changes
in ambient air concentrations, and can be used to predict potential
reductions in public health risk.

(omment :

One commenter (IV-D-617) said health risk is too uncertain to be used
to estimate actual health effects posed hy a source. However, he said that
since the unit risk estimate is the same for all sources of arsenic,
exposure estimates can be used to rank the relative severity of the sources,
without assigning actual risk values.

One commenter (IV-D-617) stated that realistic estimates of risk should
he used in evaluating residual risk and that measurement of actual public
risk should be used whenever possihle. Two other commenters (IV-D-20,
IV-D-67) agreed that actual health tests of the public should be used in
setting standards.

One commenter (IV-F-3.42) supported EPA's approach to this problem of
making a risk assessment that is as quantitative as possihle and considers
both health and economics. Another (IV-D-741) said risk analysis is a
necessary part of rulemaking and is the only available way to set standards
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with a margin of safety. Others (IV-D-708a, 1V-D-735) supported the use of
risk assessment as a factor in decision-making, but results should he
used with caution.
Comment:

One commenter (I1V-D-621-14,7) noted that risk assessment is used by all
regulatory agencies, industries, and environmental groups. The commenter
said it is mandated under TSCA and FIFRA. 'lses are as follows:

- Target levels of risk are needed to take action.
- Risk estimates can aid in setting agency priorities.
- Risk assessment can help analyze the effects of a proposed action.

- Going through the risk assessment procedure can help estahlish
what facts are known and unknown.

- The results of a risk assessment cannot be compared directly with
countable cases in the community.

Comment :

One commenter {IV-D-621-14,9) said average risk will vary depending on
the radius from the plant considered and the size of the population used.
Comment :

One commenter (IV-D-621-15.9) said that the health assessment gives a
high estimate of risk, but does not indicate the likelihond that this risk
actually exists.

Comment:
One commenter (IV-D-641) felt that the range given around the risk
factors is inadequate.
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4,2 RESPONSE TO COMMENTS ON THE EXPOSURE AND RISK ESTIMATION PROCEDURE

Several commenters were critical of the mathematical models EPA used
to estimate human exposure to arsenic and cancer risk in the vicinity of
inorganic arsenic sources. This section deals with the preceding comments
on the exposure model which was used during proposal of the standards.

This model has been previously explained in the Federal Register notice
of proposal (48 FR 33112, July 20, 1983) and in Appendix E of the back-
ground document for the proposed standards EPA-450/3-83-010a. Supplemental

information on the dispersion and human exposure models in can be found
in previous EPA studies of the models [Docket No. (A-80-40), II—A-69,
11-A-42, and 11-A-72].

The Agency was aware of the shortcomings of the proposal analysis.
Since the proposal, EPA has completed extensive site-specific air quality
modeling analyses and has compared the predicted concentrations to the
monitored air quality data collected near several sources. These analyses,
the key assumptions and a discussion of the uncertainties are described
in detail in the Appendices of the Background Information Documents as
listed in the Introduction.

4,2.1 Need for a Model to Estimate Exposure and Risk

The Human Exposure Model (HEM) is used to make quantitative estimates
of public exposure, current risk, and risk reductions associatedlwith proposed
or final NESHAP., These quantitative estimates afe considered by EPA in
its decision-making process. Although there are underlying uncertainties
in the model, EPA considers this methodology a reasonable approach to the
estimation of health risks and the best tool available to EPA for predicting
the probable effects of a standard.

It is not feasible to measure exposure to ambient arsenic in the
nearby area directly. It would require a large number of monitors to establish
concentrations to which all persons living near urban sources are exposed.
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Exposure will vary with distance and direction from the plant. Furthermore,
there is no way that ambient air quality monitors can predict that future
ambient concentrations may be if arsenic emissions are reduced as a result
of a promulgated standard. However, atmospheric dispersion models can be
used to estimate these directional variations in exposure and to predict
exposure under different emissions control scenarios. Also, existing
monitored data can be used to check or validate the model predictions.

Increased health risk to nearby residents cannot be readily measured
either. Epidemiological studies have revealed an association between .
occupational exposure to ambient arsenic and lung cancer (EPA-600/8-83-021f),
but such associations are not readily measurable in the general public
because of the presence of many confounding factors. These include the
public's greater diversity and mobility, lack of consolidated medical
records, lack of historical exposure data over each individual's lifetime,
public exposure to many carcinogens besides arsenic, and the long latency
period of cancer. Because of such factors, increases in cancer observed
in the public can rarely be assigned to a specific chemical or emissions
source,

In addition, the increased risk estimates are a fraction of the
average lung cancer rates and make such predictions difficult to detect
(see chapter 2). Therefore, in the case of inorganic arsenic, public risk
is estimated by using air dispersion models and site-specific population
data to estimate exposure. Next, the Agency and then applies the exposure/
risk relationship as derived from the occupational studies to estimate
public risks. Although plagued with uncertainty, quantitative estimates
of risk are desirable for decisionmaking and risk assessment methods used
in the arsenic analysis are the best tools currently available to EPA to
obtain such estimates.

4,2.2, Uses of the Human Exposure Model

While it is true that risk estimates obtained from the HEM are
considered in decision-making, they are not used as precise predictions.
There are many uncertainties in the model, so the numbers obtained may
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bver- or underestimate actual risk, as several commenters correctly pointed
out to the Agency (see Appendix C of Background Information Document, EPA-
450/3-83-010b)

The model results can be used in the decision-making process for making
relative conparisons. For example, modeled risk estimates can be used to
compare the relative severity of risks from different sources of arsenic
(i.e., different plants or industries). And they can be used to conpare the
relative risk reductions which could be achieved by two or more emissions
control options.

4,2,3 Specific Purposes and Scope of the Model

The HEM estimates public exposure to ambient arsenic under baseline
conditions (i.e., no NESHAP) and under the proposed NESHAP and other
regulatory alternatives. The model also predicts lung cancer risks
associated with these exposures.

Risk is expressed in two ways - the "maximum lifetime risk" and “annual

incidence." The maximum lifetime risk is the lifetime risk of developing
cancer for the individual or individuals estimated to live in the area of
highest ambient arsenic concentrations as determined by the exposure
model. The aggregate risk is the summation of the risks to people living
around a source. It is expressed as incidence of cancer among the total
population after 70 years of exposure. For statistical convenience, the
aggregate risk is often divided by 70 and expressed as cancer incidence
per year.

Both measures of risk are based on lung cancer incidence. Risks from
other potential arsenic-related health affects were not modeled. In the
judgement of the'Agency epidemiologic studies show a strong dose-response
correlation between lung cancer and inhalation of of arsenic by smelter
workers; the smelter studies did not show a correlation between arsenic
exposure and other health effects such as skin cancer (EPA-600/8-83-021F).
Thus, increased lung cancer incidence is the likely effect of public inhalation
of arsenic. ’

Health effects other than cancer which could result from chronic
low-level exposure to arsenic have not been well documented. For example,
cardiovascular effects have been noted. However, the data are limited and
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health effects are not consistently demonstrated to the point where a
dose-response relationship can be developed (EPA-600/8-83-021F). For this
reason, health risks other than cancer cannot be quantitatively estimated
or modeled. These other potential risks are considered hy EPA in a
qualitative manner during the decision-making procedure; the Administrator,
upon reviewing the risk assessment results and the associated uncertainties,
recognizes that the lung cancer risk estimates may not represent the entire
spectrum of public health effects associated with inorganic arsenic exposure.

The arsenic lung cancer dose/response relationship was derived from
generally Healthy male smelter worker's records. Thus, the distribution of
the'pub]ic's susceptibility to cancer due to arsenic exposure is unknown,
so risk to sensitive subpopulations or individuals could not be considered
quantitatively in EPA's model. As stated in the background document for
the proposed standards, this is one of the uncertainties in risk assessment.
The EPA in its decision-making is aware of the possible risk to sensitive
individuals and considers this by realizing that the risk estimates are not
true measures of actual risks but may vary considerably from the Agency's
estimates.

It should also be noted that risks from exposure to arsenic in other
media besides air (e.g., water, food) and risks from chemicals other than
arsenic were not modeled. These issues are discussed in the chapter on the
piecemeal approach (section 5).

4,2.4 Elements of the Exposure/Risk Model
4.2.4.1 Overview. Risk estimates are calculated in a series of steps

and require several types of data. An overview of the procedure is given
here. First, emissions data or emissions estimates and meteorological data
are entered into a dispersion model which calculates the expected long-term
ambient arsenic concentrations at various distances and directions from the
plant. Census data are used to estimate the number and location of people
living near the plant. Then the modeled concentrations are matched to this

population distribution using an exposure model. "“Exposure", as determined
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bj’the model, is the number of people multiplied by the ambient concentra-
tions to which they are exposed. (The units are people - ug/m3).

Once the exposure is calculated, lifetime aggregate risk is estimated by
miltiplying the exposure results by a "unit risk estimate". The unit risk
factor is defined as the lifetime cancer risk occurring in a hypothetical
population in which all individuals are exposed throughout their lifetimes
to an average concentration of 1 ug/m3 in the air they breath. The unit
risk is calculated from dose-response curves which are developed from
ep idemiology studies.

The resulting lifetime ‘incidence is, therefore, the aggreggate risk
expected in the exposed population over 70 years. Annual incidence is
calculated by dividing the lifetime incidence by 70, The "maximum lifetime
risk", or the lifetime risk of developing cancer for those people exposed
to the highest concentration determined by the model, can also be calculated
by multiplying the highest concentration to which people are exposed times
the unit risk estimate.

4,2.4,2 Details of Each Element of the Model and Associated
Uncertainties. The various elements of the exposure and risk estimation
model, the various assumptions and uncertainties in the modeling procedure

and the modifications which have been made to the model since proposal are
discussed in detail in the referenced BIDs, e.g. Appendix C of the Background
Information Document-EPA450-3/83-010b.

Uncertainties. The method of matching concentrations and populations

within about 3 km of the plant was criticized by commenters because people
within about 3 km were assigned by the model to live at and be exposed to
concentrations at receptors sites located over water or other unlikely

spots. Commenters felt that this was obviously unrealistic. When estimating
risks for arsenic NESHAP promugation documentation, EPA checked the location
of the most exposed individual on small-scale U.S.G.S. maps to insure that
such location was either accurate or realistic., However, when calculating
annual incidence, EPA's experience is that corrections in the exposure

model to more closely account for unrealistic placement of people tend
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to make insignificant changes to the estimate. The corrected locations,
rather than being at points over water, will be located somewhere else

where the arsenic concentrations may be higher, lower, or about the same.
When several hundred to several thousand poeple are exposed, the "corrected"
exposures seem to be about the same. It is EPA's judgment that given all
the uncertainties in the exposure modeling corrections are not normally
warranted for calculating annual incidence.

The exposure model also assumes that people are continuously exposed to
the average ambient arsenic concentration at their residence. In reality,
people travel within and beyond the local area. .They are exposed to
different concentrations at their workplaces, schools, shopping centers,
etc. It would be extremely difficult to model local travel and exposures,
and any result would be uncertain. Even if the Agency were to collect
detailed information on the public at large near a source, these data
would not necessarily reflect mobility and migration patterns of past or
future generations. Therefore, exposure is modeled using the concentration
at the population centroid nearest their residence, where it is likely
people spend the majority of their time. It is not known if this over-
or underestimates actual exposure.

For the exposure model and unit risk factor, it is also assumed people
stay at the same location and are exposed to the same concentration for
70 years. Human mobility and variable lifespans make this assumption
unrealistic. However, long-term individual mobility cannot be modeled
for the same reasons as given for modeling individual daily mobility.
Another problem is that sources do not emit at a constant annual level for
70 years. Since many sources have been reducing emissions over the past
decade, the use of current figures may underestimate risk from previous
exposure, Predicted future emission rates under various control scenarios
are also uncertain. If they are too high or low, the lifetime risk may be
over-or underestimated. Similarly, if the population grows in the future,
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' aggﬁegate risk would increase. This is not currently modeled. The intent
of the model is to present risk estimates to a hypothetical population
under a "snapshot" of emissions and population distribution scenario.

As a result of the combined effect of all the above assumptions and
uncertainties, the model may or may not underestimate exposure depending on
the actual circumstances. On balance, however, EPA believes that the
methodology represents a reasonable approach given the inherent uncertainties
of exposure modeling.

In the proposal analysis, the unit risk estimate for arsenic was
extrapolated from workplace epidemiology studies using a linear non-threshold
model to estimate risks for the general populations exposed to the arsenic
levels characteristic of the ambient air. This was a weighted average of
values obtained from 3 epidemiologic studies [Docket No. (A-80-40)
[11-B-1 and (OAQPS-79-8) 1I-A-7]. A 95% confidence limit around this
estimate produced a range of 7.5 x 10-4 to 1.2 x 102 for the risk factor.

The proposal risk estimates were given as ranges bhecause of the range
ascribed to the unit risk factor. The range reflected only the uncertainty
around the unit risk factor resulting from the combination of results
from 3 epidemiologic studies to produce one unit risk estimate. The
range did not reflect uncertainties in the use of a linear vs. other type
of dose-response model or uncertainties in the exposure estimates in the

epidemiology studies. It also did not consider uncertainties in the dispersion

and public exposure models. Therefore, the range cannot be used as a
"statistical confidence interval" around the risk estimates predicted by
the modeling procedure as a whole. Actual risk could lie outside of the
range. A range was presented to give the reader an idea of the wide
margin of uncertainty in the risk assessment. .

Since proposal, EPA's unit risk factor for arsenic has changed
from 2.95 x 10-3 to 4.29 x 10-3. The new value is based on 5 epidemiologic
studies (EPA-600/8-83-021F). A detailed summary of the derivation of the

current unit risk factor is given in each of the BIDs. Specific procedures used

to calculate unit risk and comments on the unit risk estimate are addressed
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in section 2.0. Uncertainties in the unit risk factor contribute uncertainty
to the aggregate risk and maximum lifetime risk as'predicted by the HEM.

The unit risk factor, which defines the relationship between exposure
and lung cancer risks in the linear, non-threshold model was derived from
workp lace epidemiological studies. The Agency has assumed that the same
dose/response relationsip calculated at the higher exposures characteristic
of the workplace holds at the lower public exposure levels. There are no
arsenic data available to confirm EPA's assumption. As mentioned in the
Federal Register notice, data on other human carcinogens have indicated

that the linear, non-threshold model provides a plausible, upper-bound
1imit on public risk at lower exposure levels if the exposure is accurately
quantified. Thus, as a matter of prudent public health protection policy,
and based on EPA's understanding of the health effects data, the Agency has
selected the linear, non-threshold model to estimate cancer risks.

When using the risk model for decision-making purposes, it is important
to recognize the sources of uncertainty in the final output. Some issues
raised which the model did not consider quantitatively are:

- effects of exposure on sensitive subpopulations,
- effects of exposure to other carcinogens on a person's probability
of contracting cancer when exposed to arsenic,
- workplace exposure and exposures at locations other than the
population centroid of the census area where people currently
live,
- probability of arsenic-related health effects other than lung
cancer.
To the extent possible, the Administrator considers these factors qualitatively
in his decision-making process, along with the estimates made using the
exposure and risk models. He understands that the lung cancer risks may not
present the total health risk picture for the arsenic sources.
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4.2.6 Summary

The EPA has estimated public exposure to ambient arsenic and associated
risks using the Human Exposure Model. While EPA recognizes that there
are uncertainties in the risk estimates, the Agency believes that the
methods used represent a reasonable approach and the results reflect
the best estimates that the Agency can produce within the available resources.
Where possible, EPA has confirmed the predicted concentration profile by
obtaining available arsenic data and comparing these data to the predictions.
In several cases, EPA conducted site-specific air dispersion analysis,
considering on-site or local meteorology and terrain features to improve

its risk estimates.

4.3 ADDITIONAL COMMENTS AND RESPONSES ON RISK DETERMINATION AND MANAGEMENT
ISSUES |

4,3,1 Estimation of Exposure Through Measurement of Urinary Arsenic

Concentrations

Comment:

One commenter (IV-D-593) suggested that exposure could be measured by
measuring arsenic in the hair and urine of children. Another commenter
(IV-F-3.2/1V-D-621-14.2) has studied urinary arsenic concentrations in the
vicinity of the ASARCO-Tacoma smelter. His results are as follows:

(1) Urinary arsenic levels show a linear decrease with distance from
the stack up to a distance of 2-1/2 to 3 miles. After that point,
levels are what he considers normal.

(2) Part of the exposure appears to be due to inhalation because
urinary arsenic levels in children near the smelter correlated

with wind direction.
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(3) These findings indicate that low-level emissions contribute mnre
to exposure than stack emissions. Stack emissions would blow over
people near the plant where the highest urinary arsenic concentra-
tion is found. No basic trend in urinary arsenic levels over time
was observed in spite of the fact that stack emissions had heen
reduced,

(4) Urinary arsenic levels correlate well with concentrations at
ASARCO's monitoring stations.

(5) Vacuum cleaner samples taken at homes where urinary arsenic was
sampled show a linear decrease to 2-1/2 miles, and then level off.

(6) Relatively few samples were taken due to the expense involved.

ASARCO (IV-D-621-13) included a description of a urinary arsenic study
done by the State government in 1976. The study was designed to investigate
arsenic exposure to Vashon Island residents. Samples from 22 residents and
110 school children were collected on a day when winds were blowing toward
Vashon Island and exposure levels were estimated to he at a maximum, For
the northern end of the Island, the average urinary arsenic concentration
found was 0.03 ppm, and for the southern end (which is closer to the
smelter) it was 0.02 ppm. About 0.014 ppm was considered normal. Arsenic
concentration did not appear to correlate well with age, and the averages by
age group ranged from 0.018 to 0.036 ppm. The mean arsenic level for people
who had recently eaten seafood was 0.09 ppm. Another sampling was planned,
but ASARCO felt these results indicated that Vashon Island residents were
not being exposed to detrimental levels of arsenic.

One commenter (IV-F-5,7/IV-D-621-15.9) said it is not clear that total
excess arsenic exposure in local children is due to current smelter
emissions. FEven in the absence of current emissions, children may have
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increased arsenic levels. Another commenter (IV-D-630) said children near
the smelter have high urinary arsenic levels indicating high exposure. He
did not provide any specific data.

Resgonse:

Urinary arsenic levels have been shown to increase when arsenic is
inhaled (EPA-600/8-83-021F). Several of the urinary arsenic studies cited
above provide additional evidence for EPA's assertion that the population
is being exposed through inhalation to arsenic emitted by the smelter.

The urinary arsenic studies also indicate that exposure is highest near
the plant. This is in agreement with both modeling and ambient monitoring
results.

However, EPA has not used urinary arsenic concentration as a measure of
public exposure to smelter emissions or lung cancer risks. The primary
reason is that urinary arsenic levels reflect many factors in addition to
the inhalation of arsenic emitted by the smelter. Diet, in particular the
consumption of seafood, can account for increases and decreases in urinary
arsenic concentrations. Also, the particular species of arsenic compound
will affect the way the body reacts to and the rate in which the blood stream
absorbs the- contaminant. Individual metabolism and age may also cause varia-
tions in the amount of arsenic excreted. As shown in the study ASARCO
refers to, individuals living in the same area from which urine samples
were taken on the same day showed a range of arsenic levels. Thus,
urinary arsenic levels cannot be used to estimate exposure to air emissions
from ASARCO only, because other sourées of exposure can contribute to
arsenic concentratfons measured in urine. To get a good "map" of exposure,
one would have to measure urinary arsenic levels in many individuals
living at many different locations at different times of the year under a
variety of wind conditions. Dispersion and exposure modeling is a much
more practical approach.

There are no data to support commenters' contention that there is no
risk if arsenic levels are measured as "normal." According to modeling
and ASARCO and EPA monitoring data, people beyond 2-1/2 km from the
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smelter are inhaling measurable levels of arsenic. Under EPA's presumption
there is no threshold for arsenic and some risk must be recognized to

exist even at low doses (see section 2.0, on health effects). Modeling

is the only approach available to EPA to quantify these risks due to low
level exposure. These risks are then considered in setting standards.

4,3,2 Miscellaneous Comments on Risk Determination

Comment :
One commenter (IV-D-625) suggested EPA provide separate risk estimates
for each arsenic compound or valence identified as hazardous.

Response:
For reasons described in section 3, EPA has decided to regulate

inorganic arsenic compounds as a class rather than establishing separate
standards for individual compounds. Several problems would arise if EPA
tried to do a separate risk analysis for each compound. First, there are
monitoring, sampling, and analysis problems which would make it difficult to
estimate emissions of each. Second, reactions in the atmosphere may convert
trivalent arsenic to the pentavalent form; some of each form may continue

to exist in the atmosphere. Thus the chemical compounds emitted may not

be the same compounds to which people are exposed. Atmospheric reactions
are uncertain and cannot be adequately modeled at this time. This uncerta-
inty in the form of arsenic received by receptors makes exposure analyses
for individual compounds extremely difficult. Third, several workplace
epidemiologic studies link exposure to both trivalent and pentavalent
inorganic arsenic with lung cancer. Analysis of the data indicate that

the potency of arsenic in either valence state is approximately the same.
These studies provide an adequate basis for risk analysis for inorganic
arsenic as a category without further separation of cbnpounds.

Comment:
Two commenters (IV-F-1.6, IV-D-621-16.10) said that the unit risk
estimate is based on lung cancer mortality data rather than incidence data,
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so "cancer incidence per year" is a misnomer. It should be cancer
"mortality." '

Response:
This statement is accurate. The term “cancer incidence per year"

should be read to mean "incidence of fatal lung cancers per year." However,
with lung cancer, there is little difference between incidence and mortality
since about 90 percent of those who contract lung cancer die within 5 years.

Comment:

One commenter (IV-D-621-14.8) questioned whether the annual average,
geometric mean, or maximum 24-hour concentration would be used in the risk
estimation if good ambient data were available.

Response:
Long term (at least annual average) concentrations are the basis for

EPA's risk model. Cancer risks are'broportional to long-term exposure to
arsenic (under EPA's modeling assumptions). Therefore, long-term average
ambient air concentrations of inorganic arsenic should be used in the
exposure model.

Comment:

One commenter (0AQPS-79-8/IV-D-27) said EPA failed to consider
available data or check the model against it. He said a similar flaw led
the 5th Circuit Court to set aside the CPSC formaldehyde insulation rule.

Response:
The case cited by the commenter, Gulf South Insulation v. Consumer

Products Safety Commission, 701 F.2d 1137 (5th Cir. 1983) deals with the
Consumer Product Safety Act. The EPA notes that the legal analysis in
this case cannot be directly applied to actions under Section 112 of the

Clean Air Act, because Section 112 imposes defferent requirements from

the CPS Act. For example, under Section 2058 (f)(3)(A) of the Consumer
Product Safety Act, the Commission is expressly prohibited from promulgating
a safety rule unless it finds that the product that will be subject to

the rule poses an unreasonable risk of injury. Section 2060 (c) provides
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that a consumer product safety rule shall not be affirmed “unless the ,
Commission's findings...are supported by substantial evidence on the
record taken as a whole. "The court read this as justification for a
stricter acrutinization of the Commission's actions than the "arbitrary
and capricious" standard would allow. 701 F.2d at 1142.

It is believed EPA's data and risk estimation procedure satisfy the
requirements of Section 112 and show that arsenic emitted by copper
smelters and glass plants may reasonably be anticipated to result in an
increase in lung cancer. Therefore, EPA is proceeding with promulgation
of emission standards.

The commenter cites inadequacy of the data base as a reason the
formaldehyde rule was set aside and as a possible court challenge to EPA's
arsenic NESHAP, The data base CPSC used to perform its formaldehyde
insulation risk analysis was deemed inadequate by the court. This was
largely because emissions and exposure to formaldehyde were determined by
testing of unrepresentative buildings by a variety of test methods, some of
which have not been approved. Secondly, in estimating health risk from
exposure, CPSC extrapolated from the results of one rat study rather than
using human epidemiologic data.

The EPA's arsenic data base is believed to be adequate to support a
risk analysis which can meet the "reasonably anticipated" criteria of
section 112, The EPA has used test data obtained by approved methods
from vérious sources in generating emissions data. Pollutant dispersion
and public exposure have been calculated using reasonable, widely accepted
dispersion and exposure models., Since the proposal, EPA used ambient
monitoring data collected by the States and the companies and compared
this data to the air dispersion results. Health risk has been estimated
from 5 human epidemiologic studies which link ambient arsenic exposure to
increased lung cancer mortality (EPA-600/8-83-021F). While there are
uncertainties in the data bases and modeling procedure, EPA has sufficient
evidence that arsenic emissions from primary copper smelters and glass
manufacturing plants may reasonably be anticipated to pose a significant
public health risk and should be regulated under section 112 of the Clean
Air Act.
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4.3.3 Uses of Risk Analyses in the Decision-Making Process

Comment:

One commenter (0AQPS-79-8/IV-D-27) cited several court decisions which
he said had a bearing on the use of risk assessment by regulatory agencies.
He cited a Supreme Court decision made in Industrial Union Department of
the AFL-CIO v. American Petroleum Institute, 448 US 607 (1980), saying
that a significant risk at expected exposures must be demonstrated and
that the proposed remedy must provide a significant reduction in that
risk before a rule can be promulgated. In Monsanto v. Kennedy 613 F.2d
947 (D.C.Cir. 1979) he said the courts stated that risks cannot be
inferred or assumed but must be found by a reliable scientific process. In
Marshall Minerals v, FDA 0661 F.2d 409 (5th Cir. 1981) he said the Court
specifically rejected the position that all neoplastic response may be

deemed cancer and said that such substances must be evaluated for risk
under the intended conditions of use.

Response: _
In response to the first comment EPA judges that inorganic arsenic

does pose a significant risk, and that these standards significantly
reduce that risk. _
The Monsanto Co. v. Kennedy case centers on the definition of a food

additive and the determination if a substance (acrylonitrile) used in
food packaging materials should be considered a food additive under the
Federal Food, Drug, and Cosmetic Act. It appeared the FDA Commissioner
relied on the general principle of diffusion in establishing that acryloni-
trile present in beverage cans in very low quantities would migrate into
food in significant amounts. Tests showing migration had been done on
cans with higher levels of acrylonitrile. But migration into food from
the cans in question was too low to detect. The court ruled that in such
a case the Commissioner had the latitude to consider migration insignificant
and was not mandated to regulate low levels of the substance in packaging
as a food additive. They remanded the decision to the FDA Commissioner
for further consideration 613 F.2d. at 955-956 (1979).
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In this rulemaking, risk has not just been "assumed" as claimed by
the commenter. Evidence is presented in the Health Assessment Document
and in the listing decision published in the Federal Register (EPA-600/8-
83-021f and 44 FR 37886, June 5, 1980), The calculation of risk for the’
arsenic sources is presented in Section 4.2. Reliable scientific evidence
has been used where available in making this risk determination.
In Marshall Minerals v. FDA, FDA, supra denied a request for a public

hearing on a petition for food additive regulation. The issues referred to

by the commenter were considered by the court because under section 348

(c)(3)(A) the FDA is to make an evaluation of whether the food additive

"under the conditions of use" induces cancer when ingested by man or animal.
The commenter implies EPA has no evidence arsenic causes cancer in

humans and has not considered conditions of public exposure. The EPA has

evidence that inhalation of arsenic by smelter workers causes increased lung

cancer incidence and mortality (EPA-600/8-83-021F). Lung cancer, not

just neoplastic responses, is associated with arsenic exposure.

Comment :

One commenter (IV-D-698) said section 112 of the Clean Air Act does not
authorize reliance on risk analysis to identify the level to which emissions
must be controlled. Another commenter (IV-D-590) saw the use of risk
assessment in standards development as inconsistent with the section 112
directive to provide an ample margin of safety. Another commenter
(IV-D-710) said risk estimates were too uncertain to be used to justify
non-application of available controls, and that available technology should
be applied to all sources of emissions of a plant before risk assessment is
used in decision-making.

The Office of Management and Budget (OMB), on the other hand,
(IV-D-618) believes risk assessment should be used by EPA at all stages of
its standards-setting procedure. Currently, OMB said, EPA uses.it to
estimate residual risk after BAT and to determine if further control is
necessary. OMB felt that risk assessment should be used in determining
whether BAT need be applied. The commenter stated that the best estimate of
likely effects rather than conservative estimates should be used.
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Resbonse:

The EPA believes that the quantitative estimation of health risk is a
reasonable and necessary part of the decision to regulate sources under
section 112 of the Clean Air Act. For carcinogenic pollutants such as
arsenic for which a health effect threshold has not been conclusively
demonstrated, any level of control short of an absolute ban may pose finite
health risks. The EPA believes Congress did not intend that emissions
standards of zero must be set for such pollutants. Such an intent could
cause wide-scale industrial shut-down and considerable economic disruption.
Thus, standards which permit some level of residual risk must be considered
to provide the “ample margin of safety" to protect public health specified
in section 112 of the Clean Air Act.

Risk assessment models represent the best, and often the only, tool
available to EPA to determine the health impacts associated with various
control alternatives. Therefore, EPA believes that it is appropriate that
risk assessment play a role, along with other criteria, in the section
112 regulatory process. In setting standards for a plant or source
category, EPA will examine current controls and each regulatory option
including application of various technologies, substituting feedstock
materials, and closing the plant. The control efficiency, technical feasi-
bility, cost, and reductions in risk as estimated by the risk assessment

~will be among the inpacts considered for each option. In choosing the

control option, the Administrator considers whether the estimated risks
remaining after each successively more stringent option are unreasonable.
This is a judgemental evaluation of the estimated maximum lifetime risk and
cancer incidences per year remaining after each control option, the impacts
(including economic impacts) of further reducing those risks, and the
benefits of the substance or activity producing the risk.

In all cases where risks and other parameters are estimated, the
significant uncertainties associated with these numbers will be weighted
carefully in reaching the final decision.
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Comment:

Several commenters expressed opinions on which measure of risk should
be used by EPA in regulatory development. These follow:

OMB (IV-D-618) felt that aggregate (population) risk is a better
measure of public health than individual risk. According to OMB, individual
risks should only be considered if they are unusually high. Commenter
[V-D~-673 believed the size of the exposed population and aggregate risk
should be used in determining whether a source should be allowed to continue
operation. Commenters IV~F-1,17 and 1V-D-401 also favored using cancer
incidence rate to set priorities, and controlling situations where many
people are exposed before those in which few people are exposed.

One commenter (IV-D-618) said that EPA needs to decide what weighting
to give the estimated risk for the most exposed individual in conparison to
the estimated aggregate population risk. He stressed that a decision to
give more weight to the most exposed individuals would likely result in
a more extensive regulatory intervention without commensurate public
health gains.

One commenter (IV-D-617) pointed out that no consideration is given to
the number of people exposed to the maximum lifetime risk. On the other
hand, one commenter (IV-D-641) felt that people living in low population
density areas should not be subjected to higher individual risks than those
living in high density areas.

Response:
The EPA represents cancer risk in two ways. The first is individual

risk or "maximum lifetime risk", and the second is annual incidence, a measure
of population or aggregate risk. These are described in section 4.2.

Such measures aid EPA in estimating if the emissions standard will protect
both the highly exposed individual and the public at large. Therefore,

EPA considers both expressions of risk in their regulatory development
procedure.
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5.0 PIECEMEAL APPROACH

5.1 EXPOSURE TO CHEMICALS OTHER THAN ARSENIC
Comment :

Several commenters (IV-D-61, IV-D-120, IV-D-142, IV-D-164, IV-D-443,
IV-pD-541, 1v-D-592, 1V-D-731, IV-F-3,37, IV-F-3.51, 1V-F-3.55,IV-F-11)
maintained that the environmental and health pmblems due to smelters
(mostly made in reference to ASARCO-Tacoma) are not confined to current
emissions of arsenic to the atmosphere. They cited environmental problems
in other media and problems caused by other pollutants from historical
emissions, as well as current and future emissions. These commenters
urged EPA to find a way to look at the problem as a whole. They objected
to EPA's piecemeal approach.

Several commenters (IV-D-20, IV-D-61, IV-D-69, IV-D-85, IV-D-87,
Iv-p-104, 1v-D-106, IV-D-111, IV-D-112, IV-D-115, IV-D-137, IV-D-164,
Iv-D-416, IvV-D-417, IV-D-427, 1V-D-429, IV-D-541, IV-D-551, IV-D-557,
IV-D-597, IV-ND-666, IV-D-677, IV-D-698, IV-D-710, IV-D-719, IV-D-731,
IV-F-3.31, IV-F-3.37, IV-F-3,73, IV-F-3,103, IV-F-4,11, 1V-F-4,31, IV-F-4,43,
IV-F-9, IV-F-11) said EPA should take into account public exposure ton
hazardous chemicals other than arsenic. Many (IV-D-6, IV-D-11, IV-D-13,
Iv-p-21, Iv-D-35, IV-D-36, 1V-D-38, IV-D-39, IV-D-41, IV-D-43, IV-D-61,
Iv-D-71, 1v-D-76, 1V-D-114, 1V-D-144, 1V-D-164, 1V-D-404, 1V-D-438,
IV-D-443, 1vV-D-554, IV-D-558, IV-D-592, IV-D-593, IV-N-644, 1V-D-660,
Iv-D-666, IV-D-670, IV-D-677, IV-D-705, IV-D-710, IV-F-3.17, IV-F-3.31,
IV-F-3.37, IV-F-3.40, IV-F-3,55, IV-F-4,6, IV-F-4,11, IV-F-4,12, IV-F-4.,19,
IV-F-4,50, IV-F-5.1, IV-F-5,9, IV-F-5,13, IV-F-9, IV-F-11) specifically
mentioned that risk from cadmium, SO2, lead, copper and antimony should
also be considered., Another (IV-F-4.31) noted that FPA should consider
the possible synergistic effects among various pollutants. Some (IV-D-593,
IV-F-4,43) said that by dividing the problem up into many segments and
considering only arsenic, total risk could be underestimated since small
segments appear less dangerous than the total picture. Another (I1V-D-20)
asked that EPA advise the public of the risks of cigarette smoking coupled
with arsenic exposure.
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One commenter (IV-F-4.50) said that while EPA may be able by law to
consider the effects of multiple chemicals separately, those who live with
the problem of multiple exposure cannot. Others (IV-F-3.73, IV-D-754)
said that the same system that requires EPA to investigate the smelter
ties”the hands of the investigators by forcing a piecemeal approach. He
continued by stating that.the studies are too narrow in scope, taking
into account only part of the pollutant source and only some of the
health effects.

Thrée commenters (IV-D-70, IV-D-164, IV-F-4,43) said that regulation
would be more efficient if other pollutants were considered. One
(IV-F-4.43) suggested tradeoffs between different pollutants could be
allowed to reduce total risk to a target number. One commenter (IV-D-164)
felt that when the piecemeal approach was used, regulations causing a
significant change do not result. Another commenter (IV-D-70) suggested it
might be simpler and more efficient for some industries to regulate
hazardous air pollutants by category rather than by specific pollutant.

One commenter (IV-D-120) said that section 112 of the Clean Air Act is
limited only to airborne emissions, resulting in a dependence on Superfund
and other statutes for.significant reduction in health risk. He continued
by stating that many people have been frustrated about the piecemeal
approach of the statutes to addressing pollution. Other commenters
(IV-D-571, IV-D-783) stated that under the Clean Air Act, EPA has the
authority and responsibility to take into account such factors as “"non-air
quality health and environmental inmpact" when formulating regulations
(section 119 (2)(C)(3)(b)(3)).

Several commenters (IV-D-427, IV-D-592, IV-D-593, IV-D-698, IV-F-3,55,
IV-F-4.31, IV-F-9, IV-F-10, IV-F-11) said that arsenic has accumulated
in the environment over the years, and can reenter the air, water, or
food chain and expose people. They noted that considering current emissions
without regard to past history results in underestimation of exposure and
risk. One commenter (IV-D-571) requested that information concerning the
additional load of hazardous waste be included in the determination of
the level of the standard.
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Some commenters (IV-D-116, IV-D-433, 1V-D-515, IV-D-520, IV-D-571,
IV-D-579, IV-D-591, IV-D-592, IV-D-698, IV-D-710, IV-F-3.42, IV-F-4.10,
IV-F-5.7, IV-F-9, IV-F-10, IV-F-11) suggested that EPA consider more
complex routes of exposure from arsenic emissions. In addition to ambient
arsenic levels, the commenter said that reentrainment of dust and secondary
ingestion via food, water, and soil should be considered. Two commenters
(IV-F-3.42, IV-F-4.10) contended that these routes are especially important
for children. However, another commenter (IV-D-621-15.6) said that
arsenic concentrations in soil and water were generally low, and arsenic
in the soil generally forms insoluble complexes with amorphous aluminum
or iron oxide. He noted that this makes arsenic less hazardous, even if
dust is reentrained. Therefore, he concluded that EPA and the public
should not be overly concerned about these exposure pathways.

Response:
The EPA's estimates of the health risks posed by arsenic emissions from

the primary copper smelters do not include those risks attributable to
emissions of other regulated air pollutants or pollutants that are candidates
for regulation. For this reason, EPA's approach has been criticized as a
partial response to the total health hazard and one which perpetuates an
interactive strategy that is less efficient and less desirable to all
parties concerned.

Although this rulemaking addresses inorganic arsenic emissions, and
is being conducted under section 112, the Administrator believes that it
is unreasonable to fail to consider the other pollutants emitted by a source
and other potential environmental impacts. Because new control technologies
and smelter processes that affect arsenic emissions also affect other
pollutants, the Agency believes that consideration of all environmental
concerns is a necessary and important element in the risk management
process. Consequently, EPA considered the impact of the inorganic arsenic

copper smelter standards on emissions of other pollutants and the actions
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being taken under other environmental statutes to address other environmental
impacts of the smelter, Specific actions considered included actions being
taken by various state agencies and EPA to reduce PM and S02 emissions from
smelters and actions being taken to reduce occupational exposures to arsenic.

Although the primary copper smelter standards are directed toward
reducing inorganic arsenic emissions, they regulate particulate matter
emissions. Consequently, emissions of other pollutants (e.g., cadmium,
lead or antimony) which are also present in particulate matter will also
he reduced under the standards. Emissions of gaseous pollutants, such as
S0, are not limited by today's standards; however, there are other
requlations that 1imit emissions of these pollutants from the primary
copper smelters. The Administrator has considered in the development of
standanrds the control actions (and the compliance schedule) that are
being taken by the various smelters.

As indicated in a previous section, EPA's assessment of human exposure
to arsenic presently being emitted from primary copper smelters includes
the use of available monitored air concentrations. At the same time, EPA
recognizes that some portion of the arsenic to which nearby residents are
exposed may not be subject to prediction by dispersion models that consider
only current emissions from the source. There is a growing body of
scientific data indicating that historical emissions of arsenic from
smelters may, through accumulation in soil and dust, deposition on or
incorporation into food, and via re-entrainment into the air, contrihute
to human exposure,

The EPA has attempted to evaluate and consider such risks explicitly
in the requlatory decision process through the use of monitored data, which
should include the effects of re-entrained arsenic, to estimate health
risks. The smaller the estimated ambient concentrations in comparison to
those measured by the air quality monitors, the greater the concern that
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sources of arsenic other than current, direct air emissions are contributing
to ambient levels. However, as previously mentioned, EPA's predicted
arsenic concentrations are about the same or sometimes even higher than
the measured values collected near the stet at E1 Paso, air dispersion model
consistently underestimated measured concentrations. Although the available
data do not allow the Agency to accurately quantify the impact of other
exposure pathways, the Administrator has considered this potential in the
regulatory decision.

Other environmental impacts of the smelter are being studied by EPA
and other agencies and efforts are underway to assess the several problems
identified by public comments. The 1980 Comprehensive Environmental
Response Compensation and Liability Act (Superfund) designed for EPA to
take actions needed to protect public health from exposure to hazardous
substances in all environmental media, is being used to investigate other
pollutants, such as cadmium and lead, and to remedy the problems resulting
from multimedia exposure to these pollutants in the vicinity of the ASARCO-
Tacoma smelter (see Chapter 2). Several investigations funded in part or
entirely by the Superfund program are underway or being developed to

study the potential health problems resulting from the historical accumulation

of arsenic, lead, and cadmium. The EPA believes that this work will aid in
the characterization and resolution of the environmental problems associated
with the ASARCO-Tacoma smelter's operations as well as those problems
associated with the other primary copper smelters.

The Administrator also recognizes that even at the control levels
required by these standards that some degree of accumulation of arsenic
and heavy metals in the soil may occur. The EPA believes, however, that the
present levels of these materials in other environmental media are largely
the result of the much higher emissions from the smelter before effective
control equipment was installed. Emissions have decreased significantly
over the past 20 to 30 years. Although the standards will not eliminate
arsenic and heavy metal deposition, EPA believes that the controls will
further reduce emissions significantly and will reduce the rate of
accumulation in the environment.
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6.0 EPA'S STATUTORY OBLIGATION UNDER SECTION 112

This section contains comments and responses concerning EPA's statutory
obligation under section 112. These comments have been divided into four
major subsections: '

6.1 Acceptable Risk/Ample Margin of Safety

6.2 BAT Approach

6.3 Economics/Costs As A Decision-Making Criterion
6.4 Recommended Action in the Face of Uncertainty

6.1 'ACCEPTABLE RISK/AMPLE MARGIN OF SAFETY
6.1.1 EPA's Responsibility Under the Clean Air Act
Comment:

Some commenters (IV-D-53, IV-D-106, IV-D-107, IV-D-137, IV-D-144,
Iv-D-158, 1v-D-164, 1V-D-411, IV-D-439, IV-D-627, IV-D-718, IV-D-724,
IV-D-731, IV-D-747, IV-F-1,18, IV-F-3,31, IV-F-3,40, IV-F-3,57, IV-F-4.3,
IV-F-4.6, 1V-F-4,11, IV-F-4,15, IV-F-4,24, IV-F-4,50, IV-F-4,55, IV-F-4,59,
IV-F-4.66) pointed out to FPA that the Clean Air Act of 1970 and 1977
requires that the public must be protected with an "“ample margin of

safety" from hazardous pnllutants. Some said that EPA should implement
the Clean Air Act as passed hy Congress (IV-D-66, 1V-D-107, 1V-D-224,
IV-D-411, IV-D-662, IV-F-1,18), One commenter (IV-D-45) said that it
should not be up to the discretion of either the public or EPA to waive
the law as estahblished by the Clean Air Act to provide an ample margin of
safety for toxic emissions.

Some commenters (IV-D-25, IV-D-39, IV-D-53, IV-D-104, IV-D-106,
Iv-D-107, 1v-D-111, IV-D-112, IV-D-115, IV-D-137, IV-D-144, 1V-D-158,
[v-D-161, 1V-D-414, IV-D-420, IV-D-422, IV-D-429, IV-D-437, IV-D-443,
IV-D-731, IV-D-747, IV-D-530, IV-D-541, IV-D-580, IV-D-632, IV-D-662,
Iv-D-663, IV-D-666, IV-D-673, IV-D-677.3, IV-D-677.5, IV-D-677.7,
Iv-D-677.8, IV-F-1,16, IV-F-1,17, IV-F-3,31, IV-F-3.60, IV-F-3.103,
IV-F-4,6, IV-F-4,43, IV-F-4,66, IV-F-9, IV-F-10) said that EPA's
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proposed arsenic standards are entirely inadequate because the standards
would not provide an "ample margin of safety" from toxic emissions. Others
(Iv-D-111, 1V-D-115) said that the proposal does not comply with EPA's
obligation to protect the public. Others (I1V-D-698, IV-F-1.18, 1V-D-732)
said that EPA had failed to provide the protection of public health
required by section 112 of the Clean Air Act. Still another commenter
(IV-D-660) urged EPA to issue standards requiring a reduction in emissions
to levels which permit the public to live not only safely, hut pleasantly.
The United Steelworkers of America (IV-D-708) said that the standards
might not assure an adequate margin of safety to the exposed public.

One commenter (IV-F-1,103), who felt the proposed standards fell short
of providing an ample margin of protection, was concermed that in proposing
a standard which would allow such residual risks the present EPA administra-
tion is attempting to establish a precedent for a weaker risk exposure
criterion than has been used as the basis for other environmental protection
standards. Another commenter (IV-F-1,18) said that the cu rrent 1.eve1 of
risk that EPA has proposed under the "margin of safety" mandate, makes one
shudder to speculate the level of protection the Agency might provide where
the statutory mandate is not as explicit.

Some commenters (IV-D-137, IV-D-259, IV-D-310, IV-D-545/1V-D-621-16.6/
IV-F-24) said that the standards set by EPA are adequate to protect the
health of the citizens living in the local communities. One commenter
(IV-D-545/1V-D-621-16.6/1V-F-24) qualified his position by stating that if
the proposed standard is not adopted, further delays in the reduction of
arsenic emissions would result. Others (IV-D-567, I1V-D-568, 1V-D-621-6,
Iv-D-621-7, 1V-D-628, IV-F-3.12, IV-F-3.18) said that the current emission
standards provide "an ample margin of safety" to protect public health.
Others (IV-D-621-15,1, IV-D-621-15,7, IV-F-3,15) said that in their
judgement current exposure levels provide a vast margin of safety with
respect to pulmonary carcinogenic risk from airborne arsenic exposure in the
environs of the ASARCO smelter.
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One commenter (IV-D-621-15.9/IV-F-3.15) said that the proposed
requlations will most likely reduce the total amount of arsenic emissions
from the smelter but the airborne levels of arsenic may or may not be
reduced proportionally. The commenter continued saying that since lung
cancer risk at current levels of exposure is not expected, there would not
be any reduction in health risk as a result of new regulation, rather only
an increase in the margin of safety would be attained.

Response:
Section 112 does require that EPA set standards that provide an "ample

margin of safety." Where a health effects threshold can be determined, this
requi rement can be met by establishing the standard at a level that insures
that the exposure threshold is highly unlikely to be exceeded. Where
identifiable thresholds do not exist or are indetermminate, as with
carcinogens, any level of control selected short of an absolute han on
emissions, may pose a finite carcinogenic risk.

In establishing the appropriate level of control for carcinogens,
therefore, the Administrator views the objective as a judgement of the
extent to which the estimated risk of cancer must be reduced before the
degree of control can be considered amply protective. Two choices are
available: either the emission standards must be set at zero to eliminate
the risk of cancer altogether, or some residual risk must be permitted.
Neither the language nor the legislative history of section 112 reveals
any specific Congressional intent on how to apply the phrase “"provides an
ample margin of safety to protect the public health" to non-threshold
pollutants like inorganic arsenic that present cancer risks at any level
of exposure (48 FR 33116, July 20, 1983),

In the absence of specific direction from section 112, in recognition
of the drastic economic consequences that could follow a requirement to
eliminate all risk from ca nc'inoge'nic emissions (see Zero Risk section), EPA
believes that it is not the intent of this section to totally eliminate
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all risks. Therefore, EPA believes that the final inorganic arsenic '
standards which permits some level of residual risk provides that is not
unreasonable in light of the impacts associated with requiring further control.

6.1.2 What is an Acceptable Risk Level

Comment :

Some commenters (IV-D-164, IV-F-4.59) defined acceptable risk as that
which provides an ample margin of safety. One commenter (IV-D-144) agreed
with a newspaper article which stated that "anple" means what any
intelligent Congress would have been aiming at all along; it denotes the
point where we begin to prefer savings over greater safety. Another
commenter (IV-D-25) referred to Webster's dictionary for the meaning of the
word "ample." He said that it means "of large size, extent, capacity,
volume, or scope” and "more than adequate."

One commenter (IV-F-1.18) stated that the determination of an
acceptable risk level is a societal decision and each pollutant must be
looked at separately. Another commenter (IV-D-621-14.7) felt that risk
management, unlike risk assessment, is not a scientific decision; it depends
on poiitics, economics, technology, and public perception of the extent of
the risk. Still another (IV-F-4.11) felt that determination of ample margin
of safety is a policy issue that involves weighing properly identified risks
and benefits.

Response:
The EPA agrees with the commenters who stated that the determination

of an acceptable risk level depends not only upon health considerations but
upon economics and technology. However, neither the language nor the
legislative history of section 112 reveals any specific Congressional
intent on how to apply the phrase "provides an ample margin of safety to
protect public health" to nonthreshold pollutants like inorganic arsenic
that may present cancer risks at any level of exposure. (See previous
response for further details on EPA's risk management approach.)
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' Comﬁent:

Several opinions were expressed concerning what should constitute an
acceptable level of risk. Some commenters (IV-D-618, IV-D-627, IV-F-3,55)
stated that it is very difficult to detemmine an acceptable level of risk
because it is not easy to prove where the line hetween danger and safety
lies. However, the Chemical Manufacturers Association (IV-D-617) noted that
in the past EPA has identified levels of increased risk that are so
negligible that they can be deemed fully consistent with the protection of
public health.

One commenter (IV-F-3,3) stated that acceptable risk levels have varied
from 0,10 for OSHA standards to zero. He did not think that anyone knows what
léve] of health risk is acceptahle. Another (IV-F-4,62) felt that one microgram
per cubic meter should provide an ample margin of safety for the commnity.
One commenter (IV-D-657) believed that the small health risk that currently
exists is acceptable at this point in time, while others (IV-D-630, IV-D-622,
[V-D-722) thought it is not acceptahle. One commenter said traces of
arsenic in children's urine is unacceptable. Another said that closure
of the plant may create greater overall public risk than exists presently.

One commenter (IV-F-3,3) felt that while the acceptable level is being
determined, ASARCO-Tacoma should continue to reduce arsenic emissions. In
contrast, the Chemical Manufacturers Association (IV-D-617) felt that the
question of what level of risk is significant must be answered by EPA before
establishing regulations. Similarly, another commenter (1V-D-621-14.7)
stated that it is necessary for EPA to make a judgment about what level of
risk would be unacceptable, in order for EPA to set priorities. Finally,
one commenter (IV-N-621-14.11) felt that effective regulation requires a
determination of what levels of residual risk, if any, should be tolerated.
He asked whether the level of arsenic is low enough now or can be made low
enough that it is judged to be a risk not worth further action.

Nne commenter (IV-D-609) stated that by not promulgating an ambient air
quality standard, EPA has allowed any measured concentration levels in the
community to he considered acceptable. In contrast, other commenters
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(IV-D-621-16.10, IV-F-1.6) felt that the arsenic proposal appears to contain
an unannounced policy definition of acceptable risk for environmental
exposure.

Some commenters (IV-D-621-16.10, IV-F-1,6) said that EPA's arsenic
proposal appears to be based on a policy decision that "unacceptable risk"
exists when the maximum lifetime risk to some exposed population is greater
than 10-4, Another commenter (IV-D-621-14.9) pointed out that EPA's normal
acceptable risk level is 1 in 100,000. Another commenter (IV-D-718)
stated that EPA has drifted away from the previous acceptable lifetime
risk levels of 1 in 1,000,000 and 1 in 100,000, She states that EPA's
proposed standards will set the level down to 2 in 100, and that this is
not fulfilling the responsibilities of EPA.

One commenter (IV-D-241) said that the controversy over the proposed
standards centers around the question, "What is acceptable risk?" He
continued saying that one cannot determmine a risk/benefit ratio until an
agreement is reached concerning how many arsenic-related deaths are
"acceptable." The Clean Air Act as it now stands, he said, sets the risk
factor (for all toxins) at 1 in a million, an unhappy compromise as it is,
since it is obvious that there is no safe threshold for toxic emissions.
However, according to the commenter, the newly proposed arsenic emissions
requlations would condone an estimated national ratio of 9.4 to 150 deaths
per 10,000 lifetime exposures to such emissions. Where is the concern for
the public in such a ratio, and who benefits, he asked?

The New Jersey Department of Environmental Protection (IV-D-641)
suggested that EPA initially concent rate on controlling existing sources to
below a risk of 1,000 in one million. LAER could be required for sources
which exceed that risk level. RAT would be required for existing sources
with risks between 1,000 in a million and 1 in a million. NESHAPS regula-
tion would not be required for sources with risks of less than 1 in a
million.

The Natural Resources Defense Council (NRDC) (IV-D-710b) stated that
they could accept an Agency policy of technology-forcing which stops at the
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point where the residual emissions are predicted to create an additional
risk level of one in a million. At that point, NRDC suggested that EPA
should move on to the next unrequlated hazardous pollutant. In the future,
NRDC said, it may be possible to further reduce the risk, but if EPA were
working seriously on the backlog of unregulated hazardous pollutants, then
fof the present the protection of public health would be better served by
moving on to the next substance.

Response:
Many of these commenters, in effect, are advocating that EPA establish

a target risk level for setting standards under section 112, Under this
approach, a fixed numerical risk or expected cancer incidence rate target
could be used in determining the degree of control required for carcinogens.
Although EPA finds the conéept of an established "acceptable" risk level
appealing, it suffers from several drawbacks. First, the Agency perceives
suhstantial difficulty in detemining such levels. This perception was
borne out by the wide range of opinions of what constituted acceptability

in the minds of the commenters. Second, although current quantitative

risk assessment techniques for chemical carcinogens are useful decision-
making tools, considerable uncertainties are associated with the techniques
at their current stage of development. Consequently, the Administrator
believes that in using quantitative risk assessments, he should generally

be free to consider that actual cancer risks may be significantly above

or below those predicted by the estimated procedures, and not be hound by

a fixed target. Third, a fixed target level fails to provide the flexibiity
necessary for an appropriate response. For example, where risks could be
reduced beyond the target without significant costs, that should be
permitted. Likewise, where attainment of the risk-based goal would
eliminate a highly beneficial or necessary activity, the decision-maker
should be able to consider less stringent standards. The EPA agrees with
those commenters who perceived that specific acceptable risk levels are very
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difficult to set and are not reasonable as a basis for regulation. After
reflecting on the various points presented, the Administrator supports
the concept of reducing public risks to the extent possible considering
the uncertainty, technical feasibility, environmental, economic, energy,
and other impacts on society and industry.

6.1.3 Zero Risk/Zero Exposure

~ Comment :

Many commenters (IV-D-8, IV-D-9, IV-D-33, 1V-D-69, IV-D-71, IV-D-73,
Iv-D-88, Iv-D-102, 1V-D-105, 1V-D-116, IV-D-144, 1V-D-152, IV-D-161,
1V-D-301, IV-D-302, 1V-D-329, IV-D-401, IV-D-420, IV-D-424, IV-D-433,

IV-D- 440, IV-D-575, 1V-D-583, IV-D-590, IV-D-596, IV-D-598, 1V-D-610,
IV-D-644, 1V-D-661, 1V-D-664, 1V-D-676,1, IV-D-676.3, IV-D-676.4, 1V-D-721,
1v-D-725, 1v-D-727, IV-D-730, 1V-D-783, 1V-D-709, IV-D-734, IV-D-744,
IV-D-752, 1V-D-753, IV-D-768, IV-D-778, IV-D-781, IV-D-784, IV-F-3.7,

IV-F-3.29, IV-F-3.37, IV-F-3.51, IV-F-3.65, IV-F-3,66, IV-F-3.70, 1V-F-3.74,

IV-F-4.3, IV-F-4,28, IV-F-4,59, 1V-F-5,13, IV-F-5,15, IV-F-5,22, (IV-D-1,
1v-D-57, IV-D-62, IV-D-67, IV-D-72, IV-D-75, 1V-D-98, IV-D-144 1V-D-163,
Iv-n-301, 1v-D-400, 1V-D-427, 1V-D-524, IV-D-556, IV-D-557, I1V-D-582,
Iv-D-598, 1v-D-660, 1V-D-677.,1, 1V-D-686, IV-D-689, IV-D-710, IV-F-3.38,
IV-F-3,40, IV-F-3,51, IV-F-4,4, IV-F-3,103, IV-F-9, IV-F-10, IV-F-11)
(Iv-n-109, I1v-D-161, 1vV-D-292, IV-D-329, 1V-D-424, 1V-D-587, IV-F-1.17,
IV-F-3.65, 1V-F-3.66, IV-F-3,70, IV-F-4,28, IV-F-5,13) IV-D-1, IV-D-57,
1v-D-62, IV-D-67, IV-D-72, IV-D-75, IV-D-98, thought the emission standard
should be set at a zero level for arsenic and other pollutants. The
commenters reasoned that a zero level would protect the health and welfare
of the community. Some commenters (IV-D-710, IV-F-4.66) felt that, using
currently available information, it is not feasible for EPA to determine
that any exposure to arsenic greater than zero will provide an ample
margin of safety. Another commenter (IV-F-4,28) felt that if EPA permits
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a‘ny emissions of a known carcinogen, a decision has been made by the
Agency to use human subjects in research.

The Natural Resources Defense Council (IV-D-710) elaborated upon this
thought by stating that the "ample margin of safety" requirement signifies a
fimly held goal that no one should lose his or her life or health on
account of toxic air pollution. NRDC continued by saying that the absence
of identifiable thresholds does not pemit the Agency to deem some rates of
death or serious illness "insignificant." If one person living near a plant
contracts cancer and dies, there has been a health effect of the most
serious and final nature in NRDC's view. The fact that only one person died
does not make the effect ins‘igm‘ficant according to NRDC. The commenter
representing NRDC said expressing the effect in terms of an individual risk
only means that the death is acceptable because the cancer strikes randomly
from a pool of people and the victim may not even be identified.

The Attormey General's Office of the State of New York (IV-D-698)
stated that the courts have recognized that EPA may legitimately require
zero emissions of hazardous air pollutants in order to meet section 112's
mandate. They cited the case of United States v. Borden, Inc., 572 F.
Supp. 684, 688 (D. Mass. 1983).

Another commenter (IV-D-25) said that EPA must establish standards for
completely safe operations, free from any possibility of causing illness

and/or impaired health through arsenic emissions to comply with the ample
margin of safety requirement.

Some commenters (IV-D-621-15,2, IV-F-3,9) stated that there is a built
in conflict suggested by an overall EPA policy based upon a zero-risk (no-
threshold) level for hazardous pollutants, and the use of a risk assessment
and risk management approach to determine what levels of risk are accept-
able. Another commenter (IV-D-621-14,11) pointed out that since EPA uses a
linear mndel, there will always be some residual risk uniess all sources are
cut to zero (i.e., the plant is closed and the contaminated soil is removed).
One commenter (IV-F-3,3) interpreted the use of the linear no-threshold
mode]l to mean that EPA thinks there is no acceptable exposure level for
arsenic.
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.

Some commenters (IV-F-4,6, IV-F-3,103, IV-F-9) stated that it is not
now possible to completely eliminate arsenic emissions from certain
industrial processes, but EPA should have zero or near zero emission
levels as an ultimate goal.

Some commenters (IV-D-621-16.9, IV-F-3,18, IV-F-4,15) stated that zem
risk from arsenic can never be achieved. One commenter (IV-F-4.15) noted
that even if the ASARCO plant closed, some residual risk would still remain
from the build up of arsenic in the soil.

Some commenters (IV-D-146, IV-D-545, IV-D-621-16.6, IV-F-4,24) said
that it is neither possible nor desirable to eliminate all risks and that
life is filled with risks. Therefore, they did not see a necessity for a
standard based on zero risk. In support of this view, one commenter
(IvV-D-621-16.2/1V~-F-3.18) noted that even if manmade pollution is totally
controlled, pollution caused by natural disasters (fires, storms, earth-
quakes, volcanic eruptions, etc.) cannot be controlled.

Several commenters (IV-D-125, IV-D-180, 1V-D-621-15.,2, 1v-D-724,
IV-F-4,2, IV-F-3.78) thought that a zero emission level is not possible
or needed. Economic infeasibility was cited by some commenters (IV-D-125,
IV-F-3.78) as a reason. One commenter (IV-D-154) did not bhelieve one
life was worth unlimited cost. Some commenters (IV-F-4,2, IV-F-3,78)
stated that as a standard approaches the zero risk level, compliance
costs increase rapidly, while the benefits are hard to quantify. Another
(IV-D-125) went on to say that disasterous economic consequences would
result if zero risk was required. He called the concept economic suicide
and alarmism. Another (IV-D-724) said a zero risk level for arsenic and
other carcinogens would prove socially catastrophic given the pervasiveness
of at least minimal levels of carcinogenic emissions from American
industries. In support of this view, some commenters (IV-D-617, 1V-D-622,
IV-F-3.4) felt that it was not the intent of EPA or Congress to interpret
section 112 as requiring a zero emission level for arsenic. They concluded
that such a requirement would shut down major segments of American industry.
[See section entitled "Economics as a Decision Making Criterion Under
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Section 112."] The Chemical Manufacturers Association (CMA) (IV-D-617)
continued by saying that the agency's rejection of a zero-risk interpretation
of section 112 is amply supported by legislative materials and a variety

of administrative and judicial decisions in the health and safety area.
Citing the legislative history of the 1977 Clean Air Act Amendments, CMA
stated that Congress specifically rejected the suggestion that an anple
margin of safety for no-threshold pollutants requires zero emission
standards. CMA cited 1977 Legislative History at 1030-31, 2577-79, 2594,
House Report, 1978; Comm. Print No. 16, Senate Comm. on Environment and
Public Works.

Response:
The EPA and other public health agencies and groups have, as a matter of

prudent health policy, taken the position that in the absence of identifi-
able effect thresholds, carcinogens may pose some risk of cancer at any
exposure level above zero., In establishing margins of safety for carcinogens,
therefore, the task is to determine how low the risk of the occurrence of
cancer in an exposed persons or the projected incidence in an exposed
population must be driven before a margin of safety can be considered
anple to protect the public health. Only two approaches are available

for performing this task: either the emission standards must be set at
zero to eliminate the risk of cancer incidence altogether, or some residual
risk must be permitted. The Administrator does not believe that section
112 expresses an intent to eliminate totally all risks from emissions of
airborne carcinogens. Section 112 standards which permit some residual
risk can, in the Administrator's judgment, therefore, provide an anple
margin of safety to protect the public health,

This view is based on several additional factors. Foremost among these
is the belief that if Congress had intended the drastic results that would
flow from a requirement to eliminate all risk from emissions of carcinogens,
it would have spoken with much greater clarity.
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A requirement that the risk from atmospheric carcinogenic emissions bhe
reduced to zero would produce massive social dislocations, given the
pervasiveness of at least minimal levels of carcinogenic emissions in key
American industries. Since few such industries could soon operate in
compliance with zero-emission standards, closure would be the only legal
alternative. Among the important activities affected would be the genera-
tion of electricity from either coal-burning or nuclear energy; the
manufacturing of steel; the mining, smelting, or refining of virtually any
mineral (e.g., copper, iron, lead, zinc, and limestone); the manufacture of
synthetic organic chemicals; and the refining, storage, or dispensing of any
petroleum product. That Congress had no intention of mandating such results
seems self-evident.

The conclusion that Congress did not contemplate closure of the
nation's basic industries, or even widespread industry closures, is also
supported by the history and language of section 112, First, Congress in
1970 gave the subject of plant closures only brief consideration in connec-
tion with section 112, While the legislative hisfory makes clear that the
Administrator is empowered to set standards under section 112 that result in
plant or industry closures where appropriate, it is by no means clear that
Congress intended that result for all non-threshold hazardous pollutants, or
even that Congress really focused on the problem. Indeed, the very limited
nature of the legislative history itself compels the conclusion that closure
of the nation's basic industries, irrespective of the actual levels of risk
involved, could not have been contemplated. That conclusion hecomes even
more inescapable in light of the 1977 Amendments, which added radioactive
suhbstances - long regarded as confirmed carcinogens and emitted from a wide
variety of sources - to the coverage of the Act, with no mention anywhere of
industry closures as the inevitahle consequence.

The language of section 112 is also consistent with this arsenic
standard. In using the phrase "margin of safety," Congress was borrowing a
concept from the field of engineering, where it had previously employed the
term. By prescribing the use of a margin of safety for the load factors of
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underground mine hoist cables in the 1969 Mine Safety Act, for example,
Congress surely did not intend to suggest that the safety factor must
guarantee a failure risk of zero. Indeed, no reputable engineer would say
that even with a margin of safety an "adequately strong" hoist cable
presents a failure risk of ahsolutely zero.

Nor does the use of the tem "safety" necessarily imply a zero-risk
concept. Where Congress has intended to require safety from the risk of
cancer to be absolute, it has known how to express that intention clearly,
as it did in the Delaney C]guse of the Food and Drug Act, prohibiting the
use of any food additive found to induce cancer in man or animal at any
level of exposure. This provision was enacted years before section 112, and
the absence of comparable specificity in section 112 suggests that “an ample
margin of safety to protect the public health" need not be interpreted as
requiring the complete elimination of all risks.

In interpreting the margin of safety concept in section 112 of the
Clean Air Act, moreover, there is no reason to believe that Congress
intended to make air pollution practically the sole facet of American life
from which the government would attempt to eliminate risk entirely.

Not only is there no indication, as noted above, that Congress
considered the inevitable consequences of such a decision, but such an
interpretation would also be quite incongruous in view of the provisions of
numerous other public health statutes enacted during or since 1970, These
statutes deal with, among other things, environmental carcinogens to which
people are equally or more exposed, and they all permit consideration of
factors other than risk in setting standards or taking comparable actions.

In particular, the recent enactment of the Toxic Substances Control
Act, which was intended to address the problem of toxic substances compre-
hensively, supports the view that where Congress has specifically considered
the problem of reducing risks posed by environmental exposure to carcino-
gens, it has not required complete elimination of those risks. Lastly, as
several commenters pointed out, closing down the copper smelter and other
inorganic arsenic sources will not completely eliminate the risks associated
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with exposure. Since arsenic is a naturally occurring element in the
earth's crust, airbore arsenic has been detected in the air almost
everywhere the Agency has sampled for it. However, the measured levels
of arsenic in other areas are generally several orders of magnitude below
the levels measured in Tacoma. Thus, the Agency suspects that, even with
plant shutdown and soil cleanup, Tacoma residents will always be exposed
to some inorganic arsenic.

Taken together, the Administrator believes that these statutes
provide strong evidence that the complete elimination of risk from environ-
mental exposure to carcinogens is 1) a virtually impossihle assignment, and
2) not the task with which he has been charged by Congress.

6.1.4 Comparative Risk

Comment:

Commenters sought a framework for analysis of risk. Many suggested
that comparisons of risk levels to those associated with other societal and
envi ronmental factors might be appropriate. Both voluntary and involuntary
risks were used as a basis of comparison. One commenter (IV-D-668) stated
that the comparison of voluntary vs. involuntary risks is an unfair one.

One commenter (IV-D-721) said comparing cancer risk caused hy the smelter
to background cancer incidence is inappropriate. He likened it to justifying
a mirder by comparing it with the background incidence of accidental death.
Some commenters (IV-F-3.57, IV-F-4,68, IV-F-4,71, IV-F-5.18) stated that it
was unfair for the residents of the Tacoma area to be subjected to the same
risks as smelter employees, because the employees accepted the risks
associated with arsenic exposure when they decided to work for ASARCO. One
commenter (IV-D-164/1V-D-666) said that as an adult, she might he willing to
tolerate the kind of risk associated with EPA's current proposal for arsenic
emissions at ASARCO, but children should not have to accept such risks.
Another commenter (IV-F-3.6) stated that while individuals need to take
responsibility for personal health practices, such as smoking, society must
take responsibility for public health measures which decrease involuntary
exposure to know harmmful substances.
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The Nffice of Management and Budget (IV-D-618) compared EPA's estimate
of annual cancer risks from various source categories to death risk from
accidents, homicide, and natural background radiation. They concluded
that further risk reductions are warranted when the annual risk to
the most exposed individual is greater than other risks mutinely encountered
in daily life. .

Similarly, the Pacific Gas and Electric Company (IV-D-625) argued that
significance is a function of relative risk because, as other risks are
reduced, previously insignificant risks become significant. They continued
by saying that a risk that is relatively high (significant) in one area
might be totally insignificant in another area, since current total every
day health risks vary considerably in different areas due to differences in:
traffic hazards, crime rates, earthquakes, floods, stomms, landslides,
subsidence hazards, occupational hazards, lifestyle choices, economic well
being, and environmental pollution hazards. They point out that although
EPA is only authorized to regqulate environmental pollution hazards, require-
ments to reduce environmental hazards could preempt public and private
resources that might otherwise have been used to reduce far greater hazards
of another nature. Therefore, all sources or risks should be considered
when determining significance. On the other hand, one commenter (IV-D-9)
felt that other risks had no bearing on the arsenic decision and did not
need to be considered.

In general, the selection of comparative risks was dependent upon
whether the commenter felt that the risk associated with proposed standard
was acceptable or unacceptable,

6.1.4.1 Risk Associated With Proposed Standard is Acceptable. The
following comparisons were made to illustrate that the risks associated with 4
the arsenic emissions from ASARCO-Tacoma are much less than those associated

with other voluntary and involuntary risks.
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Voiuntagy Risks

- risk associated with cigarette smoking and the use of tobacco
products (IV-D-15, IV-D-120, IV-D-130, 1V-D-141, IV-D-146,
Iv-D-187, 1v-D-227, IV-D-246, IV-D-265, IV-D-267, IV-D-313,
Iv-D-322, 1V-D-355, 1v-D-359, 1V-D-361, IV-D-364, 1V-D-382,
Iv-D-453, Iv-D-548, 1V-D-607, 1V-D-613, IV-D-621-12.1,
Iv-n-621-12.5, 1V-D-621-12,10, IV-D-621-12,11, IV-D-621-
12.13, 1v-D-621-12,22, IV-D-623, IV-D-645, 1V-D-647,
IV-D-657, IV-F-3.18, IV-F-4,25, IV-F-4,30, IV-F-4.32,
IV-F-4,54, 1V-F-4.,60),

- risk associated with drinking alcohol (I1V-D-128, IV-D-246,
IV-D-452, 1V-D-453, IV-D-621-12.5, 1V-D-645, 1V-N-647,
IV-F-4.8, IV-F-4,25, IV-F-4,30).

- risk associated with drug abuse (IV-D-246, IV-D-645,
IV-F-4,8, IV-F-4,25, IV-F-4,49),

- risk associated with driving a car (IV-D-146, IV-D-472,
IvV-D-613, IV-D-760, IV-F-4.53) and with auto traffic
(IV-F-4¢ 49) .

- risk associated with the use of lawn fertilizers (IV-D-613).

- risk due to radiation associated with living in a brick or
stone building (IV-D-128).

- risk associated with different life styles (IV-D-377,
IV-D-647),

- risk associated with eating processed food (IV-D-132),
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Involuntary Risks

- health risk associated with mobile source poTlution (Iv-D-31,
1v-D-230, 1V-D-247, 1V-D-254, 1V-D-265, 1V-D-313, IV-D-322,
Iv-D-359, IV-D-382, IV-D-453, IV-D-472, IV-D-621-12.5,
IV-D-621-12,12, IV-D-621-12.13, IV-D-621-12.24, 1V-D-623,
1v-D-636, 1V-D-657, I1V-F-4,30),

- risk of accidents caused by drunk drivers (IV-D-621-12.24),

- risk associated with air pollution from wood burning
heaters (IV-D-364, 1V-D-535, 1V-D-613, 1V-D-657).

- risk associated with CO2 pollution (IV-F-4,30).
- risk associated with breathing dust (I1V-D-322).
- prisk associated with emissions from other local industries

(1V-D-271, IV-D-272, IV-D-280, IV-D-313),

- risk associated with 1iving in polluted cities (IV-D-525,
IV-D-616, IV-F-5.14).

- risk associated with living with a smoker (IV-D-128,

IV-F-3.47).
- risk associated with DDT (IV-D-322).

- risk associated with toxic contaminants in medicines
(IV'D-453) .

- risk associated with contaminants in flour (IV-D-621-12.5,
IV-F-5.12),
6-17
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risk associated with arsenic residues in seafond (IV-D-537).

risk associated with toxic residues in vegetables and meat
(IV-D-323, IV-D-472).

risk associated with pesticide residues in vegetahles
(Iv-D-452), and grains (IV-F-4.30).

risk associated with eating vegetables that contain natural
pesticides made hy plants to protect themselves from insects,
fungus and animals (IV-F-4,44),

risk associated with artificial food coloring and food
preservatives (IV-D-278, IV-D-322, IV-D-406, IV-D-452,
IV-D-472).

risk associated with fats present in such foods as meat and
huttermilk; these fats can be broken down in the body to
mutagenic substances (IV-F-4,44),

risk associated with burned and brown foods, including
everything from carmelized sugar to toast, that contain
mitagenic substances (IV-F-4,44),

risk associated with living (IV-D-187, 1V-D-353, IV-D-472).
risk associated with heart disease (IV-D-621-12,16).

risk of being kidnapped (IV-F-4,49).

risk of being murdered (IV-D-621-12,24).

risk associated with war (IV-D~-384),
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risk of drowning (IV-D-760).

risk associated with natural disasters: floods
(1v-D-621-12.24) and volcanic eruptions (I1V-D-621-12,13).

risk associated with untraviolet radiation from sunlight
(Iv-D-621-12.13).

risks that existed in past years when automobile and
smelter emissions were higher than they are today (IV-D-695,
IV-D"366)0 .

6.1.4.2 Risk Associated With Proposed Standard is Unacceptable. The
following conparisons were made by other commenters to illustrate that the
risks associated with the arsenic emissions from ASARCO-Tacoma are much
more than those associated with other involuntary risks. They also

provided guidelines for what the commenters believe is an acceptable
level of risk.

Involuntary Risks

risk of botulism from canned foods (IV-D-71),

- risk associated with nuclear radiation and fallout is at
least as great as the risk associated with exposure to heavy
metals (IV-D-41),

- cancer risk to the general pdpulation (Iv-D-120, IV-D-164,
Iv-D-590, IV-D-666, 1V-F-1.17, IV-F-4.71),

- = risk levels in other industrial geographic areas (IV-D-114,
1V-D-142, 1V-D-582),
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risk levels comparable to natural background levels of

arsenic in other communities (IV-D-721, IV-D-771, IV-F-3.43,
IV-F-3.54, IV-F-4.6, IV-F-3,103). Three commenters (IV-D-734,
1V-F-3.43, IV-F-3.54) went on to state that the body or urinary
levels of arsenic in persons living around ASARCO-Tacoma should
not be greater than are normally found elsewhere in the
country. Some commenters (IV-D-593, IV-D-643) specifically
mentioned that children's urinary arsenic levels should be
within a normal range.

risk levels in other commnities affected by arsenic
emissions (IV-D-114, [V-D-438, IV-D-443, IV-F-3.20,
IV-F-3.53, IV-F-3.58, IV-F-4,43, IV-F-4,52, IV-F-5,18,
IV-F-3,103, IV-F-11), One commenter (IV-F-4,43) said
that the risk to Tacoma is ten times the combined total
risk to 14 other communities that have copper smelters.

risk levels associated with hazardous compounds that are
requlated by other agencies, such as FDA (IV-D-621-14.9,
IV-F-3.43). One commenter (IV-D-621-14,9) suggested that EPA
adopt FDA's stringent action level for carcinogens (1 in_
1,000,000) because the aggregate risk for arsenic, SO,
cadmium, etc. could be quite large.

risk levels associated with other environmental standards

(Iv-D-541, IV-D-580, IV-F-11). One commenter (IV-F-1.18)

stated that arsenic is about as carcinogenic as NDDT, EDB,

chlordane and heptachlor, all of which have been banned by
EPA regulation under FIFRA. He also added that FIFRA does
not inpose as stringent a requirement for the maintenance

of an ample margin of safety as does the Clean Air Act.
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Another commenter (IV-F-11) said that 1imits on such pollutants
as benzene, vinyl chloride, and dioxin are more restrictive
than the proposed arsenic standard.,

risk levels associated with other EPA regulated hazardous air
pollutants (IV-D-710, IV-F-1,18, IV-F-3.43).

risk levels associated with other EPA reqgulated air-borne
carcinogens (IV-D-142, IV-D-147, IV-D-314), Other commenters
mentioned benzene (IV-D-443, 1V-D-621-14.9), dioxin
(IV-D-443) and vinyl chloride (IV-D-120, IV-D-443,
IV-D-621.14.9, IV-F-1.18), Elaborating further, one
commenter (IV-F-1,18) stated that EPA regulations for viny]l
chloride reduced the lifetime risk of céncer tol ina
million. He continued by stating that the emission standards
for many major vinyl chloride sources were even set at zero.'
However, he noted that according to the Health Assessment
Document for arsenic (p. 5-145), arsenic is three times more
carcinogenic than vinyl chloride. Another commenter
(IV-D-621-14,9) stated that the unit risk estimates for both
vinyl chloride and benzene are on the order of 1:100,000,
whereas, the unit risk estimate for arsenic is ahout 400
times higher.

Comparing the risks associated with arsenic exposure to risks
associated with activities such as cigarette smoking and drinking alcohol is
inappropriate, because risks due to arsenic exposure are largely involuntary.
That is people who live near the smelter may be unaware of their inorganic
arsenic exposure or, because of their circumstances, cannot relocate in
some other more acceptable area.
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Many commenters mentioned involuntary risks that they perceived to be
either less or more than the risks associated with the proposed standard.
Comparing the risk levels associated with these involuntary risks (particularly
those associated with environmental hazards or contaminated food products)
to the risk levels associated with the inorganic arsenic emissions, may not
be appropriate because different risk methodologies and different assumptions
may have been used to calculate them. (See the discussion of the uncertainties
associated with the risk determination model, see Section 4.2.) However, EPA
understands the desire of the public to seek a reference for relating to
the estimated risk levels associated with inorganic arsenic source categories.
The EPA believes that comparing the estimated increased lung cancer
risk associated with inorganic arsenic source categories to national lung
cancer rates provides a useful perspective (see Table 6-1).

Table 6-1, National Annual Cancer and Lung Cancer Rates - A1l Ages (1982)@

Annual Deathsbc Percent of€
Per 100,000 Total Deaths
Malignant neoplasms of respiratory
and intrathoracic organs 50.2 5.8
Malignant neoplasms, including 188.1 21.9

neop lasms of lymphatic and
hematopoietic tissues (cancer-
all forms)

a8 Source: "Monthly Vital Statistics Report," National Center for Health
Statistics, Vol 31, No 13, October 5, 1983.

b Based on a ten percent sanp le of deaths

C Rates are not age-adjusted.
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6.2 RAT APPROACH

Overview:

At the time of proposal EPA used a series of steps in deciding what the
level of Section 112 standards should be. This series of steps included one
step in which a determination was made concerning what level of contml
constitutes best available technology (BAT). As expressed in the preamble
to the proposed standard (48 FR’33116), EPA's policy for implementation of
Section 112 was as follows:

1. Source categories are identified on the hasis
of estimates of their potential to result in significant
risk because risk to public health is the dominant theme
of Section 112, A significant risk is considered to be
associated with a source category when the weight of the
health evidence indicates a strong likelihood that the
substance emitted by the source category is a human
carcinogen and either individuals or larger population
groups are significantly exposed to the substance as
emitted from the source category.

2. A1l source categories that are estimated to
result in significant risks are evaluated and the
current level of control ascertained. That control may
result voluntari]y or from State, local or other Federal
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regulations. Whether the level of control meets the
definition of BAT (considering cost and other impacts)
then is determined. The BAT determination in this case
can take into account such factors as the potential for
improved control, the economic impacts~of improved
control on the source category, and the age and
remaining useful life of the facilities.

3. The use of risk estimates generally has been
confined to areas of broad conparisqns, €.g., in
selecting source categories to evaluate, and in
assessing the incremental change in risk that results
from application of various control options. The use of
risk estimates in an absolute sense is avoided because
of the many uncertainties of the estimates. These
uncertainties are compounded as the focus is narrowed,
In other words, in evaluating specific sources, as
opposed to source categories, the uncertainties
associated with the risk estimates increase dramatically.

4, Cost-effectiveness is one of the criteria
used in selecting BAT. However, the use of cost-effec-
tiveness in the BAT selection may result in some
apparent disparities in risk improvement at some
sources. Risk estimates are highly uncertain
while technology and cost are generally well understood
and provide an objective means of determining reason-
ableness of control.

5. If in the judgment of the Administrator, if the
residual risks after BAT are unreasonable, then the source
category must be controlled to a more stringent level.
Whether the estimated risks remaining after the application
of BAT are unreasonable will be decided in light of a
judgmental evaluation of the estimated residual risks (and
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their uncertainties), the economic, energy and environmental
inpacts of further reducing those risks, the readily available
benefits of the substance or activity producing the risks and
the availability of substitutes and possible health effects
resulting from their use. |

The public comments indicated that the risk management approach, as
described in the July 20, 1983, Federal Register notice of proposal, did

not give sufficient consideration to the protection of public health.
Evidently, some commenters saw the selection of BAT as the final step in
the decision-making process. Also, there seemed to be some level of
misunderstanding as to what BAT represented and some confusion between
similar terms used in other EPA programs such as "best available control
technology" (BACT) found in the Prevention of Significant Deterioration
program and "best available technology" (BAT) in the water program.
Based on consideration of the public comments (as described on the following
pages), the above concerns of possible public misinterpretation, and the
recent experiences that the Agency has had with other pollutants, the
Administrator has decided to refine the risk management process described
_in the proposal.

The EPA's refined strategy for risk management under section 112 provides
for the comprehensive assessment of candidate source categories to evaluate
current control levels and associated health risks as well as options for
further control, the health risks reduction obtainable and the associated
costs and economic impacts. Based on this assessment, EPA selects a level of
control which in the judgment of the Administrator reduces health risks to
the greatest extent possible, cognizant of the other impacts of regulation.
The EPA believes this approach is both rational and consistent with the
requirements of section 112, The major steps in EPA's procedures are
outlined below.

1. Source categories are identified on the hasis of estimates of
their potential to result in significant risk. A significant risk is
considered to be associated with a source category when the weight of the
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health evidence indicates a strong likelihood that the substance emitted
by the source category is a carcinogen and either individuals or larger
population groups are significantly exposed to the substance as emitted
from the source category.

2. A1l source categories that are estimated to result in significant
risks are evaluated and the current level of control ascertained. The EPA
examines the various options available to reduce emissions from these
sources, including controls similar to those imposed under Section 111 of
the Clean Air Act (New Source Performance Standards), the use of substitute
feedstock materials, and closing a plant. Options are examined in terms
of control efficiency, technical feasibility, costs, and the reductions in
risk that they achieve. If a source category is not already required to
apply the selected emissions reduction option, EPA will set the Section 112
standard which reflects the level of control of the selected option. If a
category is already controlled (for example, by other EPA standards, other
Federal, State, or local requirements, or standard industry practice) to the
selected level, and EPA expects that the level of control will be required
for these and new sources (EPA will continue to monitor this), a Section 112
standard would be redundant and need not be established. The level of
control selected by the Administrator may be different for new and existing
sources within a source category because of higher costs associated with
retrofitting controls on existing sources. When selecting the control
option, the Administrator considers whether the estimated risks remaining
after application of each level of control are unreasonable. This is of
a judgmental evaluation of the estimated maximum lifetime risk and cancer
incidences per year remaining after application of each control option,
the impacts, including economic impacts, of further reducing those risks,
and the readily available benefits of the substance or activity producing
the risks. In all cases where risks and other parameters are estimated,
the significant uncertainties associated with those numbers will also be
considered in reaching the final decision.
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As can be seen when comparing the current risk management approach to
the one given in the proposal, the term "BAT" has been removed. This change
reflects something more than just a revision in terms: this is a refined
approach used selecting the final control option as a basis for the Section
112 regulation. Instead of thelprevious multi-step process, this approach
incorporates an amalgam of elements of the BAT residual risk approach combined
with the elements of the two risk-based alternatives set forth in the proposal.
With the refined approach there is no separate step to determine the appropriate
level of control and then to examine the reasonableness of the residual risks.
Rather, these two steps are combined into a single selection process which
involves considering simultaneously the possible control options and the
technical, economic, public health, and other implications of each option.
This refinement, the Administrator believes, is both rational and more
consistent with the language of section 112, and, as seen by reading the
following comment summaries, it responds to many concerns of the commenters
on this proposal.

Comment :
Many commenters (IV-D-61, IV-D-74, Iv-D-114, 1v-D-142, IV-D-147,

Iv-D-301, Iv-D-346, IV-D-401, IV-D-438, IV-D-443, IV-D-524, IV-D-541,
Iv-D-557, Iv-D-593, IV-D-604, IV-D-608, IV-D-609, IV-D-618, IV-D-660,
Iv-D-662, 1vV-D-663, IV-D-677.3, 1V-D-747, IV-F-1.1, 1V-F-1,18, IV-F-3.31,
IV-F-3.58, IV-F-3.60, IV-F-3.103, IV-F-4,15, IV-F-9, IV-F-11) objected to
what they saw as EPA's setting standards for ASARCO based on "best available
technology" (BAT). Commenters felt that basing a standard on BAT placed
primary enphasis on issues other than health, such as affordability, technology
and economics. The commenters felt that health concerns were the appropriate
primary emphasis. ,

Other commenters (IV-D-154, IV-D-231, IV-D-237, IV-D-271, IV-D-288,
Iv-D-399, Iv-D-464, 1V-D-480, IV-D-519, IV-D-622, IV-F-3.7, IV-F-3.8,
IV-F-3.50, IV-F-4,49, IV-F-9, IV-F-11) favored basing a standard on BAT,
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calling it a reasonable, logical approach. Some felt it reasonable in the
face of uncertainty concerning health risk. Others felt it an equitable
approach until other smelters were required to install similar levels of
controls. One (IV-D-622) said that anything less than BAT would be unaccept-
able.

Reésponse:

It is important to keep in mind the fact that the application of BAT
was only one step within the risk mahagemént approach as described at
proposal in deciding what level of control should be applied to a source
category. Standards for hazardous air pollutants were not to be based on
BAT unless, in the Administrator's judgment, the residual health risk levels
after the application of BAT were not unreasonable. Within the context of
the risk management approach discussed at proposal, EPA judged that all
source categories of a hazardous air pollutant which are estimated to result
in significant risk should be at a minimum controlled to a level which

reflects BAT. Each such source category would then be controlled to a
greater degree if, in the judgment of the Administrator, it was necessary
to prevent unreasonable risks. ‘

Thus, the proposed decision-making process begins and ends with the
consideration of risks because the Agency views its primary mission under
the section 112 as the reduction of public risk.

As a practical matter, there is a certain portion of the Agency's time
spent on evaluating factors that are not directly related to reduction of air
pollution risks but are important in the overall selection of the appropriate
control option. For instance, has the technology been demonstrated at
other installations as a means to reduce emissions? If required, can the
control device actually be used safely on the process or the stack gases?
Will the control technology create a pollution problem in another medium such
as the water or land? 1Is the control technology so expensive that its
application will surely shut the plant down? The EPA agrees with those
commenters who felt that answers to these kinds of questions must be part
of the control option selection process. Such analyses are part of the

Agency's refined risk management approach.
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The Agency agrees with those commenters who perceived that the protection
of public health did not weigh very heavily in the selection of BAT; yet the
Agency did not disregard the reduction of public risks. The effectiveness of
the control equipment to reduce emissions (and risks) was weighed against the
costs to install and operate that control equipment. Also, to the extent
possible EPA considered the impacts from the pollution controls on other
environmental media such as soil and water. After BAT was selected, the
Agency reviewed the level of residual risks (and their uncertainties),
determined if they were Unreasonab1e, and considered requiring controls
beyond BAT. Thus, the risk management policy, as outlined in the proposal,
cons idered the protection of public health in each of the three steps for
selecting the controls to be used as a basis for regulation.

Comment :

Several commenters (IV-D-386, IV-D-399, IV-D-466, IV-F-3,44, IV-F-4,51)
noted that basing standards on BAT allowed for continued improvement. As
new technology becomes available and economically feasible, they saw it as
appropriate to require that technology for control of emissions., Several
commenters (I1V-D-269, 1v-D-271, IV-D-372, 1V-D-373, TV-D-386, IV-D-403) said
that as long as ASARCO is making and is willing to make noticeable improve-
ments, the plant should be allowed to continue operation. One commenter
(IV-D-710) said FPA must revise standards periodically to continue to
approach the statutory goal of complete public health protection as rapidly
as possible. Another (IV-D-483) viewed EPA's role as one of helping
industry work out its environmental problems by giving them technology,
giving them easily attainable standards to meet over reasonable periods of
time, then setting tougher standards as time and technology move forward,

Comment:

Some commenters (IV-F-3.29, IV-F-3.31, IV-F-3,103, IV-F-3.31, IV-F-9)
objected to basing a standard on BAT because they felt it eliminated any
incentive on the part of the smelter to develop improved control technology.
One commenter (IV-F-1,17) comp]éined that EPA needs to he pushed to require
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even today's state-of-the-art controls, let alone any technological innovations.

Still other commenters (IV-D-73, IV-D-302, IV-D-575) advocated requiring
emissions to be essentially zero. The commenters said this would force

ASARCO to design and build totally effective anti-pollution equipment.

Another (IV-D-580) said that it seems that EPA is allowing existing technology
and its costs to call the shots rather than forcing technology under the

Clean Air Act. He called this an undesirable precedent. Another (IV-D-698)
rejected standards based on BAT. He advocated technology-forcing standards
under section 112 of the Clean Air Act. Another commenter (IV-D-710) said
that the law recognizes that a standard may be set at a level which reflects

a projection of what can be achieved by sources in the foreseeable future.

Response: | ;

The EPA agrees that continued improvement in arsenic emissions control
is a desirable goal. However, the agency must be reasonable. The EPA cannot
set a rapidly moving target because it would be difficult if not impossible
for industry to comply.

For example, since it may take industry up to several years to design,
purchase and install control equipment, the controls could be outdated before
they are in operation. Once again, the company would have to begin designing
and purchasing the latest controls. The costs to the company would be very
high and, most importantly, the hazardous emissions are not being effectively
reduced; the conpany never gains expertise in the operation of the controls.
In general, the Agency does not plan to use such an approach. It could prove
infeasible for the Agency to implement.

In some circumstances, EPA's risk management approach will be forcing
technology. Where source owners (or source category) are required to apply
all the controls they can afford and the residual risks remain unacceptable,
the owners have only two operations available. Either the source must devise
some control option that is more effective than state-of-the-art controls
(technology-forcing) or close down their operations which are posing the
health risk problems. In this scenario, the owners must take some serious
steps to reduce further or eliminate their emissions.
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In addition, EPA periodically reviews the final emissions standards.
The review considers the availability of improved emission control tech-
nologies, process modifications or substitute materials. The Agency then
determines if there is a need for a change in the standards. The decision
process will focus on the amount of risk reduction that may result from
developing a more stringent standard, If the risk reduction is significant,
the Agency will carefully consider the possibility of more restrictive
standards.

~ Comment:

Some commenters (IV-F-1.7, IV-F-1.10) objected to basing a standard on
BAT because they saw it as penalizing those smelters which had installed
controls in the past. They said the cost-effectiveness analysis which
underlies BAT determinations makes it appear more costly for those who have
made improvements in the past and rewards those who have postponed
installing controls. In particular, one commenter (IV-F-1.10) saw it as
unfair to ASARCO-Tacoma because ASARCO had previously installed controls.

Another (IV-F-1.1) said that any approach where those who can afford it
pay for it, and those that cannot may have a lesser degree of control, creates
artificial competitive disadvantages.

Response:
It is hard to understand how cost effectiveness analysis could work

against a facility which had installed controls previously if the
previously-installed controls are effective ones. Cost effectiveness ratios
are expressed as the cost in dollars of adding additional controls divided
by the additional emission reductions which could be achieved in megagrams
per year. If a facility has installed effective control technology,
additional emission reductions achievable by additional control would
probably be small, A small emission reduction would cause the cost
effectiveness ratio to be a large number and, therefore, less attractive

as a control alternative.
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If a facility has installed ineffective control technology, additional
control technology may offer significant additional emission reductions. A
large emission reduction would cause the cost effectiveness ratio to be
small. A low cost effectiveness ratio indicates that the control technology
under consideration may be reasonable if the cost to the industry is
affordable.

Comment :

Some commenters (IV-D-489, IV-D-515, IV-F-3.7) expressed strong support
for continued efforts to develop control technology for arsenic emissions.

Comment :

One commenter (IV-D-710) said BAT is not the best technology in a
technical sense; rather, it is the best control available considering
economic, energy, and environmental impacts. The commenter inferred that
the term "BAT" was borrowed from the Clean Water Act in which it establishes
the test for toxic water pollutant standards. But, he said that in the
Clean Water Act, BAT denotes more stringent standards than BAT as articulated
for hazardous air pollutants regulated under the Clean Air Act. He
explained that although EPA takes costs and other factors into account when
establishing BAT for water pollutants, the best performing facilities
provide a floor below which BAT may not slip. The commenter cited a 1982
notice regarding water pollutant effluent limitations: "BAT limitations, in
general, represent the best existing performance of technology in the
industrial category or subcategory" (47 FR 46435, October 18, 1982). The
commenter objected to EPA's failure to recognize such a floor for hazardous
air pollutants. He felt that standards set for hazardous air pollutants
based on the BAT approach have in the past fallen short of requiring
technology even as good as the best already in use.

Response:
The EPA does not agree that the term BAT, as defined within the Clean Water

Act and its subsequent regulations, provides a floor below which BAT may not
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slip. The Federal Register notice which this commenter cites continues with
the following:

"In arriving at BAT, the Agency considers the age
of the equipment and facilities involved, the process
emp loyed, the engineering aspects of control technologies,
process changes, the cost of achieving such effluent
reduction, and non-watef quality environmental impacts.
The Administrator retains considerable discretion in
assigning the weight to be accorded these factors" (47 FR 46435,
October 18, 1982).

Thus, in the Clean Water Program, BAT may not necessarily reflect in all
cases the best performing control technologies because of case specific
differences which for some sources make this level of performance inmpossible
to attain.

Comment:

A commenter (IV-D-710) found BAT as defined and inp]emented for
hazardous air pollutants indistinguishable from the test applicable to New
Source Performance Standards under section 111, He said that this
implementation was contrary to Congress' intent that EPA set more stringent
requirements under Section 112 than under section 111.

The commenter (IV-D-710) provided a recommended alternative to EPA's
BAT approach. He argued that at a minimum, Section 112 must be interpreted
to mandate standards which require technology at least as good as the best
in use now or available in the foreseeable future. The commenter said that
the required technology should include all design, operational, and mainte-
nance improvements that can be installed at present or within reasonable
lead times. Another commenter (IV-D-572) agreed with the first commenter's
(IV-D-710) reasoning, saying that ASARCO must set pollution control levels
at the lowest possible levels, not on achievable levels which are claimed to
be affordable. Another (IV-D-778) felt EPA had based its standard on
"Best Affordable Technology" rather than "Best Available Techhnology", and

6-32

pP.87




pP.88

he objected to this. Similar1y, another commenter (IV-D-721) objected to
EPA's policy of allowing a company to install only the available technology
it says is affordable. He said this allows the company to resist development
or installation of further control technologies. The first commenter
(1IV-D-710) went on to say that it was only after this stringent minimum

has been applied that risk assessments should be used.

The commenter referred to a settlement agreement for litigation over
the vinyl chloride standard as evidence that EPA had once embraced his
recommended approach. He further urged EPA to return to the approach taken
with vinyl chloride. Another (IV-D-731) said EPA's analysis of available
technology and selection of BAT is less stringent than existing regulations
for other hazardous air pollutants.

Response:
The commenters are arguing for a minimum requirement for all sources of

hazardous air pollutants. The minimum requirement, being fostered by the
commenters appears to be the best technology in use now or available in the
foreseeable future, regardless of cost of current emission levels or current
risk estimates. After this minimum level of control has been applied, the
commenters would favor examination of residual risk.

This approach is similar to the one discussed at proposal but differs
in the way in which the minimum level of control would be chosen as a first
step. The EPA's implementation policy at proposal included requiring best
available technology considering economic, energy, and environmental inpacts.
The commenters would apply a more stringent minimum requirement before
examining residual risk.

As previously discussed in this section, EPA has refined the approach
described at proposal to one in which the Administrator considers all
factors and impacts together in making his decision. Based on EPA's
experience to date, using the approach suggested by the commenters would
have serious economic consequences on certain source categories (and the
surrounding communities) such as the primary copper smelters. In addition,

6-33




P.89

applying the best technically available controls may provide little or no
reduction in risks if the existing sources are already applying some
control measures or if the application of further control creates a
hazard in another medium. The Administrator feels that such information
must be considered in the process of selecting the appropriate level of
controls and in certain situations, applying the most stringent level of
control, regardless of its economic and environmental impacts, does not
constitute sound public policy. The above concerns are part of the
reason why EPA has refined the decision-making process.

Comment:

When danger from emissions remaining after application of this minimum
level of control remains great, a commenter (IV-D-710) stressed that EPA
must set more stringent standards. One commenter (IV-D-718) said that if
any doubt remains that additional controls might be warranted, it is
EPA's legal and moral obligation to go beyond BAT. In some cases the
commenter foresaw no alternatives to closing a plant.

Another commenter (IV-D-571) offered some suggestions for going beyond
BAT. He favored using technology-forcing criteria or emission taxes to make
going beyond BAT possible.

Response:
The Agency agrees with the commenters. As stated earlier in EPA's

risk management approach, the Administrator considers the health risk
estimated to remain after implementation of a control option. If, in
his judgment, the residual risk is unreasonable, he will require a more
stringent control option which may include plant closure.

Comment:
One commenter (IV-D-617) felt that alternatives considered in selecting
BAT should be limited to technologies that have been demonstrated to be
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feasible and effective for the source category under consideration. The
commenter was basically supportive of the BAT approach, noting several
advantages. He said it allows EPA to determine whether the costs and other
impacts of a control requirement are disproportionate to the resulting
emission reduction benefits. Another virtue he cited is that it allows
recognition that BAT may already exist in certain source categories and that
no standards need to be established for those categories. The commenter
felt that this approach agreed with his opinion that controls should only be
as stringent as needed to eliminate a section 112 risk and that controls
should not be required when they are not necessary.

The commenter predicted that when BAT is selected with attention to
cost effectiveness and is applied to sources which have been pre-sorted on
the basis of population exposure, it is unlikely that residual risks will be
unreasonable,

Response:
As discussed in previous responses in this section, EPA has refined

its decision-making procedures. However, the selected control option's
feasibility and effectiveness, costs, current control levels and risk
estimates are still considered in the decision-making process.

Comment :

One commenter (IV-D-710) said that there is no legal hasis for the
determination of whether the risk remaining after application of BAT is
reasonable. He called the judgmental evaluation of risk remaining, the
impacts (including economic) of further reducing the risk, and the benefits
of the substance producing the risk a cost-benefit analysis. The commenter
contended that there is no basis in the Clean Air Act for applying a cost-
benefit'analysis under section 112,

The commenter said that in practice, the analysis of residual risk is
nothing more than a repetition of the analysis of BAT because EPA had never
come to a conclusion that a standard should go beyond BAT.
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The commenter further argued that risk estimates being as uncertain as
they are, in implementing a statute requiring a precautionary, preventative
approach, EPA cannot rationally use risk assessments as a basis for not
requiring the use of available emission controls on all sources of arsenic

emissions.

Response:
As EPA pointed out at proposal, the statute requirements does not

accommodate air carcinogens that may pose health risks at any levels of
exposure. Therefore, EPA has adopted a pragmatic approach to regulate such
pollutants after considering residual risks, costs and other factors.

Rejecting the idea of zero risk and massive plant closures, EPA does consider

costs and risk reductions achievable in selecting the control option for
the standard. The concept presented by the commenter of not examining
residual risk and costs and other impacts of reducing risk still further is
one which EPA rejects.

The EPA has not had to make a decision to go beyond BAT. The EPA
and industry have been able to find solutions which have allowed for
continued operation. The option is still there, however. If the
Administrator should determine that measures more stringent than BAT
(including plant closure) are required to protect the public health, he
would act to require those more stringent measures.

Comment :

One commenter (IV-D-618) saw large differences across source categories
in the level of costs EPA found reasonable in determining BAT. The
commenter said he could find no clear criteria applied in a consistent
fashion which would differentiate among the controls considered to be BAT.

Response:
BAT determinations included consideration of feasibility and economic,

energy, and environmental inmpacts. Cost was only one part of the
cons ideration,
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Comment :

One commenter (IV-D-641) said that BAT based on economics should be
used only as a baseline. Where health risk is significantly higher than for
other plants, the commenter felt that LAER should apply.

Response:
The EPA agrees in concept with the commenter. Where health risk is

unreasonably high, stringent control measures must be applied. The level

of control selected may be even more stringent than what might be considered
lowest achievable emission reduction (LAER). The EPA is not using pre-
determined levels of control in the standard selection process.

Comment :

One commenter (IV-D-698) said that EPA's analysis of available control
technology does not meet the Clean Air Act requirements. The commenter said
that EPA purports to have established BAT for each source category, yet
technology-based standards are only allowable when emissions standards are
not feasible. The commenter said EPA had not demonstrated the infeasibility
of emissions standards. Another commenter (IV-D-609) said that adoption of
BAT as an approach to emission control would require additional
Congressional legislation,

Two commenters (IV-D-621-5, IV-D-621-15.1) favored the BAT approach
over the approach of setting an ambient air standard. Specifically, one
(IV-D-621-15.1) felt that the proper way to deal with control of fugitive
arsenic emissions is by means of identifying the source and determining
what, if any action can be taken to control or reduce the emissions.

Response:
The commenters appear to be confusing the decision on the level of the

standard with the decision on the format of the standard. The Clean Air Act
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specifies that a section 112 standard must be expressed as an emission limit
unless it is infeasible to do so. In that case, section 112 states that the
Administrator may instead promulgate a design, equipment, operational, work
practice standard.

Under both the past and the current approach, when selecting a control
option EPA considers available technology which could be used to meet the
standard, associated costs of that control technology and the level of
residual risks.

Comment :

One commenter (IV-D-604) saw the BAT approach as creating a de facto
air quality standard. The commenter further reasoned that since the same
proposed BAT applies to both low and high arsenic feed copper smelters, EPA
has created two margins of safety for the public.

Response:
The commenter appears to have misunderstood the concept of BAT as it

was presented at proposal. BAT, because it depended on economic, energy,
and environmental factors, could be set at different control levels for
different source categories. As mentioned earlier, determining BAT was
not the final step of the décision-making process. BAT was the selected
control option if the residual risks were not unreasonable in light of ‘
the impacts of requiring controls beyond BAT,

The commenter appears to have observed two levels of residual risk,
surmising that the Administrator has defined two different numbers for
risk levels that are not unreasonable, This concept is incorrect. A
range of residual risks could be considered not unreasonable depending
on the outcome of the evaluation of the factors used in the decision-making
process.
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Comment :

One commenter (IV-D-144) stated that EPA's approach to determining
acceptable risk requires that EPA estimate the cancer risk remaining for the
population after controls are in place. Then EPA determines if the
remaining cancer risk is acceptable taking into account the costs and
technical feasibility of reducing the risk further. The commenter suggested
that the degree of risk be defined first. Then, the economic and social
costs of reducing this risk need to be assessed. Finally an acceptable
level of risk can be determined.

Response:
A1l the factors the commenter suggested for inclusion in the rulemaking

process are included in the Administrator's considerations. However, the
order of consideration may differ. The commenter is suggesting that changing
the order of factor consideration will affect the final decision. The
refined policy calls for the simultaneous consideration of all relevant
factors and so accommodates the commenter's concerns.

Comment :

One commenter (IV-F-4,59) said that an ample margin of safety is
related to what is technologically feasible.

One commenter (IV-F-1.18) felt that the Clean Air Act should require
the best available technology (BAT), even if BAT drives a company out of
business. Congress should then decide if plant closure is an unacceptable
tradeoff between risk reduction and the cost of compliance.

Response:
The commenters are expressing opinions about the role that technology,

its capabilities and its costs, should play in determining the level of a

standard. As defined in the proposal preamble, the requirement of BAT would

not drive a source category out of business; however, individual sources

within a large source category might be impacted in this manner. However,
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both. the BAT and the current risk managmement approaches focus on the
reasonableness of the residual risks and does not stop at determining
technologically feasible control options.

Comment:

One commenter (IV-D-609/IV-F-4,15) stated that it does appear that
Congress intended Section 112 to cause shutdown of any industry that either
cannot or will not comply with air quality standards protective of public
health. He noted that the Senate committee that enacted the Clean Air Act
denied that the concept of technical feasibility could be used as the basis
for establishing ambient air standards, saying that the public health is
more important than the question of whether the early achievement of
ambient air quality standards protective of health is technically feasible.
The commenter quoted the Senate Committee report (S. Rep. N. 1196):

"In the Committee discussions, considerable concern
was expressed regarding the use of the concept of
technical feasibility as the basis of ambient air
standards. The Committee determined that (1) the health
of the people is more inportant than the question of
whether the early achievement of (ambient air quality)
standards protective of public health is technically
feasible; and (2) the growth of the pollution load in
many areas even with the application of available
technology, would still be deleterious to public health.

“Therefore, the Committee determined that existing
sources of pollutants either should meet the standard of
the law or be closed down . . ."

Response:
The commenter is referring to national ambient air quality standards

instead of the hazardous emission standards presented in this package.

Unlike the criteria pollutants, the health effects associated with arsenic

pgb]ic exposure levels are not documented and the protection of public
6-40




P.96

health presents a more difficult determination. However, EPA agrees that
public health is the primary concern for section 112 standards as it is
when setting ambient air quality standards. Technical feasibility is
also of concern but only one factor considered when the Administrator has
determined that the public health risks are not unreasonable.

6.3 ECONOMICS AS A DECISION-MAKING CRITERION UNDER SECTION 112

Comment :

Some commenters (IV-D-439, IV-D-541, IV-D-557, IV-D-630, IV-D-710,
[v-D-724, 1V-D-754, 1V-D-778, 1V-F-3.7, IV-F-3.31, IV-F-4.6, IV-F-4.,15)
stated that EPA is required to place the protection of public health and
the environment, not costs or the availability of technology, as the
primary consideration in developing standards. Other commenters (IV-D-25,
Iv-D-106, IV-D-112, IV-D-137, IV-D-698, IV-F-3.1) said that the proposed
arsenic standard was based on economic féasibility, an action which is
against the legal mandate of the Clean Air Act to provide an anple margin
of safety.

One commenter (IV-D-224) said the foundation of EPA and the Clean Air
Act is to protect people's health and the environment, not to attack their
health and well-being for the sake of the financial well-being of the copper
industry. Another commenter (IV-D-641) said that EPA should not avoid its
responsibility to protect health through case-by-case acceptance of high
risks by locality to avoid closure of a major local industry. According to
the commenter, such a policy could result in the location of inadequately
controlled facilities in economically depressed areas.

Some commenters (IV-D-710, IV-F-4.6) stated that Congress had no
intention of authorizing EPA to perform cost-benefit analyses when setting
hazardous air pollutant standards. Another (IV-D-747) thought cost-benefit
analysis was one of several factors which might be considered, but should
never be the basis of standards for hazardous pollutants. He felt in
this case EPA has overenphasized costs to industry and underenmphasized health
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costs and benefits to individuals and society. One commenter (IV-D-609/
IV-F-4,15) stated that it does appear that Congress intended section 112
to cause shutdown of any industry that either cannot or will not comply
with air quality standards protective of public health.

Some commenters (IV-F-4,59, IV-D-718, IV-D-724, IV-D-731) felt that
EPA's proposed regulation implies that economic risks can be considered
under section 112 of the Clean Air Act although section 112 itself does
not allow this. One commenter (IV-F-4.59) also said that it was not the
intent of Congress to include economic analyses in the decision-making
process. He continued by pointing out that the regulatory process starts
with BAT, and if that is not stringent enough, more controls must be added
until an ample margin of safety is reached without regard to economic
factors.

Similarly, the Attorney General's Office of the State of New York
(IV-D-698) stated that section 112 has been violated by establishing BAT
based on costs. They continued by saying that EPA must either set emission
1imits or establish technology-forcing performance standards. They
contended that EPA has not demonstrated that emission standards are not
feasible as required in the Clean Air Act.

Both the Natural Resources Defense Council (IV-D-710) and the Attorney
General's Office of the State of New York (IV-D-698) stated that the New
Source Performance Standards were clearly intended by Congress to apply to
less dangerous pollutants. They continued by saying that Congress
explicitly provided authority in section 111 to consider costs. However,
the commenters said, the Act does not mention that economics should he
factored into section 112. Congress intended, and the law requires, EPA to
set more stringent, more protective standards for hazardous air pollutants
requlated under section 112, New York State (IV-D-698) went on to say that
EPA has simply abandoned section 112's requirements and followed the easier
path laid by section 111.

One commenter (IV-F-3.7) pointed out that while section 317 of the
Clean Air Act mandates that an economic impact assessment be made, it also

6-42




pP.98

states that this information does not affect or alter the final decision in
setting standards.

Another commenter (IV-F-4.71) noted that the Toxic Substances Control
Act states that, while economic impacts of EPA decisions must be considered,
they must not prevent implementation of the strictest standards necessary to
protect public health.

One commenter (IV-D-466) asked EPA to use sound scientific basis with
plenty of weight on economic effects in regulating arsenic emissions.

Nthers (IV-F-3.4, IV-D-728 ) said that economic data for the local area
are important and must be considered in setting standards or policies.

The Chemical Manufacturers Association (IV-D-617) stated that the
margin of Safety concept embodied in the Clean Air Act Amendments was
intended by Congress as a means of providing a "reasonable degree of
protection" for public health, not as an instrument for eliminating environ-
mental health risks entirely. Citing legislative history, this commenter
continued by stating that Congress was well aware that equating the term
"margin of safety" with absence of risk would be "an illusion" that "ignores
all economic and social consequences." (1977 Legislative History at 2578,
House Report).

Response:

Section 112 of the Clean Air Act is a potentially powerful tonl which
does not provide explicitly, either in language or legislative history, for
the weighing of the benefits of control against the control costs. At face
value, section 112 could be construed to require regulation even when the
costs clearly exceed any measurable benefit. A total disregard for
economics would result in a zero risk philosophy. However, this philosophy
has been dismissed by EPA as being impractical (see Section 6.1.3 on Zero
Risk). In view of this, EPA has sought to constrict an approach to the
implementation of section 112 which will not necessitate the establishment
of regulations which would impose costs unreasonably disproportionate to the
benefits obtainable.
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This approach considers current control levels and associated health
risks as well as options for further control, the health risk reductions
obtainable and the associated costs and economic impacts. Based on this
assessment, EPA selects a level of control which in the judgment of the
Administrator reduces health risks to the greatest extent possible,
cognizant of the significance of the residual risks and the societal impacts
of the regulations. The EPA believes this approach is both rational and
consistent with the requirements of section 112,

6.4 RECOMMENDED ACTION IN FACE OF UNCERTAINTY
Comment:

Many commenters (IV-D-162, IV-D-170, IV-D-177, IV-D-179, IV-D-181,
Iv-p-185, 1v-D-193, IV-D-196, IV-D-212, IV-D-221, IV-D-229, IV-D-230,
Iv-D-250, Iv-D-281, 1V-D-298, 1V-D-299, 1V-D-312, IV-D-326, IV-D-333,
1v-D-316, 1v-D-339, 1v-D-349, IV-D-367, IV-D-370, IV-D-371, IV-D-372,
[v-D-373, Iv-D-382, IV-D-383, IV-D-456, IV-D-460, IV-D-465, IV-D-474,
1v-D-485, 1v-D-486, 1V-D-508, 1V-D-516, 1V-D-546, 1V-D-633, IV-D-659,
IV-D-735) felt that the ASARCO/Tacoma smelter should not be put in economic
jeopardy. Commenters felt that the smelter should remain open and smelter
workers should remain secure in their jobs because there is no proven
link hetween smelter emissions and lung cancer.

One commenter (IV-D-322) said that until better information is
available, EPA should remove the risk portions from its standards. Another
(IV-D-376) said that EPA should not impose any more stringent regulations on
arsenic emissions until a link between arsenic emissions and cancer is
established. Similarly, another commenter (IV-F-3.50) suggested that it
would he prudent to proceed with the proposed standards and the best
available technology until more is known about the risk associated with
arsenic. Some commenters (IV-D-588, IV-D-621-16.3, IV-F-3.39, IV-F-5.17)
felt that actions to control emissions and provide an ample margin of safety
must be based on irrefutable proof. Another (IV-D-542) did not support
implementation of strict ambient standards for arsenic when there are no
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scientific data to indicate its necessity for achievement of an ample margin
of safety.

Commenters (IV-D-274, IV-D-466, IV-D-569) said that EPA should base its
regulations on facts and not on theory or supposition. Others (IV-D-332,
Iv-D-388, 1V-D-391, IV-D-763) said that actions to reduce industrial pollution
must be based on objective studies and analysis, not emotion. One commenter
(IV-D-278) stated that EPA should take time to run the necessary tests and
give ASARCO time to prove what they are doing is working. Another (IV-D-439)
said that commnity decisions which attempt to balance impacts of potential
health hazards with jobs and other benefits should be based on fact, not
perception. Another (IV-D-512) said the smelter should not be shut down
because of false information or emotions.

Another (IV-D-538) stressed that it is essential that EPA make decisions
based on accurate, empirical scientific data rather than misinformed, vague
public concern. Another (IV-D-621-16.9) supported the use of the very best
scientific methods for examining the problem and appraising the risks. The
commenter felt the information should be verified and subject to peer revoew,
Another commenter (IV-D-735) supported continuing research on health risks.
Another {IV-D-729) felt that more information about the effects of arsenic
exposure could and should have been obtained by EPA. He suggested epidemi-
ologic studies and more accurate estimation of exposure and controls.

Another (IV-D-203) asked that EPA not let inaccurate data and faulty
assumptions of a few panic the Agency into choosing to regulate this
industry.

One commenter (IV-D-154) said that requiring ASARCO to spend millions
because someone may get cancer (or maybe not) is unreasonable because one
possible death (one maybe) is not significant.

Others (IV-D-155, IV-F-3.39) said that elimination of a source of
income to the Pacific Northwest without reasonable documentation of health
risk is unwise and inappropriate. One (IV-F-3.39) felt that to destroy a
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major source of financial support to the community by demanding an operation
so clean it cannot financially exist is a tough pill to swallow, especially
when the current arsenic levels have not been proven to be a health hazard.

One commenter (IV-D-625) recommended that EPA should not contenplate
the projected risks do, in fact, exist. He continued by stating that if the
existing data fail to resolve this uncertainty, consideration should be
given to conducting a more thorough epidemiological study. Another
commenter (IV-D-545/1V-D-621-16.6/1V-F-4,24) felt that since the available
scientific data are uncertain, more studies should be conducted to determine
if arsenic is a no-threshold pollutant. He continued by saying that
considering that more health data will be available and new control
technologies will be developed, there should be a periodic review of the
standard.

Some commenters (IV-D-338, IV-D-342) said that EPA needs to back off
and look more closely at actual data over a longer time period. Two
commenters (IV-D-144, IV-D-460) said that EPA cannot show emissions from
ASARCO-Tacoma are harmful to the community. One (IV-D-460) concluded that EPA
should drop its case against ASARCO. Two others (IV-F-1.1, IV-F-1,3) said
if there are no demonstrated community health effects, regulation is not
warranted. One commenter (IV-D-256) resented what he called EPA's attempt
at baffling the public with unsupportable statements. He said that EPA should
either find the true facts and be able to support them, or they should just
keep quiet.

Response:
Many commenters believe that EPA should wait to regulate arsenic

emissions until (1) the link between arsenic and lung cancer is established
beyond any doubt, and (2) the effect of low ambient concentrations of arsenic
on public health has been determined.

The current status of inorganic arsenic as a human and experimental
animal carcinogen has been extensively and critically reviewed by public

agencies such as the National Institutes of Occupational Safety and Health,
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scientific bodies such as the Nationé] Academy of Science and the Inter-
national Agency for Research on Cancer, and in a number of individual
assessments. In addition, EPA's inorganic arsenic Health Assessment
Document has been reviewed by the Science Advisory Board, a group of
scientific experts from outside the Agency. At present, the collective
evidence for an etiological rolé of inorganic arsenic in human cancers is
strongest for cancers of the skin and lung. Cancer (and possible pre-
cancerous lesion) producing inorganic arsenic exposures have been
demonstrated in both occupational populations, such as copper smelters,
pesticide manufacturers and agricultural workers, and in non-occupational
populations using arsenical drugs or consuming arsenic contaminated
drinking water and/or food. (For further information see Chapter 2.)

However, the effect of low ambient concentrations of arsenic on public
health has not been adequately determined. Very little information exists
that can be used to extrapolate from high-exposure occupational studies to
low environmental levels. For several practical reasons as mentioned
earlier in this document, such 1ow.1evels of risk cannot be readily measured
either by animal experiments or by epidemiologic studies. The linear non-
threshold model is used as the primary basis for risk extrapolation at low
levels of exposure. The EPA considers this model to be a viable possibility
for the true dose-response relationship (Health Assessment Document p. 7-89-
90).

The Agency is not required.to wait until irrefutable proof that arsenic
causes cancer at low ambient concentrations is produced. It must be noted
that section 112 of the Clean Air Act defines a toxic air pollutant as that
which may reasonably be anticipated to result in an increase in mortality

or an increase in serious irreversible, or incapacitating reversible illness.

Comment:

Many other commenters urged an approach which would err on the side of
overprotection in the face of uncertain health results. Commenters urged
immediate mitigation of potential health risks. One commenter (IV-D-150)
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said that in the ahsence of clear knowledge of effects of arsenic on health
and environment, EPA should close the smelter. Others (IV-D-420, IV-D-717,
IV-D-722) advised that EPA take the same attitude and accused EPA of not
acting until a serious amount of damage has occurred. One (I1V-D-420)
urged that EPA not take thev gamhle when cancer is at stake. One commenter
(IV-D-13) asked how many cases of lung cancer are necessary to show that

a health hazard exists? Simﬂarﬁy, another (IV-F-3.29) asked why a health
hazard must he proven before any action is taken, when it would be obvious
that a health hazard exists. One commenter (IV-F-4.11) reminded EPA

that they are under a court order to proceed in a determination before

all the facts are in. Another (IV-D-431) said that it makes no sense to
risk public health with unknown consequences just for profit. Another
(Iv-D-11) asked EPA not to wait a generation to stop carcinogenic effects
from arsenic emissions after the effects have materialized. He felt that
enough is known right now to demonstrate the i1l effects of Asarco's
emissions on public health. Another (IV-F-5.15) said that until more is
known about cancer, we cannot allow known carcinogens to be present in

our environment at possibly hazardous levels.

Another commenter (IV-F-4,67) stated that the procrastination on this
issue has gone too far. He did not intend to accept the absence of evidence
for health hazards to he conclusive evidence of the safety of the emissions.

Two commenter (IV-F-3.53, IV-D-733) said that until there is proof
that elevated urinary arsenics are safe, ASARCO should be required to
control emissions to the point where local children's urinary arsenic
levels are nomal, |

Another (IV-D-8) advised EPA to proceed with caution in the face of
uncertainty. He said that EPA (society) cannot take the chance of being
wrong. He argued that EPA must assume arsenic is creating a health hazard
and mist be prevented from entering the environment, Other commenters
(IV-F-3,41, IV-F-4,4, IV-F-4,9, IV-F-4,31, 1V-D-708a, IV-D-747) said that
a safe exposure level may be difficult to determine, but EPA should err
on the side of safety and adopt as stringent a standard as possible.
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Two commenters (IV-F-3.,55, IV-D-733), noting that nobody knows what
the combined effect of arsenic is with other pollutants, stated that the
only prudent thing to do is to reduce unnecessary exposure to all pollutants.

One (IV-N-628) recognized that certain actions must be taken to protect
the environment and the public without adequate scientific support data.

The commenter urged adoption of the proposed standards.

Another (IV-D-677.4) said further studies should be conducted, but they
in no way should delay full enforcement of the proposed standards. Another
(IV-D-621-16.1) said it would be prudent to minimize human exposure to
arsenic by reducing arsenical emissions, especially low-level or fugitive
emissions., Others (IV-D-545, IV-D-621-16.6, IV-F-4.24) urged timely
adoption of the standards. They argued that given the doubts about the
presently availahle data, further delay would only delay the time when
reduction of present emissions could be accomplished.

One commenter (IV-F-3,21, IV-D-718) asked that EPA's proposed standards
serve as interim controls until more conclusive results are in, Another
(IV-F-4.24) recommended timely adoption of the proposed standards, stating
that delay in doing so will only fu rther delay the reduction of current
emission levels. He also urged EPA to continue its research on the
health effects of arsenic and suggested that there be periodic review of
the standards as new evidence and/or technologies are developed. Another
commenter (IV-F-4,3) said that the delay in setting standards is uncalled
for - ASARCO should be allowed to install hoods immediately to eliminate
unnecessary health risks. After these standards are met, EPA should go
forward with further research. In the meantime, he said, EPA must assure
those who perceive a health risk that everything that can be done is
being done. Another commenter (IV-D-657, IV-D-733) urged adoption of the
proposed standards until the arsenic question is further evaluated.

Another (IV-D-368) felt that further study is advisable and that ASARCO
should in the meantime be encouraged to cut down further on emissions if
possible.
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Response:
' The EPA is following the prudent person policy advocated by many of

these commenters, erring on the side of protecting public health. Section
112 requires that standards be set at levels which, in the Administrator's
judgment, provide an anple margin of safety to protect public health.
Thus, one factor EPA considers is the nature and relative magnitude of
health hazards. Unfortunately, agencies can never obtain perfect data but
have to make regulatory decisions on the basis of the best information
available. So, EPA evaluates the potential detrimental effects to human
health caused by pollutant exposure based on the best scientific information
currently available. |

The scientific uncertainties not resolved to date include the
establishment of toxicity to humans based on extrapolation, using uncertain
mathematical models from occupational exposufe to low-dose public exposure at
ambient air concentrations, and the identification of the appropriate level
of emission controls for pollutants for which health effects thresholds have
not been demonstrated. There also is uncertainty with exposure estimates
because of difficulty in obtaining precise data on emission rates, atmospheric
dispersion patterns and population concentrations around individual sources,
and because of the lack of information on short-term and long-term movement
(migration) of people and indoor versus outdoor toxic air pollutant concen-
tration patterns (see exposure and risk determination section). Finally,
there are uncertainties concerning possible additive effects of multiple
sources or pollutants, synergistic or antagonistic health effects, and
heightened susceptibilities to some cancers by some population groups.
These factors make it difficult, if not impossible, to determine the absolute
magnitude of the risk to human health based on the available data.

Comment :

One commenter (IV-F-4.6) said that in the Senate Report on Amendments
to the Clean Air Act, the Senate stated: "Margins of safety are essential
to any health-related environmental standards if a reasonable degree of
protection is to be provided against hazards which research has not yet
identified." Another commenter (IV-F-4.11) stated that a margin of safety
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must be incorporated in the permissible dose to compensate for the degree of
uncertainty in determining that dose, The less precise the determination of
hazard, the larger must be the margin of safety.

Response:
Again, with cancer-causing agents, there appears to be no level at

which an exposed individual is entirely safe (non-threshold pollutant).
The question surrounding the decision is the uncertainty and acceptability
of the risks which remain after the application of the selected control
option. The term "margin of safety" are more commonly used with threshold
pollutants and is not readily applied to inorganic arsenic.

6.5 JOBS VS, HEALTH
Comment:

Many commenters (IV-D-1, IV-D-32, IV-D-694, IV-D-43, IV-D-53, 1V-D-61,
Iv-D-62, 1v-D-94, IV-D-107, IV-D-116, IV-D-138, IV-D-144, IV-D-151,
Iv-D-158, IV-D-163, Iv-D-224, IV-D-301, IV-D-375, IV-D-400, IV-D-426,
1v-D-431, 1v-D-632, IV-D-672, 1V-D-582, 1V-D-643, IV-D-644, 1V-D-637,
Iv-D-670, IV-D-690, IV-D-241, IV-D-435, IV-D-437, IV-D-346, IV-D-674,
1v-D-435, IV-D-710, IV-D-677-1, .I1V-D-677-6, 1V-F-4,50, IV-F-4.68, IV-F-5.10,
IV-F-5.,15, Iv-D-720, IV-D-730, IV-D-734, IV-D-783, IV-D-753, IV-F-9, IV-F-11,
0AQPS 79-8/1V-D-4, 1V-D-705, IV-F-10) felt that health concerns were more
important than jobs or economic advantage. Several (IV-D-720, IV-D-778,
IV-F-10, 1v-D-20, IV-F-3.30, IV-D-551, IV-D-661, IV-D-56, IV-D-10, IV-D-55,
Iv-D-638, IvV-D-224, 1V-D-412, 1V-D-421, 1v-D-378, IV-D-87, IV-F-3.60,
IV-F-4.43, IV-D-688, 1V-D-415, IV-D-66, IV-F-5.18) said it is EPA's job to
protect people's health from pollution, not to promote jobs and corporate
profits.

One commenter (IV-F-4,50) said that health, in keeping with the intent
of Congress, must be the one non-negotiable component. Another commenter
(IV-F-4,15) said EPA should not defer to industry and wait for cancer deaths
to occur. Another (IV-D-72) said that it is not the right of smelter
workers to choose jobs over public health. Commenters (IV-D-671, IV-D-660,
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IV-D-4, IV-F-4,35, IV-F-3.60) said that 600 jobs cannot justify even one
additional death per year,

One commenter (IV-D-444) said that human life is of the greatest value
and should not be compared to other things. He reasoned that a smelter
could not be of greater value than the people who operate it or whose
material needs brought it into existence in the first place. He further
argued that personal income could not be of greater value than a person.
Similarly, another (IV-F-4,13) stated that without 1ife there can be no
jobs. Another (IV-F-3.67) said that when comparing loss of jobs to loss of
life, it must be taken into account that people can always get other jobhs,

A commenter (IV-D-595) said that even if it were a choice between
health and jobs, given the seriousness of the health risk, the number of
residents adversely affected, and the numher of jobs arguably at risk, the
decision should clearly be to protect the public health. Another
(IV-F-3.38) understood the profit motive of ASARCO, but did not think it
should infringe on the public.

Some commenters (IV-D-78, IV-D-9, IV-D-710) objected to EPA weighing
jobs v. health. The two commenters said that this was not allowable under
the Clean Air Act.

Comment:

Some commenters (IV-D-361, IV-D-464, IV-D-489, IV-D-507, I1V-D-508,
IV-D-217) said that people of Tacoma need the jobs and money the smelter
puts into their economy. Another (IV-D-467) asked EPA not to consider
requlations that would put people out of business. Two (IV-D-278, IV-D-735)
said the smelter should not be closed or cause loss of jobs unless there is
solid proof of health risks. Still another (IV-D-162) said that jobs and
economic considerations are more important than a health risk he perceived
as minimal or nonexistent. Another (IV-D-395) said that the value of the
smelter to the community far outweighs any danger to the health and well-being
of people living in the area. Another (IV-D-550) said the economic significance
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of the smelter far outweighs the potential community health hazards.

Another (IV-D-349) said no more stringent standard should be proposed since
this would create unreasonable economic conditions for ASARCO and the State

of Washington., Other commenters (IV-D-483, IV-F-3.25) asked that EPA set
reasonable standards and provide more than a reasonable length of time for
ASARCO to reach those standards, especially in these tough economic conditions.,
One commenter (IV-D-713) attached a newspaper article to his letter which
stated that "Residents and governmental organizations have told the Federal
Environmental Protection Agency they will accept a small amount of cancer-
causing arsenic in the air so a copper smelter can continue to operate".

Comment :

Several commenters (IV-F-4.3, IV-F-4.6, IV-F-4,68, IV-F-5.1, IV-F-5.2,
IV-F-5,3, IV-F-5,4, IV-F-5,11, IV-D-623, IV-D-713, 1V-D-737, 1V-D-779,
IV-D-756) said that the jobs v. health question should not exist - the
community can have both, Another commenter (IV-F-4,4, 1V-D-708a) stated
that jobs v. health is not the issue - the real issue is jobs and health
V. neither. One commenter saw the proposed standards as a way of protecting
the public health and keeping an economic contributor to the community.
Anothe r (IV-D-75) said EPA should keep jobs and protect health, Others
(1v-D-210, (1V-D-473, 1V-D-168) said that people want to keep ASARCO in
operation and at the same time keep the environment clean. One commenter
(IV-F-5.1) said the public hearings gave residents the false impression
they had to choose hetween jobs and health. Some commenters (IV-D-125,
IV-D-514, 1V-D-4,66, IV-D-5.2) said that to balance health and jobs is an
unfair choice.

Another (IV-F-1,17) accused EPA of setting one part of the community
against the other in asking them to choose between health risks and jobs.
He said the people of Tacoma were being presented a false tradeoff.

Comment:
Some commenters (IV-D-4,61, IV-D-721, IV-D-781, IV-D-783, 1V-D-753)
said that the question of potential job loss probably does not exist,
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‘because light industry will move into the area as the effects of the smelter
diminish. This will more than offset any potential job loss from the
smelter,

Comment :

One commenter (IV-D-144) said that balancing health risks and jobs is
an appropriate tradeoff only when the people who bear the risks are the same
as those who stand to receive the benefits. Another commenter (IV-D-74)
said it is less dangerous to be unenployed than to be exposed to arsenic,
cadmium, SO2 and other hazardous pollutants. Another commenter (IV-D-4,4)
stated that, although you cannot trade lives for dollars, you can compare

the health risks associated with smelter emissions to health risks associated

with unenp loyment.

Comment:

Several comments (IV-D-339, Iv-D-252, IV-F-3.1, IV-F-3.31, IV-F-3.48,
1V-F-4,39) urged that EPA proceed with reason, suggesting compromise between
environmental and economic interests. One (IV-D-359) requested that EPA
allow improvements to be made at a pace that ASARCO can afford. The
commenter cited progress which has been made and is continuing to be made by
ASARCO. One commenter (IV-D-386) said the smelter should be allowed to
continue its operation with the understanding that it continue to inprove
control equipment as it becomes technologically and economically available,
especially considering the state of the economy and the copper industry.

One (IV-D-731) suggested as a general regulatory principle that if a company
could prove that it cannot afford controls, it should be required to phase
in such controls over a reasonable period of time, but should not be totally
exempted from regulation.

Some commenters (IV-D-187, IV-D-255, IV-D-274, IV-D-395, IV-D-396,
IV-D-344) urged both improvement of air quality and continued smelter
at further reductions coupled with a decision to retain the ASARCO facility.
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One commenter (IV-D-384) asked that EPA place viable limits on emissions but
that the Agency not kill industry while trying to find what is viable,

One commenter (IV-D-279) said that we must as a nation be concerned and
protective of our natural resources, but excluding the cost of controls,
Jjobs, and standard of living from rulemaking is just as foolish as ignoring
the consequences of contamination. Others (IV-F-4.,2, IV-F-3.78) supported
the use of the best scientific methods for examining the problem and
assessing the risks, but stated that this information must then be weighed
in reference to the economic burden of closing the smelter. Another
commenter (IV-D—388) said EPA's decision must be based on both economics and
the morality of placing others lives in potential danger.

Others, however (IV-F-3,7, IV-F-3.7), said that it is difficult to
equate the costs of abatement w{th human life, as the hea]th;inpact is
somewhat immeasurable in terms of dollars.

Response:
The EPA recognizes as the principal objective under section 112 of the

establishment of regulations to protect public health., The EPA does not
interpret this objective as a requirement that risks must be totally
eliminated. It is EPA's view that the intent of section 112 is to insure
that health risks from significant sources of hazardous air pollutants are
reduced to the maximum extent practicable.

The EPA's regulatory analysis includes evaluation of all major impacts
of selected control alternatives, focusing on health impacts but including
cons ideration of energy, environmental, and economic impacts. In its arsenic
rulemaking, EPA has sought to reduce health risks to an acceptable level
while minimizing adverse economic impacts.

6-55




6.5 Other

This section contains comments which could not be classified under any
of the major categories presented in this document.

Comment :

One commenter (IV-F-1.18) requested that EPA create a mechanism by
which funds would be set aside, so when bad years come for cyclical -
industries they cannot claim that they cannot afford pollution control
requirements that are needed to protect public health,

When asked what legal authority EPA could use to establish such a
mechanism, the commenter agreed to give some thought to the question and
submit his suggestions to EPA.

Response:
The EPA can find no basis under the Clean Air Act or other legal ground

which would permit them to establish such a mechanism.

Comment :
One commenter (IV-D-28) said that we desperately need a legal
definition of what constitutes arsenic-induced cancer.

Response:

It would simplify liability claims procedures and regulatory
development if a definition of arsenic-induced cancer could be déveloped.
However, there is not currently, and is not likely to be in the future, any
way to precisely define arsenic-induced cancer. Lung cancer can be caused
by smoking, genetic predisposition, or exposure to numerious environmental
pollutants. Therefore it is extremely difficult to establish that a
particular case of cancer was caused by arsenic exposure, even though
epidemiologic studies show that, statistically, increased arsenic exposure
leads to increased lung cancer risk.
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Commenf:

One commenter (IV-F-3.38) compared statistical deaths to a lottery
where, for instance, there is one death out of 400,000 people. One unlucky
person will lose this lottery, while 399,999 people will win it. He added
that no one knows who that unlucky person will be. Two commenters (IV-D-56,
IV-D-784) objected to EPA's dealing with human life in statistical terms.
Another (IV-D-144) felt that if victims could be identified it would be
more likely that standards would be set.

Response:
The EPA must estimate risk using a mathematical model because, for

reasons discussed in the above response and section 2.2, it is not possible
to measure risk directly or to predict if a specific individual will contract
arsenic-induced lung cancer. Statistical risk is the only estimate of risk
availahle for use in setting standards. The EPA realizes that the risk

model is not precise enough for use in predicting the actual number of

deaths which may occur in Tacoma as a result of arsenic exposure.

Comment:

One commenter (IV-F-4.43) suggested regulatory options that may be used
to reduce the health risk from the arsenic emissions associated with the
ASARCO-Tacoma smelter. He lists these options in order of preference:

(i)  The zero risk option.

(ii) Impose no greater risk than imposed on 14 other copper
smelting communities.

(ii1) Restrict arsenic emissions to a level no greater than that
emitted by the 14 other copper smelters and apply the
standard at all times.
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(iv) Require state-of-the-art technology at ASARCO and consider
costs to the community when developing best available
technology.

Response:
These approaches were considered by EPA in regulating arsenic emissions.

The zero risk approach is considered impractical because if this were
applied to all hazardous pollutants the result would be wide-scale economic
disruptidn. The zero risk approach is discussed in section 6.1.4. The
commenter's second and third alternatives were also rejected as a regulatory
policy. The reasons are contained in section 6.1.5 on comparative risks.
The commenters last suggestion is similar to the BAT approach, which is
discussed in section 6.2, As explained in that section, EPA's regulatory
approach is to evaluate each control option in terms of health risk
reduction and residual risk, as well as technical feasibility and economic
impact. Considering these factors, the Administrator will select a

cdntro] option. [The ASARCO-Tacoma plant has ceased copper smelting operations.
The EPA has promulgated standards for the arsenic plant which may remain in
operation.] | |

Comment :

~ One commenter (IV-D-710) said that an ambient air quality standard for
a carcinogen would be inappropriate as a public health policy matter and-
 unauthorized under the Clean Air Act. Others (IV-D-621-5, 1V-D-621-15.5,

' IV-D-621-15.1) commented that EPA lacks authority under § 112 of the Clean
Air Act to adopt an ambient standard for a hazardous air‘pollutant. One
(IV-D-621-15,5) thought it an improper technique for reducing fugitive
emissions. Commenter IV-F-3.5 said that setting an ambient standard for a
carcinogen is tricky, since there will always be a health risk with;any i
non-zero exposure. Others (IV-F-3.8, IV-D-708a) wanted to know how EPA
would propose to set an acceptable ambient air standard in the absence of
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established medical criteria for setting risk levels. He said that the
Clean Air Act does not provide for adoption of an ambient air standard for
arsenic in the circumstances which now exist.

Another commenter (IV-D-24) said that EPA should base its arsenic
emission standards on ambient concentration. He said it was his under-
standing that EPA's position is one of not being able to set ambient air
quality standards since there is no safe level, therefore no margin for
protection of public health. He and another commenter (IV-D-708a) wanted
EPA to set "action levels".

Response:
Since an enforceable ambient standard is not being established in

the copper smelter standard, the comment that section 112 of the Clean
Air Act does not give EPA the authority to set enforceab]e ambient
standards is not pertinent to this rulemaking., The EPA agrees that an
ambient standard cannot be established for inorganic arsenic based solely
on health effects or risk estimates. The EPA does believe, however, that
an enforceable ambient limit, which is an indicator of proper operation
and maintenance of emission control systems is consistent with the goal
of section 112 and may consider establishing such a limit at a later
date. .

Comment:

One commenter (IV-F-4.59) felt that, rather than attempting to control
the methodology for emission reduction, EPA should just set an emission
level and let industry decide how it wants to achieve that level
economically and technologically.

Response:
In response to the first commenter, EPA's equipment standard is not

intended to preclude the use of other secondary inorganic arsenic capture
systems which may be as effective as an air curtain secondary hood. As
specified in the Federal Register (48 FR 33134, July 20, 1983):
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“"Upon written application to EPA, the use of an alternative
secondary inorganic arsenic capture system which has been
demonstrated to EPA's satisfaction to be equivalent in terms
of capture efficiency for inorganic arsenic systems may be
approved."”

Therefore, industry may decide what methods it wants to use to comply with
the emission standard.

Comment :

One commenter (IV-F-1.13) said that funds available for environmental
_control measures are not unlimited. For this reason he said it is important
to put the available money where it gives the maximum benefit. The
commenter said that the most benefit appears to be gained by reducing the
overall pollutant emissions and by improving conditions in plants rather
than by spending money to bring down an already very low level (0.05 ug/m3)
of a single element (arsenic). Another (IV-D-616) emphasized that funds
were not unlimited and stressed the need to put available money where it can
do the most good. With this in mind, he saw Tittle support for imposing
strict regulations on low levels of a single compound based on lung cancer
found in groups of people exposed to high levels of a large number of
compounds .

Response:
The EPA realizes priorities must be set in controlling various pollutants

in order to utilize the available resources efficiently. However, it is
unclear how the first commenter derived the arsenic level of 0.05 ug/m3.
Furthermore, it is not the concentration of a pollutant per se, but the
health risks associated with ambient concentrations which must be used in
deciding whether to regqulate a pollutant.

Comment:
Two commenters (IV-D-301, IV-D-778) said that because U. S. citizens
are entitled under the 1lst Amendment of the U.S. Constitution to life
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itself, they are all entitled to a clean, safe environment. Others (IV-F-3,103,

IV-D-732, 1V-D-779) felt that it is the duty of government in our society

to protect the rights of individuals from those who would infringe upon
them, and the right to a healthy environment is fundamental and inalienable.
Another (IV-D-598) said the laws, guidelines, and standards of EPA must
comply with the principles set forth in the Constitution. The commenter

saw only one remedy: elimination of the hazard immediately. The commenter
found no other remedy suggested in the Constitution.

Response:
The EPA must rely on the directives of the Clean Air Act in setting

standards for air pollutants. The EPA has followed the provisions of
section 112 of the Act in setting arsenic standards.

Comment :

One commenter (IV-F-4.68/IV-F-4.71) said that 40 CFR (along with the
Geneva and Nuremburg Codes) states that human subjects must be protected
from involuntary or uninformed exposure. She further stated that if EPA
does not set stringent standards, the Agency's failure to act could be
construed as sanctioning an epidemiological project in which people are
exposed involuntarily to uncertain risks. Such projects, the commenter
said, would be a violation of these codes. In a situation such as this,
true voluntary consent is not possible because people are afraid of the
economic consequences of strict standards.

One commenter (IV-F-4.28) said that EPA was using the people of Tacoma
as human guinea pigs; yet they have not received informed consent from the
residents, nor have they guaranteed that the health care needs of people who
are exposed to arsenic will be taken care of. Another (IV-F-3.58) stated
that citizens living near poliuters should not bear the burden of proving
poisons are harmful by being used as unwilling research subjects. Another
commenter (IV-D-661) said that EPA cannot permit continued emissions in a
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Targe populous area where many do not consent and many more are not even
aware of the risk.

Response:
The EPA is not using the citizens of Tacoma to conduct a research

experiment, Citizens were informed of the potential risk and asked for
their opinions on whether any further regulations should be applied. The
EPA had considered these comments before ASARCO announced the shutdown of

the copper smelter operations.

Comment:

One commenter (IV-D-51) said that the cost-benefit criterion where:
human life is at stake is of doubtful morality. Another (IV-D-67) said that
placing the environment and jobs on a balancing scale is neither morally nor
rationally defensible. Another commenter (IV-D-241) felt that someone up at
the "top" playing God is saying, "We can afford to let between 10 and 150
people die so that industry can operate at a larger profit." This kind of
attitude he found insensitive.

Response: :
Section 112 of the Clean Air Act gives the Agency the authority to

impose controls on hazardous air pollutant emissions. The Administrator
believes that section 112 decisions that may or may not require further
emissions controls must consider not only the potential health effects
associated with such hazardous air pollutant emissions, but also the
costs and other impacts (e.g., loss of jobs) on society. Admittedly,
they may be at times difficult but the Clean Air Act requires that these
decisions be made.

Comment :
Two commenters (IV-F-4.4, IV-D-708a) said that if the smelter closes,
foreign smelters will get their business. This would mean, in effect, that
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we would simply be transferring our health risks to another country which
might have little or no pollution control, and he questioned the morality
of this action.

Response:
Due to the lack of information, EPA did not consider the pollution

impacts on foreign populations if the U.S. smelters close down as a result
of the promulgation of section 112 air emissions standards.




''7.0 QUALITY OF LIFE

Comment:

Several commenters urged EPA to consider the’effects of emissions f rom
ASARCO on the quality of life in the Tacoma area. One commenter
(IV-D-164/1V-D-666) said that the public was entitled to "peace of mind,"
knowihg that their families were located in safe places to live. The
commenter complained that protecting quality of life did not seem to he a
part of protecting public health, Others (IV-D-375, 1V-D-732, IV-D-751,
IV-F-11) said that their quality of life has been altered by the smelter.
Still another (IV-F-3.7) éaid that health and welfare was a paramount
concern, as well as the ability of people to enjoy life productively.
Another (IV-D-639) said that EPA should put quality of life as its top
priority. Another (IV-D-524) urged EPA to consider the effect of the
emissions on the environment and its beiﬁg a pleasant, comfortable, and
safe place to live.

Response:
The EPA is aware that quality of life is an important concem. Some

sections of the Clean Air Act, such as sections 108 and 109, incorporate
quality of life considerations. Under these sections primary national
amhient air quality standards for criteria pollutants are established to
protect health, and secondary standards to protect "welfare." However,
section 112 of the Act deals with hazardous air pollutants and is a
completely health-based section. Welfare, or quality of life, is not
mentioned. Hazardous pollutants are defined in section 112(a)(1) as those

which may cause ", . .an increase in mortality or an increase in serious
irreversible, or incapacitating reversible, illness." In section 112
(b)(1)(B) EPA is authorized to set standards which provide ". . .an ample

margin of safety to protect public health for such hazardous air pollutant."
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The Administrator realizes that reduction in inorganic arsenic emissions

may have other heneficial effects on the "quality of life" for the commnity.
On the other hand, commenters have also reminded EPA that, in general,

plant closures will have some potentially severe adverse effects on the
"quality of life" for the community, such as unemployment and 1oss of tax
revenues. In making his decision, the Administrator considered these

public comments and was mindful that the selection of the control option
would have other effects, hoth positive and negative, on the surrounding

communities.

7-2




P.21

"8.0 VICTIM COMPENSATION
Comment:

Several commenters felt that ASARCO and/or EPA should assume snme
liability for their impact on the community. Commenters (1V-0-621-12.2,
IV-F-3.43, IV-F-4.28, IV-D-28, IV-D-721, IV-F-3,103) said ASARCO should be
required to post a bond, establish a health fund, or buy insurance to caover
future claims against the company and compensate victims. One coumenter
(1V-D-520) said ASARCO should periodically replace residents' top:0il ana
be accountable for financial loss and health risks incurred from their
emissions. Two commenters (IV-D-520, IV-F-4,66) said costs of victim
conpensation should be included in the economic assessment. One commenter
(1V-F-5.16) said ASARCO should pay for health testing and monitoring of
residents and their employees. Three commenters (IV-F-%.16, IV-F-3,46) said
ASARC) or the government should buy people's homes near the smelter fur
fair market value. Three commenters (IV-F-4,23, IV-F-4,43, 1V-D-710, 1V-F-11)
said EPA should give aid to ASARCO in bearing the burden of compensation,
relocation of potential victims, or adjustment assistance for displaced
emp loyees and the city. Another (IV-D-530) said if jobs were lost, money
should be spent on retraining and placing workers, He said warkers should
not have to bear the burden of ASARCO's polluting effects.

On the other hand, two commenters (IV-D-481, IV-D-28) expressed concern
that some people would misuse victims' rights in the hope of getting large
settlements to which they are not entitled.

Two commenters (IV-D-28, IV-D-719) said the problem of determining wno
the victims are and if or how they should be compensated has not been
addressed very well. The one commenter (IV-D-28) presented positive and
negative factors associated with a private insurance approach for comp=nsating
victims. He favored this approach aver a Federal program for comensating

victims,
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Response:
The Clean Air Act has no provision that allows EPA to compensate

victims or to require ASARCO to set up a program to do this. However,
section 304 of the Act does provide for citizen suits against emission
sources, gnvernmental agencies, and the EPA Administrator. As detailed in
section 304, suits can be filed if sources are in violation of emissions
standards or permits or if the Administrator fails to perform his duty under
the Clean Air Act.
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